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THE TENSILE STRENGTHS OF LONG AND 
SHORT BARS 


In the December number for last year of Van Nostrand’s 
Engineering Magazine, there appeared an interesting 
paper by Prof. W. S. Chaplin, of the Engineering Depart- 
ment of the Japanese University at Tokio. It has long 
been known that long tie-bars are proportionately weaker 
than short ones ; and we believe that Prof. Chaplin is not 
the first who has suggested that the reason may be that 
the greater length of material we take, the greater is the 
risk of its containing a flaw, or exceptionally weak place. 
Prof. Chaplin does not, in his present paper, contemplate 
the existence of actual flaws in the bar. He bases his 
calculation simply on the fact that no two pieces of iron 
can be made exactly alike in quality and strength. The 
conditions under which the material is manufactured are 
continually varying, through numberless small influences, 
each one of which is quite unrecognisable, far less calculable. 
Different specimens of what was intended to be exactly 
the same quality of iron always differ more or less in 
strength, They all  — more or less nearly what 
they are Pewee: to Some are stronger and some 
weaker ; but the majority have strengths very nearly the 
same, and great deviations from this average strength are 
rare ; the greater the deviation the rarer is its occurrence. 

Prof. Chaplin is, we believe, the first who has endea- 
voured to turn these facts to practical account, by dealing 
with them in a strict mathematical way. We do not 
think that Prof. Chaplin’s theory includes all the influences 
which make long and short bars differ in strength ; but no 
doubt the facts he deals with form a most important 
element in the complete explanation. 

Suppose we take a very large number of specimens, all 
of the same dimensions, and intended to be of the same 
quality, and by breaking them find the average strength 
of all of them. Then suppose we take one more imen, 
still of the same dimensions and still of the class intended 
to be of the same quality as the previous ones. This one 
will certainly resemble very closely some one of the previ- 
ously tested large number, but which one it is impossible 
to prophesy. The attempt to guess its strength without 
testing it is exactly as if we got all the previously tested 
bars piled together in a t indiscriminate heap and 
selected one of them blindfold. We tind ourselves per- 
forming the same gambling feat that we used to be called 
upon, in the interests of morality and algebra, to imagine 
ourselves performing in our school days, when we were 
struggling through “ probabilities,” and became learned in 
the es ey of lottery-boxes and red, white, and 
black balls, and in the science of tossing pennies. We 
have here, however, not only white and black balls which 
we may draw, but an infinite variety ; the greater number 
of which, however, approximate to one and the same 
standard, and the stragglers away from that standard 
being few and far between. Thus it is more probable that 
we shall “draw” one near the standard or average than 
one deviating much from it. Also the specimen we draw 
a just as probably be stronger than the average than 
weaker. 

' The specimen drawn blindfold from the heap is the 
representative of the new piece whose probable strength we 
wish to estimate. The problem is exactly the same as 
that of the calculation of the probability of accidental 
errors, the theory of which is — the most ingenious 
of all useful developments of mathematics. Using this 
theory and the elaborate tables which have been calculated 
to facilitate its application in practice, Prof. Chaplin 
proceeds to apply it to calculate the probable strength 
of a long bar in terms of the average strength of a large 
number of short bars of the same section. The ratio of 
the two lengths being x, he looks upon the long bar as n 
short bars put ther. The pull is through one 
after the other of these short lengths. There is a chance 
that the first length is stronger than the average. The 
eagonacs & of this being the case is just +, being equal to 
the probability of its strength being below the average. 
There is just as much chance of the second short length 
having a strength greater than the average, and the same 
chance again exactly with the third. Taking the first two 
lengths alone, we have four possibilities. Thus, both may 
be above the average in strength ; both may be below it ; 
the first may be above and the second below, or the first 
may be below and the second above. Each of these pos- 
sibilities is equally F ser and therefore the proba- 
bility of each is}. Thus the probability that the first and 
second are both above the “ng in strength, or 
what comes to the same thing, the probability that 
the double length of bar is above the ey a in stre 
is only ($)*. Similarly a be length has only ($)3 
for the probability of its strength lying above the average ; 
and the probability that a bar » units in length has its 
strength lying above the average strength of the short 
ieces is found to have dwindled down to (}). The mis- 
ortune lies in this, namely, that the stre of the whole 
length depends on that of its weakest part, and the 
— the number of its the greater is the proba- 
ility that one or other of them has a strength below the 
average strength. 

But what is specially desired to be found out is not the 
—t of the strength of the bar n lengths — 
ying above a certain limit, namely the ave’ ne 
of the short pieces. What is specially desired is to find 
out what strength the long bar most probably has. 
Since the probability of its being stronger than the 
average of the short pieces is extremely small, it is 
quite evident that its own strength is most probably 
considerably lower than the average of the short 
pieces, It is not impossible that its strength should 
turn out to be above that average, because it is not impos- 
sible—it is only extremely im robable—that each and all 
of the short piecesof which the longlength is made up should 
be stronger than the ave The most probable strength 
of the long piece must evidently coincide with what would 
be the average strength of a large number of exactly 
similar pieces of the same length, if this large number 


were tested and their average strength calculated. Now 
the probability that the strength of this one specimen of 
the long lengths that we have selected to compare with 
the short ones lies above the average of all the long pieces 
is evidently again just 4. If, then, we calculate in terms 
of the average strength of the short pieces a strength 
which will give a probability 4 for the chance that that of 
the chosen long specimen will lie above it, then it is 
evident that the strength so calculated will coincide with 
the average strength of the long pieces. This calculation, 
then, gives a formula for the average strength of pieces n 
units long in terms of the —- strength of pieces one 
unit long. This is what Prof. Chaplin wishes to obtain, 
and the above is the very ingenious yet simple reasonivg 
by which he arrives at his conclusion. 

Although of all possible values of the strength of a 
single specimen the most probable is, of course, the aver- 
age of a large number of precisely similar specimens, still 
there is only an extremely small probability that it will 
agree sony with that average. Most likely it will 
deviate from it to some extent in the plus or minus direc- 
tion. If we sum up all the possible deviations in the 
plus direction, taking into account the greater frequency 
of small deviations than that of deviations, and 
take the average of all these possible deviations, this average 
deviation is that that is most probable in the plus direc- 
tion for any single untried specimen. It is called the 
“ probable deviation,” which phrase is a contraction for the 
most probable deviation from the average. 


| length has a strengt 


The probable | tables in hand books on probability. 
deviation in the minus direction is numerically the same | has thus calculated the following table :— 


as that in the plus direction When one mentions the 
average and the probable deviation, one asserts that the 
strength of any icular untried specimen is most likely 
to be greater or less than this average by an amount equal 
to the probable deviation. 

Let S, and P, be the average strength and the probable 
deviation from that average 0 gp unit length long, 
and let 8, and P,be the similar average and probable 


| deviation of specimens 7 units long. Let Ax be the pro- 


bability that an rticular untried specimen of unit 
ying between S, and (S, — x P,). 

The chance that its strength lies above 8, being $, that of 
its being below 8, is . The probability that its 
strength lies below (S, — x P,) is therefore ($ — Ax). 

Therefore, the probability that a bar of the same quality, 
the same section, and 7 units long bas a strength lying 
below (S, — P,) is (4 — Ax)’. 

If, now, we find w, so that ($ -- Ax }» = 4; 


or Ax = $ 


this value of x will give the » units long bar an 5 
1 


chance of lying in strength above or below (S, — 
That is, this value of a will give us the average strength 
of specimens 7 units long ; or 

S.=S,—wz#P,. 
Calculating Ax from the formula 4— (/} for different 
values of n, we find the corresponding value of x from 
Prof. Chaplin 


TABLE OF THE VALUES OF THE RATIO, 
z= { Average strength of rods of unit length—Average strength of rods, » units long. i 
+f The probable deviation of the strength of any single untried rod of unit length from the average strength of rocs of unit length. } 


AND OF THE RATIO— 


= = { Probable deviation of a single untried rod » units long from the average strength of rods n units long, i 
1 


> { Probable deviation of a single untried rod of unit length from the average strength of rods of unit length. } 


n| | | | | | | | z | z | 
ee 1 | 11 2°30 | 0°54 21 | 2°74 0°47 35 | 3°06 0°44 100 3°65 | 0°39 
2 os1 12 | 2°36 | 0°53 22 | 2°77 40-814 0°48 150 3°87 | (0°38 
0°72 13 2°41 0.52 23 | 2°80 0°46 45 3°21 0°42 200 4°03 
4 | 1:48 0-67 14 2°46 0°51 24 | 2°82 50 «8°26 «O41 300 “6 
5 | 1°68 0°64 15 | 2°51 0°50 25 | 2°85 55 | 3°31 | 0°40 wo j aa 
6 | 183 0-62 16 | 256 26 | 2°87 60 | 3°36 500 
7 | 1:95 | 0°60 17 | 2°60 | 0°49 a7 | 2-89 0°45 65 | 3°41 0°39 600 
8 | 2:06 | 0°58 1s | 2°64 28 | 2-91 70 | 3°45 700 | 4°71 
9 | 215 | 0°56 | 19 | 2°68 0°48 29 (2°94 80 | 3°53 800 | 4°79 
10 | 2°23 | 0°55 oj} 271), » 30 | 2°96 = 90 | 3°60 900 | 4°85 
| | 1000 | 4°91 


In using this table we must have P,, which must be 
calculated from the experiments by the methods explained 
in probability text-books, but to explain which here would 
be outside the intention of this article. The theory offers 
one compensation for the smaller average strength of long 
bars. It shows them to be more trustworthy ; thatis, that 
the probable deviation from the average is much less than 


for short bars. We thus find the ratio me to have a de- 


1 
creasing value as the lengths grow ter. Prof. Chaplin 
ae the method of finding the ie of this ratio, and 
we have calculated a series of values and added them to 
his table given above, which we have also. extended 
beyond the value of x to which Prof. Chaplin has limited 
himself. 

Prof. Chaplin gives in his paper the results of thirty- 
five experiments on copper wire which he made to test 
his theory. They agree remarkably well with it. We hear 
that he has since made further series of experiment, and 
that he has applied his theory to other people’s experi- 
ments with very fair success. He is, however, anxious 
that much more numerous experiments than he has him- 
self the means of making should be made; and we fully 
appreciate the desirability of this being done. Without 
further experimental test the theory cannot be accepted as 
thoroughly sound, and the steam of the subject 
and mo seems to us the soundness of Prof. Chaplin’s 
reasoning deserves that an effort should be made to prove 
or disprove the correctness of his rule, which, if correct, is 
undoubtedly of the greatest utility. 

The probable deviation from the average strength is, of 
course, much smaller for very homogeneous qualities of 
metal in which much care is spent in the manufacture to 
secure uniformity of quality than for cheaper and less 
trustworthy sorts. The theory shows that for the latter 
the difference between long and short bars should be 
much greater than for the former, and we believe all 
experiments tend to show an ce between fact and 
the above theory in this respect. 

Granted Prof. Chaplin’s premises, we think his conclu- 
sions are undeniable, but we must point out that it appears 
to us that his premises do not in some respects strictly 
represent the actual conditions of the problem. In the 
first place his hypothesis takes for granted that the short 
lengths into which a long bar may be geometrically 
imagined to be divided are precisely similar to short 
lengths actually separate. Now if the separate short 
lengths are obtained by cutting them off a long bar, as the 

rofessor’s specimens of copper wire were obtained, no 

oubt the hypothesis is substantially correct. But if the 
short lengths are manufactured separately in short lengths, 
then it is by no means certain that the very fact of their 
being made in short lengths instead of in long lengths 
does not itself produce some considerable difference in 

uality. Thus, in our opinion, it is not likely that the 
theory will be found to apply so accurately to pieces forged 
to the special short and long lengths in which they are 
desired for use as to short and long pieces cut off rolled 
bars or from coils of wire or rope. 

Again, the theory does not take into account the highly 
probable, we might almost say the almost certain fact that 
the behaviour under the severely distorting stress which 

roduces rupture of each separate short portion of a long 
is greatly influenced by the very fact that it has at 
each end of it a long stretch of material of the same sec- 
tion, from and to which it is transferring the force exer- 


cised through it. The theory assumes that even under the 
maximum ible stress each short portion will behave 
exactly as if it were isolated from the rest of the bar. 
Experiment seems to indicate that this is not so, and we 
may say that we think that there are, besides, good theo- 
retical grounds for believing that it is not so. These 
theoretic reasons have not, however, so far as we know, 
been yet worked out in definite mathematical form. 

In conclusion, we may say that we shall be very glad to 
hear of experimentalists app'ying the theory to appro- 
priate series of tests, and if they will publish their results, 
we are sure they will be considered highly valuable and 
interesting. The only labour involved in doing so—now 
that we have published the above extensive table 
of numericals factor—is the calculation of P,, the 

robable deviation for each series of experiments. 

ut quite independently of this or any other theory, this 
isa labour which most certainly ought to be undertaken 
by all experimentalists on materials if they wish to make 
their results as useful as they may be. The calculation of 
the probable deviation from the average makes each set 
of experiments at least tenfold as useful for practical 
guidance as it can be without that calculation being made. 


TANK LOCOMOTIVE FOR THE 
CENTRAL RAILWAY. 


WE publish this week as a supplement an engraving of an eight- 
wheeled tank engine, one of several constructed a couple of years 
ago for the Great Central Railway of Belgium. These engines 
have proved very successful, hauling heavy trains at a fair speed 
over steep inclines. The dimensions are fully given in French 
measures on the engraving, but it may be convenient to give 
here a few of them reduced to their nearest English equivalents. 

The cylinders are 18°89in. in diameter ; the piston stroke being 
23°62in. The wheels are 4ft. in diameter, and the tractive force 
of the engine is 170 Ib. per pound of effective pressure per square 
inch of piston, or for 100 1b.—which the engines can easily main- 
tain as an average pressure throughout the stroke—17,000 lb., or 
say, 7°5 tons ; which would suffice to take a load of 300 tons, 
including the engine, up an incline of 1 in 50 at a good pace. 

The engine is fitted with a modification of Walschert’s valve 
gear. The fire-box has the regular Belgian flat top. The tubes 
are 270 in number, and 11ft. 2in. long. The grate is 6ft. 6fin. 
long, and 3ft. 84in. wide. The smallest diameter of the beiler 
barrel is 4ft. llin. The total wheel base is 14ft. lin., and a 
certain amount of lateral play is allowed in the trailing axle, and 
provided for by a vertical joint in the coupling rod. The total 
height of the engine above the rails is 14ft. The centre line 
of the boiler is 7ft. 24in. above the rails. 

The engine was constructed at the company’s works at 
Louvain. 


BELGIAN 


THE EDISON LIGHT IN NEW YORK. 


On page 5 we give the first of a series of illustrations 
intended to show the system adopted by Mr. Edison in lighting 
large areas. He selects a central position whereon his steam 
motorsand dynamo machines are placed, and from whence street 
mains radiate in the directions required. The sectional illustra- 
tions given in this issue almost explain themselves, but will be 
referred to when the system as a whole is-described. Mr. 
Edison’s representative in London, Mr. Johnson, is rapidly 
carrying out a similar plan to that adopted in New York, but on 
a smaller scale, in Holborn. The lights used in the Temple, 
in the Holborn Viaduct Hotel, in the surrounding ouses of 
business, and in the streets, will all be on the incandescent 
principle. The details of the system will be seen as we proceed 
with our illustrations. 
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RAILWAY MATTERS. 


Tue gauge of the Toronto City and Bruce Railway has now been 
throughout. 

AN agitation is on foot in Pietermaritzburg, Natal, for a system 
of street tramways. 

THE engineer in charge of the Souris branch of the Canada 
Pacific Railroad has discovered in that district lignite coal and iron 
ore, and has brought specimens of each to Winnipeg. 

As a result of the formation of the Canada Pacific Railway it is 
said that the contractors for section B of the railway are getting 
their —- in to the east end of their contract this year by the 
Thunder Bay route, at an average cost of 2s, 7d. per 100 lb., whereas 
it previously cost them 16s, 8d. per 100 lb. 

Ar the meeting of the Academie des Sci on the 19th ult., 
M. de Lesseps get maps and plans of the project of a rail- 
way between the Niger and the Soudan, by the Fonta-Djallon. 
The Fonta-Djallon presents a central plateau 350kilos. from the 
coast and 1000 metres in altitude ; five parallel valleys run from it 
to the coast. The inman of Timbo, in that region, is friendly. 

ALL parts of Canada seem already to be benefitting by the out- 
lay of the Canada Pacific Railway Company. All the principal 
workshops and ironfoundries in the upper provinces are full of 
work for the company, and large contracts have just been given out to 
firms in the lower provinces. Messrs. Harris and Co., of St. John, 
N.B., have taken a contract for freight cars exceeding £30,000. 

AccoRDING to the report to the Board of Trade on the accident 
which occurred on the 10th November last, close to Carnforth 
station on the Furness Railway, at a set of facing points, the 
accident was caused by the signalman having shifted the facing- 
points before all the train had passed over them. This accident 
would have been prevented had the facing-points been provided 
with a locking bar. 

A PASSENGER train on the Boston and Maine Railroad on Mon- 
day night broke through an iron bridge near Wells; New Hamp- 
shire. The engine and the baggage and Pullman coaches had 
crossed when the bridge broke, precipitating the four hindermost 
coaches and 100 passengers down the embankment. The wreck 
caught fire and the coaches were destroyed. Two persons were 
killed and eighteen wounded. 


THE average annual length of railways in France is shown for 
the quinquennial periods by the following figures : 1840-44, 704 
kilometres ; 1845-49, 1814 kilometres; 1850-54, 3819; 1855-59, 
7371; 1860-64, 11,078; 1865-69, 15,192; 1870-74, 17,134, and 
1875-79, 20,905 kilometres. The Railway Review says, completion 
of the great lines has been followed by a steady decline in the 
average receipts. The preponderance of slow freight is very 
marked of late years. But it has been found that it is only by 
continually reducing their charges that the railway companies have 
maintained themselves against other means of transport, and will 
be aw enabled to absorb the greater part of the national 
traffic, 


In the six years ending 30th June last, during which tramways 
have been in use in this country, they have shown a remarkable 
development, They had at the end of last June an authorised 
share capital of £7,602,509, of which £5,096,030 is paid up, 

y 


whereas on June 30, 1876, the authorised share capital was on 
£3,141,000, of which £1,702,879 was paid up. Adding in the sum 
raised by loans and debentures, the total authorised capital 
amounts this year to £10,906,575. The total amount expended is 
£6,939,838. The length of miles open for traffic has risen from 
158 in 1876 to 483 in 1881. The companies own 15,220 horses now 
as compared with 9222 in 1878, 40 locomotive engines now against 
14 in 1878, and 2045 cars now against 1124 in 1878. The number 
of passengers carried has increased from 146,001,223 in 1878 to 
205,623,510 in 1881; the gross receipts from £1,145,465 to 
£1,576,301, the working expenses from £868,315 to £1,239,896, and 
the net receipts from £230,956 to £336,405, 

In concluding his report on the collision that occurred on the 
2ist November, at Llanbrynmair station, on the Cambrian 
Railway, a mixed train, consisting of an engine and tender, 
thirteen loaded, thirteen empty wagons, a brake-van with the 
— in charge, and two passenger coaches behind the brake-van, 

me divided into two parts while descending the incline towards 
Llanbrynmair station, and the rear portion ran into the front part 
of the train when it sto a at the west-end of the station, 
Col. F. H. Rich ~ **This collision was caused by the hind 
drawbar of the tenth wagon giving way. I recommend that a 
great deal more brake power, which can be applied while the trains 
are running, should provided ; and although the signal and 
point arrangements at Llanbrynmair had nothing to do with the 
accident, it is very desirable that the modern improvements in the 
arrangement of station signals and points should be introduced on 
the Cambrian Railway.” 

In this column of our last impression some reference was made 
to the light trains run on the Elevated Railway of New York. In 
comparing the two the following figures are of interest, as relating 
to the heavy trains of the Metropolitan Railway, which carries 
many millions of passengers per year :—The greatest number of 
trains rtin on one pair of rails is 16 in the hour out, and of course 
16 trains in. The greatest number of trains that have been run 
out of the station, on each pair of rails, would be on “‘ boat race ” 
days, and then it has been about 20, Out of Farringdon-streetand 
King’s-cross, where there are four pairs of rails, there are over 
1000 trains in the twenty-four hours, or 41°6 trains per hour on an 
average, and very much more than this during the busy hours. 
Through Moorgate-street about 450 trains pass per day in and the 
same number out, and from this station trains are despatched in 
five directions, viz.:—To Aldgate, to Mansion House and Hammer- 
smith, to Snow-hill, London, Chatham and Dover Railway ; to 
King’s-cross, Great Northern Railway; to Kentish Town, &c., 
Midland Railway. 

A REPORT has been published by the French Minister of Public 
Works which shows the condition of French railway work and 
enterprise at the ae of this year. It is a volume of about 
400 pages, so we will not pretend to deal with those parts which 
refer to traffic, finance, or railway politics, but it may be useful 
to note the length of railways open or in hand. There were at the 
beginning of the year 24,003 kilometres of ordinary or standard 
gauge lines sanctioned, and 21,492 kilometres in work. There 
were 356 kilometres of small industrial line sanctioned, of which 
239 were in work. The State railways were 2614 kilometres, of 
which 1804 were in operation. The network of chemin de fer 
Winterét local, or light railways, was 3681 kilometres, of which 2189 
were in working order. The total length of railways of standard 
gauge declared of public utility and to be constructed by the State 
was 5370 kilometres, of which 442 were in operation; while pro- 
jected State lines brought the total up to 7652 kilometres. The 
total of French railways under all headings on the 1st January, 
1881, was thus 44,276 kilometres, made up as follows :—26,166 
kilometres in operation, 10,312 in construction or to be constructed, 
and 7798 not yet finally sanctioned. During the year 903 kilo- 
metres of general railway have been opened, and 90 kilometres of 
light or local railways. As international lines France counts 
seventeen in connection with Belgium, seven with Germany, four 
with Switzerland, two with Italy, and five with Spain. In Algeria 
at the above date France possessed 1290 kilometres in operation, 
of which 189 are in Tunisian co oro’ There were also 104 kilo- 
metres of light railways in work, and 1343 kilometres sanctioned, 
and 920 projected. Only one other possession of France has a 
railway in operation, namely, the short line of 12 kilometres from 
Pondichéry to the river Gingy, but 152 kilometres are in course of 
construction on the island of Réunion, a narrow gauge line from 
Pointé des Galets to St. Denis, and 986 kilometres are projected as 
the Senegal railway from Dakkar to St. Louis, by Rufisgue. 
France’s railway work is thus somewhat extensive, 


NOTES AND MEMORANDA. 


As an explanation of the variation in the ratio of oxygen to 
nitrogen in the atmosphere of a given place, which Mr. Jolly has 
observed, he supposes the currents of air showing this deficiency to 
come from tropical regions, where the consumption of oxygen in 
the oxidation of organic matter is generally greater than in 
northern countries. 

A cHEaP kind of sealing wax as used for bottles is made of— 
common strained resin, 61b.; yellow beeswax, 41b.; lampblack, 
1 lb. Melt the resin and wax, and stir in the lampblack. If 
coloured wax is wanted use window-glass resin and white beeswax 
in the same proportions, adding Venetian red or other pigment for 
colouring in place of the lampblack. 

A RECENT report of the Connecticut State Board of Health 
describes a series of cases of lead poisoning, the poison being traced 
to the use of boiled linseed barrels, which farmers had employed 
for the storage of cider. Some of the litharge employed in prepar- 
ing the oil had been deposited on the inside of the barrels as a 

i tary coating, which the cider had dissolved. 

AccORDING to the Wiener Gewerbe Zeitung, a Vienna chemist 
has recently discovered a new variety of glass, which is said not to 
contain any silica, boric acid, potash, soda, lime, or lead. Exter- 
nally it is exactly similar to glass, but its lustre is higher, and it 
has a greater refraction, of equal hardness, perfectly white, clear, 
transparent, can be ground and polished, complete M insoluble in 
water, neutral, and it is only attacked by hydrochloric or nitric 
acid, and is not affected by hydrofluoric acid. It is easily fusible 
in the flame of a candle, and can be made of any colour. Its most 
important property is that it can be readily fused on to zine, brass, 
my iron. It can also be used for glazing articles of glass and 
porcelain. 

THE submarine cable between Dover and Calais was carried out 
during the month of December, 1851, just thirty years ago, and it 
was on the 3lst that the first message was sent from France to 
England and the traffic opened to the public. The first message 
was handed to Louis Napoleon, then Prince-President of the French 
Republic. It was simply a congratulatory salutation. The second, 
Nature says, was sert by an English banker to his correspondent 
in Paris, and related to the price of Consols. The Paris firm sent 
in returnthe Céte de la Bourse. This exchange of messages, 
including conveyance to the several offices, did not take more than 
anhour. Before regular messages were sent experimental sparks 
were tried. The first which came over from the French shores 
fired an English gun which saluted the Duke of Wellington when 
leaving Dover by an express train. It was the last time he visited 
the place in his capacity of Lord Warden of the Cinque Ports. 

A cuRVE which Mr. G. M. Whipple, F.M.S., has deduced from 
a series of observations on the variations of the relative humidity 
and thermometric dryness of the air with changes of barometric 
pressure, resembles in a striking degree the one he previously 
deduced from the discussion of the relation between barometric 
height, sunshine and cloud—so much so, that he thinks it may be 
fairly adduced as evidence tending to prove that at Kew the 
amount of cloud and dryness of the air are in inverse ratio to one 
another, and, therefore, of course, as a rule, the clouds vary with 
the humidity ; hence it follows that clouds observed at Kew are not 
brought from a great distance by the wind, but are probably formed 
comparatively near the place where they are seen. Referring, he 
says, to the weather glass legend, it may now be decided that this 
only holds good for the summer when the dryness varies directly 
with the height of the barometer. At other seasons forecasts 
founded on the basis of these terms wi!l probably prove fallacious. 

ACCORDING to a paper on the variations of relative humidity and 
thermometric dryness of the air with changes of barometric 

ressure at the new Kew Observatory, by Mr. G. M. Whipple, 
PMS. if the year is divided into two halves, combining the first 
and fourth periods, as representing the winter half of the year, 
and the second and third as the summer half, we find as the result, 
that during the winter the variations in dryness or relative 
humidity are but slightly affected by barometric height, the 
extremes of greatest moisture being at both ends of the barometric 
range, whilst the driest time occurs when the mercurial column 
stands at about 30°2in. In the summer half year, on the contrary, 
we have the curve closely oe to a straight line in form, 
indicating thereby that at this time of the year the atmospheric 
pressure varies in exact proportion to the dryness of the air, the 
greatest humidity occurring with the lowest barometer, and the 
greatest dryness with the extreme height. Finally, taking the 
whole of the observations for ten years, and massing them together, 
a curve is produced, which indicates that the period of greatest 
dryness is synchronous with that of a barometric reading of 30°2in., 
whilst the extremes of humidity occur with the barometer at 
either end of the space through which its column varies. 

A TABLE of the weight of American coal was recently published 
in the New York Herald, rendered necessary, it is said, by the 
tricks of coal sellers. From this table it appears that of six diffe- 
rent coals burning with a white ash, there are from 38°6 to 38°9 
cubic feet per ton. Two other white ash give 39°6 cubic feet to 
theton. The pink ash coals give 39°2 cubic feet per ton, while the 
two lightest coals with a grey and red ash give 41°0 to 40°4 cubic 
- to the ton. The ton of 2000]b. contains about 4°1 cubic feet 
ess 


Name of Cubic Feet Cubic Feet 
Colour of Ash. Coal. to 20001b. to 22401b. 

White Honey Brook .. .. .. 34° 88°6 
White Hasletom .. -.. BAS 38°9 
White Sugar Loaf.. .. .. .. 348 
White Old Company’s.. .. 38°9 
White .. .. .. Spring Mountain .. .. 348 38°9 
38°9 
Pimk« .. .. .. 39°2 
Pink .. .. Council Ridge... .. .. 35°1 39°2 
Pink .. .. .. BuckMountain.. .. 35°1 39-2 
White .. .. Locust Mountain .. .. 35°5 39°6 
White .. Mahanoy .. .. .. +. 35°5 39°6 
Grey and red Shamokin... .. .. .. 269 41°0 


At a meeting of the Royal Society of Edinburgh, early last 
month, Professor Tait read an interesting paper on ‘‘ Mirage.” 
He makes a certain assumption as to the law of variation of 
density in a stratum of air near the earth’s surface, which, allowed, 
gives an explanation of the curious erect and inverted images 
observed by Vince, and which formed the subject of the Bakerian 
Lecture of 1799. The necessary geometric conditions fulfilled by 
contiguous rays so as to give either an erect or an inverted image 
are well known; but no attempt had been made to imagine a 
simple state of affairs which would give both images at once. If 
the refractive index of a portion of a medium is given by the 
equation «? = a? + y®, where y is the distance of the portion 
considered from a given plane—the plane, namely, of minimum 
density, then it can be easily shown by Hamilton’s general method 
that the path of any ray which is deflected without touching the 
plane of minimum density is a distorted inverted catenary, and is 
obviously symmetrical with respect to a vertical line through its 
vertex. Whatever the law of density, the upper of two such con- 
tiguous rays emanating from a given point must in general have 
its vertex either a little behind or a little in front of that of the 
lower ray. In the former case the rays cross before they return to 
the same level from which they started, and an inverted image is 
the consequence ; in the latter case they do not cross, and the 
result is an erect es Hence the mere inspection of the locus 
of vertices of all possible rays coming from a given point is enough 
to tell the kind of image seen by any given pencil of rays belong- 
ing to the system. all rays that pass between any two given 

ints on the same level must have their vertices on the vertical 

ine half way between these points. If then the locus of vertices 

is such that it can be cut in three distinct points by a vertical 
straight line, evidently three —_o will be possible, two direct 
and one inverted, precisely as seen by Vince, 


MISCELLANEA. 

THE Wirral and Birkenhead Society’s next show will be held at 
Birkenhead on the 14th, 15th, and 16th of September, 1882. 

THE competition to break down the ring in the Australian trade 
has been severe during the past year, goods being carried out to 
Australia as low as 12s, 6d. per ton. 

Messrs. E, R. and F, Turner, of Ipswich, have considerably 
increased their turnery and tools departments in order to give 
them increased facilities for the execution of their specialities. 

A CONCESSION has been applied for in the Volksraad to work a 
small steamboat of light draught in the Vaal River, with the view 
of lessening the cost of coal carriage to the diamond fields. 

Ir is stated that a scheme for the provision of a large dry-dock 
at Halifax has been taken up by a strong English company. The 
proposal, the Colonies says, is supported by the English and 
Canadian Governments, as wellas by the province of Nova Scotia. 

Tue Bristol Corporation have resolved to expend £100 in 
obtaining the opinion of an eminent engineer upon the practi- 
cability of utilising the tidal forces of the Avon and the Severn 
for providing the necessary motive power for electric lighting and 
other purposes, 

Tue American production of pig iron during 1881 is estimated at 
4,600,000 tons, and the consumption at 5,658,000 tons, being 
1,658,000 tons increase over the previous year. The imports during 
1881 are estimated at 400,000 tons. The Ir ters’ Associati 
reports that the stock, both foreign and domestic, is virtually ex- 
hausted. 

Messrs, YEOMANS AND EADON, of Highbridge Forge, Owleston, 
have patented a new method of making shear steel, by which they 
claim that they can produce a more trustworthy and durable shear 
steel than has hitherto been made by the old process. The speciality 
of the invention largely consists in the arrangement of the 
heating appliances. 

Messrs. MIRRLEES, TAIT, AND WATSON intimate that after this 
date the title of their firm will be Mirrlees, Watson, and Co., 
Mirrlees, Glasgow. We may add that Messrs. Mirrlees, Watson 
and Company's Works, employing eight to nine hundred hands, 
are the largest in this or any other country devoted solely to the 
manufacture of sugar-making machinery. 

In his steamship circular Mr. J. White says, ‘‘ Some important 
limited companies, to take over established private shipowning 
firms and to develope new enterprises, have been amongst the 
numerous companies of the past year, and new projects, including 
something of the description of a floating tunnel to cross from the 
States to England in five days, are spoken of.” 

Messrs. Davy Broruers, Limited, engineers, Park Ironworks, 
paid no dividend last year. On Monday the shareholders received 
the pleasing intimation that as the prospects of trade were some- 
what more favourable this year, the directors had decided upon 
paying an instalment of 11s. 3d. per share—being at the rate of 
. per cent. per annum—on account of dividend for the current 
financial year. Messrs. Davy Brothers have been very busy for 
months on important orders for new plant. 

Art the Newport Rolling Mills a strike has taken place by the 
rollers’ helpers against the rollers who employ thera. The object 
of the helpers is, it is said, to be paid by the ton instead of by the 
shift. Inasmuch, however, as they left their work without notice 
their grievances have not been considered as yet; but, on the 
other hand, summonses have been taken-out against them for 
breach of contract. These cases will be heard on Monday or 
Tuesday next before the Middlesbrough stipendiary magistrate. 

Ar Stockton a largely attended but unauthorised «meeting of 
ironworkers has been held, at which the speakers mainly advocated 
the discontinuance of the sliding-scale or any similar arrange- 
ment. <A_ resolution to this effect was carried almost 
unanimously ; so also was one that a week’s notice should be given 
at all the works to discontinue Sunday fettling. This would have 
the effect of laying the forges idle on a Monday altogether. It 
seems probable that some of the advantages of better times will be 
— away at the outset by unreasonable conduct on the part of 
workmen. 


ANOTHER serious dispute is going on between the cwners of the 
Ushaw Moor Colliery and their workmen. The dispute has taken 
the form of the whole of the workmen, backed by their union 
leaders, resisting an attempt on the part of the manager to dis- 
charge a certain workman, who is also a union official. Mr. 
Clayton, one of the owners, has made a public statement of his 
views of the case, which, however, has been flatly contradicted 
with equal publicity by Mr. Crawford, secretary of the Durham 
Miners’ Association. Meanwhile the production of the pit has 
ceased, to the great inconvenience of the customers. 


Ir was announced by the Mayor at the close of the Birmingham 
meeting on Tuesday evening, that a telegram had been received 
from London to the effect that at 20 minutes past 9 o’clock the 
whole of the verbatim report of Mr. Bright’s speech had reached 
the metropolis. The despatch of the reports of Tuesday’s meeting 
was the heaviest, but at the same time the most rapid piece of 
work of the kind yet performed at the Birmingham office. There 
were 202 press messages of the proceedings, consisting of either full 
or condensed reports. In respect of these, 182,152 words were 
actually transmitted through the various wires, but as some of the 
reports were written out in manifold on reaching their destination 
the number of words delivered was 541,983. Mr. Bright began to 
speak at 7.25 p.m.; six minutes later the first page of longband 
manuscript was handed over by the reporter to the telegraph 
officials in attendance at the hall, and at 8.38 the dispatch to 
London, Manchester, and other stations began. Mr. Bright sat 
down at 8.35, and the last page of shorthand writers’ notes of the 
report for London was transcribed and despatched from the hall 
by three minutes to 9 o’clock. It was immediately ‘‘ worked off ” 
to London, whence the postal authorities acknowledged the receipt 
of the whole speech ot 7336 words at 9.20. Mr. Chamberlain’s 
address followed, and afterwards Mr. Bright’s remarks in thanking 
the Mayor. Mr. Chamberlain spoke 6236 words. The despatch 
of the entire verbatim report was finished by 10,42 for Manchester, 
Bradford, and Liverpool; 11.5 for London; 11.15 for Leeds, 
Sheffield, and Edinburgh; 11.55 for Nottingham; 12.10 for 
Glasgow, and 1.6 a.m. for Dublin. 


A MONTHLY meeting of the Mines Drainage Commissioners was 
held at their offices in Wolverhampton on Wednesday. A resolu- 
tion was passed, on the motion of the chairman, to the effect that 
every occupier of a mine within the drainage area should be 
required to make a return of the number of acres of mine occupied 
by him, and of the number of tons of mineral raised during the 
past half-year. The object of this is for the purpose of levying a 
surface drainage rate of 1d. per ton. The accounts presented 
showed a total expenditure for the month of £3159, of which £2230 
was for mines drainage proper, the remainder being for surface 
drainage. The arbitrators, in reports upon the Tipton and Bilston 
Mines, recommended the filling-up of no fewer than 166 disused 


shafts, down which water flowed into working mines. Of these, 
110 are styled “‘ urgent cases.” The estimated cost of the work is 
£1762, Reporting upon the desirabl of d ing and widen- 


ing portions of the river Tame, and also puddling various brooks 
and canal branches, the arbitrators stated that there were 7500 
acres of mines below the surface outlet levels in Tipton and Bilston, 
and it was estimated that two-thirds of the water now being 
pumped flowed again into the mines. The surface works had 
already cost £193,347, and to complete other necessary surface 
work would require £26,000. The cost of pumping might be 
reduced £5000 per annum if new and efficient pumping machinery 
were laid down. The chairman stated that at the next meeting of 
the Commission he should ask them to authorise the borrowing of 
£25,000 or £30,000 for the purchase and erection of pumping 
engines, and completing other surface work in Bilston, 
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GALLAS’ MOULDING MACHINE. 

A MOULDING machine, invented by MM. J. P. Gallas, foundry 
manager, and H. Aufderheide, engineer, was shown at work in 
the Machinery Annexe of the Frankfort Exhibition, and gave 
excellent results, judging by the moulds made before the eyes of 
visitors and the castings exhibited. The main principle is that, 
with a uniform speed of winch handle or driving pulley, as the 
case may be, the travel of the pressing apparatus varies gradu- 
ally from fast to slow, with a corresponding increase of pressure. 
The travel may be varied to suit patterns of different sizes ; and 
it is claimed that this is the only moulding machine in which 
detachable portions of the pattern may be withdrawn from the 
mould. By its aid two labourers require only five minutes to 
mould an ordinary box, with a saving, it is said, of more than 
seventy-five per cent. over skilled labour. 

Fig. 7 is a side elevation of a machine somewhat improved in 
details, with the moulding blocks in section, so as to show the 
patterns. Fig. 2 is an end elevation of the same, partly in see- 
tion, with the truck for carrying the boxes run into position. 
Fig. 3 is a vertical section, at right angles to Fig. 2, showing the 
arrangement of differential gear for transmitting power to the 
press ; and Fig. 4 is a horizontal section of the same. Fig. 5 is 
a vertical section and Fig. 6 a plan of the table for adjusting the 
boxes ; and Fig. 7 shows the automatic fastening for clamping 
them together. 

In the bed-plate A, Fig. 1, are the bearings of the differential 
gear, which, actuated by the chain and chain-wheel, gear, and 
lower winch handle raise the platform C and carriage D by the 
aid of the rack B. The platform is guided by rollers along the 
four wrought iron columns, which are secured by nuts to the 
bed-plate and are stayed at the top. On these columns slide the 
sockets which carry the pattern-plate E, provided with a turning 
arrangement operated by the upper crank handle F, a pinion and 
an inside toothed wheel. The latter, which is plain on its 
periphery, is provided with a handle G, Fig. 2, for locking the 
plate in various positions. The pattern-plate and patterns are 
counterbalanced by weights attached to chains passing over 
pulleys above. This arrangement serves not merely to facilitate 
the turning of the plate, but also to adjust its height to suit 
boxes of various sizes. The press-head H is a stout casting 
capable of running back on rollers so as to allow the pattern-plate 
to.clear while being turned. It carries on its lower side mould- 
blocks, shaped roughly to the form of the patterns, so that the 
compression of the sand may be practically uniform. It is pro- 
vided above with a box for holding the coarse moulding sand, 
which may be drawn from it when pushed back into the box. 
From the projecting portion of the frame on which the press- 
head slides hang bars for carrying a scraping arrangement J, 
Fig. 3, for clearing the surplus sand from the box. Travelling on 
rails across the top of the press is a truck K, with screen arrange- 
ment worked by crank handle and levers for sifting the fine 
parting sand on to the patterns. 

For raising the platform and carriage to compress the sand, 
the power, applied uniformly at the lower crank-handle—Fig. 1 
—is transmitted by the gear and chain to the chain wheel, on 
the shaft of which is keyed the variable curved wheel L—Figs. 3 
and 4, This gears with the variable wheel M on the shaft 
of which is a similar wheel N gearing with a fourth similar wheel 
O. This shaft carries the pinion P, which takes into one rack, 
and also the tocthed wheel communicating motion to the 
pinion Q taking into the other rack, so that the press table is 
raised and lowered evenly. The grooved pulleys R R are for 
carrying the chains of the weights for counterbalancing the plat- 
form and carriage. The effect of the variable curved wheels is to 
give a quick travel at the commencement of the lift, gradually 
changing to slow travel and correspondingly great compression 
at the end. The variable curved wheel O, Fig. 4, is not keyed on 
the shaft, but fixed to a collar, tight on the shaft, by a bolt and nut 
in a circular slot, so as to admit of different heights of lift being 
given for one turn of the chain wheel. 

In the table—Figs. 5 and 6—for adjusting the upper and lower 
boxes, the split sockets U U, for receiving the pins are adjust- 
able, not merely as to height but also laterally, so as to take boxes 
of various sizes. The holes in the lugs of the lower box fit 
exactly over the split sockets, into which the pins of the upper 
box drop. In this manner a perfect adjustment is secured. By 
means of the counter-weighted treadle and system of levers the 
boxes are raised clear of the sockets, so that they can readily be 
removed. In the automatic fastening for clamping the two 
boxes together, when the upper box is laid on the lower, the 
clamp V is caused by the latch W, Fig. 7, to close over the flange of 
the upper box, anda slight pressure with the hand or foot is suff- 
cient to clamp the boxes firmly together. When the position of 
the boxes is reversed, the fastening disengages itself by gravity. 
This arrangement is quite convenient, as it is the lower box 
which must be moulded first when only one machine is used. 
The operation of moulding is performed as follows :—The halves 
of the pattern are fastened to the pattern plate by screws from 
the under-side. In the case of small patterns, both halves are 
moulded on the same plate ; but in the case of large patterns the 
halves must be moulded one after the other, or simultaneously 
in two different machines. In the latter case the lower box is 
placed on the pattern plate and secured by bolt catches, shown 
at X X in Fig. 2, some parting sand from the truck K is sifted 
over the patterns, and the box is filled up with coarse sand from 
the receptacle over the press head. This latter is then brought 
into position, and the carriage D run under from the side. 

A few turns of the crank handle bring the box against the 
press head, and compress the sand. The box is lowered, the 
press-head pushed back, and the surplus sand struck off by the 
scraping apparatus J—Fig. 2. The pattern plate is then turned 
round, so that the box hangs downwards. The carriage is run 
under it and raised high enough to support it, when the bolt 
catches clamping the box to the plate are withdrawn. The top 
plate of the carriage is supported on laminar springs—as shown 
in Figs. 1 and 2—sufficiently strong to keep it, with the box and 
contents, off the under frame. A polyhedron arrangement is 
provided, which, on being rotated on its axis, gives a succession 
of regular shakes to the plate, thus slightly enlarging and con- 
solidating the mould, so as to allow the pattern to leave it. The 
carriage is now lowered clear of the pattern plate and run off 
with the half mould. The same process is repeated with the 
upper box, with the precaution of adding the core for the 
runner ; and the two boxes are placed together on the adjusting 
table, when the mould is ready for casting. 


LETTERS TO THE EDITOR. 


[We do not hold ourselves responsible for the opinions of our 
correspondents. | 


STRAINS ON CRANE POSTS. 
Srr,—If you are not already tired out with the voluminous corre- 
spondence which has appeared under the above heading, I should 
feel obliged if you will permit me to air my views on the subject. 


As I understand the question raised by Mr. Pendred in your im- 
pression of Oct. 7th, the point at issue is:—Given a bent crane 
post, with a load suspended from its jib in a state of rest, all con- 
sideration of chains, winding gear, &c., being set aside, what will 
be the strains generated in the mast, or vertical portion of the 
crane? 

Now, there are two distinct factions amongst your correspondents 
on this subject, those siding with Mr. Pendved and his safety 
“valve theory,” and those advocating what may be called the 
“neutral axis theory,” among whom Mr. Major from his lengthy 
and continued corresy ranks as chief. In his first letter he 
asks us to imagine that the crane post is a bent lever, communi- 
cating with a rocking shaft in various positions ; well let us do so, 
and adding to his Figs. 1, 2, and 3, Figs. 14 and 3a, he will, I hope, 


not be surprised into allowing that, as the conditions in Fig. 14 are 
exactly similar to those in Fig. 1—according to his own assumption— 
that, therefore, at the end of his changes of form, Fig. 3 has the 
same conditions of strains as Fig. 3a. This is, I think, quite indis- 
putable, and the strains in the flanges will be given by the equa- 
WL, Wt 

tion S —y and not oa™ would be the case were we to 
carry out his ‘‘ neutral axis theory,” taking for granted that it is 
located atthe centre. This one illustration seems to be the only 
argument in favour of his theory he is able to boast of, notwith- 
standing the strength of his convictions. 

Many of your correspondents who oppose the safety valve 
theory seem to fall into the same mistake of arguing that, because 
a crane post merely resting, let us suppose, on the ground, may be 
kept from falling forwards by a force acting at right angles to the 
mast, that, therefore, in order to determine the strains in the mast 
of a crane fixed in position, we must take this force and see what 
effect it produces on the mast, accepting the results as correct. I 
think it will not be difficult to show how erroneous this mode of 
procedure is, and that the height of the post has no place in our 
calculation. 

Let us consider the case of a crane having two jibs, one above the 


c/ 


other, resting on the fulcrum F under the breast, or for the benefit 
of the neutral axis theorists on F! under the neutral axis, and let 
us counteract the tendency of the crane to fall forwards produced 
by the weight W hung from the lower jib by a second weight W! 
hanging from the back flange of the post, so that the whole balances 
onthe fulcrum. Now regarding the strains at any section A, they 
cannot be altered by our moving the weight W and suspending it 
from the top jib, so long as we keep the Keer rehers. distance 
between W and a vertical above the fulcrum constant, because the 
counterbalancing weight W! will still maintain equilibrium, which 
would not be the case supposing the strain in the back to have been 
altered inany way at the section A A by altering the position of W. 

Having a great wish to see all doubts as to the correctness of 
Mr. Pendred’s ‘* safety valve theory ” cleared away, I constructed a 
model, Fig. 5, naintaining as far as possible the conditions of actual 
practice, with wl.ich to measure tlie strains developed by any 
weight desirable hung from its jib, The model is simply a crane 
of H section, having near the base a layer composed of india- 
rubber, shown in black in Fig. 5, the flanges and web of this layer 
being carefully cemented together with an elastic cement, and fixed 
to the upper and lower portions of the crane securely. The pointers 
P and P' being levers having very short arms nearest the crane 
post, the extremities of which are hinged to the flanges just above 
the section of india-rubber, are intended to magnify and record any 
movement in the flanges which may take place in an upward or 
downward direction on the cards Cand C*. This arrangement is 
very sensitive, and will indicate by a quite perceptible movement 
the pressure of 1 oz. on either of the flanges. It is therefore a very 
easy matter to hang a weight W from the jib J, and mark on the 
cards C C' the exact positions taken by the pointers P P', as shown 
by the dotted lines pp'. If we now remove the weight W, the 
pointers will go back to their original positions, and it is quite clear 
that if we apply an upward force to the back flange, and a dewn- 
ward force to the front flange of such intensities that the pointers 
assume exactly the same positions that they indicated when the 
weight W was hanging from the jib, that we are applying exactly 
—— forces to those generated by the weight W. ‘To do this 
I have constructed a simple arrangement by which a weight W', 
resting on the lever L, which forks round the crane post, having a 
fulcrum F', produces an upward pressure on a small projection from 
the back flange, while the weight W®? resting on the lever L', 
having the fulcrum F exerts on a projection from the breast a 
downward pressure. The amount of these pressures is readily 
calculable. Now if we place these weights W*? and W® on their 
respective levers in ned positions that they bring the pointers 
exactly to the marks previously made when the weight W was 
acting, it is quite obvious that we have now got the exact measure 
of the forces produced on our india-rubber section by W. 

I have tried several cases with this model, with various distances 
and weights, and the result has been to fully bear out Mr. Pen- 
dred’s valve theory, the figures in many cases working out exactly, 
while in some others merely a decimal of a pound different, 
according to the amount of care taken in manipulating the weights. 

I fear I have already trespassed unwarrantably on your space, so 
that I will content myself with taking one case only as conclusive 
proof of the untenability of the neutral axis theory. 

Take the case of 1 lb. hanging lin. from the breast of the model 
crane, which is 2in, from flange to flange, Then, according to the 


neutral axis theory, assuming it located at the centre—-in 
this case it is visibly very much rearer the back, which makes it 
worse for the theory—we shall get » OF ng 2 inch-pounds as 
the strain in the flanges, compression in the breast, tension in the 
back. But what do we find by the safety valve theory and actual 
experiment combined’ In the breast there will be a compression 
lb. x 3 
: 2 = 15 inch-pounds—1°48 actual experiment—and in the 


back a tension of 


== inch-pounds—‘d actual experi- 
ment—showing a difference of ‘5 inch-pounds in the breast, and 
1°5 inch-pounds in the back, as discrepancy between the results of 
neutral axis theory and the actual results obtained by the model, 
backed up by the safety valve theory. 

I have also tried the effect of a weight of 1 1b. hung 4in. from 
the breast of the model crane, alternately from two jibs, one 7in, 
above the other, and the positions taken up by the pointers in each 
case were the same, proving that the height of the post has no 
effect on the strains produced by the load, if we disregard its own 
— during our investigation. 

These results I sincerely hope may convince the minds of the 
‘eminent authority” and others who, like Mr. Major, seem so 
pleased with th Ives at having managed to realise what the 
neutral axis is that they must needs press it into their service on 
every possible occasion, as fulcrum or otherwise, regardless of 
reason, and will, I trust, be a lesson to that gentleman to postpone 
in future his jocularity and wonderful sense of the ridiculous until 
he is quite sure that others beside himself may not occasionally be 
in the right. 

In conclusion, I may state that in each experiment the weights 
were first carefully placed so as to produce the required movement 
in the pointers, mh then measured as to distance, and not vice 
versd, the neutral axis being always visible, and generally near the 
centre. WILFRID STOKES. 
13, Holland-street, Kensington, December 27th. 
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COLD-AIR MACHINES. 


Sir,—May I venture to ask for space to briefiy notice some of 
the remarks contained in the letters which have recently appeared 
in THE ENGINEER on this subject ? 

The question of accessibility of compressor valves is surely one 
on which there is no room for difference of opinion, for by well- 
known devices employed by almost every engineer these valves can 
be arranged so as to be removable in the space of a few minutes, 
without in the least degree sacrificing efficiency, either by intro- 
ducing complication or by adding even one cubic inch to the clear- 
ance space. As regards my own refrigerators, though I should not 
expect either suction or delivery valves to require attention in less 
time than six months, 0 Messrs. Douglas and Grant are very 
properly providing for their withdrawal, and, if need be, replace- 
ment, in certainly not more than two or three minutes, That 
“the valve of the expansion cylinder is the only one oo | to 
require daily examination,” as stated by Mr. Sturgeon, will be 
news to most of your readers; and is certainly not much of a 
recommendation for that gentleman’s machines. I may say that 
in my refrigerators there is even less necessity to examine this 
valve than those of the compressor, no more indeed than there is 
to make a daily examination of the slides of a steam engine. 

I cannot agree with Mr. Sturgeon’s statements that with water 
injection the air is of necessity greatly surcharged with moisture. 
For excepting under the very special condition in which dry air is 
— to the machine, moisture sufficient to fully saturate the 
cooled compressed air at the temperature and pressure at which it 
is delivered to the expansion cylinder will always enter the com- 
pressor, even if the air be but partially saturated to commence 
with, and expansion will be effected under precisely similar con- 
ditions, whether the heat of compression be abstracted by surface 
cooling or by injection. Further, I may say that as Mr. Sturgeon 
only compresses his air toan absolute pressure of 30 lb. per square 
inch, in place of the 60 lb. more generally adopted by other makers, 
his air will hold just double the amount of water in solution, and 
his losses from condensation and freezing during expansion will, 
therefore, be twice as great. It is a curious, though well recognised 
conditior, that during compression, air containing moisture is 
actually dried by the injection of cold water ; and were it not for 
certain practical difficulties, I think this method of cooling would 
be more advantageous than that by surface contact, though until 
these difficulties are removed I shall certainly hold to the latter 
plan. With properly arranged jets there is also less difficulty in 
abstracting moisture in mechanical suspension, as the streams of 
water collect and precipitate the fine particles of mist and so 
obviate to some extent oe introduction of baffles and diaphragms 
which would otherwise be required. 

I very much fear that machines producing a final temperature of 
18 deg. above zero Fah., as Mr. Sturgeon appears to recommend, 
would be of very little service for meat-preserving purposes, for 
with a chamber temperature of 25 deg. Fah., it would require 
10,000 cubic feet of Mr. Sturgeon’s air to effect the same cooling as 
1000 cubic feet if delivered 50 deg. below zero Fah.; or in other 
words, ten Sturgeon’s machines would just do the work of one of 
ordinary construction. 

With regard to ‘‘ Purchaser’s” letter of the 13th December, I 
cannot remember ever having made the statement with which I 
am credited, and I shall be glad to know the source from which 
the information was derived. 

The delivery of cold air at any standard pressure can only be 
calculated from the capacity of the expansion cylinder considered 
in conjunction with indicator diagrams, as the terminal pressure 
after expansion may vary as much as 20 per cent. in two machines 
with similar cylinder ratio but by different makers, while in some 
refrigerators there are considerable valve leakages, which can only 
be detected by the use of the indicator. There is great variation in 
the efficiency of compressors, some delivering about 95 per cent. 
of the displacement ps stroke, and others only 75 per cent., or, 
indeed, even less, as I myself saw in one case which came under 
my notice. In judging of the value of any machine, it is therefore 
important to know the indicated or actual horse-power expended 
in driving, and if the steam engine is a special one or self-contained 
with the machine, the pounds of water which have to be evaporated 
in the boiler to produce this power. 

While I am writing, perhaps you will allow me to say that I 
think Mr. Galwey was not justified in his wholesale condemnation 
of Mr. Coleman’s interesting letter in your issue of November 18th. 
The description of the experiment was clearly not intended for the 
instruction of those well versed in thermo-dynamics, but for the 
very large number of non-technical persons who read THE ENGI- 
NEER. I know from experience how widespréad is the belief that 
cooling can be effected by expansion into the atmosphere without 
the help of a cylinder a | piston, and I could mention a number a 
cases in which, from this cause, even engineers, competent in other 
respects, have made rather curious blunders. Not very long ago I 
was consulted by a firm of manufacturers in respect to a com- 

ressing plant they had put up, with the idea of producing cold air 
: use in one of their processes, but having failed to include an 
expansion cylinder in their apparatus, the result was unsatisfactory. 
My friends, not being in the way of reading treatises on the 
mechanical theory of heat, might very possibly have been warned 
at the outset by a practical note in a journal like THE ENGINEER 
and so have a considerable sum of in 
carrying out a costly and altogether unnecessary experiment. 

Permit me beau, i answer to ‘‘ Octopus’” question, that if that 
gentleman will favour me with his proper name and ess, 
shall be pleased to make arrangements for him to see one of my 
dry air refrigerators at work. 

T. B. LigHtroot, 


116, Fenchurch-street, E,.C., December 26th, 
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THE ENGINEER. 


PHOTOMETER TESTS OF ELECTRIC LAMPS. 


§1n,—The paper by Professors Ayrton and Perry, 
appeared in your pages, 
namely, the photometric power of various systems 
lighting. I have recently carried out experiments to 


HICH RES: DEAD BEAT 
{MIRROR CALVANOMETER 


) which recently | 
directs attention to an important queen: | 


power, and as regards certain lamps, and I think the results I have 
obtained may interest your readers, The accompanying engraving 
shows the arrangement of the apparatus, and beneath it are given 
the rules followed in making the tests. In the tables annexed 


of electric | the results are so fully set forth that I do not think mach expla- 
ascertain this nation concerning them is needed. 


{100 I75 |50 0 
PHOTOMETER ~ 
* 
CANOLE 
To DYNAMO 
—> 
40. VOLTS | 
3 2 Ra \ 
a ! 
. o 
"| 
| 
3 
SWITGH.D SWITCH.C SWITCH.B 


Ru es For TAKING TESTS. 


Resistance Cold.—Free dynamo leads 1; La. Close switches A | ake deflection Ds. 


B (1-3), © (1-8); take deflection Di, Close switches A, B (2-3) | 


C (2-3) ; take deflection De, 
Di: 30 R (Res, cold)w. 
1 


Electromotive Force.—Free switches A, B,C; close switch D; 
De: Di::40:E © E(E.M.F.) volts, 
5 
Current per Lamp (Hot).—C (Ampéres) = 


Candle power = K (from omene with standard candle), 


Resistance Hot.—Free switch A; join on d 0 leads Ly Ly | E x 
Adjust shunt ; find Ds and D, by same plan as Di and De. Horse-Power per Lamp.— 7a0 
Ds: Di: 330% De (Res, hot) w. | Candles per Horse-power,— 746, 
D,; | ExC 
The diagram, Fig. 1, with rules for taking IL 


tests, are those I jiave devised, and found easy of manipulation. 
As in Professors Ayrton and Perry’s tests, given in a recent 
number of THE ENGINEER (November 25th ult.), the observations 


are confined to the lamps only. The lamp to be tested was simply | 


removed from its position in the electric light circuit, and placed 
in the photometer, the ends of the leads Li Lz taking its place on 
the main leads, so that its condition while under test was as nearly 
as ible the same as before. 
he photometer was constructed on Rumford’s direct shadow 
rinciple, which I find answers very well for incandescent 
ps up to 15 or 20-candle power. When higher candle 
powers are obtained, it b a matter of personal judg- 
ment, and two observers will not give precisely the same results, 
owing to the great difference in colour of the two shadows—viz., 
that from the candle and the incandescent lamp. 

While accurately determining the resistance of the German silver 
wire, which is marked in the engraving above, G.S.W., 30°, No. 16 
B.W.G.—which means that it has to be about 30 ohins resistance, 
and, say, No. 16 Birmingham wire gauge—by means of a Wheat- 
stone bridge, &c., it is advisable to take the resistance of all the 
lamps (cold) that are afterwards to be tested by the special method 
both cold and hot, in order to prove the accuracy of the connections 
and galvanometer in the special test. 

The principle emplo in determining the resistance of the 
lamps, both cold and hot, by the special method, is that of com- 
paring the deflections obtained on a high resist: galv 
Sieael in very high resistance circuit—joined up as a shunt, first 
to the known and the accurately determined 30® of German silver 
wire, and, secondly, to the lamp under test. Then, 

For Kes. cold Di : Da : : 30%: R. 
For Res. hot D; : Dy: : 30%: 7, 


The electromotive force, or difference of potential between the 
terminals of the lamp when hot, is found by comparing the deflec- 
tion obtained from the same, with that of a battery of known 
electromotive force. 


Ds: Di: 3 


The candle-power is always obtained at the same instant as the 
resistance hot and the electromotive force; and three or four 
minutes suffices for getting all the necessary deflections from one 
lamp for working out the details as given in Tables I., III., and IV. 
when once the connections have been satisfactorily joined up, an 
found correct. 

Table II. speaks well for the life of Swan’s lamps, when 
used at a low candle-power ; and the miners seem, so far, satisfied 
with the light given. Iam of opinion that the increased length of 
life which can be got out of an incandescent lamp of the Swan type, 
when used at a low candle-power, will outweigh the increased 
economy in power obtained by using them at a higher temperature 
or candle-power, 


TABLE I, 

Electric and Photometric Tests of Swan’s Lamps, taken at Messrs, 
R. E. Crompton and Co.’s Testing Room, Queen-street Station, 
Glasgow. May, 1881. The generator employed was a Burgin 
Machine made by R. E. Crompton and Co, . The total number of 


lamps in circuit being 52 (13 parallels of 4in. series), (Bunsen’s 
Photometer used.) 
| Res. | Horse- Number 
jcold by Res, EMF Current power | of 
No.of | aan Volts, Candle- R candles 
lamp, Fig. Ohms, res. | power.| lamp. __per 
P Ohms.) @ | © | K | Bx 
| 746 power. 
| | 490 | | 7 “058 | 121* 
1 | — | 98 45 1°6 17 "009 | 
2 — | 22-9] 48°5 | 1°9 18 163°6¢ 
| — | 45-2 | 1:5 | 20 | -000 | 222-9 
| | | 
| | 18°3 -0906 | 185'8 


of those tested at the tim 
them as they 


e time, 
ttempt was made to push the lam’ her, but simply to mea- 


December 9th, 1881, lla.m. Life of Swan’s incandescent lamps at 
Earnock Colliery. Date of installation, August 11th, 1881. 
Number of hours the lamps are lit daily is 104, except Sundays 
and Saturday afternoons, or sixty hours per week. 


| | 
| 
Date Date of Cause of 
put in. breaking. renewal, 
Ag | 
1! Aug. 11th _ Still lighted 1040 | 1040 
2! Ditto Aug. 25 Carbon broke 112 
2? Aug. 25th Sept. 10th Ditto 130 
23 | Sept. 10th Oct. 5th itto 210 
2¢ 5th Still lighted 560 | 560 
3) Aug. 11th _ Still lighted 1040 | 1040 
4" Aug. 11th Sept. 7th Carbon broke 230¢ 
42 Sept. 7th _ Still lighted 800 | 800 
5° | Aug. 11th Sept. 7 Carbon gave way 222} 
32 | Sept. 7th Sept. 8th — | we 
53 Sept. 8th Sept. 13th Ditto | 80 
5¢ | Sept. 13th Sept. 22nd Ditto ' 360* 
5° | Sept. 23rd Sept. 26th Ditto |. 90 
5° | Sept. 26th — Still lighted 640 | 640 
6! Aug. llth Sept. 17th Carbon broke 312 
6? | Sept. 17th Sept. 2ist Ditto 30 
6° Sept. 2lst - Still lighted 680 | 680 
7) Aug. 11th Still lighted 1040 | 1040 
8! Aug. 11th Oct. 11th Carbon broke | 520 
8? Oct. 1th — Still lighted 510 | 510 
9 Aug. 1th Sept. 13tht | 
92 | Sept. 13th Still lighted | 750/ 750 
10! Aug. 1th Aug. 23rd Carbon broke , 120 
102 | Aug. 25th Oct. 19th Ditto 470 
10° | Oct. 20th — Still lighted 430 | 430 
ll! | Aug. 11th Sept. 7th Carbon broke 230 
ll? | Sept. 7th Still lighted 800 | s00 
12" | Aug. 11th Sept. 7th broke 
2 newed owing to 
122 | Sept. 7th | Oct. 10th giving bad light | 280 
128 | Oct. 10th | Oct, 24th Carbon broke 120 
124 | Oct. 24th _ Still lighted 400 | 400 
| 
13!) Aug, 11th Sept. 7th Carbon broke 230} 
132 pt. 7 | Oct. 11th Ditto 290 
133 | Oct. 12th —_ Still lighted 500 | 500 
| 
14! | Aug. 11th | Sept..7th Carbon broke 
142 | Sept. 7th Still lighted | 800 
151} Aug. | Still lighted 1040 | 1040 
161 | Aug. 11th | Sept. 26th | Broke by accident | 382}, 
16? Sept. 29th Nov. 26th | Carbon broke 500 
163 | Nov. 26th ~ Still lighted 10 
Sept. 30th = Still lighted 600 | 600 


Lamps are numbered from the bottom of shaft inwards 1! to 17}. 
Renewals are marked 52, 5%, 5*, 55, and so on. 

t On September 7th, from some unknown cause, five lamps gave way— 
viz., 54, 114, 121, 18", 14'—marked thus {. 

* No. 9! lamp put into No. 5¢ with a previous life from August 11th— 
280 hours, No. 5 is next to the bottom of the shaft, where the men 
could switch it off and on with ease, which may possibly account for 
frequent renewals. Since the switch was removed the lamp has not re- 
quired renewal. 

+ Shifted to replace No. 5°, and therefore called No. 5+. 

N.B.—Lam: ‘os. 1! and 3‘ were measured by Mr. Gilchrist and self 


in the cabin at foot of shaft, and gave 6°25 and 6°5 candles respectively. - 


above from Dir, christ, manager noc. 0) Ww reported 
it to the Mining Institute of Scotland. _ 


TABLE III. 


Electric and Photometric Tests of Maxim’s Lamps, taken at the 
Electric Power and Generator Company's Works, London, July 
27th, 28th, and 29th, 1881. Total number of lamps in circuit, 21. 
Total current generated, 36 Ainpéres, registered by Siemens 
electro-dynamometer. The Maxim exciter and generator machines 
were driven by leather belting from a counter shaft, which in turn 
was revolved by means of a pair of horizontal fixed engines. 
Speed of exciter, 610 revolutions per minute. Speed of genera- 
tor, 776 revolutions per minute. Maxim’s patent automutic 
current regulator was in gear and worked very well. It was 
thrown out of gear when trying a single lamp very hard. 


| = = : 
3 
1 | 50°5 | 50°7 | 28°8 | 60° | 2°08 | 24°6 “166 | 150 
2 | 58 53°5 | 29°5 | 58°4 | 1°98 | 24°6 155 | 160 
8 | 61 84°41 | 60°94) 1°77 | 11°8 144 | 83 
4/6 | — | 61°87 | 1°66 9°6 137 | 70 
5 | 69 -| 69 44°77 | 60°62 1°35 91 109 | 83 
6 | 51 _ 29°3 | 58°12) 1°97 | 30° "152 | 196 
7 | 48 26°85 | 58°75 | 2°18 | 26°7 “171 | 156 
8 | 48 49 27°75 |_57°81 | 2°08 | 29° 161 | 180 
9 6 | — roken — - 
10 | 51 | — 31°99 | 60°0 | 1°87 | 21-1 150 | 141 
11 | 53 | ~ 30 59°37 | 1°98 | 24°6 "155 | 160 
12.] 59. | | 88°75] 60°62) 1°54 9°6 125 | 77 
Mean! 54°86. — 82°65 | 59°68 | 1°86 | 20°0 "154 | 132 
Special trial of Nos. 6, 8, and 2alone. Only onelamp in circuitat atime. 
6 | 51 — | 29°16] 64°06) 2°19 | 31°7 "188 | 170 
| — | 29°28} 76°25] 26 61° 265 | 230 
— | 28°84| 78°12] 2°7 | 153° 282 | 542 
| — | 22°87! | 4°16 | 430° “532 | 808 
4 | — | | so- | 8-64 | 200° 432 | 462 
| | | 98°35] OF 4°17 | 660°t |1220 
2 58 | | 26°85! 106°2 | 3°95 | 590° [1050 


Carbon gave way after being kept nearly 15 min. at about 600 candles, 
* After increasing the current still further the carbon filament gave 
way. +t Carhon broke at $00 candles. : 


TABLE IV. 

Electric and photometric tests of Swan, Edison, British Electric, and 
Lane Fox incandescent lamps, taken at Messrs. R. E. Crompton 
and Co.’s Testing Room, Queen-street Station, Glasgow, by A. 
Jamieson, December 24th, 1881. There one of Marshall and Co.’s 
horizontal high-pressure steam engines, drives four (A) Gramme 
machines, each machine working a Crompton are light, these four 
are lights being used for the North British Railway Company's 
passenger station; also a Burgin machine, working forty-eight 
Swan lamps, sixteen parallels of 3in. series being used to light 
the North British Railway Company's goods depét. The lamps, 
as they were tested, were connected up by leads brought direct from 
the terminals of the Burgin machine. Two lamps and the fixed 
G.S. Resistance in circuit atone time. All the photometric 
readings were taken bg Rumford’s plan, using the same kind of 
standard candle as Dr, Wallace, City Analyst, employs in testing 
the Corporation yas-—siz to the pound; each burns 120 grain 
per hour. 


| | 
Swan's (old ones).* | os 

SES war | | 28x13 (282 

L 60°5 39°9 1°22 75 0652 115 
IL. 65 31°7 39°9 1°25 9 *0672 134 
IIL 64 31°1 89°5 1°27 9 “0674 134 
IV. 55 29°4 39°1 1°33 8 “0699 115 
¥. 73 40°2 =| 1°20 9°5 | +0646 147 

| Edison’s (new). 

6B 95 89°1 41°6 07 7 0595 116 

7B} lll 42.5 42°4 | *999 ll "0568 194 

8A 173 52°2 47°1 *903 lil 

10A | 180 52°4 9°5 | ‘0591 161 

British 
pany’s (new 
1 153 53°9 43° “814 TT] 161 
2 157 54°1 44°0 “814 7 “048 145 
3 146 48°2 42°8 “888 ll *0509 
+ 152 49°8 43°5 *873 ll *0512 215t 
5 151 49°8 43°5 | 873 ll *0512 215t 
Lane Fox’s (new). 

61°3 44°2 9 208¢ 
2 170 63°2 45°3 “717 6 137§ 


* These lamps had been used for a considerable time ; glass globes a 
little dull. + Very uniform. ¢ Clear glass. § Ground glass lamp. 
No more of the above kinds in my possession. 

ANDREW JAMIESON, 
Principal, College of Science and Arts, Glasgow. 

January, 1882, 


DEATH OF MR. HENRY MERRYWEATHER. 


WE regret to announce the death of Mr. Henry Merryweather 
at Brighton, on the 29th December, of typhoid fever. His loss will 
be much felt by all who had the privilege of Mr. Merryweather’s 
acquaintance, as he was of a peculiarly genial disposition, and 

essed many admirable personal qualities. His naturally robust 
ealth had led his family and friends to anticipate up to the last 
his eventual ———-- Immediately previous to his own illness 
Mr. Merryweather had, however, been severely tried by the 
dangerous and protracted illness of a favourite daughter. She 
fortunately recovered, but there is no doubt the strain was a pre- 
disposing cause of his death. Mr. Henry Merryweather was a 
member of the firm of Merryweather and Sons, engineers, of 
Greenwieh and Long Acre, and although only thirty-five at the 
date of his death he was well known as an active member of the 
firm. He served his time with his father and brothers, and on 
attaining twenty-one took a position in the management of the 
works, later on, in 1872, being admitted a partner jin the firm; 
since then he has been actively connected with both thieir fire- 
engine and tramway locomotive departments; in parti.ular he 
identified himself with the development of the latter s,eciality. 
In 1872 Mr. Henry Merryweather conducted the well-known trials 
at Brompton of the Grantham combined steam tramear, con- 
structed by his firm for the late Mr. Grantham, C.E., and in 1877 
he gave evidence before the Select Committee of the House of 
Commons, who subsequently witnessed some very successful 
experiments with one of the firm’s detached tramway engines on the 
Northern ee Tramway Company’s lines at Leytonstone. 
Mr. Merryweather was a member of the Institution of Civil 
Engineers, a Fellow of the Geological Society, and a member of 
the Institution of Mechanical Engineers. The funeral took place 
on Wednesday, the 4th inst., at Norwood Cemetery. 


"AN + patent is said to have been taken out by a Russian 
of the name of Dittmar for solidifying petreleum into a substance 
like wax, to overcome dangers and difficulties of transport. 
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SUBMARINE TORPEDO BOAT. 


MESSRS, COCHRAN AND CO., BIRKENHEAD, ENGINEERS. 
(For deseripticn sce page 13.) 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—Madame Boyveav, Rue de la Banque. 

BERLIN.—Asuer and Co., 5, Unter den Linden. 

VIENNA.—Messrs. and Co., Booksellers, 

LEIPSIC.—A. TwietmeyerR, Bookseller. 

NEW YORK.—Tue Wittmer and Rocers News Company, 
$1, Beekman-street. 


PUBLISHER'S NOTIOE. 


*,* Acceding to a reasonable request made by several of our friends, 
we this week commence the publication of an Index to the 
Advertisements which appear weekly in THR ENGINEER. The 
Index will always be found upon the last Lut one of our advertise- 
ment pages. 


*," With this week's number is issued a Supplement, representing 
an Eight-Coupled Goods Engine on the Central Railway of 
Belgium Every copy as issued by the Publisher contains this 
Supplement, and subscribers are requested to notify the fact should 
they not receive it. 


—— 


TO CORRESPONDENTS. 


*,* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
eases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 1d. postage stamp, in order that 
answers received by us may be forwarded to their destination. 
No notice will be taken of communications which do not comply 
with these instructions. 


*," We cannot undertake to return drawings or manuscripts; we 
must therefore request correspondents to keep copies. 


*," All letters intended for insertion in THE ENGINEER, or 
containing questions, must be accompanied by the name and 
address of the writer, not necessarily for publication, but asa 
proof of good faith. No notice whatever will be taken of 
anonymous communications. 

T. 8. B.—Porter's treatise on “ The Indicator,” published Ly Messrs. Elliott, 
Strand, will supply the information you want. 

M. R.—Mr. Barker has taken out several patents. If you will refer to THE 
ENGINEER you will sind all patents indexed for ready reference. 

J. W. (Tuticorin).— We cannot say whether the maker of the machine is 
or is not liable. That depends on the terms of his contract and the con- 
struction of the specification. The cast iron rings are in shear, not in 
compression, and are clearly too weak. They should be replaced by 
tempered steel rings, which will, we think, give no trouble. 

Ty Homo.— We never heard of softening homogeneous metal. If it is of good 
uality it is already as soft as it can be made, and it cannot be hardened 
y tempering. Ina word, it is the mildest steel made. Possibly what you 
have got is not true homogeneous metal at all. If it is a steel which will 
temper it can be softened by heating to a bright cherry red and cooling it 
alowly buried in ashes. 


REFINING PETROLEUM. 
(To the Bditor of The Engineer.) 

Sir,—Can any correspondent kindly inform me through the medium 
of Tae Exoineer how I can obtain full particulars concerning the pro- 
duction, refining, and output of crude petroleum, and what is the per- 
centage of refined to crude petroleum, and cost of refining? E. R. k 

Liverpool, December 30th. 


GUN-METAL CASTINGS. 
(To the Editor of The Engineer.) 
31r,— Will ‘‘ Foundryman,” or any of your readers 
experienced in heavy gun-metal castings, give the 
reason for, and remedy for, unsoundness in the 
parts A BC D in gun-metal cylinder castings of the 
annexed form’ Although every other surface of 
the loam stands well, the parts A BC give way, 
ew > in ~—_— and mixing up with the metal 
at D D. e ey will, therefore, be very 
rough—with a scab of from }in. to }in. thick in 
relief—at A BC. 


PNEUMATIC. 


SUBSCRIPTIONS. 

Tue ENGIneer can be had, by order, from any newsagent in town or country 
at the various railway stations; or it can, if preferred, be supplied direct 
Srom the office on the following terms (paid in advance) :— 
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1882. 

THE year 1881 has passed away and left engineers and 
manufacturers content with the business it broughtthem and 
with the legacy of work it has left them. From atrade or 
employment point of view there is really nothing to grumble 
about and therefore little to say about the past year. % eve 
branch of engineering trade is good; most manufacturers ad- 


mit that they have plenty or too much to do, and are satisfied 
with the inevitable reservation that profits are low. From 
our correspondents in all parts of the country the news of 
_ trade is the same, except, perhaps, from a few colliery 
istricts. At home and abroad our engineers are busy, 
and the very numerous Private bills in Parliament for the 
session 1882 give promise of a continuance of plenty of 

railway, tramway, dock, waterwork, and bridge work. 
Ii has long been our custom to speak of the work of the 


civil engineer as distinct from that of the mechanical: 


engineer ; but year by year the distinction has become less 
real, so that it is becoming increasingly difficult to say 
where one of these two branches of civilian engineering 
commences and the other leaves off. In past days when 
the millwright and machinist represented mechanical 
engineering, there was a sharply-detined line between the 
two branches ; but especially in recent years the mechanical 
engineer has so enlarged his sphere of operations and 
invaded every branch of engineering that the line has 
become evanescent. Modern improvements in engineering 
structures, whether of railways or waterworks or factories, 
and improvements in methods of work and_construc- 
tion, are almost all due to the mechanical element 
in civilian engineering. The civil engineers both in 
design and method have stood practically still for years. 
Much of the work of what we have long distinctively styled 
civil engineering admitsof little change or improvement, but 
in some directions great changes for the better have been 
made, but these are almost all by the interference of what 
was equally distinctively called the mechanical engineer. The 
largest works of modern times could hardly have been 
constructed without the improved systems of working 
devised by the latter. Tunnel work, bridge design and 
constructicn, dock woyk, railway construction, shipbuild- 
ing, mining, and drainage work, are all changed and 
improved in design, and in economy of cost and time 
uired for execution, much in proportion to the extent 
to which the mechanical engineer has made the changes or 
provided the means. The education of the civil engineer 
was formerly, if not now, calculated to cause him to work 
in a groove, and to be consequently severely conservative 
in design and method ; while the mechanical engineering 
education of an engineer has a tendency to cause him to 
depart from beaten tracks whenever he sees the slightest 
opportunity of executing work with increased celerity and 
economy. We would not have it understood that we hold 
that in civil engineering work no improvements have been 
made, for improvements are to be seen everywhere. In 
bridges this is particularly the case ; and it is perhaps as 
noticeable abroad as here, if we go back through hun- 
dreds of years. It is scarcely so for recent years, for 
nothing has been built in modern times which excels in 
beauty or in good engineering work the fine masonry 
bridges of Peronet, for example, over the Seine, though 
some of our iron bridges have made it possible to employ 
slightly lighter piers offering less obstruction to the passage 
of the water. Civil engineering, per se, has made 
no radical advances ; it has perhaps reached finality, though 
certain small improvements are continually being made 
in road-making, drainage, and dock work ; but the im- 
provements come chiefly from mechanical engineers, as an 
example of which may be mentioned iron and steel per- 
manent way of railways, which belong to a department 
always under the civil engineer of a railway company. 

The increase of the mechanical element is shown by the 
list of the Institution of Civil Engineers. On Monday 
last, the 2nd inst, the Institution had been established 
sixty-four years. Dividing that period into four equal 
terms of sixteen years each, it has been ascertained that 
on the 2nd of January, 1834, the gross number of all 
classes was 218, at the end of the second term it was 683, 
at the close of the third 1203, whereas now the lists com- 
prise 4006 names. Upon the old distinction a very large 
proportion of these, including the president, Sir W. G. 
Armstrong, would be termed mechanical engineers. The 
charter of the Institution, however, recognises no such 
distinction. As an indication of the great range of work 
performed by the members of this Institution, it may be 
mentioned that on Tuesday next Sir W. G. Armstron 
will address the members on the question of the “ Nationa 
Defences.” 

It is probably due to some of these causes that a retro- 
spect of the civil engineering operations of the past year dis- 
+ tee nothing strikingly distinctive in engineering practice. 
A great many important works have been commenced ; 
maintained in active progress or completed ; but, except, 
perhaps, that some of them have been on a larger scale 
than those which have preceded them, they present few 
features for special remark. One of the chief amongst 
these is the St. Gothard Railway tunnel. This has for 
years occupied a place in our annual retrospect, but it is 
now handed over tothe owners, slthough the railway system, 
of which it forms a part, is far from completion. It was 
formally transferred by M. Edouard Rossi, the successor tothe 
original contractor, M. Louis Favre, on the 29th of last 
month, and an experimental trip was made in one direction 
in thirty-three minutes, and in the other in fifty minutes. 
Unfortunately for the contractors the result of their years 
of labour seems to be a loss of about £100,000, which will 
be greatly increased if the St. Gothard Company success- 
fully persists in its claims for non-completion to date. The 
St. Gothard Railway is, however, far from complete, and 
popular feeling is very strongly expressed in opposition to 
the company on this subject. Until very recently it was 
still a matter of discussion whether tender or tank locomo- 
tives should be employed, and we believe the stock for the 
lines has not yet been decided upon. The total length of 
the system to be worked by the St. Gothard stock will be 
180 miles, and in the discussion upon it, it has been 
estimated that the passenger traffic will reach a quarter of 
a million per annum and the goods traffic 450,000 tons. 
On the Swiss railways about 30°2 per cent. of the seats 
provided are occupied, while 40 per cent. has been taken as 
the proportion for the St. Gothard stock. The advantages 
and facilities secured by this second hole through the Alps 
have been so many times dilated upon that it is unnecessary 
to say much about them here. The third hole of the kind 


which is now in progress through the Alps is not likely to be 
completed with | difficulty than that justcompleted. In 
the western heading of the Arlberg tunnel a stretch of the 

lastic beds similar to those which caused so much trouble 
in the St. Gothard, consisting of decomposed or disinte- 
grated feldspar with alumina and gypsum, which on expo- 
sure to the atmosphere, swells and decrepitates, and is 
forced into the heading under the almost irresistible pres- 
sure of the superincumbent mass, has already been met 
with. This material caused more worry than the great 
influx of water, met with in two places, in the St. Gothard, 
and it was near the mauvais endroit, as the section was 
called, that M. Favre died before his great work was com- 
pleted. Considerable progress has been made with the 
Arlberg tunnel, but on the western side this bed has now 
caused great delay. The completion of the St. Gothard 
tunnel will again draw attention to the question of ventila- 
tion. It is well-known that although what is supposed to 
be the best machinery for ventilation has been adopted at 
the Mont Cenis tunnel, that even there the ventilation is far 
from efficient. The renewal of the air in a long tunnel 
even at a high elevation is a difficult problem ; and it does 
not seem that the greatest practicable difference of level of 
the two ends is of any assistance. Shafts are not of much 
use, for they are often productive of counter currents; and 
in hot sultry weather, when active ventilation is most 
wanted, they produce no current whatever. Shafts, 
moreover, for such tunnels as those of the Alps are 
out of the question as being too costly. A promising 
eo in this direction has been made by M. W. 

essel in the Wochenschaft des Oesterrerschen Ingenieur und 
Architecten Vereins of the 29th October last. He proposes 
to employ the large water supply, which has been partly 
utilised in working the air compressing machinery, to pro- 
duce induced currents, and at the same time to cool the 
air passed into the tunnel, the water having a temperature 
which in summer time makes it particularly applicable to 
this purpose. M. Pessel would sink shafts, one at such 
a distance from either end of the tunnel that their depth 
would be from 200 to 300 metres. Down these he would 
pass from 100 to 150 litres of water per second, or from 
210 to 315 cubic feet per minute. These would economi- 
cally induce a current of fresh cool air into the tunnel 
unaffected by the atmospheric conditions outside the tunnel. 

Another very extensive work within foreign shores is 
the Panama Canal, on which the preliminary operations 
are making progress. It is now more than a year since 
it was announced that the whole of the necessary capital 
had been subscribed, chiefly in France ; but during the 
past year the accounts that have reached us of the pro- 
gress of the preliminary work have been of a somewhat 
contradictory character. On the one hand we are assured 
that the workmen employed have experienced most of the 
serious illnesses which carried off so many when the 
Panama Railway was constructed, and that several of M. 
de Lesseps’ officers have died ; while on the other we are 
told that M. de Lesseps’ assurances as to the healthfulness 
of the route have been verified, and that the work of excava- 
tion will be neitherso extensive orso difficult as was expected 
when the estimates were made. On the whole it is clear 
that as much progress has not been made during the year 
as was expected twelve months ago, and the project has at 
present more interest from a political than from an engi- 
neering point of view. America still shows very con- 
siderable jealousy in the matter, and although Mr. Blaine’s 
letter sent in June to American ministers at European 
courts, and published in full in this country in October, 
cannot be considered final, it is “sufficiently indicative of 
American feeling. Americans still favour the Tehuan- 
tepec and Nicaraguan route, and even the Tehuantepec 
ship railway yet finds some favour, especially since Captain 
Eads gave it his strong support. The whole project of 
taking large, heavily-laden ships out of water, and carrying 
them across the isthmus on railway trucks, seems too 
much like an engineering farce to deserve any serious con- 
sideration. 

M. de Lesseps’ name is connected with another canal 
scheme, namely the Corinth Canal. This, however, may 
be considered an Austrian project, and though of con- 
siderable importance to that country, Austria will probably 
want considerable time to make up its mind in the matter. 

The difficulties which seriously interfered with the pro- 

ress of the Great Western Company’s tunnel under the 
Seep seem now to have been overcome. The works 
during the past year have advanced satisfactorily, and good 
progress has been made in the construction of the perma- 
nent tunnel. This work has been carried on at about 
twenty different faces under the river. The construction 
of the arch under the Salmon Pool on the English side of 
the river has been completed, and the contractor is vigor- 
ously pushing forward its construction under the “ Shoots.” 
During the year the headings from the opposite ends have 
been connected, and a clear wagon road _ establishe:l 
through. The accuracy with which these headings met is 
worthy of note, the lines, levels, and distances being found 
perfectly correct, which is the more satisfactory consider- 
ing that the heading from the Welsh side, which was two 
miles long, was driven from a base of only 12ft. at the 
bottom of a very wet shaft. Two new shafts, one for 
winding and one for pumping, have been sunk during the 
year on the Welsh shore, which will greatly facilitate 
operations. This makes four shafts on the shore at Ports- 
kewet, the number of shafts in all being eleven. The 
electric light has also been introduced into the workings 
by the contractor. 

Amongst the important works in progress in this country 
is the iow tunnel, which was officially commenced in 
October last, though trial headings had been previously 
carried a long distance under the Mersey. The tunnel 
will cross the Mersey between James-street, Liverpool, and 
Woodside Ferry, Birkenhead. It will be in red sandstone, 
and will unite the Great Western and London and North- 
Western systems, and probably ultimately the Lancashire 
and Yorkshire. Some water has been met with, and the 
starting of the necessary pumps, capable together of lifting 
562,000 gallons per hour in the shafts on either side, on 
the 30th of Qetober last formed the ceremony of com- 
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mencement. Trial shafts on either side were sunk 180ft. 
in depth, and trial headings were driven at this depth to 
be afterwards used for draining the tunnel works. The 
working shafts have been since sunk, and the tunnel is pro- 
gressing rapidly. 

The Tay Bridge is again a matter under consideration, 
for after completing designs for the new structure and letting 
the contract for its erection, the North British Railway 
Company is said to favour the route with a bridge of much 
shorter length at Newburgh. It would bea matter for 
regret that money should be wasted on expensive designs 
if the Board of Trade demand for removal of the 
old bridge should cause their abandonment; but it 
will in some respects be a matter for some satisfac- 
tion if the shorter bridge should be adopted. During the 
year the report of the committee appointed to consider the 
subject of wind pressures on railway structures has been 
published as an outcome of the Tay Bridge disaster; but 
the general opinion has been that the report is unsatis- 
factory and incomplete. An important and suggestive 
though brief paper on the subject was read before the 
British Association by Mr. T. Hawksley ; the merit of the 
paper consisting in the clearness with which the dynamic 
value of air in motion is taken as independent of any 
mysterious relation between velocity and pressure. The 
velocity of movement of air, except during unusually 
gusty weather, is more easily recorded than the pressure. 
Mr. Hawksley takes the velocity and the weight of air, 
and by employment of the formula for accelerated motion 


arrives at the simple expression that pressure = (= 


Tables constructed from this do not agree with those com- 
piled from anemometer observations. With a velocity of 
40°8 miles per hour Mr. Hawksley’s dynamic formula 
gives a pressure of 9b. per square foot, while the formula 
deduced by the committee from anemometer observations 
at Bidston, Glasgow, and Greenwich, gives for 40 miles 
16 lb. With velocities of 102 and 100 miles per hour the 
two formule give respectively 56°25 lb. and 100 lb. pressures, 
so that in all cases Mr. Hawksley’s pressures are only 
about 56 per cent. of the committee pressures; and inas- 
much as the anemometers at Bidston have given pressures 
of 80 1b. to 90 Ib., we may conclude that Mr. Hawksley’s for- 
mula is the more correct, for at these pressures there are few 
chimneys that would be left standing. The committee on 
wind pressures recommends in general an assumed pressure 
of 56 lb. per square foot; but it is clear that in a large 
number of places this allowance would be excessive. In 
other respects, moreover, the report is considered unsatis- 
factory, though engineers will, now that their attention 
has been fully directed to the importance of wind 
pressures, accept it as indicative of what would be 
required for exposed structures. The proposed bridge 
over the Forth is an example. The greatest height of 
this bridge will be 364ft. above high water, but from the 
peculiar character of the design it has been possible to 
apply double the recommended 561b. per square foot of 
enclosed surface having a height equal to that of a train, 
because the application of such a pressure at the bottom 
10ft. of such a structure has no appreciable effect,while the 
56 Ib. and 28 Ib. for the actual ironwork area of the wind- 
ward girder above that level and for that of the leeward 
girder respectively make no serious demand on a heavy 
structure with so very large a percentage of open work. 
The Forth Bridge is a much favoured scheme, and the 
design of Messrs. Fowler and Baker for a big steel balanced 
treble cantilever structure has many admirers. 400ft. from 
river bed to top of cantilevers is, however, rather tall, and 
1700ft. is a long span. Asa piece of engineering art, it 
would be a fine example ; but whether the end to be gained 
warrants so enormously costly an example is another ques- 
tion. A tunnel has been several times recommended as a 
cheaper and more permanent structure than such a bridge 
can be, and although it would be necessary to go toa depth 
of perhaps 230ft. at the centre of the Channel if carried 
across near Inchgarvie Rock, the difficulties would pro- 
bably not be at all insurmountable. Such a depth would 
give a water pressure of about 118 lb. per square inch if 
any fissure communications exist, but there is a thick bed 
of alluvium on the top of the somewhat shattered and 
inclined rock beds that would probably prevent much 
trouble in this way, and the trouble, even if it occurred, 
could be greatly reduced by maintaining an air pressure in 
the heading as high as men could conveniently work in, 
by the method adopted for the construction of the Hudson 
River Tunnel, now in course of rapid progress. A Forth 
tunnel would cost much less than a_ bridge, and 
now that the North British Railway is reconsider- 
ing the Tay Bridge question, it may, perhaps, bestow 
some second thoughts on the tunnel project. Of 
the English Channel scheme we have so recently 
spoken as to make it unnecessary to do more here than to 
repeat that it is much more a subject for political than 
engineering consideration. 

In tramway engineering the most noticeable change 
is the practical recognition of the fact that it is in 
the permanent way that the greatest improvements 
are to be made, with the view to the employment 
of mechanical power of some kind. Manchester has 
simplified matters in this respect by employing a girder 
rail weighing 90lb. to the yard. In the construction of 
tramway engines a good deal has yet to be done in 
designing the working parts so that they may be as com- 
pletely boxed in as the moving parts of a breech-loading 
rifle, but are easily accessible. A valuable move has been 
made in this respect in the engine of Mr. Matthews, 
recently on trial in Liverpool; but for many towns engines 
not fitted with a flexible wheel base will be unsuccessful. 
The combined engine and car possesses so many advan- 
tages over the separate hauling arrangements that this will 
probably cause the selection of compressed air engines by 
many tramway owners, especially if the figures given by 
Col. Beaumont as to the cost of their working are verified 
by extended experience. 

During the past year several large docks with very wide 
and long entrance locks have been completed, and others 
are contemplated as deep water docks in the Thames, 


powers having been obtained for such docks at Dagenham, 
a site which has several important advantages over the 
proposed docks at Tilbury. The increasing size of steam- 
ships will make it necessary to add considerably to the dock 
accommodation of many ports, while other docks will 
have to be provided with longer and wider entrance locks. 

In our annual article last year we suggested that 
engineers would do well to consider the means best adapted 
for utilising tidal work to obtain motive power for mie 8 
dynamo-electric machines. There are many ports and 
other places on our coasts where this might be accomplished 
at no great cost, or, at any rate, at a very profitable outlay 
for masonry work and machinery. If the electricity to be 
generated is to be used for lighting only, it would probably 
be sufficient to adopt the cheapest arrangement, namely, 
that which would work wheels or turbines for a greater or 
less portion of each tide, inasmuch as by means of large 
storage batteries—which will no doubt soon be forthcoming 
—the electricity generated during day tides could be made 
available when required. Where the transmission of 
power is the object, then, perhaps, two or more basins, 
each with its turbine, would have to be constructed, so as 
to obtain continuous power on a larger scale. The fact 
that the Bristol Corporation have resolved to expend a 
sum of money to obtain the opinion of a competent engineer 
on the practicability of utilising the tidal rise and fall of 
the Avon—an exceptionally suitable opportunity, as the 
tidal rise is very large—is an indication of what 1s wanted 
in this direction. 

The gas companies are enjoying the benetit of an 
increased consumption of gas for heating and propelling 
purposes, and for the present it can scarcely be said that 
the electric light has reduced their income from the sale of 
illuminating gas, except it be in an indirect manner. A 
necessity has doubtless been felt that gas must be supplied 
as cheaply as possible ; and with regard to public light- 
ing, it must be owned that electricity has somewhat 
invaded the former domain of gas. One result of the com- 
petition may be seen in the greatly improved gas-lights 
which now display their brilliance in some of the leading 
thoroughfares of the metropolis. The companies are 
showing what gas can do in this respect, and unquestion- 
ably a very beautiful light is exhibited. Mr. Sugg was 
early in the field for this purpose, effecting improvements 
both in the burners and in the lamps containing them. 
Mr. Bray has been running a race with Mr. Sugg, the 
public being the gainers by the rivalry. London is lucky 
just now in the matter of lights, and it is only to be hoped 
that the improvement manifested in the Ulumination of the 
streets and places of public resort will be maintained. Dr. 
Siemens has the merit of developing both the electric light 
and illumination by gas. In the latter department 
he has worked conjointly with his brother, Mr. Frederic 
Siemens, of Dresden, the method adopted for the burning 
of gas being that which is designated the “ regenerative 
system.” By this plan the products of combustion, instead 
of vitiating the atmosphere, are returned by a downward 
current to the interior of the burner, and there utilised to 
heat fresh gas and air prior to use. Perfect combustion, 
or something closely approaching to it, is thereby obtained, 
and the flame is singularly beautiful. The economy also, 
as tested by Mr. Keates, is shown to be very considerable, 
tive candles and upwards being obtained per cubic foot of 
gas per hour. The metropolis is not alone in benetiting 
by the outburst of brilliancy which the gas companies 
are thus exhibiting, provincial towns having also been 
favoured by their authorities in several instances with 
examples of the latest methods of gas illumination. 


Another matter is that which relates to the manufacture of | 


the illuminant. Two projects of a chemical nature are now 
prominent on this subject, and both are on trial at the 
South Metropolitan Gas Works. One of these is known 
as the ammoniated superphosphate or dry ammonia pro- 
cess, invented and patented by Lieut.-Col. Bolton and 
Professor Wanklyn. By this method ammonia is extracted 
from crude coal gas and retained in a solid form.. The 
other process is founded on the patents of Mr. C. F. Claus, 
and proposes the complete purification of gas in closed 
vessels by means of liquid re-agents. The Bolton and 


Wanklyn process is to be used in conjunction with this | 


method, so as to provide against any possible escape of 
ammorfia. Another plan consists in the purification of gas 
by compression, said to have given very satisfactory results 
at the works of the New York Gas Company. 

The outlook of the metropolitan water question at the 
present time is very singular. A year ago the inhabitants 
of London were in the expectation that the Government 
would bring forward a bill to create a Water Trust, the 
authority thus created to have power to improve the water 
supply in such way as might seem best, whether by buying 
up the existing companies or otherwise. The expectation 
thus excited was nevertheless doomed to disappointment, 
the general collapse of domestic legislation being fatal to 
the entire scheme, the promised bill never so much as 
making its appearance. But the most Par engre part of 
the affair is the circumstance that no notice has been given 
by the Government of any intention to introduce a Bill to 
deal with the metropolitan water question in the coming 
session. That the usual parliamentary notice is a necessary 
preliminary cannot be doubted, especially as the Govern- 
ment gave such notice in November, 1880. The explana- 
tion which offers itself with regard to this apparent 
abandonment of an enterprise once deemed so urgent and 
important, and to which the present Government was so 
especially pledged, is that the water question cannot be 
approached until some reform has been effected in the local 
government of the metropolis. Even with regard to the 
projected Water Trust, there was much which seemed to 
indicate that a Trust would be called into existence with 
very limited powers in the first instance, and would merely 
serve as an agency to investigate the subject until Parlia- 
ment saw fit to hand over the water supply to that body, 
or, perhaps, to some other. The Trust, in fact, might 
prove to be little more than a Royal Commission, relieving 
the Home Secretary of a very troublesome task, and pre- 
paring the way for a new order of things. As the case 


now presents itself, the Home Secretary seems to have 


dropped the water question, substituting for it a promise 
to undertake a reform in the local government of London. 
When that is likely to take place nobody knows, though 
the Government must clearly attempt something in that 
direction if the water question is to stand over. But the 
attempt is a different matter from the accomplishment, 
and the water companies may draw a tolerably long breath, 
unless the arguments just now put forth by the 7'imes 
and Sir Edmund Beckett so awaken the public as 
to produce an irresistable demand for er purchase, 
One effect of the Jate agitation has been to make the com- 
panies extremely alert in the prosecution of their rights, 
though itcannot yet beshown that they are charging so gene- 
rally to the full extent of their powers as we often find 
asserted. Considerable dismay seems tobe felt at the growing 
prosperity of the companies, an event clearly foretold by 
the unlucky Mr. Edmund J. Smith, whose negotiations 
are already being looked back upon with fond regret by 
some who were highly incensed at them when they first 
appeared. If the companies would amalgamate, so as to 
economise their expenses, and turn their works to the best 
account, the public would be better pleased ; but there is 
no prospect of any such consolidation. If the eight com- 
panies were to become two, the administrative advantages 
would be great. Concerning the quality of the water, 
very favourable reports have been made during the year 
by various scientific chemists, although Dr. Frankland 
continues to be dissatisfied. In the provinces the Vyrnwy 
water scheme is making progress, the first stone of the 
great embankment which is to hold back the waters of 
the river and form a reservoir having been laid in July. 
The Manchester Corporation have been made conscious of 
the financial character of their Thirlmere scheme, by a 
heavy claim for compensation in respect to land required, 
in the possession of the Countess Ossalinsky. The Water 
Bills coming before Parliament in the ensuing session 
present nothing extraordinary. There is a scheme to 
establish a London and South-Western Spring Water 
Company, which is to take its supply from the neighbour- 
hood of Epsom and Carshalton, the area to be supplied 
consisting of various localities lying outside the Parlia- 
mentary boundary of the Svuuthwark and Vauxhall Water 
Company. 

The utilisation of sewage is a problem which does not 
appear to be making any very striking progress, though 
there is reason to believe that good results are being 
obtained in detail. Somehow it comes to pass that we 
hear fewer complaints than formerly as to the state of the 
rivers, except it be—strange to say—with regard to that 
particular stream which ought to be an example to all the 
rest, namely, the Thames near London, Despite the 
satisfactory result of the inquiry which took place on the 
complaint of the Conservators some two years ago, when 
it was alleged that banks of sewage mud were blocking up 
the navigation, we now hear renewed complaints with 
regard to the pollution of the stream. If there is no 
sewage in the mud, it is declared that there is more than 
enough in the water, and that the odour is unbearable in 
the neighbourhood of Greenwich and Woolwich. To 
settle the question there must apparently be another 
inquiry, and the Metropolitan Board have already made 


preparations for the conflict by retaining the services of 
| engineering witnesses. Whether an inquiry is actually to 
| take place is understood to be a matter which rests with 
| the Home Secretary, who possibly may decide that the 
| Board are about to carry out works calculated to remedy 
the existing inconvenience. What the Board are going 
| to do is nothing very sweeping, though it will cost a con- 
siderable sum of money. They are going to enlarge the 
| sewage reservoirs at Crossness and Barking, so as to hold 
| back the sewage until the most favourable moment for its 
| discharge. It is not unlikely that with the enormous 
| increase in the volume of the London sewage there has 
been a difficulty in providing that none should be dis- 
charged from the outfalls at unsuitable periods of the tide. 
When the proposed works are carried out this will be 
| obviated, and it may be considered proper to await the 
|result rather than entertain the idea of going to the 
| huge expense of extending the outfallsfsome miles farther 
seaward. Above London, in the district of the Lower 
Thames Valley Main Sewerage Board, there has been a 
long conflict as to what shall be done with the sewage so 
as to keep it out of the river. It is to be feared that a 
great many houses are solely dependent on cesspools, and 
will continue in that position until works are constructed 
which shall in some way comply with the orders of the 
Thames Conservators and meet the requirements of the 
Local Government Board. The latter body, hitherto, has 
failed to agree to any scheme propounded by the Thames 
Valley Board, and the entire history is one which reflects 
little credit on either the local or the central administra- 
tion. Concerning the prospects of sanitary reform in this 
country, there is an encouraging feature in the increasing 
interest taken in subjects bearing on the public health. 
The recent Health Congress and Sanitary Exhibition at 
Brighton may be cited as an example of this, especially as 
it was an eminently successful and popular attempt. 
Preceding it there was something of the kind at East- 
bourne. The International Medical Congress was a pro- 
fessional and exclusive assembly, but the subjects discussed 
included much that was of general interest in relation to 
zymotic disease, The establishment of voluntary associa- 
tions for the inspection of dwellings also shows the extent 
to which the public are beginning to appreciate the laws 
of health. e also observe with regard to the dis of 
what may be termed the dry refuse of towns, a quickened 
sense on the part of the authorities as to the requirements 
of health and comfort. Crematory processes are evidently 
destined to effect a reform of the dust-yard. 


It would not be quite true to say that during the last 
twelve months no mechanical novelties} have been pro- 
duced. But it is certain that nothing of much import- 
ance outside the domain of electrical science has been 
effected. We are more concerned just now with the 
future than with the past, but we may stop to ask our 
readers to consider for a moment what has become of all 


the inventions patented during the year. We publish 
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particulars of, on the average, about one hundred patents 
every week, Each of the inventions described is believed 
by its inventor to be quite new, and it would be trouble- 
some perhaps, if not impossible, to prove that it is not. 
Our readers have excellent opportunities of knowing 
whether the inventions thus patented ever come to 
anything. How many, for example, are adopted in our 
cotton mills, on our railways, in our ships! We shall be 
outside the mark if we say that of the 5000 patents 
annually taken out in Epvgland 100 are used. A truth 
like this should be taken to heart by those who believe in 
inventions and patents as sources of wealth. It seems, 
too, a little remarkable that inventors, men with plenty of 
ability, seem to miss their opportunities, and invent what 
is not really wanted, while they will not give a thought to 
demands apparently pressing enough which are to be 
found on every side. For example, the pressing want of 
the day—a want which will assuredly last all through 
1882— is for labour-saving appliances. Much has been done 
in this direction, but much remains to be done. To indi- 
cate plainly what is wanted would be in a sense to invent 
the means of supplying the want. But we may illustrate 
our meaning by one or two examples which are possibly 
not new, yet none the less appropriate. There is not 
yerhaps simpler manual mechanical work than nailing the 
ee of a packing case together. In the United States 
it has been found worth while to use a machine to super- 
sede hand labour; and box-nailing machines are well 
known at the other side of the Atlantic. Again, those who 
have seen a lid soldered on a tin box know that the operation 
is one apparently requiring some skill, tact, and manual sym- 
pathy, if we may use the word, with the fluid metal. But in 
the United States lids are soldered on milk-cans, &c., by the 
million Zz machinery. These two examples show that in 
apparently the smallest trifles it is found worth while to 
use machinery instead of hand work when the latter is 
dear and scarce. Toapply what we have said nearer home, 
we would point out that not in one engineering shop out of 
ten is the power of the steam engine driving the 
shafting made the most of. There are very few machine 
tools which will do more than one thing well. 
If anything else has to be done, it must be performed by 
another tool. The work has to be taken off one, carried to 
another and re-set, with the chance that errors will be 
introduced which must be subsequently corrected with the 
chisel and file. Let us take the case of the cylinder 
for a horizontal engine, 18in. or 20in. diameter. Follow- 
ing the usual practice, the casting, after being “ fettled ” 
in the yard, is mounted on a lathe and bored out; then 
the flanges at each end are faced ; the cylinder is then 
taken to the planing machine, and the port faces, valve 
chest edges, and so on, got up. Next it is taken to the 
drilling machine, and the holes for the studs to secure the 
lids are drilled. Subsequently these are tapped with 
considerable expenditure of time by hand. Here, then, 
we have three distinct machines used in doing very simple 
work. Now, it seems to be not difficult to devise a 
machine for getting up cylinders in which they could be 
bored, planed, and drilled by successive operations, without 
ever disturbing the cylinder from the moment it was fixed 
in the machine until it was complete ; and we shall go 
further, and say that all three operations might be per- 
formed at the same time, and that the work could be done 
by one man instead of by three. It is not easy to go into 
any shop, however well managed, in which it cannot be 
seen that what may be called the demurrage on tools is 
heavy. In other words, they are doing nothing, or next 
to nothing, for a portion of the day. A  badly-made 
tool-holder may cost its owner a good many pounds in the 
year without his knowledge. We can do no more than 
indicate the direction in which improvement is urgently 
needed. We feel certain that there is ample stock of 
inventive talent in the country ready to supply the want. 
It has always been the case in the mechanical arts that 
demand and supply act and react on each other. <A 
notable example of this is supplied by the present position 
of the cold air or refrigerating machine trade. Such 
machines are by no means new; but the invention of a 
pry cold air machine is of comparatively recent date. 
f it had not been that a determined effort was made to 
import fresh meat into this country, it is probable that 
little or nothing would have been heard of the cold air 
process ; but the demand for a machine capable of keeping 
a large room for a month or six weeks at a temperature 
below freezing point stimulated invention. The demand 
was met ; and the circumstance that cold air machines are 
marketable commodities like steam engines, has in’ turn 
enormously stimulated the importation of meat. We do 
now what ten years—if not five years—ago would have 
been deemed impossible—import fresh meat in excellent 
condition from Australia. It would be rash to assume 
that a limit has been reached, and that no better cold air 
machines can be made than those now sold. It may not 
be out of place if, for the sake of the inventor who knows 
very little about the cold air machine, we say a few words 
about the principles involved in their construction, and 
this seems to be the more necessary because much con- 
fusion appears to exist in the minds of some persons 
concerning these principles. When air is compressed, it is 
raised in temperature, and the elevation of its temperature 
is, other things being equal, the measure of the work done 
on it. If, while heated and compressed, it is cooled down 
by passing it through tubes round which cold water 
circulates it will lose heat, nearly the precise equivalent of 
the work done upon it. It would be the precise equivalent 
if the air were cooled down to its original temperature, 
but in practice a difference must always exist between the 
temperature of the cooling water and the air, depending, 
if on nothing else, on the thermal resistance of the 
tubes, If now the compressed air be allowed to 
expand and do work in driving a piston, it will be cooled 
down yet further in the precise ratio of the work it does 
on this piston, To begin with, we may suppose that the 
air and the water both have the same temperature, 
namely, 60deg. Fah.; we shall suppose that by compression 
the temperature of the air is raised to 200 deg., it is then 
passed through the cooler, and reduced by water at 60 deg. 


to a temperature of 80deg. This air is then allowed to 
expand, and in doing so it will give back about one-half as 
much power as was expended in compressing it, and will 
fall to a temperature of about 30 deg. below zero, or even 
less. ‘These figures are taken, not from calculation, but 
from actual practice. It will be seen that the greater the 
work done by the air in expanding the colder it will become ; 
but this will depend on the initial pressure, because the 
terminal pressure is fixed at that of the atmosphere. 
Practical difficulties, however, stand in the way of getting 
very high pressures, and it remains to be seen how these 
are to be overcome. Hitherto the greatest trouble met 
with in working refrigerating machines is caused by the 
deposit of snow or ice on the valves and in the pipes, which 
is brought about in this way: The capacity of air for 
aqueous vapour, or, in other words, its power of suspending 
moisture, depends, other things being equal, on its 
temperature. The cooler the air the less aqueous vapour 
can it contain. Air taken from near the surface 
of the sea, as it is by refrigerators fitted in ships, 
is always charged with moisture, and this is deposited 
on cooling, If it could be got rid of in the 
cooling tubes well and good; but although a portion 
may be disposed of thus, enough remains to produce snow, 
when the air is finally cooled down, in and about the expan- 
sion cylinder. At the risk of offending the susceptibilities 
of some makers of excellent cooling apparatus, we venture 
to assert that the snow problem has not yet been fully dis- 
posed of. Three distinct methods are in use for dealing 
with it. According to one, the condition is accepted, and 
means are provided for removing the snow from time to 
time as it accumulates. According to the second, only air 
previously dried is used, and so the deposit of snow is 
wholly prevented. This entails the necessity of using the 
same air over and over again, the meat room being kept 
cool by cold-air pipes, the process being precisely the reverse 
of that by which a hothouse is heated by pipes. In some 
cases the pipes in the meat room may contain water, pre- 
vented from freezing by being mixed with alcohol or 
brine. The water is cooled by cold air. The 
third system consists in expanding the air in two cylinders, 
instead of in one. In the first it is reduced in temperature 
to just above the freezing point, when it throws down the 
larger part of its moisture in the form of water in the 
receiver between the two cylinders, and this water is drawn 
off from time to time. The remaining expansion is then 
effected in a large cylinder, which exhausts into the meat 
room. 

Possibly because of the small attention that has been 
given until recently to this subject, the confusion of ideas 
about it which still exists has not been confined to practical 
engineers, Even such men as Thomson and Rankine have 
made mistakes, if not in facts, in deductions, and one 
recorded as lately as 1860 is worth citing here. Rankine, 
writing in Nichol’s “ Cyclopedia of the Physical Sciences,” 
published in that year, concerning the phenomena of 
freezing, stated that it occurred to Professor, now Sir 
William, Thomson, that according to the great principle of 
Carnot, water at freezing point may be converted into ice 
by a process solely mechanical, and yet without the final 
expenditure of any mechanical work ; yet that as water in 
freezing expands, and therefore must exert mechanical 
effect, this is tantamount to saying that mechanical work 
can be got out of nothing. He then goes on to illustrate 
his meaning as follows :—Suppose that into an indefinite 
lake at 32 deg. we plunge a cylinder full of air at 32 deg. 
“Compress that air suddenly by a piston. Heat will be 
riven out and diffused through the lake. Let the piston, 

eing released from the compressing force, be permitted to 
start back to its original position. It is evident the 
expanding air will withdraw from the water nearest it the 
heat it gave out, and the water will freeze. But at the 
close of the experiment all things are as they were at first. 
The force expended in compressing the air has been 
returned by the equivalent force of resillience, while the 
mechanical effects due to its expansion are superadded. In 
other words, we have obtained these into the bargain. 
Mr. Thomson, with great sagacity, detected the necessary 
presence of a new and unsuspected element, and at once 
declared that this element must be the truth that the 
freezing point becomes lower as the pressure to which the 
water is subjected is increased.” 

Now, in this passage there are two errors. In the first 
place, the cooling and heating of the air has nothing what- 
ever to do with the suddenness or the slowness of the rate 
of compression or expansion; and secondly, after the 
expansion had taken place, all things were not as they 
were before, for the great body of the lake was no 
longer at 32 deg., because it still contained the heat dif- 
fused through it when the air was compressed. If this 
heat had been returned no ice would have been produced, 
and the lake would still be at 32 deg.; and however true it 
may be that the freezing point becomes lower as pressure 
increases, that fact has no apparent connection with the 

henomena spoken of by Rankine in the paragraph we 
have quoted, 

In mechanics no subject possesses more interest for the 
inhabitants of Great Britain than the marine engine, and 
it is quite evident that we have not even nearly approached 
finality in its design or construction. Two principal points 
claim attention—can it be made better as regards the 
matter of breaking down, or can it be improved in 
economy of working. As regards the first poirt it is 
doubtful if there is room for improvement; it may be 
safely said that when properly used engines never break 
down at sea, but as much cannot be said for crank and 
propeller shafts. Indeed, little or no improvement seems 
to have recently taken place in them, and the record of 
broken shafts is still very heavy. The most original 
attempt that has been made to establish a better order of 
things is that of Mr. Turton, of Liverpool, whose crank 
with built-up jaws we have already illustrated. It con- 
tinues, we understand, to give perfect satisfaction in the 
now numerous ships to which it has been fitted. Concern- 
ing the second question little or nothing can be added to 
what Mr. F.C. Marshall said in his paper read before the 
Institution of Mechanical Ergineers at the Newcastle 


meeting last summer. Progress has been made during 
the last nine years in the following particulars :—The 
power of engines made and being made shows a great 
increase. We may cite, as examples, the Servia, whose 
engines have indicated 10,385-horse power, and the City of 
Rome. Speeds previously unattainable are now possible. 
The Servia is an example of this in ocean-going ships, 
having steamed for fourteen miles from the Cloch to 
Cumbrae at 17°57 knots, or twenty miles an bour, and 
torpedo boats supply an illustration at the other end of 
the scale of dimensions. The consumption of fuel has 
been reduced by 13°38 per cent., and working pressures 
have been increased until many steamers are now being 
built for 120 lb, Mr. Marshall advocates the adoption of 
smaller engines, higher speeds, and locomotive boilers with 
forced draught. It is a curious and noteworthy fact, on 
which we have already dwelt, that the proportions of the 
various parts of marine engines and boilers to each other 
seem to exert no influence whatever on the consumption of 
fuel, so long as certain very wide and ill-defined limits 
are not overstepped. 

The most prominent proposal connected with ship- 
building which has been made is that a line of steamers 
should be started to run from Liverpool to New York in 
one week. This has very nearly been done by one ship 
on one voyage, but to do it regularly is quite another 
thing. It was first proposed by Mr. Holt, of Liverpool, a 
couple of years since, but it has been seriously revived in 
the United States within the last few weeks. 

It was at one time properly regarded as questionable 
whether a single screw of comparatively moderate diameter 
could utilise over 10,000-horse power. Thisquestion has been 
set at rest for ever in the affirmative during 1881. The screw 
propeller still remains one of the most wasteful instruments 
used. Not less than ore-half the whole power exerted by the 
engines seems under the most favourable circumstances to be 
lost by it, and no radical improvement seems to be possible. 
The steamship De Bay, fitted with De Bay’s screw, often 
described in our pages, has met with a series of mishaps, 
carrying away first one and then all the rest of her screw 
blades in the Mediterranean during her last voyage. 
Enough was done, however, to show that the propeller 
drove the ship much further and faster per ton of coal 
than any other propeller. A mistake seems to have been 
made in selecting a material for the blades and in propor- 
tioning their thickness to the work they had to do. A 
singular device has been tried on the Continent, steam 
being admitted to two large cylinders alternately, and 
water expelled from them astern. It is said that better 
results than were expected by any one but the inventor 
have been obtained. ‘ 

In the construction of locomotives there is nothing new 
to record, nor does it seem probable that any radical change 
will be made during the year. Mr. Webb, of the London 
and North-Western Railway, has made a compound loco- 
motive. In order to get rid of coupling rods, two inside 
cylinders drive one pair of wheels, and two outside cylin- 
ders, placed about midway of the length of the frame, 
drive another or trailing pair of wheels, all being of the 
same diameter. Very little is known as yet outside of the 
Crewe shops respecting this engine. It is said, however, 
that it has attained a speed of sixty miles an hour. Joy’s 
valve gear continues to earn golden opinions for itself, and 
as much may be said of the somewhat similar device 
invented by Mr. F. C. Marshall, which has already been 
fitted to over thirty steamers, and is giving the utmost 
satisfaction. Improvements in locomotives can have but 
one legitimate object, the reduction in cost ; that is to say, 
in the consumption of fuel and the frequency of repairs. 
It is a great matter to keep the engines out of the shops 
on any line of railway. There does not seem to be any 
room for improvement as regards steadiness of motion. 
In America the Fontaine locomotive has attracted a 
good deal of attention. We need hardly tell our 
readers that the reasoning of its inventor is based 
on a complete fallacy. We are sorry to see that a 
limited section of the American scientific press has 
endorsed Mr. Fontaine’s opinions, no doubt without due 
consideration. 

Concerning continuous brakes, we cannot do better than 
refer our readers to a table which will be found on 
page 2. It gives all the available statistics concerning 
brakes ; but it must be understood that being compiled 
almost wholly from Board of Trade returns, it is in a great 
measure deceptive. Jt is well known that the returns 
made by the railway companies do not agree in principle, 
for one company will report an occurrence as a serious 
failure which another company would entirely disregard. 
This has been particularly the case with the Midland 
Company in dealing with the Westinghouse brake. It is 
further to be noticed that all automatic brakes must show 
a larger percentage of failures causing delay of trains than 
non-automatic brakes, for it is the essential feature of the 
automatic system that when it fails it stops the train, 
while a simple vacuum or a non-automatic brake may fail 
repeatedly and entail no delay. In this way is explained 
the fact that the percentage of failures, which delayed 
trains of the Westinghouse brake, appears comparatively 
high. The figures bear testimony to what may be termed 
the vigilance of the brake. Again, it is known by experi- 
ence that nearly all these failures are due to neglect or 
carelessness on the part of those in charge ; and as porters 
and others learn that the brake is certain to complain in a 
very unmistakeable way if it is not properly treated, we 
shall hear less and less of failures which are really so only 
in name. 

It can still be said that engineers are only beginning to 
understand the principles of action of the steam engine, or, 
rather, of steam in the engine. The desire for high- 
pressures and great measures of expansion took its origin 
in the mistaken lesson taught in all text-books that steam 
behaved like a permanent gas; whereasin truth it is an 
extremely unstable fluid, little removed from the border 
land where fluid ends and liquid begins. To this moment 
not only is the curve of expansion regarded asa hyperbola, 
but it is explained that it can be no other curve. As far 
back, however, as the year 1846, Mr. Cowper calculated a 
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true steam curve, and a good indicator card laid on this 
eurve will always be found to coincide with it with 
wonderful accuracy. The difference from a hyperbola 
is well marked. Mr. Cowper maintained that steam 
to be worked economically must be kept hot, and 
that in a way which ordinary jackets cannot effect. 
The wonderful results obtained with the Ditton 
engines, and recently recorded in our pages, show the 
accuracy of his view and the soundness of his practice, and 
afford practical proof of the truth of the statement that 
high pressures are not necessarily conducive to economy, 
or capable of securing it. Mr. Perkins, with a courage 
worthy of a better cause, will during the year start an 
engine working at 1000 1b. pressure expanding some three 
hundred time*. Mr. Collinson Hall exhibited an engine at 
the Salisbury Show more than twenty years ago, which 
worked with steam of this pressure. That any exceptivnal 
economy will be obtained we do not for a moment believe. 
The true secret of economy consists in expanding steam of 
moderate pressure not more than, at most, about eight to 
ten times, keeping it very hot all the time, and in running 
the engine at a high speed and with considerable com- 
pression. This principle is being carried out with great 
success by Mr. Arthur Rigg, concerning whose engines we 
shall have more to say. A demand for high-speed engines 
of moderate power to drive dynamo machines direct, as is 
now being done by Edison, is certain to arrive in the 
immediate future, and there will be plenty of scope for 
the preparation of new designs for this class of machinery. 

Want of sufficient space prevents us from even allud- 
ing to many topics of much interest connected with 
mechanical engineering. We the less regret that we 
cannot deal with them here, that our pages contain from 
week to week a record of most that is worth writing about 
or illustrating in the mechanical world. One important 
scheme we cannot pass over in silence, namely, the heating 
of houses and whole towns from one or more centres by 
steam, as carried out by Mr. Holley in the United States. 
In Detroit the system is being tested on a large scale, but 
it is being applied in no fewer than thirty towns. In 
Detroit many buildings, two banks, a publishing-oftice, 
and a boot and shoe factory, the whole belonging to 
nineteen owners, and having an aggregate capacity of 
3,300,000 cubic feet, are heated from one centre. In 
addition power to the amount of 196 indicated horse is 
furnished to eight establishments. The cost last year was 
about the same as that of private heating, but with the 
extension of the system it is anticipated that the expense 
would be reduced. 

We cannot leave this subject without saying a few 
words concerning our Navy. The Infiexible, 11,400 tons, 
has been completed and sent to Malta. Her speed is not 
so great as was anticipated, but she draws about 18in. 
more water than was intended, a result of the substitution 
of 80-ton for 60-ton guns, and certain changes in her 
fittings, &c. Full reports of her performance at sea have 
not yet been made, but on the whole it is satisfactory. 
In the present year that strange craft the Polyphemus will 
be completed, as well as the Ajax and Agamemnon—small 
Inflexibles of 8490 tons each, and probably carrying four 
38-ton breech-loading guns of a new type, which will it is 
hoped be nearly if not quite as powerful as the 80-ton gun. 
Besides, there are eight other ships being built—the 
Imperieuse, the Warspite, the Collingwood, the Rodney, 
a new ship not named, of 9000 tons displacement, and 
to carry two 43-ton breech-loaders, and a new gun, the 
most powerful to be had, probably a 60-ton breech-loader, 
the Colossus, Majestic, and the Conqueror. Besides, there 
are to be built four despatch vessels of the Iris type, four 
corvettes, and over a dozen smaller vessels. 

The year’s work in the development of the applications 
of electricity has been so great that any résumé will neces- 
sarily give but a faint idea of what has been done. There 
is, however, a growing custom periodically to make, so to 
speak, a balance-sheet of the position, and the custom has 
much to recommend it. Comparisons can readily be made. 
The future historian will have less difficulty in fixing 
pretty exactly the date when this or that application was 
introduced, not merely as a laboratory experiment, but for 
the general use of civilised man. The past year will be 
noted for the wonderful progress made in electric lighting, 
and as that application of electricity is the most prominent 
in men’s minds at the present moment, we shall deal 
with it first. The various articles which have ap- 
peared in our columns relating to the exhibits at 
the Paris Electrical Exhibition will have shown 
that in the immediate future electric engineers will 
have a status, and if we may venture to predict, the time 
is not so very far distant when they will claim an equality 
with other engineers. Comparisons are odious, neverthe- 
less we will indulge a little. Gas is said to have been dis- 
covered in 1690 by Dr. Clayton. Ninety and nine years 
after, the first published account of the gasholder was made 
in England—that is, in 1789. Three years after, viz., in 
1792, Mr. W. Murdock lighted his house and premises at 
Redruth, and a few years after, in 1797, lighted some 
manufacturing works by similar means, and in 1802 gave 
a public display of gas lighting at Soho. From that time 
gas gradually obtained more extended use till in 1807 
it was used to light up Pall Mall. In 1810 the 
first company was formed with a capital of £200,000 
to supply a part of the metropolis with gas. We 
need not pursue the history further, but will merely 
say that many years elapsed before lighting by gas 
became at all general. It is well known that some two or 
three years ago, owing to the ignorant utterances of the 
political press—ignorance, we mean, on scientific and his- 
torical scieutific matters—the public generally were led to 
suppose that the knell of destruction to gas companies had 
sounded, and that gas would at once be superseded. The 


gradual manner in which gas had been introduced was 
unknown or forgotten ; as was also the gradual introduc- 
tion of all our most important applications of science. 
The electric light was not likely to form any exception to 
the rule, although in these days of heavy working pressure 
the time for its general introduction might be somewhat 
shortened, 


Tt will be well, perhaps, to see how it is that 


the electric light is practicable. In the latter portion of 
Rankine’s ou on the steam engine—ours is the sixth edi- 
tion published in 1873—the question of the cost of work 
done by electrical methods is discussed, and the very defi- 
nite conclusion stated that it is far cheaper to obtain energy 
by the consumption of carbon, ée., coal, than by the con- 
sumption of zinc. At the time of Professor Rankine’s 
writing magneto and dynamo-electric machines were in a 
very embryo condition. Pacinotti, however, as has been 
explained in our report of the Paris Exhibition, introduced 
certain modifications into these machines, which afterwards, 
in the hands of Gramme, paved the way for the one class 
of machines of the present day. Professor Rankine, 

. 540, states that by the combustion of 1 lb. of zine in a 

aniell battery we obtain 1,095,468 foot-pounds of energy, 
and he states, as we have said above, that this cannot com- 
pete with coal combustion. Now, in a short article in the 
current number of the St. James's Magazine Mr. F. C. 
Webb, C.E., has made a calculation to compare a Brush 
machine with the Daniells cells. He tinds that the 
machine known as the 7 A machine is equivalent to 
351,960 Daniell’s cells. This is perhaps a startling result 
to those who have never thought about the subject; but 
the figures, though not rigidly exact, are sufficiently so for 
the purpose of comparison. The machine is intended for 
16-are lights, and requires about 14-horse power to run it. 
The Brush, Gramme, &c., machines are modifications of 
Pacinotti’s designs, and hence we may say that Pacinotti’s 
work formed the germ which in its development made the 
electric light practicable. Upon an equal footing with 
Pacinotti, we ought, perhaps, to place Dr. Siemens, who, 
contemporaneously with Mr. Varley and Prof. Wheatstone, 
introduced improvements which, although previously used 
by Hjorth, of Copenhagen, only in the hands of Siemens 
became of practical value. The Siemens machines are 
known as among the best in the market. Mr. Cromp- 
ton taking in hand the somewhat crude machine of 
M. Biirgin has simplified, modified, and raised its efticiency 
till it has become one of the most extensively used. His 
ring armature is simpler than any other of a similar class. 
The machines of Biirgin, Gramme, Siemens, are those 
generally used in England. During the year of grace 
1882 we shall undoubtedly see other improvements made, 
but we have no great faith that any new law will be dis- 
covered to increase etliciency, but that progress will be 
made by simplification of design, the use of thicker wire, 
ribbon, or plates for the armature and field magnets, the 
use of cast in lieu of wrought iron,symmetry of parts, &e. 
The theory of the dynamo machine is being carefully 
studied by a number of able men, some of whom are eager 
to obtain but not to impart knowledge, and hence it fre- 
quently happens that investigations of great practical 
value are unknown to the world at large, and remain so 
till the wheel of fortune has carried us past the period 
when such investigations are useful. Progress is too 
rapid to hoard up these treasures, and we trust that some 
of the results will ere long be published. 

Electric light apparatus consists of three parts —the 
generator of electricity, the motor to drive the generator, 
and the lamp. The electric lamp, then, next claims our 
attention. The improvements in the machines made the 
electric light practicable ; the improvements in lamps made 
it probable. Whatever real progress has been made, has 
been made since 1876, when Werdermann or Jablochkoff 
—history is not certain which—invented what may be 
called thecarbon candle. Last year we had little to say for the 
Jablochkoff light, and although it has quite recently been 
described as somewhat obsolete, it is a fact that during the 
past year a very large business has been done by the 
company owning the patents. The lamp is simple, which 
is in its favour. In England during 1881, Mr. Whiteley, 
of Westbourne-grove, has adopted this light; Messrs. 
Shoolbred have increased the number of lamps in use; 
Messrs. Smith and Saunders, of the Bon Marché, Brixton, 
have adopted it, and Messrs. Samuel Brothers, after having 
given it up once, have returned again to their first love. 
Contracts have been taken to light the harbour at Havre 
for ten years, and for a similar period the railway dock 
and basin at Antwerp. We understand that negotiations 
are being carried on with the Metropolitan Board of Works 
with a view to extend the use of this lamp, the Board in 
April last having arranged for a continuation of the 
lighting of the Thames Embankment and Waterloo 
Bridge for three years. Just lately some 39 installations 
have been made in France—15 in Paris and 24 in 
the provinces. To these must be added 11 installations in 
other places on the Continent. The company, with a certain 
amount of justice, take credit that their customers con- 
tinue not only to use, but to extend their lights. The 
oldest of the English companies is the British Electric 
Light Company, which of necessity occupies a prominent 
position, owning as it does the Gramme patents for the 
United Kingdom. Rumours have from time to time been 
heard as to the validity of these patents, but it is difficult 
to trace the rise of such rumours, and as none of those in- 
terested in the patents seem desirous of impugning them, 
we may view the inuendos as the emanationsof envy. The 
company is not prejudiced towards any system of lighting, 
but is ready to carry out the one thought to be best and 
most economical. A lamp largely used by this company 
is that of Mr. Brockie, which regulates itself periodically. 
These lamps are in use at Cannon-street; but various 
modifications have been introduced, which will be seen in 
the lamps at the Crystal Palace, where no less than thirty 
lamps will be shown. A step in the right direction is in 
the formation of central stations, one such being formed 
by this company in their premises in Heddon-street, 
Regent-street, from which the current is supplied to 
neighbouring clubs, &c. Thus the Scottish Club, in Dover- 
street, Piccadilly, is connected with the central station at 
Heddon-street at 3 p.m., and disconnected at 2am. The 
company has an incandescent lamp, which is spoken of 
favourably. The three most prominent electric light 
companies, however, are the Brush Company, Messrs. 
Crompton and Co., and Messrs, Siemens Brothers and Co, It 
is well known that Messrs. Siemens have ever been active in 
intreducing improvements, and it is hardly invidious to other 


engineers if the names of Mr. R. E. Crompton and Mr. A. Sie- 
mens be specified as the names of men who have carefully 
studied the art of electric lighting in its every phase. Mr, 
Crompton takes the initiative in introducing the light into 
mines at Pleasley and at Risca, whilst Messrs. Siemens 
have introduced the light into our theatres and steamships, 
After Mr. Crompton’s experiment at Pleasley Colliery, 
Messrs. Graham, of Glasgow, carried out the work of 
lighting the Earnock Colliery of Mr. Watson. The greatest 
experiment during the year has been the lighting of a part 
of the City of London, Messrs, Siemens undertaking 
London Bridge, King William-street, Royal Exchange, 
Poultry, &c. They have also in hand the work of lighting 
the Winter Academy, whilst Mr. Crompton is busy with 
work at the Mansion House. We have seen the designs of 
some of the gear to be used in the last-mentioned 
work, and believe it will be pronounced to be ver 
elegant. This work will also have some _novel- 
ties, being perhaps the largest in which a combination 
of are and incandescent lights are used. The mere cata- 
loguing of the work done during the year, or the work 
these firms respectively have in hand, would be of little 
interest ; but we may mention a few installations which 
are perhaps worthy of record. Messrs. Siemens have 
lighted Devonshire Park at Eastbourne, a place well known 
to all visitors to this fashionable watering place, the Vic- 
toria station at Manchester, the Rio Tinto Mines in Spain, 
the Liverpool Corporation Waterworks at Llanfyllin, the 
Severn Tunnel, Portskewet, Blaenavon Ironworks, the 
steamships City of Rome, Alaska, Chimborazo, &c., show- 
ing the cosmopolitan nature of the work. 

fessrs. Crompton and Co., using generally the Biirgin 
machine, and for large open spaces the Crompton arc light, 
have been exceedingly busy throughout the year. The 
most important experiment was perhaps that of lighting 
the Pleasley Colliery, under the auspices of the Mines 
Accident Commission. The light used was the Swan 
lamp, and the lighting was so successful that Mr. Watson, 
the proprietor of the Earnock Colliery, near Glasgow, 
commissioned Messrs. Graham to light that colliery by 
electricity. This was carried out wae the collaboration 
of Mr. A. Jamieson, Principal of the School of Science, 
Glasgow, with Messrs. Gieabens. Subsequently Messrs. 
Crompton lighted the Risca Colliery, which is generally 
supposed to be one of the most dangerous mines. The 
light till the time of writing has been wonderfully success- 
ful. Besides this onerous work, the firm has lighted up 
such towns as Dewsbury, Norwich, &c.; the harbours, 
docks, or piers at Greenock, Belfast, &c.; the stations at 
King’s Cross, Bricklayers’ Arms, North British goods at 
Glasgow, the dye works of Messrs. Ripley and Sons, and 
some forty or fifty other installations. One feature which, 
as it has been noticed with regard to the Jablochkoff light, 
might be mentioned again, to show conclusively that those 
who have once adopted the electric light continue its use 
and extend its use, is that in many cases Messrs, Cromp- 
ton have supplied apparatus for a second order to the 
same people. The work in hand includes, besides many 
other installations, the lighting of the yt mg Hall and 
Saloon at the Mansion House, the harbour works at 
Fraserburgh, the works of Messrs. Brown, of Edinburgh, 
of Messrs. Phillips Brothers, London, Messrs. Tate, Silver- 
town, &c. 

The Brush Company and the various agents, licencees, 
and branch companies, have had a remarkable year. We 
have before us full and complete information relating to 
their work; but to analyse it into too brief a com 
would give a very inadequate idea of their work. The 
annual report of the company, a proof of which the general 
manager, James Humphreys, Esq., has kindly sent us, will 
receive special attention at a future date ; meanwhile we 
give a rough total of the number of Brush lights in use, 
including America, &c. This number has reached the 
enormous total of over 8700 lights. Here, again, we find 
second, third, fourth, and fifth orders from the same 
people. At Paris we carefully watched this light, and 
found the experiment there to be carried out in an excep- 
tionally good way. Besides the Brush arc lights and the 
Brush machine, this company is manufacturing the Lane- 
Fox incandescent lamps on a very large scale. It is abso- 
lutely impossible to indicate the scope of the past year’s 
work of this company in a short paragraph, but un- 
doubtedly it has carried on the largest business of any of 
the light companies. 

During the year the Electric Light and Power Genera- 
tor Company have carried out the work of lighting the 
third district in the City, viz., from the Mansion House to 
Blackfriars Bridge, vid Queen Victoria-street, Southwark- 
street, and Queen-street. The Weston lamp and machine 
are used. This lamp is a very ee lamp, with the one 
drawback, shortness of carbon. During the short summer 
evenings it answered very well, but is now being replaced 
by another lamp calculated to burn a longer time. There 
are altogether thirty-two lamps in four circuits of eight 
each, worked from Bankside. This company is also the 
owner of the Maxim lamp for this country, some of which 
are used in the Post-office at Edinburgh ; others with 
machines are to be supplied to H.M.S. Agamemnon 
and Polyphemus. The lighting of several of the metro- 
politan stations is carried out by this company. 

These signs of progress might be supposed to afford a 
sufficiently satisfactory series of facts for those interested 
in the particular subject, but the year 1881 will long be 
memorable, and will probably be regarded as the year in 
which electric lighting by incandescence came into exist- 
ance as a commercial reality. In 1880 the lectures of Mr. 
Swan had prepared the public mind for the reception of 
authentic information that incandescent lights were a fact, 
and not merely an experimental demonstration. Expect- 
ancy was for once to ratified. The Paris Exhibition 
did for the incandescent lamp what the energy of Brush, 
Crompton, and Siemens had already done for the arc lamp, 
viz., proved its practical utility. ‘Thousands of incandes- 
cent lamps were to be seen at Paris, and only the question 
of economy in — use remains to be determined. 
The lights from these lamps is admired by a!!. In the spring 
of the year a company was formed to establish the manufac: 
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ture of the Swan lamp on a large scale, and after a short time 
necessary for the fitting up and organising for the manu- 
facture work was commenced, and a considerable business 
has been the result. The lamp has, we understand, been 
modified in form and much improved. Not long ago we 
gave as our conclusions that a the incandescent lamp 
was made to last a thousand hours, and produced for about 
2s., the question of incandescent lighting would be com- 
pletely solved. Mr. A, Jamieson very recently, in a letter 
to us, stated that the average life of the Swan lamp at 
the Earnock Colliery was over 700 hours. This we take 
as data more important than from the inventor, inasmuch 
as it is the result of practical experience, and it proves to 
us that our estimate of 1000 hours is by no means a 
high one. The Electric Light and Power Company will, 
we believe, guarantee a lasting power of 600 hours for their 
Maxim lamps, and Mr. Edison’s experiments give even 
better results, The mention of Mr. Edison’s name leads 
naturally to his work. It has almost all been preparatory, 
and although we are sometimes inclined to look with sus- 
picion upon promises, we must confess that in this case the 

romises so often made, not perhaps by Mr. Edison, but 
3 irresponsible reporters, as to what he would do, are in 
a fair way for performance. He seems to have carefully 
studied every single detail in electric light requirements, 
and to have designed each part of his apparatus with the 
view of the position it had to take and the work it had to do 
in a complete whole. His dynamo-machine is a marvel of 
simplicity, his ref is very good, but the real value of 
his meter, his fusible plug, his system of mains and con- 
nections, can only be known by experience. We this 
week commence a_ series of illustrations to show 
what he is doing in New York, and on a smaller 
scale under the superintendence of Mr. Johnson—Mr. 
Edison’s representative in London—and Mr. Hammer— 
engineer—at Holborn, At every step we are struck with 
the thoroughness of the work and the mastery shown over 
details, As we say, the work is in progress, great efforts 
have been made to have the lights in action, but the days 
are only twenty-four hours in length, and man is not con- 
stituted to work continuously. We need hardly say that 
we are anxious to see the result of Edison’s work. It is 
an application of electric lighting on a much grander 
scale than has ever been seen before. In New York, we 
believe, the lamps to be supplied with current number 
about 15,000, whilst 2000-horse power is to be trans- 
mitted to work hoists, lifts, and other machinery. 
The lighting, too, is both in streets and houses to be by 
incandescent lamps. Indeed, many thoughtful electricians 
do not hesitate to say that the incandescent lamp is that 
upon which their hopes are built, and that the arc lamp 
will be but comparatively little used even in open spaces. 
Nous verrons. One thing is certain, that the introduction 
of the electric light will not diminish the demand for 
elegance of design in chandeliers, Messrs. Siemens, at 
Paris, showed how elegant a design could be made for arc 
lamps. Mr. Crompton has not failed to cater to esthetic 
taste in his Mansion House work, and we expect that 
visitors to the Crystal Palace will be surprised to see the 
splendid central lustre that has been designed for the 
Edison lamps. The trades and industries thus connected 
with gas lighting have nothing to fear by the introduction 
of its rival. he lamps of Lane-Fox, FitzGerald, the 
British Electric Light Company, are all good, and the 
owners have been busily for the manufacture 
on a large scale. They will all be competing during 1882. 

We commenced our work on the résumé of the year’s 
proceedings with a stern determination to say as little as 
possible. We find that what we have written thus far is 
very meagre, and that to give a good account of what has 
been done, we should require the whole journal to be placed 
atour disposal. As this is impossible we can only promise to 
keep our readers thoroughly acquainted with the work in 
connection with electric lighting in the future, and to turn 
our attention now to other phases of electrical develop- 
ment. 

The great excitement of the year has been over 
secondary or storage batteries. The manner in which 
one of these batteries was brought before the notice of 
the public is well known—exultant letters to the Zimes, 
letters and articles in various directions. Secondary 
batteries even in a commercial sense were pushed at the 
British Association meeting, with the result that the world 
was led to sup that finality of research in this direction 
wasreached. The reaction has set in. The much-bepraised 
battery is looked upon with suspicion, and not all the 
king’s horses nor all the king’s men will ever set the battery 
on its pedestal again. Nevertheless, it is a good battery ; 
it was a decided step in advance, and what is more valu- 
able, it has directed the attention of other men to the per- 
fecting of storage batteries. Our information as to what has 
been done in this direction is perhaps as complete as that 
in the hands of anyone, but it isnot public property. This, 
however, we may safely state, that we have been shown 
experiments to compare with Planté’s, Faure’s, and other 
secondary batteries, with the result that, weight for 
weight, Faure’s battery was nowhere. It must be explained, 
however, that the Faure batteries for comparison 
were made by the experimentalists, and very probably 
would not be accepted as representing Faure’s own pro- 
ductions. This may be granted; and even taking 
M. Faure’s and Sir W. Thomson’s figures, it is almost 
certain that M. Faure’s battery, ‘hows very good, is not 
the best. It has certain disadvantages which can easil 
and be obviated, but which the owners nave not tne tw 
the remedies for which are nowin otherhands, The practical 
proof of the storage capacity, and the holding power of a 
secondary battery, even if only equal to that stated of 
Faure’s, will place interior lighting by incandescence 
on a very different footing than it is at present. A 
battery, varying in size according to the house, the 
number of lights required, and the length of time 
they are required to burn, will be placed in each 
house, and charged from a central station. The plant 
required at such a central station will, compared with that 
which is required when no storage system is adopted, is very 
small, It is rumoured that our contemporary, the Hec- 


trician, is fitting up a small central station for the express 

urpose of ascertaining the adaptability of storage batteries 
or eattedes purposes. Another plan, which may prove 
even better than storage batteries, is to place a simple and 
cheap dynamo machine in each house, the power required 
to drive such a machine being transmitted from a central 
station. There seems to be no reason why a simple 
machine, with compound field magnets and compound 
armature, which could wholly or in part be employed to 
generate a current, should not be devised for this purpose. 
For example : Suppose such a machine to be made, say, 
in three parts, each part able to generate a current for four 
lamps of 16-candle power, or eight lamps of 8-candle 
power. The householder might use one-third, or two- 
thirds, or all the machine—the power used, and the time 
during which it was used, being registered by the meter. 
We believe that an able mechanician with a slight know- 
ledge of electricity could devise such a machine; and as 
the loss of power by transmission from one machine to 
another is said to be very small, this loss would appear on 
the balance-sheet of the central station somewhat in the 
same way as loss by leakage does now on the balance- 
sheets of the gas companies. 

Before leaving the subject of electric lighting altogether, 
we may refer to the accidents which have from time to 
time arisen by its use. The recent accident at Hatfield is 
more prominently in our minds—and this, as_ we believe 
almost all others, can be traced to incompetent engineering. 
No electric light engineer with a grain of common sense 
would so arrange his wires that a casual visitor might 
complete the circuit through his body. It is not always 
that the shock kills, but the unpreparedness of the nervous 
system conduces to the catastrophe. Wires should be 
insulated or boxed in, so that casual contact would be 
impossible. 

A short glance at the telegraphic work of the year is 
necessary, although the newer application claims the 
greatest attention. In fact, the telegraphic work of the 
country is for the most part done very quietly, and except 
in cases where severe gales break down the land lines or 
the cables connecting England with the rest of the world, 
little is heard of the work. Yet an enormous capital is 
invested in the cable companies, and in the manufacture of 
cables and material required for cable work. During the 
year, Messrs. Siemens Bros. and Co. have manufactured 
and partly laid two Atlantic cables for an American tele- 
graph company. These are generally known as Jay 
Gould’s cables. The exact length of these cables we do 
not know, but the total must be somewhere about 5000 
miles. 

The Silvertown Company has manufactured for the 
Central and South American Telegraph Company 2500 
nautical miles out of the total contract length of 3100. 
It has also made twenty-five statute miles of india- 
rubber core cable for the same company for the under- 

round connections between huts and stations. For the 

est India Panama Telegraph Company it has made 
250 nautical miles out of the 300 ordered. The whole of 
this cable, 2750 nautical miles, has been manufactured 
since 13th August last. Besides the above, various shorter 
lengths of different types have been manufactured for the 
Great Northern Telegraph Company, the English, Cana- 
dian, and Chilian Governments, &c., bringing the total to 
2830 nautical miles. The various ships of this company 
have been busy in repairing and laying cables. Thus the 
Dacia and International laid the Brazos Santiago—Texas 
—Tampico, and the Tampico Vera Cruz cables for the 
Mexican Telegraph Company. The Dacia also repaired the 
Havanah-Key West cable of the International Ocean Tele- 
graph Company. The company, with the steamship 
Oersted, repaired the Lizard-Bilbao cable of the Direct 
Spanish Company. Besides the cable-work, this company 
manufactured all the instruments for the Central South 
American Company’s ten stations, and supplied the ma- 
terials for 437 miles of land lines. During the year no less 
than 119,000 Leclanche cells were made, of which 90,000 
were of the new agglomerate form. The Silvertown 
company makes a very lows number of telephones, princi- 
pally, we think, those of the Gower-Bell pattern ; and in 
this department alone some £10,000 worth of work has 
been done. The cable-work of this company is under the 
able management of Mr. R. K. Gray, and the instrument 
department under that of Mr. Foster. We shall shortly, 
however, be able to give a detailed account of the work of 
this company, which, if not the first, holds an equal posi- 
tion with any other telegraph manufacturing company in 
the world, 

Messrs. W. T. Henley and Co. have manufactured about 
400 miles of cable, made with their patent Ozokerited core, 
and large quantities of such core have been supplied to the 
Post-office for use for telephonic purposes. Mr. W. H. 
Preece, F.R.S., gives the following results of tests for ten 
miles of this core as supplied to the Telegraph Department : 
—Conductor resistance, 23°723 ohms.; capacity, ‘281 m.f.; 
insulation, 8196 megohms.; temperature during tests, 
75 deg. Fah. Professor Ayrton, writing of the stranded 
wire cable, says that it stood as high electro motive force as 
14,000 volts without breaking down—an insulation quite 
sufficient for electric lighting pur ‘ 

Messrs. Hooper and Co. have made various lengths of 
cable for torpedo works, and they successfully laid a cable 
of about 400 miles, from Cienfuegos to Santiago de Cuba, for 
the Cuba Submarine Telegraph Company, and have 
guaranteed to keep it in working order for twelve years. 

The Telegraph Construction and Maintenance Com- 
pany, which has probably done more cable work than all 
the other manufacturers combined, has this past year 
raanufactured and laid for the Eastern Extension Tele- 
graph Company 550 miles of a cable specially designed to 
resist the attacks of marine insects. We understand that 
the information obtained of these cable pests indirectly 
through the laying of this cable is of a kind to indicate 
that the opinions hitherto held are not altogether correct. 
Besides the above about 540 miles of cable of vari- 
ous types have been made. Also a cable for the 
Eastern Telegraph Company to be laid between 
Trieste and Corfu, bringing the total to nearly 1800 miles, 


This is, however, an incomplete account of the history of 
the company’s work during the year, as other contracts are 
in progress, and no account is taken of the work at the 
Gray’s-inn-road branch. It will be seen from this hasty 
sketch that, roughly, something like 10,000 miles of cable 
have been manufactured during the year, and if we reckon 
the cost per mile at £200, this represents business to the 
extent of two millions. 

Messrs. Clark, Muirhead, and Co. have, during the year, 
duplexed the Direct North Wales Company’s cable 
between Torbay and Rye Beach, and the apparatus is 
being manufactured for the application of the system to 
the new American cables—Jay Gould’s. 

We must omit from our sketch the progress of tele- 
phony, of the transmission of power by electricity, of the 
application to tramways, &c. The immediate future is 
destined to witness its extended application in these direc- 
tions, and we shall be surprised if the current year does 
not show even a more rapid rate of progress than its 
predecessor. 


GARRETT’S SUBMARINE TORPEDO BOAT. 

In 1878 a good deal was heard about a submarine boat 
designed by Mr. Garrett, and with which several experiments 
were made. It was very small, and was propelled by manual 
power. All the trials made with it took place in one of the 
Liverpool docks, and Mr. Garrett remained under water for con- 
siderable periods. 

In the autumn, 1879, he had a second and much larger boat 
constructed by Messrs. Cochran, of Birkenhead. The illustra- 
tions on page 8 show this second experimental boat, and are so 
complete as to need little explanation. 

One of the leading features of the boat was the actual means 
of propulsion under water, which was attained by having a very 
large steam boiler, which carried a pressure of 150]b. per square 
inch, and had great water capacity, which was utilised after the fire 
was closely shut up and combustion stopped. From experi- 
ments which were carefully made, there is no doubt that the 
vessel was capable of being propelled under water a distance of 
about twelve miles, simply by getting a full head of steam with 
the aid of the blower before diving below the surface, after 
which it was necessary to shut up the fire-door and chimney, and 
then go on utilising the latent heat, evaporating the water con- 
tained in the boiler just on the same principle as that adopted in 
Lamim’s fireless locomotive, until its exhaustion would compel a 
return to the surface to blow up the fire again and re-charge the 
boiler with water. Owing to the untimely loss of the vessel off 
the Welsh coast, it is to be regretted that experiments in keeping 
up the furnace heat when the boat was submerged were not 
completed. 

One of the leading features of this vessel was that when sail- 
ing below the surface there was no track whatever to trace her 
course through the water. The boat was managed by three men, 
and it was found that if one man in the conning tower had the 
secret breathing apparatus in use, the air of the boat was kept in 
a fit state for the other men to look after the management of the 
machinery. It will be observed the engine was of the return 
connecting-rod type, and was fitted with a surface condenser. 
The side rudders for submerging the vessel were worked from 
the conning tower, but their action was not fully experimented 
upon. The mechanical details of a perfect submarine boat 
would seem to be capable of a satisfactory solution, but the 
question of navigating such a vessel is still a matter of grave 
uncertainty. 

In the engraving, A is the cylinder, B condenser, C Root’s 


blower, D air and circulating pumps, E feed pumps, F hot-well, © 


G air pipe with automatic valve, H smoke escape valve, I air 
pipe to blower, J boiler, K safety valve, L blow-off valve, M hand 
force-pump, N steering wheel, O side rudders, P side rudder 
adjusting wheel, Q rudder, R Manhole, S bull’s-eye lights, T 
steering chains, U air-tight furnace-door, and V the air-tight 
ashpit-door. 


TENDERS. 


BREWERY BUILDINGS. 

For new 50-quarter brewery buildings at Burton-on-Trent for 
Mr. Peter Walker. Messrs. Scamell and Colyer, architects, 
18, Great George-street, Westminster, S.W. Quantities by 
Messrs. R. L. Curtis and Sons. 

No. 1 (ONLY). 


s 
Davies Bros., Wrexham .._ .. .. .. «- 28,399 0 0 
Dennett and Ingle, Nottingham .. .. .. .. .. 23,337 0 0 
Garlick, J., Birmingham... .. .. .. .. 22,994 0 0 
Brown, J., London 22,494 6 0 
Howell and Son, Bristol . 22,307 0 0 
Lovatt, H., Wolverhampton 22,036 0 0 
Dakin and Smith, Lichfield .. 21,895 0 0 
Hartley, J..Birmingham .. .. .. .. 21,8389 0 0 
Lowe and Sons, Burton—accepted .. .. . 0,409 0 0 


No. 2 CoNTRACT.—GIRDERS AND COLUMNS, 


Patent Shaft Company, Smethwick .. .. . 6,225 0 0 
Laidlaw and Sons, Glasgow .. .. ..°.. «. «. 5,930 0 0 
Horsely Iron Company, Tipton .. .. .. .. .. 5,850 0 0 
Cochrane and Co., Dudley .. .. .. .. .. .. 5,047 0 0 
Thornewill and Warham, Burton... .. .. .. .. 4,771 0 0 
Handyside and Co., Derby .. .. .. 4,709 0 0 
Eastwood and Swingle, Derby—accepted.. .. .. 4,376 0 0 


NAVAL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—John Miller, chief engineer, 
to the Thalia, commissioned; Richard W. Topp, chief engineer, to 
the Thalia, for the Boadicea ; George R. Bissaker, chief engineer, 
to the Asia, additional, for the Active, vice Topp; Henry Cook 
and William J. Andrew, engineers, to the Thalia, for the 
Boadicea; J. A. Couper and William J. C. Brown, engineers, to 
the Thalia, on the paying-off of the Boadicea; Charles H. Biddick, 
assistant engineer, to the Thalia, on the paying-off of the Boa- 
dicea ; William G. Tazewell, assistant engineer, to the Thalia, for the 
Boadicea; and J. E. Johnson, assistant engineer, to the Boadicea. 

INSTITUTION OF MECHANICAL ENGINEERS.—The _thirty-fifth 
annual general meeting of this Institution will be held on Thurs- 
day, 26th January, and Friday, 27th January, at 25, Great 
George-street, Westminster. e chair will be taken by the 
president at half-past seven p.m. on each evening. The annual 
report of the council will be presented to the meeting. The annual 
election of the president, vice-presidents, and members of council, 
and the ordinary election of new bers, iates, an 
graduates, will take place at the meeting. The following papers 
will be read and discussed :—‘‘ On Meters for Registering Small 
Flows of Water,” by Mr. J. J. Tylor, of London; ‘*‘On the Bazin 
System of Dredging,” by Mr. A. A. Langley, of London; ‘“‘On 
Hydraulic Lifts for ig sa he and Goods,” by Mr. Edward 
Bayzand Ellington, of London; ‘‘On improved Appliances for 
Working under Water, or in Irrespirable Gases,” by Mr. W. A. 
Gorman, of London; ‘“‘On Power Hammers with a Movable 
Fulcrum,” by Mr, Daniel Longworth, of London, 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 

In reviewing the history of the iron trade of the West Midlands in 
1881 most interest centres in the manufactured iron branch, and 
here we find that the departments that have manifested most 
vigour are the steel and the hoop and the strip. Throughout the 
twelvemonth the galvanisers have been large customers of the 
sheet makers, and merchants too have bought heavily to export the 
goods in their black state to Russia, India, the Continent, and 
Australia and New Zealand. Hoops and strips have been in much 
demand on United States account,as also for various parts of 
Europe and the Antipodes. The ‘“‘marked” bar houses—who 
stand at the head of the trade—have seldom passed through so 
dull a year, whether reference be made to their bars, sheets, or 
plates. During by far the greater part of the year, prices as well 
of pig as of manufactured iron have been unsatisfactory. 

The promising appearances under which the first quarter of 1881 
began, and which had been carried over from the latter part of 
1880, did not long continue. For the United States, demand fell 
off, and the general stiffness of prices which characterised the 
January quarterly meetings gradually gave place to a gencral 
weakness—a weakness which culminated in a declared drop in 
best pigs and best bars before the April meetings were held. 
Marked bars ruled throughout the quarter at £7 10s. as the open 
market price, with #5 2s. 6d. as the Earl of Dudley’s quotation. 
Common bars varied between £6, £5 15s., and £5 12s. 6d. The 
net average price obtained for bars of all classes during the three 
months—December, January, and February—was £6 12s. 11d. 
Good merchant hoops were during the first quarter £6 15s. to £7, 
though inferior sorts were plentiful at £6 10s. to £6.5s. Boiler-plates 
varied from £8 up to £9. At the opening of the January quarter 
the bulk of the sheets offered were at £7 10s. for singles, £8 10s. 
for doubles, and £10 for lattens. The rates eased, however, until 
when the April quarterly meetings came in singles were to be had 
at £7, doubles at £8, and lattens at £9 5s. to £9 10s. 

In other than the sheet branch the April quarter was no improve- 
ment, but quotations for sheets, hoops, and strips strengthened. 
Marked bars mostly remained at £7, with £7 12s. 6d. as the Earl 
of Dudley’s figure; £7 10s, however, was quoted by the New 
British Iron Company and Messrs. John Bradley and Co., for these 
firms had at the April quarterly meetings taken the exceptional 
course of refusing to act with the others and reduce bars, sheets, 
and plates 10s. per ton. Medium bars were £8 10s., and common 
bars £6 to £5 15s. and £5 12s. 6d. The net average price of bars 
of all descriptions during the three months ending with May was 
£6 9s. 6d., or 3s. 6d. less than in the preceding three months. 

In the July quarter the revival extended to the other branches 
of the finished iron trade. The galvanisers had become especially 
heavy buyers of sheets. Singles had secured a rise of £1 per ton, 
and the other gauges rose in like proportion. Hoops by the end of 
the quarter had obtained a rise of from 15s. to £1 in the best 
instances. Boiler plates advanced 10s. per ton, and the price of 
minimum sorts at the end of the quarter was £8 10s. to £9. Bars 
got up well during the third quarter. Unmarked sorts advanced 
more than branded descriptions; for they were in decidedly 
greater request all the quarter than the best brands. A good 15s. 
per ton increase was established in common bars, which closed in 
September at £6 10s. Marked bars advanced 10s. per ton, the 
initiative having been taken by the Earl of Dudley on September 
27th, which brought his lordship’s bars up to £8 2s. 6d., and those 
of all the other houses, except Messrs. Philip Williams and Son, 
to £7 10s. This firm refused to follow in the wake of other firms, 
and still remained at £7. 

This revival steadily advanced during the fourth quarter of the 
year. Consequently prices went up still further, until at date 
galvanising sheets are up to £8 10s. as the minimum for singles, 
with 30s. additional for doubles, and a still further 30s. for lattens. 
Hoops have risen to £7 5s. and £7 10s. Common bars now stand 
at £6 15s., with the marked bars still at £7 to £8 2s. 6d., and 
sheets and boiler-plates of the same branded houses 30s. to 40s. 
per ton additional. Towards the close of December the best 
stamping sheets firms declared prices up £1, which brought ordi- 
nary qualities up to between £12 and £13. Galvanising sheets are 
at date worth more than they were three weeks ago. To-day— 
Thursday—on Change in Birmingham, £8 15s. per ton was secured 
for a small lot of galvanising singles. 

The pig iron trade has closely sympathised every quarter 
throughout the year with the state of business in the finished 
branch. The markets this week in Wolverhampton and Birmingham 
have been scarcely so strong as they were a week ago, pig iron 
firms being generally less disinclined to book forward at present 
rates. Cinder pigs were quoted £2 7s. 6d., but were to be bought 
occasionally at £2 5s.; part-mine were £2 10s. to £2 17s. 6d.; and 
all-mine were £3 5s. up to £3 10s. easy. Hematite pigs were not 
at all strong at £3 15s., yet nothing under that figure would be 
accepted for Tredegar forge iron. 

The less unyielding character of the markets this week is due to 
the prevalence of the conviction that at the quarterly meetings 
next week there will be no change declared in the quotations of the 
marked bar houses, the mills and forges of such firms being still 
without enough orders to keep them fully employed; yet good 
inquiries are coming forward, and some orders are being secured. 

The leading features of the week’s business relate to a still 
greater demand than a week since for some brands of boiler plates. 
and to purchases by United States consumers. United States 
middlemen have this week accepted by cable quotations from this 
district relative to strip of diverse sizes, to be delivered promptly. 

This week’s mail from Australia being a bi-monthly has not 
proved of equal value with that of a fortnight since. Still some 
good orders have come forward for galvanised roofing sheets, and 
for wire fencing in particular. And the galvanisers have been 
seeking to place forward orders for sheets at current rates. Such 
efforts were less conspicuous to-day in Birmingham, though small 
lots needed early secured advanced prices. 

Messrs. William Underhill and Son, iron merchants, of Wolvei- 
hampton, issued circulars on Tuesday announcing an advance of 
10s. per ton in unmarked finished iron, and notifies that marked 
iron must be subject to quarter-day rates. 

Messrs. Kendrick, the hollow-ware founders of Birmingham, 
together with afew other firms in the same line, have reduced 
their.discounts 2} per ceat. gross on pure tinned hollow-ware, but the 
same course has not been pursued by Messrs. T. and C. Clark, of 
Wolverhampton, who had before determined to await the course 
of events at the next quarterly meetings before again revising the 
prices of goods of this class. There is not now a hollow-ware 
founders’ association ; it has ceased to exist after a fairly vigorous 
life of some six years. 

Among the orders received this week by the tube firms is one 
from Australia for £1000 worth. From the same colony has 
recently come an order for 104 bicycles and tricycles. 

The edge tool firms are, some of them, revising their prices in 
the direction of a rise of 10s. per ton in the general run of culti- 
vating and similar tools. Short-linked chains are quoted 20s. a ton 
higher upon the year, and anchors are up 6d. per cwt. in the same 
time. Anvils, on the contrary, are 1s. per cwt., and fencing wire 
is 10s. per ton cheaper, but galvanised iron is advanced 30s. 

Yesterday the horsenail masters, while refusing their work- 
people an immediate rise of 3d. per 1000, promised to grant it in 
the course of a month when the present contracts have run out. 


NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 
Manchester.—Although the past week has naturally assumed a 
good deal. of the holiday character owing to the season of the year, 
here has been a very fair amount of business stirring, and con- 


sumers have been prepared to buy largely at present rates. For 
the closing market of the year, Friday’s meeting on the Manchester 
Exchange was an unusually animated one. Inquiries were freely 
made, and makers both of pig and finished iron could have sold 
heavily over the ensuing six months if they had been willing to 
open their books for forward delivery. At the opening market for 
the present year, held on Tuesday, the same healthy tone 
was maintained. Although the transactions reported were not 
numerous, this did not arise from any real absence of inquiry, but 
rather from the indisposition shown by sellers to commit them- 
selves largely to further engagements. In most cases makers 
evidently preferred waiting for better prices, and this was especi- 
ally the case with regard to finished iron, some of the local houses 
withdrawing present quotations altogether. 

Considerable inquiries for Lancashire pig iron delivered up to the 
end of June are reported, but although buyers were even willing 
to pay a premium upon present rates to put out their orders, 
local makers, who are already well sold for the next three months, 
still decline to look beyond the end of March. Quotations are 
without change from last week, both forge and foundry qualities 
being held firmly for 51s. per ton less 24 delivered equal to Man- 
chester. 

Outside brands of pig iron have also been firm at late rates, 
Lincolnshire averaging about 51s. to 52s. less 24, whilst business 
has been done in Middlesbrough at about 51s. 10d. per ton net 
cash delivered equal to Manchester. 

For finished iron there has been a very good inquiry, but makers, 
who are mostly fully sold for the present, have, as a rule, been 
only willing to book further orders subject to quarter-day rates, 
and prices have, therefore, been little more than nominal, 

The iron and engineering works in the district have generally 
been closed for several days during the past week for the holidays. 
I understand that the Newton Heath Copper Smelting Co.'s 
Works, which have lately been lying idle, have recently been pur- 
chased by one of the original proprietors, and will be re-started. 

The wages question is occupying attention in the engineering 
trades of this district, and has given rise to a circular being sent 
out during the past week by the Iron Trades Employers’ Associa- 
tion, containing a number of facts which it will be interesting to 
reproduce brietiy. The question respecting wages was, in the first 
place, brought before the Association in consequence of a commu- 
nication from an important engineering firm in the Manchester 
district to the effect that it was their intention, on and after the 
commencement of 1882, to restore the wages rates in their shops to 
the standard in force some three years since. The reason advanced 
for this step was the present activity in the workshops of the 
district, together with the prospects of trade generally for the 
present year ; and it urged that the employers ought voluntarily to 
restore to the workmen that which the latter so readily yielded 
when the depression in trade setin. Thiscommunication was brought 
before a meeting of the local members of the Association, held at the 
ofticesin Manchester, who, without exception, gavean opinionadverse 
to the proposal for advanced rates of wages, and a resolution was 
passed instructing the secretary to reply to the communication. The 
secretary, in replying to the firm above referred to, sets forth the 
fact that in August last the members of the Amalgamated Society 
of Engineers and of the Boiler Makers’ Society applied for advances 
in the wages rates of their respective trades. At the time the 
entire question was dealt with in a fair and conciliatory spirit by 
the employers, and any advance in wages was declared inopportune 
and unadvisable. On that occasion a letter was forwarded to the 
district secretary of the Amalgamated Society of Engineers, re- 
minding the men that in 1871 a reduction was made in the number 
of working hours from 574 to 54 per week without any reduction in 
wages. Shortly afterwards, in 1573, an advance of 2s, per week was 
asked, and in consequence of the flourishing state of trade it was 
given, with a protest that if trade again became bad it would be 
taken off. In 1878 trade had become so bad that it was considered 
absolutely necessary to reduce wages to the required standard, 
and thesum of 2s, per week to engineers and 4s. per week to boiler 
makers put on when trade was really good was then taken off. 
Trade, it was added, since that time had continued bad, except in 
iron shipbuilding and marine engineering, where doubtless there 
had been an improvement in work ordered and in prices obtained. 
In all other branches of the iron trade, however, prices had been 
much reduced by competition and the hostile tariffs of America, 
France, Russia, Germany, and other countries which were still 
operating against English employers and English workmen to such 
an extent as to leave the smallest balance of profit, and in many 
cases involving even heavy losses. The employers had, therefore, 
after a most full and careful consideration, been constrained to 
come to the conclusion that wages could not be advanced as orders 
—except ina few individual cases—were not increasing, and as such 
work as could be got by great efforts on the part of the employers had 
to be taken at such prices as left no margin upon which to advance 
the wages of their men. The arguments set forward at that time 
were considered by the members of the Association to be equally 
valid at the present moment, because it was felt that although 
since August trade had improved in some special departments, this 
improvement Itad not been general, and whilst the cost of material 
had advanced, the prices obtained for finished engineering work had 
remained all but stationary. The members of the Association 
therefore did not consider it either ‘‘ just or politic” to take any 
such action with regard to advancing wages as that suggested at 
the present time, and they hoped that the firm who proposed to 
take this step would on reconsideration refrain from carrying out 
such a course of action. It was also added, with regard to the 


statement that the workmen yielded to a reduction in wages when’ 


the.depression set in, was not sustained by facts, inasmuch as one 
important section ‘‘ struck” against the proposed reduction, and 
only yielded after a thirteen weeks’ struggle when their funds had 
become almost exhausted. As the result of this decision come to 
by the Iron Trades Employers’ Association, and the facts set forth 
in their communication, the firm mentioned have resolved, in 
deference to the hope expressed that they would refrain from 
making the proposed advance on the Ist January, to defer the 
change for further consideration. The whole matter has since 
been placed before the trade generally, with the request that any 
further applications for an advance of wages may be submitted to 
the Association. Except that the Amalgamated Society of 
Engineers is just now enforcing, where it has not already been 
conceded, an advance of 2s. per week in the wages of its members 
employed in the pattern-making trades of the district, there is not 
at present any actual agitation amongst the men themselves for 
an advance of wages. 

In the coal trade there has been very little doing during the 
week. Most of the pits have been stopped for three or four days 
in consequence of the holidays, and with the stoppage also of works 
in the district, and the continued exceptional mildness of the 
weather, there has been only a very limited demand for any 
description of fuel. Prices are without material change, but the 
market shows a want of firmness, and low figures are taken to 
clear off quantities for prompt delivery. Best coal averages about 
9s. 6d., seconds, 7s. 6d. to 8s.; common, 5s. 6d. to 6s, 3d.; burgy 
4s. 9d. to 5s, 3d.; good slack, 3s. 9d. to 4s. 3d., and common, 3s. 
to 3s. 6d. per ton at the pit. , : 

Shipping continues quiet, with heavy stocks lying at Liverpool, 
and steam coal delivered at the high level offering at 7s. 3d. to 
7s. 9d. per ton. 

Barrow.—Hematite pig iron is in brisk request, and there is no 
appreciable change in the amount of business being done, the 
makers debarring themselves from disposing of metal in heavy 
parcels, as the contracts which they have now in hand are suffi- 
cient for some months, in some cases makers having sold as far as 
twelve months to come, both with Bessemer and ordinary hematite 
descriptions of metal. Foreign contracts are the principal ones 
which the makers hold, which — an unusually brisk year for 
shipping, which, coupled with the prospect of activity in the 
shipping trade from other sources, will form a reason for the im- 
provement in iron shipbuilding generally. Greater rapidity is 


noticed in’ the influx of the orders in the latter-named in- 
dustry; and is is quite clear that the owners are not 
kept back from making new contracts on account of the 
heavy tonnage built during the P nay year. Pig iron re- 
mains at 64s. for No. 1; No 2, 638.; and for No. 3 forge, 
62s.; 62s, 6d. being the value of mixed description of Bessemer 
iron. Despite the condition of the weather, which interfered with 
the export trade, there is no visible increase in the stocks of iron, 
The steel makers are again at work after the holidays, and the con- 
tracts are flowing in in greater quantities than at a similar period 
in recent years. Thcre is a steady demand for iron ore, and the 
prices for coal are fuller and steady. 
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THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

THE year opens with renewed activity in the leading trades, 
and with bright prospects of still further improvement in the values 
of iron. The movements of South Staffordshire manufactures are 
closely watched and followed in this district, and when it became 
known that South Staffordshire buyers anticipated an ad- 
vance in iron to the extent of 10s. to 20s. per ton, and that 
makers had already withdrawn previous quotations, there was a 
corresponding firmness in Sheffield and South Yorkshire. In best 
sheets an advance of 20s. per ton in South Staffordshire will be 
promptly responded to elsewhere. 

Just a year ago the miners in South Yorkshire struck for a 
10 ee cent. advance in wages. The strike was unsuccessful, but 
it did not terminate until, on the estimate of a union official, the 
miners themselves lost in wages to the amount of £70,000, and 
the district a loss in labour equal to the raising of 350,000 tons of 
coal, leaving out of account altogether the loss sustained by the 
coalowners and the interruptions to other trades, Again there is 
a similar agitation. The coalowners recently received a circular 
from the union officials asking for an interview with a view to the 
discussion of the wages question. 

A meeting was held here on Tuesday, when the condition of 
affairs was discussed. Nearly every large colliery in the district 
was represented. A resolution was passed declaring that the 
present condition of the coal trade does not justify any advance in 
wages at this time, but expressing the willingness of the coal- 
owners to negotiate for the establishment of a sliding scale for the 
district on a satisfactory basis. ‘The coalowners appointed a depu- 
tation to meet the miners’ deputation, and to explain the reasons 
which had compelled the owners to pass the resolution. The coal- 
owners’ deputation consists of—Mr. George Wilson, Oaks 
Collierices; Mr. A. M. Chambers, Thorncliffe; Mr. J. D. Ellis, 
Aldwarke Main and Car House; Mr. E. Bainbridge, Nunnery ; 
Mr. J. Moxon, Darfield Main ; Mr. Thomas Cooper, Roundwood ; 
Mr. Joseph Mitchell, Mitchell’s Main. The miners will be asked 
to send their deputation on Tuesday next. 

I am informed by several colliery owners that the statement 
which has gone the round of the press, to the effect that steam fuel 
has risen in value 1s. 3d. per tonisquiteerroneous. The contracts for 
this class of coal are commonly made for six months, or even longer 
periods, and in the great majority of cases the contracts will not 
expire till June next. In one case a contract has been renewed at 
3d. per ton advance—i.e., from 6s. bd. to 6s, 9d. At one or two 
pits the price of steam coal was abnormally low—s, 6d. per ton— 
and where the owners of these collieries have been able to secure 
6s. Yd., the advance, of course, would be equal to 1s, 3d. This, 
however, would not affect the general price. If trade continues 
brisk the railway companies may have to pay a longer price for 
coal next time they renew their contracts. 

House coal, instead of being higher, is, I am told, positively 
lower by 1s. to 1s. 6d, a ton than it was at the corresponding date 
last year. The plain English of this is, not that the consumer is 
really benefitted to that extent, but that the merchant—who must 
be making a good thing out of coal at present—is able to buy at so 
much less. <A further reduction in price is expected shortly if the 
present exceptional mildness of the season continues. 

In Derbyshire the demand of the colliers fora 10 per cent. reduc- 
tion has collapsed, owing quite as much to the unreasonableness of 
the request as to the determined attitude of the coalowners to set 
down their pits rather than submit to a concession which they con- 
sidered unwarranted by the state of the market. 

Another local firm, Messrs. H. Bessemer and Co., of the Besse- 
mer Steel Works, are testing the applicability of the electric light 
for their business. Messrs. Hammond and Co., of i 
and Sheffield, have fitted up in their principal fitting 
and hammer shops fourteen of the Brush are lamps, each of 
2000 candle-power. They were lighted for the first time on 
Tuesday, and burned very steadily. The Brush lamps are in con- 
stant use at Messrs. "Dery Brothers, engineers; Messrs. C. 
Cammell and Co., Cylclops, steel and iron works; and Messrs. 
Steel, Tozer, and Hampton. A combination of the Siemens 
lamps with the Swan incandescent lights is now used with 
results to illuminate a large establishment in 

effield. 


THE NORTH OF ENGLAND, 
(From our own Correspondent.) 

Very little business was done at the iron market held at Middles- 
brough on Tuesday last. The Christmas holidays could not then 
be considered to have ended, as most of the works were laid off and 
would not re-commence operations before Wednesday morning. 
Under these circumstances seasonable congratulations were muc 
more the order of the day than were inquiries, quotations, and 
such like mercantile negotiations, The unexpectedly firm tone of 
the Glasgow market has had a strengthening effect upon its 
southern rival, and prices may be considered firm all round; 
43s. 3d. per ton was paid for No. 3 g.m.b. f.o.b. Middlesbrough, 
and 43s. 6d. for dehvery over the first quarter. Warrants were in 
fair request, 43s. 6d. to 43s, 9d. being the prevalent figures at 
which business was done. 

The stock of Cleveland pig iron in Connal’s stores has increased 
during the week, being now 176,240 tons, or 520 tons more than 
when last reported. The stock in their Glasgow store amounts to 
627,860 tons, 

Forge iron, deliveries of which have been kept back for the last 
week or two, is now again in demand, — - 

or 


Much speculation took place as to the statisti 
The shipments have been very good 
ave 


and what they would reveal. 
for the season of the year, but at the same time the holidays 

had a counterbalancing effect. On the whole, it is not considered 
that there will be any material increase or decrease. 

The manufactured iron trade continues firm ; official quotations 
have not been altered, but the present prices may be taken to be 
from £7 2s, 6d. to £7 7s. 6d. for plates; £6 10s. to £6 15s. for bars 
and angles, all delivered f.o.t. Middlesbrough, less 24 per cent. 
discount, 

The demand for manufactured coal continues brisk, and all new 
contracts areat higher figures. There isa slight reaction in house- 
hold coal, owing to the mildness of the season. 

During the holidays the ironworkers of the district have had 
various ting i their position in regard to the more 
hopeful state of trade, and in view of the termination of the 
sliding scale on April 30th next. There has been the usual amount 
of conflict of opinion, and an unusual amount of loose talk. It 
seems clear that the union officials maintain their hold on their 
constituents only with great difficulty. bi | are doing their best 
to maintain and increase the A owpe of the Board of Arbitra- 
tion and of sliding scale as the best means for settling wages. In 
order, however, to swim with the stream to some extent, they con- 
tend that the sliding scale should be modified by giving it a higher 
level throughout, and by fixing a minimum, below which wages 
should not go at any time, 
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NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THe Glasgow iron market was closed from 
Friday till Tuesday in Secon of the new 
year holidays. Before it closed on the former day 
orices of warrants had considerably improved 
rom the re-action that set in on the previous 
Tuesday, when the statistics of the iron trade 
were made known. As explained in this corre- 
spondence last week, the committee, who made 
up the iron report, did not as usual receive 
returns from ironmasters with reference to the 
amount of production and the stocks remaining 
in their hands, They were, therefore, obliged to 
estimate these two important items, and although 
the principle upon which their calculations were 
made appeared reasonable and fair, no little dis- 
satisfaction was manifested with the result. It 
was alleged on the part of the ironmasters that 
the stocks were placed at too high a figure, 
as well as the amount of production. The iron- 
masters themselves met on Saturday, privately, 
in Glasgow and made up the returns of the actual 
production and stocks at all the works, with the 
exception of two, the owners of which declined to 
send in figures. Excluding these two works, they 
found that the make of pig iron during the year 
had amounted to 1,072,079 tons ; whereas the iron 
merchants’ committee had estimated the amount 
at1,176,000 tons, leaving a difference of 103,921 tons. 
But at the two works from which returns were 
not received there has been an average of eleven 
furnaces in blast, and calculating the production 
of these at 195 tons each per week~ the method 
employed by the iron merchants—it would appear 
that the production in the case of these works 
would amount to 111,540 tons, bringing up the 
entire output to 7619 tons more than the estimate 
in the official statistics. The ironmasters’ figures 
showed that there were 266,346 tons in their 
hands, whereas the estimate of the iron mer- 
chants’ committee was 312,814, a difference of 
46,468 tons. It is well known that there are 
considerable stocks at the works not included in 
the ironmasters’ returns, but whether they will be 
sufficient toaccount for the difference of fully 46,000 
tons in the estimate can only be certainly known 
to the owners of those works. It seems to be 
generally admitted that the stocks at these two 
works cannot by any possibility be less than 
20,000 tons. The probability is that they are 
considerably greater, so that the ironmasters’ 
figures substantially confirm those made upa week 
ago by the committee hitherto charged with this 
duty. 

he market opened on Tuesday very firm, and 
a fair business was done at prices rather higher 
than those of Friday. In the afternoon trans- 
actions were effected at 51s. 1ld. to 52s. 54d. 
cash, and 52s. 3d. to 52s, 9. one month ; closing 
sellers 52s. 6d. cash, and 52s. 9d. one month ; 
buyers very near. The market was strong on 
Wednesday at the opening, but gradually became 
easier, business being done down to 51s. 114d. 
cash. To-day—Thursday—business was done at 
52s. 1d. cash, also 52s, 3d. to 52s, 2d. one month, 
closing at 52s. 3d. one month. 

There has not been much change in the prices 
of makers’ iron this week, but the demand is con- 
sidered satisfactory for the present season. 
Business is at the moment much interrupted by 
the new year holidays. The quotations are as 
follow :—Garsherrie, f.o.b. at Glasgow per ton, 
No. 1, 60s., No. 3, 54s.; Coltness, 61s. 6d. and 
54s.; Langloan, 62s. 6d. and 55s.; Summerlee, 
60s. and 53s.; Calder, 60s. and 53s. 6d.; Carnbroe, 
54s, 6d. and 53s.; Glengarnock, at Androssan, 
54s. and 53s.; Eglinton, 52s. and 50s.; Dalmel- 
lington, 52s. 6d. and 50s.; Shotts at Leith, 60s. and 
54s. 6d.; Carron, at Grangemouth, 52s, and 51s.; 
Kinneil, at Bo’ness, 51s. 6d. and 49s, 6d. 

In the manufactured iron districts and at the 
foundries and engineering works, as well as in the 
shipbuilding yards, business has been suspended 
during the greater part of the week owing to the 
holidays. There is every reason to believe, how- 
ever, that work will be renewed with increased 
activity, and that these branches of trade have 
before them a period of great prosperity. 

Up till the close of last week the coal trade 
was exceptionally busy on account of large 
deliveries having to be made for shipment previ- 
ous to the holidays, On this account prices have 
advanced 3d. and in some cases 6d, per ton. 
These figures, however, were merely temporary, 
and it is expected that when business is fully 
resumed the prices will adjust themselves to their 
former level. 


WALES & ADJOINING COUNTIES. 
(From our own Correspondent.) 

THE new year is opening well. In the iron- 
works, from the steel works of Monmouthshire, 
notably Ebbw Vale, Blaenavon, Tredegar, and 
Rhymney, to Swansea, the activity is ver 
marked, and there is a stiffness of price, whic 
may be naturally expected to end in an advance. 
Up to a short time ago there was only one branch 
that showed any signs of weakness, and that was 
the tin-plate, in part from internal dissension, 
and in part from falling demand, I am now ver 
pleased to be able to state that tin-plate, which 
made a spurt some week or so since, continucs to 
look up, and prospects, even not taking the most 
sanguine view, are looking very favourable. The 
only new changes and enterprises in connection 
with iron are the forthcomin transfer of Melin- 
griffith and Pentyrch Works to Spence and Co., 
and the establishment of wire works at Merthyr. 
Tredegar is fast completing its steel, Rhymney 
adding to its appliances for greater output, and 
the Swansea Works forging B ey 

In coal, as I had anticipated, the year 1881 
gave, in the case of the Cardiff port, nearly a 
million tons excess over 1880, The figures are 
not quite completed, but so far as they run, they 
are as follows :—Cardiff, 1880, 4,897,440 tons ; 
ditto, 1881, 5,508,086 tons. When to this we 
add the last month’s totals, it will be seen that 
the fullest expectations have been realised. The 
outlook of the year is alsoa good one. Freights 
are easier from the quantity of shipping coming 
into play, and prices indicate more than a ten- 
dency upwards. In many cases which have come 
under notice, large contracts have been made for 
1882, New companies are moving, and it is evident 
that where reasonable chances offer capital is soon 


forthcoming. The Nantgarw seams are being 
worked again, I see, by a firm under the name of 
the Ystradbarwig Company. ‘The upper seams 
appear to have been worked to considerable 
advantage by the late Thos. Powell, father of the 
unfortunate aeronaut, and now there is a pros- 
pect of the under seams proving as remunera- 
tive. Two pits are being sunk by the Great 
Western Company to the west of Rhondda. 

In addition to these movements the railway 
schemes that will shortly come before the com- 
mictee have drawn attention to the virgin track 
lying westward from the Rhondda, and we may 
expect seains re-opened which have been left on 
account of deficient railway service. What with 
the South Wales mineral line, and the projected 
lines, a country little known will be opened up 
for coal. 

The Dowlais tin-plate works are again idle, on 
account of a dispute between the men. 

Mountain Ash seems generally to be in trouble. 
This is the point from whence most of the revolu- 
tionary movements spring. The sliding scale pro- 
mises to come to the front in a more decided 
manner there than I had expected, and with it 
an effort on the part of the miners’ representa- 
tives to get the association into better working 
order, 

The Llanvabon house coal men are also 
beginning to agitate. They appeal against any 
link being fashioned between them and the steam 
coal colliers, and if this be persisted in, threaten 
to give notice in a month from date. 

I see that notwithstanding a fair immunity 
from large explosions, there nave been throughout 
the country twenty-seven explosions in mines, 
and out of thirteen of these ninety-seven lives 
were lost. 

During last week 135,000 tons of coal were sent 
away from the whole of South Wales. At 
Mountain Ash there has been a little tardiness in 
output, but other parts of the neighbourhood con- 
tinue flourishing. 

Appearances in the Swansea iron trade fore- 
pes an advance. Stocks are very low, and as 
the tone of inquiry is well maintained, especially 
from the States, we may expect prices will move 
upwards Common Welsh bars are quoted at 
£6; rails, £5 10s. to £5 15s.; old scrap unaltered. 
Iron is, however, not so much inquired for as 
steel, and these remain in brisk demand. Evi- 
dently an impression prevails that the sooner 
purchases are made the better. 

Tin-plate prices are—ordinary coke, 18s. to 19s. ; 
charcoal, 23s. 


THE PATENT JOURNAL. 


Condensed srom the Journal af the Coimmissioners of 
Patent 


ents, 


*.* Jt has come to our notice that some applicants of the 
Patent-opice Sales Department, for Patent Sjecisications, 
have caused much unnecessary trouble aud annoyance, 
both to themselves and to the Patent-ofiice oficials, by 
giving the number of the page of THE ENGINEER at 
which the Specisication they require is referred to, instead 
of giving the proper number of the Specisication. The 
mistake has been made by looking at THE ENGINEER 
Index and giving the numbers there found, which only 
refer to the pages, in place of turning to those pages and 


Jinding the numbers of the Specisication, 


Applications for Letters Patent. 
*,* When patents have been “communicated” the 


name and address of the communicating party are 
printed in italics, 


27th December, 1881. 
5670. Timepieces, W. L. Wise.—(W. E. Doolittle, U.S.) 
5671. Music Apparatus, M. Wagner, Berlin. 
Suir Compasses, R. Evans, Newcastle-on-Tyne. 
3. Poncuinc Macutygs, G. Jones, West Hartlepool. 
5674. TRANsMITTING APPARATUS for TYPE-PRINTING 
TeLeorapns, 8. Pitt.—(H. V. Hoevenbergh, U.S.) 
5675. Froatixa Ancuors, W. M. Bullivant, London. 
5676. &c., Hives, W. Morgan-Brown,— 
(F. B. Batchelder, East Boston, U.S.) 
5677. Opentne Doors, J. Barrett, Eastburn. 
5678. Sprnninc MACHINERY, M. Wright, Wibsey. 


5679. Frrer.aces, J. Gillingham, Chard. 

5680. Mippiincs Purifiers, C. D. Abel.—(C. Ober- 
dofer and C, Hiniy, Vienna.) 

5681. DyNAMO-ELECTRIC MACHINES, J. Richardson, 
Lincoln. 

5682, VeLocirEDEs, J. White, Coventry. 

5683. Conversion of Iron into Steet, W. R. Lake.— 
(J. Date, Montreal, ee 

5684, THRESHING Straw, R. G. Morton, Perth, N B. 

5685. Gussets, &c., W. Lake.—(S. Florsheim, U.S.) 

5686. OPERATING the Cut-orFr of VaLvrs, H. H. Lake. 
(S. A. Goodwin, Philadelphia, U.S.) 

5687. Recutatina ecrricity, C. A. Carus-Wilson, 
London. 

5688, Cymapuens, C. F, and E. H. Varley, London. 

5689. ArtacHine the TRAVELLING Paper in MusicaL 
INSTRUMENTS, R. Lake.—(Automatic Music Paper 
Company, Boston, U.S.) 


28th December, 1881. 

5620, Hanainc Carcases, J. Millbourne, Manchester. 

5691, TRUEING CYLINDERS, C. Barlow.—(J. Tolra, Spain.) 

5692. Desiens, T. Jones, Clerkenwell, London. 

5693. CoverING Boers, F. Castelin, Marseilles. 

5694, FurNAcE Grates, J. Schofield, Littleborough. 

5695. Hanpves, H. J. Haddan.—(W. Miles, New York.) 

5696. RecorpInG MusicaL Notes, J. Wallis.—(J. Fohr, 
Stuttgart, Germany.) 

5697. ArTiFICcIAL MiLk, P. J. Voltmer.—(0. Lahi- 
mann, Altona, Holstein. 

5698. Soar, J. Mewburn.—(J. Besson & C. Remy, Paris.) 

5699, Frepinc Apparatus, J. Hurt and A. M. 
Strathern, Glasgow. 

5700, Screw Taps, F. de Camp, Germany. 

5701. OPERATING Srenats, A. Gough, Buckingham. 

5702. Sockets, J. W. Swan, Newcastle-on-Tyne. 

5708, Cooxine Stoves, F. Brown, Luton. 

5704. BuRNISHING Macuinery, W. R. Lake.—(G. Cope- 
land, Malden, U.S.) 


20th December, 1881. 
5705. Snips’ Ruppers, W. Cooke and D. Mylchreest, 
Liverpool. 
5706. Lusricatine Bearinos, H. Reisert, Cologne. 
5707. Rose Currers, C. Abel.—(I’. Lorenz, Germany.) 
5708. Ancnors, J. Nock, Turkey. 
5709. Skates, H. Haddan.—(W. Tillmanns, Germany.) 
5710. Baruina Apparatus, C. E. Winterross, Norway. 
5711. Winpina Yarns, W. T. Stubbs and J. Corrigan, 
Manchester. 
5712. Feep-warer to Boiters, E, de Pass.— 
(Société Volpp Schwarz et Compaynic, Paris.) 
5713. Treatment of Yarn, C. Lightoller, Manchester, 
and J. Longshaw, Preston Brook. 
5714, Ovens, J. Johnson.—(Geneste, Herschér & Co., Paris.) 
5715. Cocks or Taps, W. Lake.—(v. Aymonnet, Paris.) 


80th December, 1881. 


5716. Roastina Correr, M. Robinson, Manchester. 
5717. Brosnes, W. Willeringhaus, London. 


5718. Instruments, W. P. Thompson. —(M. 
Harris, New York.) 

5719. TeEATING Boc-PpEat, 8. D. Cox, New Charlton. 

5720. Fire-Licnters, F, Holmes, New-cross, London. 

5721. Lirts, J. Stevens & C. Major, Battersea, London, 

5722. PrevenTinG Expvosions, I. 8. McDougall, Man- 
chester, 

5724. Feepinc Hurpves, A. Scott, Rotherfield, Alton. 

5724. CaNDLE Suapes, E, Wylam, Bermondsey, London. 

5725. LinoLeum, M. B, Nairn, Kirkcaldy. 

5726, Winpinc Macuines, R. and T, Speight, Bradford. 

5727. Mitts, F. Wirth.—(W. Hartmann, Germany.) 

5728. SIGNALLING, J. M. Gray, Edinburgh. 

5729. Sarety VaLves, C. W. Collins, Manchester. 

5730. Brusues, G. Beissbarth.—(J. Beissburth, Bavaria.) 

5731. Gas Furnaces, R. 8. Casson, Brierley Hill. 

5732. Towne VEssELs, W. Lake.—(H. Kessel, Vienna.) 

31st December, 1881. 

5783, Winp Musicat Instruments, W. P. Thompson. 
—(M. Harris, New York. 

5734, Buxpine Sueets of Paper, W. F. Lotz, Barbican, 
London.—(G. W. McGill, New York. 

5735. Heatinc Water, T. Drake, Huddersfield, 

5736. Suirts, J. Ridley, Fore-street, London. 

5737. GLasswaRE, J. Hewitt.—(X. W. Harris, Calais.) 

5738. Evecrric Lamps, J. G. Lorrain, Westminster. 

5739, TREATMENT of Maize, T. B. Kinder, Anerley. 

5740. Hoists, J. & J. T. Pickering, Stockton-on-Tees. 

5741. Steam Boivers, G. H. Lloyd, Birmingham. 

6742, Heatine Mera.s, J. 8. Williams, London. 

5743. ExvecrricaL Resistances, G. Pfapnkuche and 
E. Dunston, Charlotte-street, London. 

5744. MakinE Governors, J. G, Batchelor, Liverpool. 

5745, Sorrenrnc Water, F. and W. Atkins, London. 

5746. NuMBERING Macuines, W. R. Lake.—(P. L. 
Hanscom, 0.8.) 

5747. Roors, A. Clark.—(Le Comte de Barbara, Paris.) 

5748. ConsuMING Smoke, J. MacDonald and A. J. M. 
Bolanachi, Dulwich. 

5749. ALLoyiNG Meta .s, P. de Villiers, Silver Hill. 

5750. CoveRiING MeraLs, P. de Villiers, Silver Hill. 

5751. ConTROLLING Brakes, W. Lake.—(A. L. 
Duvelius, L. W. Goss, P. Higgs, F. R. Merrell, H. D. 

Peck, and H. Walter, U.S.) 

2nd January, 1882. 

TaBLe CuTLERY, &c., E. A. Lynde, Sheffield. 

Rerricerators, P. Justice.—(H. C. Goodell, U.S.) 

PRESERVING TIMBER, H, Aitken, Falkirk, N.B. 

Locks, V. Huppe and A. P. Bender, Germany. 

Masuine Matt, L. Groth.—(M. C. Seitz, New York.) 

NICKEL-PLATING, J. E, Chaster, Manchester. 

Hor-air Enoines, T. Morgan.—(S. Sudheim, Cassel.) 

Sarety Vatves, J. 8. Stubbs, Manchester. 

9. Tube Expanpers, G, Allix, Poplar, London. 

10. Tuyeres, E. G. Brewer.—(7. Martin, Victoria.) 

Desiccatine, &c., A. Goutard, Mockau, Saxony. 

12. AXLE-Boxes, W. Clark.—(C. Candee c&: A. Story, U.S.) 

13. Coatinc Compositions, W. G. Little, Doncaster, 
and B. Nickels, London. 

14. Evecrric Licutinc, A. Mackie, Pimlico, London. 

15. TRANSMITTING Hear to FLurps, T. Duffy, Liverpool. 

16. HorsesHoes, J. Buckham & G. Jackson, Lanchester. 

17. IncrEasine the Hear of Fvet, G. Peters, London. 


rer 


Inventions Protected for Six Months on 
Deposit of Complete Specifications. 


5044. Rats, A. J. Acaster, Sheffield.—24th 
December, 1881. 

5670. Tumepieces, W. L. Wise, Westminster.—A com- 
munication from W. E. Doolittle, West Haven, U.S. 
—27th December, 1881. 

5695. Backs of BrusHeEs, &c., H. J. Haddan, Kensing- 
ton.—A communication from W. H. Miles, New 
York.—-28th December, 1881. 


Patents on which the Stamp Duty of 
£50 has been paid, 


5318. Toots, J. Goodrich, Henry, U.S.—20th 
1878. 


5283. Coverinc CyLinpERs with Carp Fitters, J. 8. 
Dronsfield, Oldham.—27th December, 1878. 

5292. TeLecRaPH Apparatus, 8. Pitt, Sutton.— 27th 
December, 1878. 

5299. Casks, J. C. Lane, South Kensington, London. 
—27th December, 1878. 

40. EmBRomDERING Macuines, A. Bonnaz, Paris.—3rd 
January, 1879. 

250. Factitious Mitistongs, G. A. Buchholz, Pots- 
dam, Germany.—2lst January, 1879. 

332. OpTarninc CuRRENTS of Execrricity, W. B. F. 
Elphinstone, Musselburgh, N.B., and C. W. Vincent, 
Holloway.—27th January, 1879. 

90. ToorHeD Wueets, 8. Buckley and J. Taylor, 
Oldham.—9th January, 1879. 

2. Gas-moTor Enoixes, H. Williams and J. Baron, 
Southport.—lst January, 1879. 

29. Gas Pressure RecuLators, J. Stott, Oldham.— 
3rd January, 1879. 

39, Furnaces, G. F. Redfern, Finsbury, London.—3rd 
January, 1879. 

84. Detivertnc Woven Fasnrics, J. Kerr, Church.— 
8th January, 1879. 

112. SworD ScaBearDs, F. M. Mole, Birmingnam.— 
10th January, 1879. 


Patent on which the Stamp Duty of 
£100 has been paid. 
5021. Moucpine Desicns, A. M. Clark, Chan- 
cery-lane, London.—28th December, 1876. 


Notices of Intention to Proceed with 
Applications, 

Last day for siling opposition, 20th January, 1882. 

8706. CHarn Barret, J. Lynn, Sunderland.—25th 
August, 1881. 

$712. Ammonia, C. D. Abel, London.—A communica- 
tion from F, Twinch.—25th August, 1881. 

$713. Barus, C. D. Douglas, London.—25th August, 


1881. 
$729. RanGe-FUNDERS, F. Charteris, London.— 26th 
August, 1881. 

8733. SrarTinG VEHICLES, E, A. Brydges, Berlin.—A 
communication from L. Helm.—26th August, 1881. 
$734. Fisnine Nets, R. Balderston, Paisley.—A com- 
munication from A. Bonamy.—26th August, 1881. 
8737. Raitway Brakes, J. Pulbrow, Tunbridge Wells. 

—27th August, 1881. 
3747. RinG-sPinNinc Macuine, W. R. Lake, London.— 
Acom. from 8. A. Jenks.—27th August, 1881. 


August, 1881. 

8771. Propuction of Vottaic Evecrricity, A. Banks, 
Birmingham.—30th August, 1881. 

8808. Conveyine Sounp, D. Abel, London.—A com- 
munication from C. Ader.—lst September,1881. 

3809. TELEPHONIC EXCHANGES, C. D. Abel, London.— 
A communication from La Société Genérale des 
Telephones,—1st September, 1881. 

3830. PRePaRaTION oF TE, J. P. Brougham, Inverness. 
—2nd September, 1881. 

3856. ARTIFICIAL FuEL, W. Thompson, London.—Acom. 
from M. Neuhaus & O, Henniges.—5th,September, 1881. 

3921. Strrcninc Apparatus, W. R. Lake, London.—A 
com, from J. Gutmann.—\)th September, 1881. 

3934. TRANSMITTING Motion, A. M. Clark, London.— 
A com, from A. Samper.—1l0th Septender, 1881. 

3990. FIRE-EXTINGUISHING APPARATUS, A. Clark, Lon- 
don.—A com. from P. Oriolle.—15th September, 1881. 

4394, OBTAINING Bas-RELIEFS, E. de Pass, London.—A 
com. from W. H. Guillebaud.—10th October, 1881. 

4866. Batreries, T. Coad, London.—7th 
November, 1881. 

4867, Caprnet, T. Coad, London.—7th November, 1881. 

5183, Purification of WATER, P. Spence, Manchester. 
—28th November, 1881. 

B. A. Dobson, Bolton.—5th December, 


5380. ComBING Macurnes, B, A. Dobson and J. Mac- 
queen, Bolton.—6th December, 1881. 


5331, Openers, B. A. Dobson and T. Wood, Bolton.— 
—6th December, 1881. 

5355. Fasteners, W. H. Steil, Battersea.—7th 
December, 1881. 

5358. WHEELS, W. R. Lake, London.—A communica- 
tion from I. Friedlander.—7th December, 1881. 

5644. Raitway A. J. Acaster, Sheftield.— 24th 
December, 1881. 

5670. Timepieces, W. L. Wise, London.—A communi 
cation from W. E. Doolittle.—27th December, 1881. 
Last day for siling opposition 24th January, 1882. 
$754. SHEATHING MeTAL Surraces, W. Elmore and J. 

J. Atkinson, London.—29th August, 1881. 

3764. VeLocirepes, J, K. Starley, Coventry.—30th 
Avgust, 1881. 

772. Removinc Tix, A. Gutensohn, London.—30th 
August, 1881. 

3783. Furnaces, J. H. Johnson, London.—A com- 

munication from M. Perret.—30th August, 1881. 
786. Gas-moToR Enaines, J. J. Butcher, Gateshead.— 
3lst August, 1881. 

3817. Aim Compressors, A. Chapman, Liverpool.—2nd 
September, 1881. 

8820. Facinc Bricks, F. G. Pearson, Dudley.—2nd 
Sevtenber. 1881. 

3824. Uritistnc VoLaTILeE Propucts, J. Wetter, New 
Wandsworth.— A communication from R. 58. 
Jennings.—2nd September, 1881. 

3827. Rucuep Fasrics, C. D. Abel, London.—2nd 
September, 1881. 

3976. ELectric Arc Lamps, P. Jensen, London.—A 
com. from A, Cance.—14th September, 1881. 

4117. Se.r-FILLING Buckers, G. Allix, jun., Isle of 
Dogs. —24th September, 1881. 

4126. ConDENsinG Vapours, A. Chapman, Liverpool.— 
24th September, 1881. 

4160. TUNNELLING MacuINERY, F. B. Deering, Trefriw. 
—27th September, 1881. 

4235. Pomps, H. J. Haddan, London.—A communica- 
tion from C. Arentsen.—30th September, 1881. 

4377. CLutcH Mecuanisms, J. Hardinge, London.— 
—8th October, 1881. 

4381. Pruiytine, F. Wirth, Germany.—A com- 
munication from J. Kibbert.—8th October, 1881. 

4434. TricycLes, A. Clark, London.—A cum. from 8. 
N. Silver and C. E. Page.— 11th October, 1881. 

4621. Ree, F. Wirth, Frankfort-on-the-Main.—A com- 
muuication from Adt Brothers.—2lst October, 1881. 
4690. CourpLinc Burrers, G. Turton, Westminster.— 

26th October, 1881. 

4872. Actions of SmaLi-arms, H. A. Silver and W. 
Fletcher, London.—7th November, 1881. 

5048. Recoverinc Rupper, C, A. Day, London.—A 
com. from M. C. Mitchell.—l7th November, 1881. 

5226. CaBLes, A. W. Brewtnall, London.— 
29th November, 1881. 

— Heatine, &c., T. lvory, Edinburgh.—2nd Decem- 

er, 1. 

5347. Scaes, J. Post, London.—7th December, 1381. 

5352. MELTING Composition, R. Corsham, London.— 
7th December, 1881. 

5353. Divinine Rops, C. F. Varley, Bexley Heath.— 
—ith December, 1881. 

5380. Deracuinc Boats, E. J. Hill and J. L. Clark, 
London.—9th December, 1881. 

5427. CoLourine Marrers, J. A. Dixon, Glasgow.—A 
com. from C. Koenig.—12th December, 1881. 

5569. REVOLVING Fire-arMs, W. R. Lake, London.—A 
com. from J. H. Wesson. -- 20th December, 1881. 

5584. EXPLosIve Compounn, H. H. Lake, London.—A 
com. from 8. R. Divine.—2lst December, 1881. 

5589. Rerosinc Impure Copper, H. H. Lake, London. 
A com, from C. T. J. Vautin.—2lst December, 1881. 
5590. Door-cHEecks, H. H. Lake, London.—A com- 

munication from L. C. Norton.—2lst December, 1881. 

5596. CarTRIDGEs, H. H. Lake, London.—A communi- 
cation from 8. R. Divine.—2lst December, 1881. 

5695. Backs for Brusues, H. J. Haddan, London.—A 
com. from W. H. Miles.—28th December, 1881. 


Patents Sealed. 
(List of Patent Letters which passed the Great Seal on 
the 28th December, 1881.) 

2497. Provision Cases, W. Rollason, London.—8th 
June, 1881. 

2831. Lamps, H. J. Haddan, London.—2sth June, 1881. 

2837. Dyeinc, W. E. Gaine, Hammersmith.—28th 
June, 1881. 

Botts, W. R. Lake, London.—28th June, 

2841. Repps, J. Horrocks, Ainsworth MilL— 
29th June, 1881. 

2843. InpicaTinc Worps, J. M. Joxes, Battersea.— 
29th June, 1881. 

2845. Heatina Water, T. Drake, Huddersfield.—29th 
June, 1881. 

2849. Puriryine Coat Gas, J. G. Hawkins, London.— 
29th Juns, 1881. 

2853. STARTING VEHICLEs, A, Piffard, Felden, and C. 
H. Gimingham, London.—29th June, 1881. 

2855. TENoNING Macuine, G. H. Couch, Croydon.— 
30th June, 1881. 

2861. SteaM Boiters, F. H. F. Engel, Hamburg.—30th 
June, 1881. 

2864. SHARPENING Saws, F. Myers, London.—30th 
June, 1881. 

2865. PuriFIcaTION of Coat Gas, C, F. Claus, London. 
—30th June, 1881. 
78. WaGcon 8. Bradley, Blakedown Works.— 
lst July, 1881. 

2898. EXTINGUISHING Fires, F. Grinnell, Providence, 
U.S.—2nd July, 1881. 

2905. Puriryinc Featuers, J. Martin, Liverpool.— 
—4th July,.1881. 

2941. Boxes or Cases, C. R. E. Bell, London.—ith 
July, 1881. 

F. R. Baker, Birmingham.-6th July, 


2964. Epces of Boots, P. M. Justice, Lon- 
don.—6th July, 1881. 

=. Bricks, &c., E. Johnson, St. Helen’s.—7th July, 
1881 


2989. TRANSMISSION of Power, J. Hopkinson, London. 
July, 1881. 

2996. PRopuLsion of Vessets, W. Coppin, jun., Lon- 
donderry.—7th July, 1881. 


| 3013. Sprinc Morors, J. H. Johnson, London.—sih 


July, 1881. 
25. RoastinG Topacco, C. H. Andrew, Stockport.— 
9th July, 1881. 

3038. FiRE-LIGHTERS, J. F, Wiles, Old Charlton.—11t% 
July, 1881. 

3039. PLayinc Orcans, H. E. Newton, London.—1l1th 
July, 1881. 

3044. PRINTING on ENVELOPES, W. McKenzie, Mink- 
ston.—1l2th July, 1881. 

&c., W. R. Lake, London.—l4th July, 


881. 
3093. Dryina Macuinery, W. A. and D. H. Gibbs, 
Chingford.—15th July, 1881. 
3143. BREECH-LOADING SMALL-ARMS, J. 8S. Edge, Yard 
ley, and J. Deeley, Birmingham.—19th July, 1881. 
3188. MALLEABLE Bronze, H. H. Lake, London.—2lst 
July, 1881. 

3195. SLEEPERS, H, Lindsay-Bucknall, Westminster.— 
22nd July, 1881. 

3211. Opraininc Zinc, H. H. Lake, London.—22nd 
July, 1881. 

3254. CaBLEs, H. H. Lake, London.—26th July, 1881. 

3309. LastinG the Uppers of Boots, H. H. Lake, Lon- 
don.—28th July, 1881. 

3349. ELecrric Lamps, A. W. L. Reddie, London.— 
2nd August, 1881. 

3551. WEIGHING Macuings, C. Ruether, Hennef.—16th 
August, 1881. 

3567. TUNNELLING AppaRatos, A. L. Blackman, Lon 
don.—16th August, 1881. 

3615. SELF-ACTING BoTrLe-storPinc Macuinges, C. M. 
Sombart, Magdeburg.—19th August, 1881. 

3654. BREECH-LOADING FriRE-ARMS, P. Mauser, Ger- 
many.—22rd August, 1881, 

3709. Fiyens, T, A. Duncan, Otley.—25th August, 1881 


| 
| 
| | 
| 
| 
| 
| 5 
| 
| 
| 
| 
| 8767. Steam Enoine, J. H. Fox, Farnborough.—30th 
| 
| 
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8793. INpIA-RUBBER ARTicLEs, B. J. B Mills, London. 
—8lst August, 1881. 

$875. Startinc Enarves, A. B. Brown, Edinburgh.— 
7th September, 1881. 

8883. ACETIFYING ALCoHOLIC Wash, E. Luck, London. 
—Tth September, 1881. 

3951. REGENERATIVE FuRNACE3, S. Pope, Newburn.— 
13th September, 1881. 

4039. Corsets, H. E. Newton, London.—19th Septem- 

ber, 1881. 

4072. CoLourED Sizep Yarns, F. A. Gatty, Accring- 
ton.—2lst September, 1881. 

4086. Gas J. Atkinson, London.—22ad 
September, 1881. 

4092. Currinc Corn Crops, J. Howard and E. T. 
Bousfield, Bedford.—22nd "September, 1881. 

4099. Hines, J. W. Janson, London.—23rd 
September, 1881. 

4105. Wixpinc Tareap, R. Zurich.—23rd 
September, 1881. 

4170. 
September, 1 

4178. Cc. D. Abel, London.—28th 
September, 1881. 

4191. Gas Cooxine Sroves, G. J. Cox, Maidstone. — 
29th September, 1831. 

4194. InteRMiITTING AUDIBLE Sounps, F. W. Durham, 
New Barnet.—29th September, 1881. 

4265. Rotary Vatves, P. G. B. Westmacott, New- 
castle-upon-Tyne.—lst Octoder, 1881. 

4205, Steam Enornes, H. E. Newton, London.—4th 
October, 1881. 

4311. Evectric Lamps, J. H. Johnson, London.—4th 
October, 1881. 

4349. Srrixes, &c., J. Turner and C. McBride, Glas- 
gow.—6th October, 1881. 

4355. Boots and SHors, W. H. Stevens, Leicester.— 
6th October, 1881. 

4359. Inpicatinc Speep, D. Young, London.—7th 
October, 1881. 

4373. Grispinc Cory, W. R. Lake, London.—7th 
October, 1881. 

4379. &c., Wire, J. Westgarth, 
Warrington.—Stk October, 1881. 

4383. Evectric Bripcgs, St. G. Lane Fox, London.— 
8th October, 1881. 

4409. TeLecraPaH Conpuctors, W. O. Callender, Lon- 
don.—11th October, 1881. 

4119. Paper D. O. Francke, Korndal Molndal, 
—1llth October, 1881. 

4437. Hats, W. R. Lake, London.—11th October, 1881. 

4451. DiscHarGcinc TorPepogs, P. Brotherhood, Lon- 
don.—12th October, 1881. 

4509. SHear.pinpInc Macuinery, J. Hornsby, J. 
Innocent, & G. Rutter, Grantham.—15th October, 1881. 

4597. Sarery Exvevopes, W. W. De la Rue, London. 
—20thk October, 1881. 

4599. Foop for Horses, J. H. Cox, Matlock.—20th 

October, 1881. 

4619. Ficter Presses, E. A. Pontifex and R. Gunning, 

London. —21st October, 1881. 


. Farrow, London.—27th 


(List of Patent itm which passed the Great Seal on 
the 30th December, 1881.) 
1031. Attacuinc Door Koss, G. Price, Birmingham. 
—10tk March, 1881. 
2808. SicNaLinc by Sounp, J. G. Jebb, London.— 
27th June, 1881. 
2866. Looms, F. O. Tucker, Hartford, U.S.—lst July, 


1881. 
=. Gas- Lamps, F. W. Clark, Westminster.—lst July, 
= W. D. Bruce, Westminster.—2nd July, 


Fisres, W. A. Barlow, London.—2nd 

y, 1881 

2892. ScripsLinc Macuinery, A. Barker, London.— 
2nd July, 1881. 

2897. Sarery Fastenrne, A. E. +“ and F. West- 
wood, Birmingham. —2ad July, 188 

2901. CARD-SETTING J. Pinder, 
Cleckheaton.—2nd July, ssi. 

2910. Hair Cuippers, J. Trickett, Newark-upon-Trent. 
—4th July, 1881. 

2911. MECHANICAL Sroxers, T. Kay, Bolton-le-Moors, 
and R. Heywood, Salford. 4th July, 1881. 

2923. LocoMoTIVE ” ENGINES, T. Morgan, Cockspur- 
street, Westminster.—ith July, 1881. 

2938. ATTACHMENTS to Harvestinc Macurngs, W. P. 
Thompson, Liverpool.—5th July, 1881. 

2958. Looms for Weavine, J. Bullough and E. and-8. 
Tweedale, Accrington.—6th July, 1881. 

2966. GRaIN-BINDING Macuings, G. E. Vaughan, Lon- 
don.—7th July, 1881. 

2969. VENTILATING <ee E. Aldous, Peckham, 
London.—7th July, 1881. 

2992. Steam Encines, J. E. Outridge, Egham.—7th 
July, 1881. 

3003. Taps, G. Furness and J. Robertshaw, Manchester. 
—8th July, 1881. 

3004. STzaM PREssURE Gavuces, G. Furness and J. 
Robertshaw, Manchester.—Sth July, 1881. 

3018. MACHINE H. J. Haddan, Ken- 

ington, London.—9th July, 

3103. Steamsuips, R. F. Faiviie \ West 
minster.—16th July, 1881. 

3138. TREaTMENT of Soap Lyes, F. Versmann, New 
Charlton.—19ta July, 1881. 

3184. Tawninc, W. H. Cox, Bermondsey, London.—21st 
July, 1881. 

3493, REGISTERING Apparatus, J. G. Wilson, London. 
—12th August, 1881. 
=> Cuarns, J. I, Warman, Coventry.—25th August, 


3812. Secret MessacEs, W. R. Lake, 
London.—2nd September, 1881. 

3829. Dampinc Macuines, W. Powrie, Camberwell, 
London.—-2nd September, 1881. 

4071. Leno or Gauze Cuiotn, T. Butter- 
shaw, near Bradford.—2ist September, 1 

4240. CORRUGATED Pvates, R. Armitage ana T. Gillott, 
Leeds.— 3%th September, 1881. 

4455. Seconpary Batrerizs, J. W. Swan, Newcastle- 
on-Tyne.—13th October, 1881. 

4563. HoLpEeRs or RECEPTACLES, H. J. Haddan, Ken- 
sington, London.—19th October, 1881. 

4779. Aucers, P. A. Gladwin, Boston, U.8S.—1st Novem- 
ber, 1881. 

4912. ToRPEDOES, 8. Pitt, Sutton.—9th November, 1881. 

4913. PROPELLING VESSELS, 8. Pitt, Sutton. — 9th 
November, 1881. 


List of Patent Letters which passed the Great Seal on the 
3rd January, 1881.) 
1472. Steam Sreerinc Gear, G. W. Robertson, Glas- 
gow.—5th April, 1881. 
Measvrinc Mik, M. A. Fox, Oxton.—1l7th May, 


2903. PeramBucators, G. B. Lovedee, Birmingham.— 
4th July, 1881. 
2907. Cur Nams, B. J. B. Mills, London.—4th July, 


1881. 
= EXPLopiNG Gases, W. Watson, Leeds.—4th July, 


2924. STEERING Enoines, G. W. Robertson, Glasgow, 
and I. Beck, Sheffield. —5th July, 1881. 
2927. PRopELLINe Venic.es, J. Simmons, Brixton.— 
5th July, 1881. 
2968. Venic.es, R. Brabyn, Bodmin.—7th July, 1881. 
2970. Nats, H. Booth, Bilston.—7th July, 
2977. GRINDING PaInts, Ww. and F. 
Hawley, Duffield.—7th July, 1881. 
. SELF-cLosine Tap, G. Crawford, Port Glasgow.— 
8th July, 1881. 
3001. AncHors, H. Terrell, London.—8th July, 1881. 
3006. ConpEeNsinc Pomps, ‘J. McEwen and 8. Spencer, 
Manchester.—8th July,’ 1881. 
Cope, H. Gardner, London.—8th 
y, 1 


881. 
J. Broadhead, Huddersfield.—12th 
3165. ae Woop, J. F. Wiles, Old Charlton.—20th 
July, 1881, 


3178. Fastenrinc Rupser THREADS, T. Taylor, Derby. 
—2lst July, 1881. 
3181. WATER-TUBE Boivers, F. C. Glaser, Berlin.—2lst 
July, 1881. 
3267. Commopgs, H. J. Haddan, London. —2¢th July, 


1881. 
3279. og W. R. Mortimer, Rogate Lodge.—26th 
July, 1881. 
3303. Sroxg, J. H. Johnson, London.—28th 
July, 1881. 
3513. Sream Enoines, M. Lowe, Wigan.—12th August, 
1881. 


3665. Sream Borcers, J. W. de V. Galwey, Warringten. 
—23rd August, 1881. 

3780. ConTROLLING TyPE-SETTING Macutines, J. E. 
Munson, New York.—30th August, 1881. 

8790. Covertnc CaBLes, W. R. Lake, London.—3lst 
August, 1881. 

3968. Heatinc Water, F. T. Bond, Gloucester.—l4th 
September, 1881. 

8989. Propvuctnc Arr, E. Hesketh, Dartford.— 
15th September, 1881. 

4023. Stircnine Seams, R. H. Brandon, Paris.—19th 
September, 1881. 

4104. TrEaTING BLvue-Grounp, A. J. Struthers, 
Hawick.—23rd September, 1881. 

4120. Curtinc Strips of CHENILLE, W. P. Thompson, 
Liverpool. —24th September, 1881. 

4156. FLoatTinc Batrerigs, A. Longsdon, London.— 
27th September, 1831. 

4161. Wrovcnt Iron Diccers, A. Goodwin, Southwark. 

—27th September, 1881. 

4193. Etecrric Lamps, C. H. Gimingham, Newcastle- 
upon-Tyne.—29th September, 1881. 

4211. CarTRipGcE Feeper, R. H. Brandon, Paris.—29th 
September, 1881. 

4535. DISTILLING Apparatvs, C. Paulmann, London.— 
18th October, 1881 

4605. Steam Borters. J. and G. Tinker, and J. and R. 
Shenton, Hyde.—2l1st October, 18-1. 

4910. Preservinc Ecos, T. Stead, London.—9th 
November, 1881. 

4914. Saarixo Metats, 8. Pitt, Sutton.—9th Novem- 
ber, 1881. 

4988. RING S. Pitt, Sutton.—15th November, 
1881. 


List of Specifications published during the 
week ending December 3lst, 1881. 
1945, 6d.; 2099, 6d.; 2204, Sd.; 2218, 6d.; 2253, 4d.; 
2264, 4d.; 2304, 2d.; 2334, 4d.; 2346, 2d.;° 2547, 2d; 
2348, 6d.; 2350, 2d.; 2351, 2d.; 2352, Qd.; 2353, 2d.; 
2355, aa! 2356, 2d.; 2359, 6d.; 2360, 6d.; 2361, 2d.; 


2374, 


2401, 2d.; 3408 od: 3408, 2407, 6d.; 2400, 2d.2 
2410, 6d.; 2411, Gd.; 2413, 2d.; 2414, 6d.; 2417, 2d.; 
2419, 2d.; 2420, 6d.; 2423, 6d.; 2425, éd.; 2426, 6d.; 


2464, 4d.; 2465, 2d.; 2466, 2d.; 2476, 6d.; 2512. 
2513, 6d.; 2514, 6d.; 2531, 6d.; 2630, 4d.; 2750, 2d; 
3422, 10d.; 3504, 6d.; 3826, 4d.; 3864, 6d.; 4004, 6d.; 
4110, 6d.; 4168, 6d.; 4357, 6d. 


*,* Specifications will be forwarded by _— from 
the Patent-office on receipt of the amount of price and 
postage. Sums ex ing 1s. must be remitted 4 
Post-office order, made payable at the Post-office, 5, 
High Holborn, to Mr. H. Reader Lack, her Majesty's 
Patent-office, Sc Chancery-lane, 
London. 


ABSTRACTS OF SPECIFICATIONS. 


Prepared by ourseives expressly for THE ENGINEER at the 
office of Her Majesty's of Patents. 


1945. MacHINERY FOR SEPARATING Licat 
ParTICLEs FROM AIR EscCaPING FROM MIDDLINGS 
Ponririers, &c., L. Fiechter, Minneapolis, Minnesota. 
—4th May, 1881.—(A communication from Christian 
Brothers and Co., Minneapolis.) 6d. 

This relates to means of avoiding the necessity of 
astive room. A isacylinder of woollen cloth with a 
thick heavy nap wound in zig-zag manner over a 
skeleton frame of — or other — C is = 
eddy chamber or pocket to receive particles ; D, 
sir arrester or baffle plate; E, knocking apparatus ; 


H, main delivery spout for stive and dust; L,a cam 
on driving shaft drawing back the knocker or hammer 
K, orce at each revolution by coming in contact with 
the pin M on same, and thus compressing the spring 
R, until the cam passing the pin, the knocker is free 
to bound back and strike a corner on the cylinder. 


2099. WarpPixc, oR Beaminc 
Macuines, & and Cook, Bury, Lancaster.—13th 
May, 1881. 6d. 

A shaft is fixed across the machine and to it motion 
is imparted. On it area number of wheels with slots 
in their peripheries, and over them passes an endless 
chain, carrying a number of bars in an open lattice 
form. When a thread breaks the pin falls and comes 
in contact with the bars, thus stopping the chain and 
throwing the shaft out of gear. To take the weight 
of one or more of the slack rollers off the yarn, the 
back roller is caused to arrive at the bottom first 
before the second roller moves, and when at the 
bottom it strikes the ends of levers which cause the 
second roller to be put into action, and the second the 
third, the weight of one roller only resting on the 
twist’ at the same time. 


2204. Latues ror Turninc Buttons, &., H. J. 
Haddan, London.—20th May, 1881.--(A communica- 
tiou from EB. Kretschmann, Saxony.) 8d. 

This consists in driving the two cutters mn gm 
by one band, which can be tightened and ae 

means of a pulley ; alac also in the feeding mec: 

consisting of a movable groove, safety lever, ond 

movable knee, combin a holder, the lever 
being connected with a box and spiral spring, the 

feeder and knee actuated . an excentric and lever ; 3 

also in the ar two h 

on the main frame and moved by an excentric, the 


crossheads ha’ check pieces, which are opened and 
shut automa ly by an excentric and slot arrange- 
ment. 


T. Harby, Liverpool.—20th May, 


me relates to padlocks in poy te the shackle allows 
the padlock when unfastened ‘yoy yo the 
loops, and thereby prevents 


being apparently secured when it is only wedged into 
its locked position. The shackle is opened and closed 
by the at's movements of a part of the case, and 
secured in its locked position by a locking bolt or stud. 


2253. Ramway Sienas, W. Morgan-Brown, London. 
—24th May, 1881.—(A from G. H. 
Roth, Boston, U.S.A.)—(Void.) 4d. 

This relates to indicating mechanism to be actuated 

by a passing train. 
279. IMPROVEMENTS IN SECONDARY BATTERIES, 
W. Swan, Newcastle-on-Tyne.—24th May, 1881. 4d. 
Plates of lead are prepared having a cellular, corru- 
gated, or grooved surface or surfaces capable of 
es in the cells, &c., spongy or finely divided 


2323. Iwerovements Seconpary ELECTRIC 
Batrerigs, J. H. Johnson, London.—26th May, 1881. 
—(A communication from La Société * La Force et la 
Lumitre,” Société Generale d'electricité, Brussells.)— 

The only new feature is in the manner of obtaining 

lead pds be by bundles of finely drawn lead wire. 

2334. Furnaces Usep IN THE METALLURGY OF 
Copper, A. M. Clark, London.—27th May, 1881.— 
(A communication from J. Garnier.) 4d. 

This in ting arsenic, antimony, and 
phosphorus from coarse or black copper or matt 4 
refining on a hearth of basic material, on which at eac 
operation is 5 a layer of asic fluxes and 
carbonates, such as lime or » raw | 
or dolomites, peroxide of manganese, litharge, fluor 
spar, &c, 

2346. Looms, J. Bottomley, —28th May, 1881. 
—(Not proceeded with.) 2 

The object is to run a fast — loom with a loose 
reed pick and i at ahigher speed and much easier 
pick than hithert This is accomplished by removing 
the swell hinged > the back part of the shuttle-box, 
and in its place introducing a loose reed spring, thus 
enabling the force of the shuttle to act upun the 
picker. Mounted upon the picker guide rod and 
behind the picker is a strap connected to the stop rod 
catch, so that when the a. is pushed back by the 
shuttle the stop rod catch is raised. 

2347. Raitways, A. J. H. Smythe, Ireland.—28th 
May, 1881. —(Not proceeded with.) 2d. 

is relates to the use of sleepers of steel or iron 
plates of trough section, and stiffened with cement, 
concrete, or timber, which sleepers are placed between 
the rails at intervals. Also to the use of steel or iron 
plates outside the rails, the a rails, and sleepers 
being fastened together by bolts. 

2348. Inpia-RUBBER VaLves, &c., A. Pegler and T. 
= Watson, Retford, Nottangham.—28th May, 1881. 


ms relates to means to prevent india-rubber valves 
from cracking, and consists mainly in ddi 


sion thereof, the extension having a plain periphery 
upon which the arms of the star a may slide 
instead of being engaged as they are with the cavities 
and studs in the existing sley. The shaft and lever 
are kept in position so long as the weft remains 
unbroken b; y means of a small catch against which the 
shaft is held by a spiral or other spring. A 
carried from the finger ge Lad a _— opposite to 
the catch. To this rod is fixed forked 
lever which comes in contact with 
2359. Fitrerina, &c., J. F. N. 
Ecuador,—28th May, 1881. 6d. 

The apparatus consists of a barrel or shell of wood, 
earthenware, or other substance not acted upon by 
the solvents or chemical agents employed, and inside 
which is constructed an inner barrel or prismatic or 
a 4 snows shell, a space being left between the two. 

he inner barrel is perforated, and one surface covered 
with the filtering medium. The outer barrel is pro- 
vided with draw-off cocks. 


2361. Disinrecrant Compounns, &c , 
T. F. Scott, Surrey.—30th May, 1881.—(Not pro- 
ceeded with.) 2d. 

Oxide of manganese is ang with a potash sulphate 
of alumina, or and fused, producing 
combined salt o or per 
of alumina, 

2363. CLeanina Mitk Vessexs, &c., S. J. Pocock, 
Vaurhall.—30th May, 1881. 4d. 

Two brushes are mounted on axles and caused to 
revolve rapid] ly one acting on the inner surface and 
the other es e outer surface of the milk vessel, such 
— ing partly immersed in a suitable cleaning 

quid, 

2364. Pockxet-knire, @. Roe, Ireland.-80th May, 
1881.—(Not proceeded with.) 2d. 

This relates to means for preventing the main blade 
opening accidentally, and which, when open, cannot 
recoil so long as the handle is in the handle. 
A lever of equal length to and outside the knife case 
swings on the pivot of the main blade, on which pivot 
between the lever and case is keyed a cam, with which 
apin on the lever engages when desired to open or 
close the blade. 


2365. Morive-power Enoine, J. Neil, Glasgow, and 
J. Kerry, Greenock. — 30th May, 1881. —-(Not pro- 
ceeded with.) 4d. 

The invention consists in forming the cylinder 
rather more than three times the len, of the stroke, 
and boring out a part rather longer t the stroke at 
each end, in each of — a piston works, such 
pistons being connected by rods, between which, in 
the space between the gitena, is fitted the crank 
shaft ted by a ting rod to one of the 
pistons. 

2370. Workino THE SLIDE VALVEs OF STEAM ENGINES, 
&e., H. B. Newton, London.—30th May, 


the rubber strong pieces of twine, or strands, or shreds 
of other flexible material, in such a manner and in such 
position as to arrest any cracking. 


2350. Rotary HEELs For Boots Suogs, W. 
May, 1881.—(Not proceeded 
with.) kd. 

This relates to a circular heel, fitted so as to be 
capable of revolving on a bolt secured to the heel. 
2351. Purrixc Tocerner orn AFFIXING STAIRs, 

Steps, &c., T. A. Brockelbank, Old Broad-street.— 
28th May, 1881.- (Not proceeded with.) 2d. 

Crutches, bands, supports, or clips have on their 
underside studs, holes, or projections, to fit into holes 
or grooved slots formed in supports secured to the 
stair framing. 

2352. Srrinc Bottoms ror Bens, &c., H. Dal- 
rymple, Worcester, U.S.A.—28th May, 1881. tea 
proceeded with.) 2d. 

Upright helical springs are secured to longitudinal 
slots, between which cross slats extend and are sus- 
pended by chains from the springs. Longer chains 
connect the end springs with the slats by means of 
hooks, both sets of 8 in passing from the slots 
over the outer coils of the springs having curved tubes 
thrust ae one of their links and placed upon the 
outer coils of the springs to protect the same. 


2353. Coot CuampBer For Storinc Foon, &c., J. 
Guynne, Hammersmith.—28th May, 1881.—(Not pro- 
ceeded with.) 2d. 

The chamber consists of corrugated walls of a 
material being a conductor of heat, around 
which is a second ber, the space between the two 
being in communication with a refrigerator or cooling 
apparatus. 

2355. Macuinery ror Dovsiinc, Drawine, &c., 
Woot, Corrox, AND OTHER FiBRovUSs + 
T. Robinson, Leeds.—28th May, 1881. 

This consists, First, in the arrangement al combi- 
nation of drawing rollers applied to mule spinning 


machines ; Secondly, the 5 ment and latin 

of compensatin, apparatus. drawing is a part 

section of mule, showing application ot drawing 
rollers for condensed material. 

2356. Wasuino Coat, &c., 7. Bell, jun., Saltburn-by- 
the-Sea, and W. Ramsay, Durham.—28th May, 1881. 
—(Void.) 2d. 

A semi-cylindrical trough is used, and is mounted 
in an inclined position, e coal bein it 
at the higher end, and a stream of water d 
along it. An axis is caused to revolve, and we “nn 
of stirrers keeps the contents in motion. 


2360. Storrrnc Motion ror Looms, W. Walker, 
Ratcliffe Bridge, Lancaster.—30th May, 1881. 6d. 
The object is to y throw out of gear the arrangement 


| 
known as “ les chain” immediately on the seated 
ing of the weft, and thus to prevent the necessity for 
turning back the sley to obtain the correct pattern 
- to save the time of the weaver. A shaft 
cam somewhat resembling a ratchet whee! 
is fixed at a right ——_ with the chain motion, and is 
connected wi ig wheel of the chain motion by 


means of a suitable lever. Upon the same axis, and of 
the same diameter as the ring wheel, is made an exten- 


Srom A, Nathan, Milan. 

The Fe shows a side elevation of a direct- 
acting steam pump. A is the steam cylinder and B 
the pump cylinder. The cylinder A, instead of having 
only one discharge port placed between the two 
admission ports, as in the ordinary slide valve engines 
is formed with two disch ports, which are placed 
one immediately outside of the two admission ports. To 
provide for one the slide valve the distance required 
a n and close the several ports at the end of each 

e of the piston, the central portion of the siide 
ae rod is removed and replaced by a casting G, 


having at each end a small cylinder H H!. The outer 
ends of these cylinders H H! are closed by covers, to 
which are secured the ss portion a the slide 
valve rod. In each of the cylinders H H' is placed a 
which pistons are connected by a 
ght rod at such distance apart that when one inden, 
in} pushed forward to compress the air in its cylinder, 
the other piston is drawn back in its cylinder so as to 
uncover a small opening made in the side of the 
cylinder, through which air can enter to make good 
any loss which may have in any way occurred d 
the act of compressing the air in that cylinder. 


2371. Knorrer on Strainer J. H. Annan- 
May, 1881. proceeded 


A “thin sheet of vulcanite is attached to a metal 
mould or frame, the vulcanite being cut in slits pod 
correspond to Somer in the frame, and se’ 
the straining medium. Another method conaiats in 
coating the whole frame with vulcanite. 


2374. Compinep Giose, GLope Hover, anp Gas 
Burner, G. B. Webster, Nottingham.—30th May, 
1881. pe proceeded with. 

This consists in the combination of a governor 
burner, globe, and holder. The burner consists of a 
cylindrical barrel with a float working inside it, and 
actuated by the pressure of gas so as to partially ‘close 
or open the passage for the gas. The globe has at the 
openin a conical air director coming part of the way 

the flame, = which directs the current of air. 

The holder sists in a tri v4 U-shaped 5 


23°76. Equitisrivm VALVE, C. Wenner, Switzerland.— 
Slst May, 1881.—(Not proceeded with.) 2d. 

An outer shell has a hole tapering from each end to 
the centre, and a lateral hole is provided to admit the 
water or other fluid under pressure. At the opposite 
side, between the centre and the ends, are two other 
outlet lateral tubular passages, through which the 
fluid is conveyed to each side of the piston. An 
annular is formed where each outlet passage 
joins the m ms shell, and in each is a hollow taper 
Lng fixed 4 in place by a screw ~ 4 One plug has a 

~ ee central passage for the discharge of the 

d, and through the other the valve spindle works. 
= the latter are two piston valves working inside the 
plug, and governin; e passage of the fluid to and 
rom both sides of the piston. 


23'7'7. MANUFACTURE OF FinINGS FOR CLARIFYING AND 
Preservine Aes, &c., C. J. T. Digby, Hammer 
smith.—3lst May, 1881, 2d. 

ame refining or clarifying and preserving mixture is 
posed of from 41b. to 5lb. sulphuric or acetic 

acid is poured over from 7 lb, to 8 Ib. of oyster 
shells and left in an air-tight vessel for from five to 
six hours, after which an equal quantity b; 7 weight of 
water is added, and the vessel again closed for five or 

six hours. 31b. or 4lb. of gelatine is placed in a 

second air-tight vessel with about 27 gallons of water 

and well agitated each day for three days. The two 
mixtures are then poured together and weil agitated, 
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after which the vessel is closed air-tight for about two 

days, when the compound is ready for use. 

2379. Lames, BE. P. Alexander, London.—31st May, 
1881,.—(A communication from E. Gény, Paris.)— 
(Not proceeded with.) 2d. 

This velaten to means for affording ready access to 
the wick for Toning ne trimming, and at the same 
time facilitating the filling of the lamp without 
removing the globe or other part, and it consists 
essentially in providing a lateral opening in that part 
of the lamp which supports the globe or chimney, and 
in rendering such part capaMe of being slid up or 
down so that the aperture may be brought opposite 
the wick. 

2380. Macuine ror Wuerttinc Scyrnes py Ham- 
MERING, M. Bauer, Paris.—3lst May, 1881.—(A 
coumunication from T. Jacquot and J. Thirion, 
Nancy.)—(Not proceeded with.) 2d. 

The apparatus is carried on a tripod, the — part 
of which is of iron, to which three legs are fastened ; 
this upper part carries an anvil, and to it the frame 
of the machine is fastened, 1is frame supports a 
dise carrying a suitable number of cams, which serve 
to raise a hammer, and then allow it to fall suddenly 
on the anvil. On each cam is a tooth, which, at its 
lowest position, acts on a ratchet wheel, whereby the 
feed is effected. ‘ 

2381. Praixtinc Prorocrapnus in Revier, H. A. 
Bonneville, Paris.—31st May,1881.—(A communica- 
tion from W. H. Guillebaud, New Jersey, U.S.A.)— 
(Not procecded with.) 2d. 

. The object is to produce embossed photographs in a 

rapid and comparatively cheap manner in bol 

rounded relief, instead of the flat relief so far obtained. 

2382. Snutrer Workers, H. A, Bonneville, Paris.— 
3lst May, 1881.—(A communication from F, D. 
Blake, Brooklyn, U.S.A.)—(Not proceeded with.) 4d. 

This consists in the combination of a box to be fas- 
tened to the outside of a window, and containing a 
cog-wheel, a shutter arm fixed to the cog-wheel 
spindle, a spindle capable of being inserted into the 
window-sill, a hand crank, a pinion and a rec 
wheel on the spindle, the pinion gearing with the cog- 
wheel, and « spring detent engaging the recessed 
wheel, so that when the spindle is turned, the shutter 
arm is moved to open or close the shutter, while the 
detent and recessed wheel lock it in any position. 


2385. Ventivator on Curmney Tops or Caps, H. J. 
Haddan, London.—3lst May, 1881.—(A communi- 
cation from R. J. Evans, Toronto, Canada.)—(Not 
proceeded with.) 2d. 

The object is to produce an upward draught in the 
ventilator, no matter in what direction the wind 
strikes against it, and it consists of a casing formed by 
the union of two cone frustrums provided with a 
conical cap supported a slight distance above the 
upper cone frustrum. The lower cone frustrum has 
an air tube extending about half way into its interior, 
the latter frustrum having a circle of holes pierced 
through it on a line with the top of the air tube. 
2889. Device ror Boots aNp SHoEs PREVENT 

Suuppine, W. R. Lake, London.—31st May, 1881.— 
(A communication from B. Willins, A. Lequin and 
EB. Le Gallois, Paris.) 6d. 

A plate of metal with two curved hooks in front to 
lay hold of the boot between the sole and the upper 
has at the back two holes in which the ends of an 
india-rubber band are secured, such band passing 
above the heel and so securing the plate in position. 
On the under surface of the plate are a number of 
conical tempered steel points. 

2390. Pianorortes, W. R. Lake, London,—3\st May, 
1881.—(A communication from A. K. Hebard, Massa- 
chusetts, U.S.A.) 6d. 

This consists, First, in a jack in one part hinged on 
a stationary rail and connected tothe key, and in the 
other part hinged to a hammer butt and arranged to 
rest upon its hinged part, all in such manner, and in 
such relation to each other and to the key and ham- 
mer, that on a depression of the finger end of the key 
the hammer will be thrown against the string, and at 
or before striking the same the part of the jack con- 
nected to the hammer butt will have changed position 
in relation to the hinged part and the hammer butt, 
so as to cause the hammer to return from the string and 
be caught against another rebound under the same 
depression of the key by the then relative positions of 
the two parts of the jack, and on a lift of the finger to 
return of themselves to their normal position; and 
Secondly, in the combination of a fulcrum pin for the 
hammer butt, or for other parts of the action that 
swing about a centre made with a rounded and with 
a flat portion, and of a spring arranged to bear upon 
said flat portion. 


2392. Harrow, J. McKinley, London.—3lst May, 
1881.—(A communication from R. Cockerell, Mel- 
bourne. )\—{ Not proceeded with.) 2d. 

This relates to a rotary harrow and consists of tines 
or teeth formed in the shape of serrated bobbins or 
flanged wheels. and fixed on jointed rods which allow 
the rollers yielding to the inequalities of the ground. 
2393. Reversiste FOR SCHOLASTIC PURPOSES, 

&e., B. Tomkys and W. Tattersall, Haslingden, 
Lancashire.—31st May, 1881.—(Not vroceeded with.) 
2d. 


This consists of a white slab of pot opal glass, the 
surfaces of which are made rough by grinding so as to 
show marks made by black or coloured chalks. The 
slab is hung in a frame so that either surface can be 
readily exposed. 

2397. FuRNacEs ror CARRYING ON CEMENTATION 
Processes, W. P. Thompson, London.—8lst May, 
1881.—(A communication from F. and J. Pages, 
Paris.)—(Not proceeded with.) 4d. 

The object is to provide an improved furnace for the 
cementation of iron, and it consists in the combination 
of ac ber of refractory material of parallel- 
opipedon or other form enclosed in masonry in such 
manner that a space is left between the masonry and 
the chamber sufficient to permit the introduction of 
combustible. 

23899. MacuINERY FOR THE GRADUAL REDUCTION OF 
Grain, W. P. Thompson, Liverpool.—3ist May, 
1881.—(A communication trom W. D. Gray, Mi- 
waukee, Wisconsin.) 6d. 

This consists, First, in the method of separating the 
flour and middlings from the wheat break or partially 
reduced wheat, by passing the same over a smooth 
perforated sheet of metal; Secondly, in the combina- 
tion of two reducing rolls and a smooth perforated 
metal sheet arranged thereunder; Thirdly, in the 
combination of a primary pair of reducing rolls, a 

y pair of reducing rolls, and an intermediate 


inclined sheet of perforated metal having a smooth 
upper surface; Fourthly, in the combination of the 


upper reducing rolls, the lower reducing rolls, the 
intermediate screen to receive the material from the 
first rolls and deliver its tailings to the second rolls, 
the second ani lower screens arranged to receive the 
material from the lower rolls, and the inclined 
delivery board arranged to duct the screening 
from the two screens and the tail of the machine. 
Other improvements are described. The drawing isa 
longitudinal vertical section. 
2400. Apparatus ror Hotpinc Borrves ContTarnine 
EFFERVESCENT AND STILL Liquips, £. Farrow and 
R. B. Jackson, Great Tower-street.—31st May, 1881. 
—(Not proceeded with.) 

This consists of a frame working on centres in a 
stand, and provided at one end with an adjustable 
back to fit into the punt of the bottle, and at the 
other end with an adjustable cork for fitting into the 
mouth of the bottle. In the cork is a passage closed 
by a cock and communicating with the interior of the 
bottle. 

2401. PLovcns, J. Cooke, Lincoln.—3lst May, 1881. 
—(Not proceeded with.) 2d. 

This relates to ‘‘ gang” ploughs and ‘turnwrest” 
ploughs, and the First improvements consist in 
making gang ploughs of one main beam which carries 
the binder frame or plough, and from it the secondary 
iron beam which carries the front frame or plough, is 
carried by large screws to admit of its being set 
further from or near to the main beam. The draw- 
hook and lanes are attached to the main beam and 


consists of a cast steel casing C the whole length 
of the gun, annealed and turned inside to re- 
ceive the inner lining tube A butting, bya anges 
shoulder E against a corresponding shoulder of the 
casing, and extending the whole length. The outer 
lining tube B is d into position, and a should 

on it butts against a corr di houlder on A. 


b 


BC y 
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The tubes fit easily in the casing and in one another, 

and are made of soft coiled iron. D is a short breech- 

lining tube screwed in from the breech, and receiving 

an inner lining tube, into which the breech plug P is 

screwed. 

2426. Looms, R. L. Hattersley, Keighley, and D. Bailey, 
Huddersfield.—2nd June, 1881. 6d. 

This relates to operating the weft fork and knocking- 
off lever in looms having change shuttle-boxes. On 
each side of the slay board, and for operating on each 
single shot of weft, the weft fork is placed about the 
centre of the slay board, and is fixed to an oscillatin 

extendi ite the lever for knocking off. 


= so as to be readily removable to suit the draught 
‘or two, three, or four horses. In ‘“turnwrest” 
ploughs the wheels are attached so that they will 
each alternately act as land and furrow wheels by 
being mounted in a swing carriage fixed under the 
beam. 


2408. Makine Paint WITH THE REFUSE FROM ARSENIC 
Furnaces, D. Brown, Faliouth, and R. 
Michell, Combe Hill, Cornwall.—81st May, 1881. 2d. 

The arsenic refuse obtained from crude arsenic after 
burning is either ground and mixed with ochre and 
with oils to form paint, or is incorporated with tar or 
pitch, and used to preserve wood and iron. 

2406. Cuimney Tors orn VentiLators, W. Chrystal, 
Commercial-road.— 31st May, 1881. 6d. 

The object is to induce upward currents in the 
chimney or shaft, and it consists of a number of 
upright plates placed radially around the tiue, and 
having fixed between each two of them a number of 
upwardly inclined deflecting plates or louvres placed 
one over the other, with a space between them open- 
ing into the flue. 

2407. Fine-arms, A. M. Clark, London.—3lst May, 
1881.—(A communication from A. Hope and A. &. 
Oliver, Elberton, U.S.A.) 6d. 

This consists in attaching the gun stock so that it 
may be fixed at any desired inclination to the barrel, 
and the stock shortened or lengthened. 


2409. Serine Bavances, C. Maschwitz, Birmingham. 
3lst May, 1881.—{A communication from EB. F. 
Grell. Not proceeded with.) 2d. 

The object is to enable the pointers of spring 
balances required to weigh certain materials in a plate, 
dish, or basin, to be placed at zero when the dish or 
plate is on the scale, so that it will not be necessary 
to weigh it separately, and deduct its weight from the 
gross weight when it contains the material to be 
weighed. 


2410. Quarryine &c., A. M. Clark, London.— 
81st May, 1881.—(A communication from A, R. R. 
Reese, Phillipsburg, U.S.A.) 6d. 

The objects are to avoid excessive waste, labour, 
and expense incidental to the ordinary modes of 
quarrying, and it consists in the use of a reciprocating 
travelling frame, provided with rotary saws or cutters, 
supported on a frame with adjustable legs, and which 
also supports the mechanism for driving the cutters. 
2411. Transmitrinc Motive Power, J. Aylward, Bir- 

mingham.—l1st June, 1881. 6d. 

chain or band is used having projecting cross 
pieces on its under side to take into recesses formed in 
the peripheries of the pulleys over which it passes. 

The cross pieces each consist of two half frustra of 

cones having a common axis, and joined together at 

their smaller ends by a short cylindrical piece, the 
recesses in the pulleys being of a corresponding form. 


2413. Grose Hover, J. Chatwinand H. Shipway, 
Hay Mills, Worcester.—1st June, 1881.—(Not pro- 
ceeded with.) 2d. 

The holder consists of three arms, two having a 
notch to receive the bottom edge of the globe, while 
the third is a plane on the surface where the edge of 
the globe rests, the globe being secured in ition by 
an internal button, screw hook, or excentric inserted 
from the lower side of the third arm inside the edge 
of the globe. 

2414. Manuracrure or MivanalseE, J. A. Sparling, 
Highgate.— 1st June, 1881. 6d. 

This relates to a hine for the fact of 
Milanaise "—a material with a cotton core covered 
with silk and used to weave into textile fabrics. The 
machine carries two spindles, on one of which is the 
bobbin containing the cotton, and on the other is a 
bobbin to receive the cove cotton. The cotton in 
its passage from one bobbin to the other is caused to 
revolve without twisting, and to it a number of silk 
threads are led and become twisted round it. 


2417. Currinc Crops, H. H. Duke, Westhury.—ist 
June, 1881.—(Not proceeded with.) 2d. 

This relates to reaping machines, the knives of 
which are in the form of an endless chain, and it con- 
sists in making such chain of oblong pieces of metal, 
near the centre of which at each end is an annular 
cavity, half in one link and half in the adjoining one, 
and into this annular cavity a steel ring is placed to 
form a hinged joint. This chain is supported in a 
apiece ng position by two or more pulleys over which 
it travels. 


2419. AsceRTAINING THE DEFLECTION Or SHOT AND 
SHELL, F. W. Panzerd, Harwich.—lst June, 1881.— 
(Not proceeded with.) 2d. 

This relates to an instrument mounted on a stand 
and intended to enable the range officer to determine 
with accuracy whena shot fired has struck within the 
allowed limits of deviation or beyond such limits. 


2420. Stream BorterR AND oTHER Furnaces, J. 
Henderson, London.—lst June, 1881.—(A communi- 
cation from J. R. Russell, Rangoon.) 6d. 

This relates to steam boilers to be heated by paddy 
husks, sawdust, or small coal, and it consists, First, 
of a complete method of stoking by machinery, the 
fuel being equally spread over the grate ; Secondly, in 
rendering the boiler portable by mounting it on rails 
and wheels; Thirdly, supplying the fuel by means of 
a slotted fixed ape forming the top of the furnace, 
and over which is mounted a similar swinging plate ; 
and Fourthly, making the firegrate surface of a concave 
form, having segments of perforated plates or bars 
with rollers intervening, through which a current of 
air can pass. 


2423. TreaTMENT OF ORGANIC SUBSTANCES FOR THE 
Propvuction or Ammonia, &., W. L. Wise, West- 
minster.—lst June, 1881.—(A communication from 
Dr. H. Grouven, Leipzig, Saxony.) 6d. 

This consists, First, in converting nitrogen of 

organic substances into carbonate of ammonia by 

ing suc! bsti to ash with steam at a tem- 

of from 400 to 700 deg. Cent. in an atmosphere 

m which air is excluded, and ducting the pro- 

ducts of combustion in admixture with an excess of 
steam through a glowing substance, such as descri 

in patents No. 1136, a.p, 1878, and No. 5504, a.p. 1880; 

and Secondly, in the apparatus to be employed in the 

operation. 


2425. Orpvnancr, W. Palliser, South Kensington,— 
2nd June, 1881. 6d. 
This relates to 3 which may be either breech- 
loaders or muzzle-loaders, the drawing showing the 
application of the invention to a breech-loader, and it 


On this rod is an arm, from which a pin hangs down 
beneath the arm and passes through slide bearings 
attached to the slay board, rising and falling with the 
weft fork. Through the same bearings passes an up- 
be add go the lower end of which rests on a lever 
hin beneath the slay board, the upper end being 
under the arm on the weft fork rod. A stud on the 
end of the last lever rides during the forward motion 
of the slay on a circular bearing attached to the loom 
end, and over a hinged inclined plate during the back 
motion, which movement elevates the weft fork, and 
keeps it in this position until the end of the plate is 
reached, when it drops down on to the circular 
ing. Under the slay board is hinged a lever 
capable of working horizontally. As the slay board 
recedes this lever comes in contact with a stop piece 
attached to the loom end, which causes the a of the 
lever to project forward under the weft fork 
mechanism, 
242'7. Wacons anp Trucks, J. C. Martin, East 
Indies.—2nd June, 1881. 8d. 

This relates to discharging the wagon so that the 
load is discharged clear of the road. The bottom of 
the truck is adjustable, and is in the form of a double 
slope, highest at the centre. The sides of the wagon 
are hinged at top, and open outwards when released, 
the pressure of the load on them forcing them. 

2431. SicNaLLine Apparatus, 7. M. Ford, 
London.—2nd June, 1881. 6d. 

This relates to means whereby passing trains 
operate the signals to indicate to following trains 
whether the line is clear, and it consists of a plate B 
arranged inside one of the rails and depressed by a 


passing train. The piece B is attached to lever C, the 

other end of which is attached to a collapsible 

chamber FE, to the top of which a whistle is secured. 

To prevent the whistle sounding when the line is clear 

is operated at time as the signal, and 

e compressed by the is vented from 
issuing by the whistle. 
2433. Potato Diccers, W. Dewar, Dundee.—2nd 

June, 1881.—(Not proceeded with.) 2d. 

A rotating digging instrument is carried at the 
back of a wheeled frame, and is driven by bevel wheels 
from the axle of the carrying wheels, but instead 
of being on a rigid shaft it is upon a tube run: 
on a spindle fixed to the framing, the object being to 
enable the shank of the sock to be fixed on the ro | of 
the fixed spindle, which projects behind the digging 
instrument. 

2434. Looms ror Weavine Brace WEBBING, &c., G. 
H. Snith, Manchester.—2nd June, 1881. 6d. 

This relates to the needle and shuttle motion and 
also to the taking-up motion. The two needles for 
carrying the weft are made of a straight arm with a 
curved segmental portion concentric to a bush, in 
which are two sliding P agen to one of which each 
needle is connected by the straight arm. The needles 
are actuated by a cam and levers, and an up-and-down 
motion is communicated from the needles to the 
sliding pieces to cause the needles to change their 
positions each time they enter the shed, in weaving 
a double cloth to form the selvage on one side. The 
selvage on the other side is formed by a horizontal 
stationary shuttle. The taking-up motion consists 
of a bush driven by a band turning on a rod in which 
right and left-handed endless threads are cut crossing 
each other. A pin in the bush takes into the groove 
and causes the bush to travel to and fro. 

2440. Woven Farnrics, &., F. A. Arbenz, 
Zurich.—2nd June, 1881.—(Not proceeded with.) 2d. 

The warp and weft threads are both made varigated 
by twisting two threads of different shades or colours 
together, and they are then woven into stuffs. 

2441. Catcutatine Apparatus, H. H. Lake, London.— 
2nd June, 1881.—(A communication from H. Beau- 
court, Villeurbanne, France.) 6d. 

In a suitable frame is ted a wheel with 100 
teeth engaging a pinion connected with a disc having 
nine openings corresponding to the teeth of the 
pinion. There is alsoa dial carrying a pinion with 
ten teeth and divided into ten parts, and marked 0, 
100, 200, up to 900. Two openings allow the numbers 
on the toothed wheel and those on the dial to be seen, 
and when the number 99 appears at the right hand 
opening the disc is caused to make one-ninth rovolu- 
tion, a projection on the toothed wheel causes the 
pinion of the dial to advance one tooth, so as to 
present the first hundred at the left opening. At 
each ninth rotation of the disc the toothed wheel 
advances one tooth. 


2443. ReevLatinc THE or Water, &c., C. H. 
von Uliner, Euston-road.—3rd June, 1881.—( Not pro- 
ceeded with.) 2d. 

The object is to prevent waste, and it consists of a 
tube bent in the form of a horseshoe, which acts as a 
syzhon, and is placed in a cistern. Both ends of the 
tube are open, one being bent outwards and passing 
through the bottom of the cistern, while the other 
rests thereon, and —— to the bottom is a scoop- 
shaped box which is ra’ and lowered by a lever. 


2445. Surrortinc Lawn Tennis Nets, R. H. 
Edmondson, Manchester.—3rd June, 1881.—(Not 
proceeded with.) 2d. 

The pole stands on four feet, one longer than the 
others, and weighted to prevent it being pulled over or 
raised by the strain of the net, the lower corner of 
which is secured to the bottom of the standard, and 
a cord od regia through the upper edge of net and is 
secured to one extremity of a cord or chain ros 
over a pulley near the top of the standard, and carry- 
ing a weight to keep the net taut. 

244'7. Corton, &c., W. R. Moss, Bolton.—2rd 
June, 1881.—(Not proceeded with.) 2d. 

The object is to prevent the accumulation of waste 
from forming on the ends or bearings of the ‘“‘ detach- 
ing” and fluted rollers, and it consists in constructing 


the comb cylinder so as to cause it to act as a revolvi: 

clearer for brushing the waste fibres from the ends 

these rollers. 

2448. Treatine Rice, EF. Martin, Whitechapel, ond 
Besins, St. George s-in-the-East.—drd June, 1881. 


_ The object is to obtain a substitute for malt for use 
in brewing or distilling and for other uses, and it con- 
sists in steeping paddy or unshelled rice in water for 
two or three days, after which it is spread on a malt- 
ing floor and heated until the requisite germination 
has taken place. It is then dried, and if desired 
roasted to fit it for use as a colouring matter for beer. 
2449. Measurinc MECHANICAL AND ELECTRICAL 
age C. V. Boys, Wing, Rutland.—3rd June, 
The drawing shows an in ting apparatus applic- 
able to a double-acting other fluid 
engine. A are two vessels covered by flexible 
diaphragms, the centres of which are connected by a 
stem, and which communicate respectively by pipes 
with the two ends of the working cylinder Ae the 
engine ; B is the integrating cylinder fitted on an 
axis along which it can slide, while it also revolves 
with it. e axis gears with a suitable counter. D is 
a lever connected to the piston rod or other part of 
the engine, and to it is connected, by a ball-and- 


AN 
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socket joint, a yoke embracing the two ends of 
integrating cylinder B, so as to cause the latter t 
reciprocate. A disc E bears on B, and is mounted in 
swivel frame with a vertical axis pressed down by a 
spring. On this axis isan arm with a radial slot in 
which works a pin projecting from the stem connect- 
ing the diaphragm, so that the alteration of pressure 
on the latter causes the disc E to incline, and so turn 
cylinder B, which, through the counter, indicates the 
work done. An application of the invention to 
measure the work done by an electrical current 
between two points of a conductor is also described. 
2450. Perroratinc INsTRUMENT FOR PRopucise 
STENCILS TO BE EMPLOYED IN THE REPRODUCTION OF 
Waritines, &€., D. Gestetner, Thurloe-square.—3rd 
June, 1881. 6d. 

A small toothed, notched, or roughened wheel is 
mounted on an axis carried by a Lolder, and when 
used in writing or drawing upon thin waxed paper or 
other suitable material, the work produced consists of 
lines of minute perforations, the sheet so perforated 
forming the stencil. 
2451. SryLocrapnic Fountain Pens, J. Nadal, South- 

ampton-row.—3rd June, 1881. 6d. 

A or movable writing rod extends through the 
writing tube and projects slightly, the other end 
extending beyond the opposite end of the tube. The 

is surrounded by a spiral spring which closes the 
hole for the flow of ink, except when the point of the 
rod is pressed. These are all detachable from the 
reservoir, so that they may be readily removed when 
requiring cleaning. 
Rotary Pumps, S. Mellor, North Bow.—3r, 
June, 1881.—(Not proceeded with.) 2d. . 
This relates to improvements on patent No. 1311, 


*A.D., 1880, and it consists in a revolving cylinder 


rotating upon fixed hollow discs, of which there are 
two. The cylinder has a centre within its periphery, 
from which a pendulous tongue vibrates, such tongue 
passing through a circular revolving block provided 
with trunnions that take into recesses in the discs. 
The periphery of this block works in contact with the 
bore of the cylinder, and the inlet and outlet ports 
-_ arranged one in each disc on opposite sides of the 
block. 


2456. AxLE-Boxes ror Locomorives, &c., J. Bottom- 
ley, Manchester.—4th June, 1881. 8d. 

This relates toa radial axle-box intended for locomo- 
tives and other vehicles, so as to ensure its assuming 
a correctly radial position or a curve, and also its 
return to a central position when leaving such curve. 
The axle-box D combines in one piece the two bear- 
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ings; it has no guides, but is furnished with radius 
bars E pivotted to the frame. The bearing springs 
rest on the axle-box over the bearings by means of 
spring pillars F, so that the axle-box is free to move 
laterally, the degree of motion being controlled by the 
springs G. 

2464. Tites, J. Taylor, Clapham-road.—1th June, 

June, 1881.—{Not proceeded with.) 4d. 

The object is to reduce the quantity of tiles required 
to cover a given area by reducing the amount of lap, 
and it consists in the use ofa hexagonal tile, the sides 
that are vertical with the roof being equal to the lap 
required. At the apex of the upper angle is an enlarge- 
ment to receive a hook or fastening, and in each verti- 
cal edge is a notch to receive the head of the fastening 
beneath. 

2465. Arracutnc on Securinc HaNpDLEs or KNIVES, 
c., W. R. Loke, London.—4th June, 1881.- (A 
communication from C. Couzon-Grimaud, Paris.}— 
(Not proceeded with.) 2d. 
_ The blade is entirely separate from the handle, and 
is fixed by screws between two extensions or arms of 
a forked blade-holder forming part of the tang, which 
is fitted into the handle in the usual way. 


2466. Borina Broom or Brush Stocks Boarps, 
S. Ludbrook, Middlesex.—4th Juie, 1381.—(Not pro- 
ceeded with.) 2d. 

The holder for the stocks consists of two vice-plates 
or jaws eo to come into contact with poe grip 
the ends of the stock, such jaws being capable of 
moving endwise on a frame by means of a right and 
left-handed screw passing through them and actuated 
by a crank handle. 
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24°76. Movra-pieces or Musicat IxstRuUMENTs, W. 
R. Lake, London.—ith June, 1881.—(A communica- 
tion from P. Thomsen, Philadelphia, U.S.A.) 6d. 

The mouth-piece is formed with an air chamber 
adjustable in size and capacity, whereby it can be 

dapted to the requi ts of different instruments 
and to the use of different performers. 

2512. Borrte Wrappers, H. J. Haddan, London.— 
9th June, 1881.—{A communication from B. D. 
Marks, Lowsville, U.S.A.) 6d. 

The wrapper ts of a thin sheet or veneer of 
wood, paper, or metal, with ridges or flanges on its 
vuter side, which serve to ——— the wrapper and 
also prevent the bottles being ken by coming in 
contact with each other. 

2518. Borris H. J. Haddon, London.—th 
June, 1881.—{A communication from B. D. Marks, 
Louisville, U.S.A.) 6d. 

A , band, or strip of r is wrapped spirally 
round the bottle, and to its lower edge a vencer of 
wood is secnred, while strips of soft elastic material 
are fastened inside the veneer so as to come into con- 
taet with the bottle. 

2514. Harcuway Doors, H. J. Haddan, London,—9th 
June, 1881. - (A communication from G. M. Eames, 
J. Stever, and H. L. Eames, Washington, U.S.A) 6d. 

This relates to means for automatically operating 
lhatch doors to close the hatchways of an elevator shaft, 
the object being to prevent draught in case of fire, and 
avoid accidents through leaving them unguarded. 
There are two series of hatch doors, one above and the 
other below the elevator car, and they are adapted 
to be successively collected upon or by the top of and 
distributed from the bottom of car in its ascent, and 
to be engaged with the bottom of and distributed from 
the top of the car in its descent. 

2531. Breacu-Loapinc Smatt Arms, E. James, Bir- 
mingham.—l0th June, 1881. 6d. 

This consists in the combination of the vertical 
lever D with the upper and lower bolts or slides G and 
H, the upper bolt or slide G being withdrawn by the 
excentric hand lever on the tang through the headed 


pin L, the said pin L working in a slot M in the said 

tang; the lower bolt or slide H on the withdrawal of 

the upper bolt or slide G advances, and by its advance 

motion effecting the cocking of the hammers. A 

modification is shown. 

2630. Sroprers FOR AERATED WaTeR Botties, J. 
Massey, Nottingham. -16th June, 1881. 4d. 

This consists of a central core of earthenware, the 
central part of which is turned down so as to form a 
recess to receive an india-rubber band. 

2'750. Deposrtrinc METAL UPON THE SURFACES OF 
Iron aNp STEEL COATED WITH MAGNETIC OXIDE, 
G. Bower, St. Neots.—23rd June, 1881. 2d. 

This consists in effecting the deposit of metals upon 
iron and steel surfaces coated with magnetic oxide by 
attrition by rubbing such surface with a brush or 
device havi fil ts or att ted or finely- 
divided bodies composed of or coated with the metal 
it is required to deposit. 

83422. Piaxororte Actions, F. L. Mitchell, Halifax. 
—Sth August, 1881. 10d. 

This consists, First, in the combination with the 
action or hammer mechanism of an adjustable check 
lever, which receives its impetus direct from the rear 
end of the key, and transmits the action direct to the 
hammer butt by means of sticker connecting the two; 
Secondly, the application and use of an adjustable 
check lever, acting also as an augmenter and _e 
ment, and which is actuated as and controls the 
hammer. 

3504. Tarcets, J. Haddan, London.—18th August, 
1881.—{A communication from G. Ligowsky, Cincin- 
nati, U.S.A.}—(Complete.) 6d. 

This relates to a flying target made of burnt clay or 
other material which will break upon being struck by 
a shot, and which is furnished with a tongue on its 
brim, by means of which it is grasped in the jaws of 
any suitable trap used to project it in the desired 
manner. 

3826. Dust Pans, E. L. and M. A. Diet:, Oakland, 
California.—2nd September, 1881.—(Complete.) 4d. 

The front part of the chamber to receive the dust is 
bent to form a double incline, the outer one facili- 
tating the entrance of the dust when pushed by the 
broom, and the inner one facilitating the removal of 
the dust. Under the double incline a recess will be 
formed, and such part receives a weight, so as to 
ensure the front of the pan resting heavily upon 
the floor, and not be so easily moved by the action of 
the broom. 

3864. Prepartnc Compocunps OF NITRO-CELLULOSE 
or Pyroxyuine, S. Pitt, Surrey.—6th September, 
1881.—{A communication from J. W. Hyatt, Newark, 
U.S.A.)—(Complete.) 6d. 

This relates, First, to the mode of preparing com- 
pounds of nitro-cellulose for the converting process 
ly charging the ingredients together into the reducing 
and mixing apparatus, and simultaneously reducing 
and mixing the charge ; Secondly, to the combination 
with a rotating drum of independently revolving 
knives or beater within such drum, the knives being 
driven at a high velocity to reduce and mix the ingre- 
dicents, while the drum is independently rotated at a 
low speed to throw the charge within the range of the 
knives. 


4004. Cases on Howpers ror Leap PEencits aND 


Crayons, W. R. Lake, London.—1l6th 


mature explosion by the forward movement of the 
eng to ensure the locking in of the bolt 
against the cartridge when exploded, and to provide 
for the rapid loading and di by the move- 
ment of the lever to and fro. A is the frame, B the 
barrel, and C the magazine ; D is the carrier moving 
in a recess and actuated by arm G. 
lever H operates the arm G, and is 


connecting chain or belt, substantially as and for the 
—- specified. (2) In combination with the 
ts, a chain or belt and loose pulleys, as described, 


with Nnk F carrying a pinion gearing 
tionary rack I, and which moves the bolt O to and 
fro to carry the cartri from the carrier into the 
barrel. The lever H is connected with 
votted to a lock used to secure vertically-moving 
reech block E firmly up against the bolt 0. 


, and pe 
to be discharged rapidly by the simple movement of 
the lever to and fro. 

48357. Vacuvm Pans, W. R. Lake, London.—6th Octo- 
ber, 1881.—(A communication from C. Wahl, Chicago, 

partly in providing the liquid 
This consists vi e liquid pan 
with a scroll or extended having a sufticient 
length to reduce the liquid or material passing 
through to the desired consistency before it escapes ; 
this scroll or channel, moreover, is so formed that the 


said liquid or material will have its parts kept sepa- 
rate or uncommingled in its sage through the pan, 
or has the divisions or walls high enough to prevent 
the fresher parts from mingling with the partly or 
fully condensed parts of the stream flowing through. 
It also consists in an improved method of applyin; 

steam, and in the means for disposing of the heated 
liquid, the vacuum pan or evaporating apparatus 
being designed and arranged for continuous operation. 


SELECTED AMERICAN PATENTS. 


From the United States’ Patent Opice Oficial Gazette. 


248,938. Hypraciic Derrick, Orange M. Loveridge, 
Weaverville, Cul.— August 15th, 1881. 
_ Claim.—{1) In combination with a derrick consist- 
ing of the mast A, boom P, and the rope drum or reel 
and operating gears, the horizontal water-wheel C 
beneath the platform, spur gear, and pinions F E, 
vertical shaft G, and bevel gears, substantially as and 
for the herein described. (2) The mast A of 
a derrick, having a gudgeon secured in its foot and 
passing loosely through the hub of the water-wheel 
Cinto the supporting step B, said gudgeon serving to 
support the mast and as a shaft for the water-wheel, 


T 


substantially as herein described. (3) In a derrick 
having the mast A, boom P, and tackle, the reel shaft 
M, having large and small gears upon opposite ends, 
the intermediate shaft J, with corresponding gears 
and operating levers, and the dfiving or winch shaft 
I, with its gear, in combination with the vertical 
shaft G, bevel gears H, spur gears E F, and the 
horizontal water-wheel C, substantially as herein 
described. 


249,064. Receiver ror TELEPHONES, Robert M. 
Lockwood, New York, N.Y,.—September 10th, 1881. 
mene ge diaphragm of cork or equivalent non- 


1881.{A communication from C. W. Livermore, 
Providence, U.S.A.)—A(Complete.) 6d. 

The holder consists, First, of a lead-receiving tube 
with spring jaws, capable of being closed upon a pro- 
jecting portion of the lead to hold the same firmly ; 
Secondly, a clamping sleeve to act upon the jaws; and 
Thirdly, an outer tube or case, capable of longitudinal 
movement with respect to the lead-receiving tube, so 
as to protect the projecting end of the lead. 

4110. Fine-sems, H. H. Lake, London.—23rd Septem- 
ler, 1881.(A communication from J. H. Bullard, 
Massachusetts, U.S.A.)\—(Complete.) 6 


6d. 
This relates more particularly to fire-arms with a 


magazine, and the objects are to rapidly transfer the 
cartridges from the magazine to the barrel to prevent 


ind non-magnetic material, made in two 
parts, consisting of a central disc and a ring surround- 


[242.06¢] 


ing said disc and holding it against lateral movement. 
(2) A dia) composed of a central disc and an 
annular portion surrounding said disc, in combination 
with clamping rings overlapping the outer edge of 
the central disc and preventing its displacement. 


249,065. MecHANisM FoR OPERATING Fan Doors OF 


ford, Mich.—July 6th, 1881. 

Ciaim.—(1) In combination with the movable doors 
of aseparator blower, the shafts journalled at opposite 
sides of said blower, and the gearing for operating the 
doors, the loose sleeves mnounted on said shafts and 
adapted to engage and disengage the same, and the 


THRasHiING Macuines, Zebedee Macomber, Brad-" 
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the worm-gear at their lower ends, and the pivotted 
doors, having pinions or toothed segments thereon, 
substantially as and for the purposes specified. 
249,172. Pire Firrine, Frederick Grinnell, Provi- 
dence, R. I. —March 9th, 1881. 
Claim.—As a new article of manufacture, a screw- 


threaded pipe fitting containing a split strainer sprung 
into it, substantially as before set forth. 
249,192. Rocker TorPepo, W. H. Mallory, Bridve- 
port, Conn.—May 2nd, 1881. 
Claim.—(1) A rocket torpedo provided with a num- 
ber of independent radially arranged propelling 


charges, and means, substantially as described, where- 
by said charges may be simultaneously fired. 
249,215. Sotpertnc Copper, Saiuel Woodhead, 
Vest Troy, N.Y.—July 22nd, 1881. 
Claim.—(1) The combination of the shank A, point 
F, pivot ead-block B, and means for securing said 
block at different angles to the shank, substantially 


as shown, for the objects set forth. (2) In combina- 
tion with a point, the perforated shank and adjustable 
block and tongue, the knob D, peg E and ring, sub- 
stantially as and for the purpose specified. 
240,241. Dynamo-eLecrric MACHINE, Chas. A. Hus- 
sey, New York, N. ¥.—March 22nd, 1881. 
Brief.—The armature is composed of a hollow 
cylinder having radial tubular projections, about which 


the conducting wire is wound, whereby air is caused 
to circulate through the cores of the armature when 
the machine is in operation. 
249,383. Wasner ror Lockinc Nets on Bouts, 
George H. Moore, Verona, Pa.—Avuvust 11th, 1881. 
Claim.—A metallic washer for locking nuts on bolts, 
consisting of a ring of hardened steel, angular in cross 


section, and having its angles or edges formed in a 
direction around its surface, substantially as 
shown and described. 
249,612. Vatve, Frederick Grinnell, Providence, R. I. 
—June 13th, 1881. 
Claim.—The combination, substantially as before set 
forth, of the valve case, the valve constructed to be 


seated and unseated from the exterior of the case, and 
a yielding diaphragm secured within the case and pro- 
vided with an aperture encircled by a valve seat, 


which, when the valve is seated, is held against said 
valve by internal _- against the diaphragm at 
the side opposite the valve. 
249,496. Execrric Licut, Chas. E. Ball, Phila- 
delphia, Pa. —April 20th, 1881. 
Brief.—Parallel carbons are rotated by clockwork or 
an electro-motor, each carbon having commutators for 


249.496] 
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CASTINGS OF IRON AND BESSEMER STEEL.—A 
correspondent of the American Machinist, in 
Arizona Territory, who has been in the foundry 
business twenty-five years, and who owns a shop, 
writes that he has melted pig iron and Bessemer 
steel together in a cupola furnace for the last 
three years with the most satisfactory results, 
although the mixture cuts out a cupola twice as 
fast as the melting of pig alone. The castings, 
he says, are almost as tough as wrought iron, and 
can be chipped or planed as easily as wrought 
iron. <A great deal of care, however, is required 
in making the charges in the furnace as well as 
practical experience in handling the metal in its 
melted state. 

TRACTIVE FORCE UPON MACADAMISED ROADS, — 
Some interesting experiments have recently been 
made at Salem, Massachusetts, to ascertain the 
tractive force requisite to move ‘street cars and 
vehicles on a macadamised road. The apparatus 
used consisted of an inclined plane, at the upper 
end of which was an iron wheel, over an 
passed arope. A loaded box-car, weighing, with 
its contents, 12,8201b. was drawn 3 the grade 
| a weight of 9701b. suspended at the other end 
of the rope. The empty car, weighing 4520 ]b., 
was drawn up the same grade by a weight of 
283 1b. A smaller box car, weighing when empty 
2730 lb. was — by 14 persons, and drawn 
up by 3391b., and when unoccupied by 176 lb. 
An ordinary load of sand on a macadamised 
road was started by 514 lb., an empty hack, 
weighing 1550 lb. by 196 lb. The same hack 
with four passengers inside required 230 Ib. to 
move it. On a level road the load of sand 
was started by 2401b., while the large box car 
yielded to 561b. The experiments, the Times 
says, were made by a horse railroad company 
to prove that their work was not unusually 
severe for the horses, and the result was de- 
clared to have been altogether satisfactory. 

Epps’s CocoA.—GRATEFUL AND COMFORTING, 
—‘‘ By a thorough knowledge of the natural laws 
which govern the operations of digestion and 
nutrition, and by a careful application of the fine 
properties of well-selected Cocoa, Mr. Epps has 
provided our breakfast tables with a delicately 
flavoured may which may save us many 
heavy doctors’ bills. It is by the judicious use of 
such articles of diet that a constitution may 
gradually built up until strong enough to resist 
every tendency to disease. Hundreds of subtle 
maladies are floating around us ready to attack 


wherever there is a weak point. We may escape 
many a fatal sont f eeping ourselves well 
fortified with pure blood and a properly nourished 


frame.” — Civil Service Gazette. -—Made simply 
with boiling water or milk. Sold only in packets 
labelled-——‘“‘ JAMES Epps AND Co., Homeopathic 
Chemists, London.” — Also makers of Epps’s 
Chocolate Essence for afterneon use,—[ADVT. 
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THE QUESTION OF HEAVY GUNS IN AMERICA. 
Unper this title the U.S. Army and Navy Journal of 
October 29th last had an article written to show that the 
system of conversion of cast iron guns by the insertion of 
a coiled tube—in fact, the Palliser system—is a mistake, 
that steel is a mistake, whether employed in masses or 
successive layers, that the combination of steel and wrought 
iron is a t mistake, and that the material for rifled 
ordnance is American cast iron. We have recently had 
before us the case of a Spanish converted gun bursting, 
and this article gives other examples of failure. We have 
spoken highly of the Palliser system of conversion, and 
of steel employed in concentric rings, We feel it 
therefore necessary to notice the article to which we refer, 
but have waited for the correspondence which it was sure 
to draw forth, We will now endeavour to put the various 
writers’ facts and views forward, and then to draw our own 
conclusions from them, The article in the Army and Navy 
Journal dealt with a number of facts, so that it is desir- 
able to speak of it separately. 

It appears, according to our ee tg that certain 
guns have burst, of which more by and bye ; that an “able, 
not to say conclusive, argument” has been presented by 
Mr. W. P. Hunt, president of the South Boston Iron 
Company, to the Board on Heavy Ordnance, in favour of 
certain systems of cast iron ordnance. It is urged that 
“the charge and projectile in a rifled gun are relatively 
heavier, but there is less surface in the gun presented to 
pressure, the pressure is lighter and the walls thicker” 
than in smooth bores, and that with improved ammunition 

ater uniformity of pressure may be insured than 
ee when “ powder pressures varied with the same 
projectiles and the same weight of powder between the 
extremes of 41,000 lb. and 150,000 lb.” Only two 8in. 
Rodman rifles—cast iron—have been tried. One was burst 
after firing over 1000 rounds by a projectile wedging and 
stripping, causing a pressure of 150,000 lb.—67 tons ; the 
other after nearly 900 rounds is still “healthy.” A 12in. 
Rodman burst after nearly 500 experimental rounds, 
having had pressures running up to 90,000 lb.—over 40 tons. 
A 12°25in. rifle is now under trial. It is therefore thought 
to be a question whether the endurance of the converted 

uns is not due to the cast iron rather than the lining. 
Colonel Laidley has made experiments which, it is urged, 
seem to show that a wrought iron lining rather weakens a 
cast iron cylinder. General Rosset is quoted as placing 
wrought iron with cast iron as the weakest combination of 
metals. The conclusion is then quoted, presumably from 
Mr. Hunt, “that the gn grees reinforce of good 
American gun iron with a high elastic limit, great tensile 
and transverse strength, and applied with moderate tension, 
would in all probability — actually superior on the 
average to the Italian reinforce of fifty steel rings of pos- 
sibly great but uneven tangential strength, uncertain 
temper, and deficient in transverse strength altogether.” 
Next ordnance officers whose names are not given are “ be- 
lieved” to hold (1) that wrought iron merely reduces the bore 
without strengthening it much, if at all; (2) that this 
being so, it is about the worst form of tube, owing to its 
welds and deficiency in “transverse” strength ; (3) that a 
coiled iron tube inside a heavy steel jacket, inside a cast 
iron casing, is “a combination without justification ;” (4) 
that the use of steel in large masses in the Crispin breech- 
loaders is hardly justified by the successful proof of the 
single heavy breech-receiver of Whitworth compressed 
steel, especially since Firth steel is being used ; (5) “that 
other than the Krupp system of breech-closing should be 
tried, in order that the letter and spirit of the recom- 
mendation of the Board of 1872 may be carried out, and 
that a policy which favours the spending of one-half of 
our appropriation for the benefit of foreign capital and 
labour at the expense of our own should not be encou- 
raged ;” (6) that the conversion of guns should be discon- 
tinued, and no more smooth bore guns should be spoilt by 
conversion into inferior rifles, instead of keeping them as 
useful auxiliaries. 

Lastly a series of ominous incidents is referred to in 
support of the above opinions. These are—‘the more or 
less free opening of welds in every gun tested, and 
‘demoralisation’ of the material;” the cracking from 
breech to muzzle of the steel tube and jacket in one of the 
early converted guns the blowing out of a tube 
of a heavy 10in. gun at the fourth or fifth round through 
the opening of a defective weld, the body of the gun sus- 
taining no apparent injury. The discontinued proof of 
the new 12°25in. rifle through fear of a similar accident; 
the complete cracking through of the tube of the 1lin. 
converted muzzle-loading rifle; the opening of welds in 
8in. tubes which have been chambered ; the failure of the 
only llin. breech-loading rifle; and lastly, the destruction 
of the new 8in. converted breech-loading gun by rupture 
of the heavy steel jacket at its thickest part, the gun body 
being uninjured. 
~ In dealing with this characteristic defence of cast iron, 
and array of facts, we will begin with the facts as the more 
more definite and serious part. It is clear that a steel 
tube and jacket in an early converted gun split, that the 
tube of a 10in. gun actually blew out from a weld opening, 
we suppose near the bottom of the bore, that welds of other 
pe tes opened, and that one 8in, steel “ jacket”—or 
breech piece apparently—has burst at the breech. How 
long a period this has extended over we do not know ; the 
recommendation of a board in 1872 being insisted on, 
suggests that it extends over a long period, and apparently 
all these accidents have occurred in proofs not on service. 
We should judge from the above that the Americans 
have failed in their steel castings. We are not sur- 
prised at this. Heavy steel parts we have always dis- 
trusted, We should, however, certainly expect that if 
as much pains were bestowed on steel castings as on iron 
in America, results for castings might be obtained. 
In the Spanish gun to which we have referred the cast 
iron yielded in the same way that this steel is recently 
said to have done. We have argued from the circum- 
stances of the accident that the casting was bad. We 
argue the same in this case with regard to the steel. The 


Spanish and American accidents taken together hardly 
admit of our speaking more confidently for one metal t! 

for the other. The opening of the wrought iron tubes at 
the coils in connection with chambering certainly deserves 
attention, The weak place of a wrought iron tube is along its 
welds, It does not pretend to claim great longitudinal 
strength, and this must be remembered in chambering 
a gun, because a longitudinal strain not originally con- 
templated may be thrown upon it. Sir W. Palliser might 
urge that having merely argued individual badness in the 
case of the cast iron and steel, we ought to do no more in 
the case of the wrought iron; the report states that 
there have been repeated instances of welds opening— 
although we must admit that the language is too vague 
to be satisfactory, and it is flatly contradicted by another 
writer. Certainly we ought to be told whether such 
tubes are “pot welded,” and specially fitted for the 
bores, or not; and we must not let the repetition of 
rather vague matters prevent us from noting that the coils 
_— in no case to have failed tangentially. One point 
of the Palliser system of conversion is the application of 
coils with the great tangential strength—which 1s generally 
felt to be the chief requirement—to the complete unbroken 
wall of cast iron which it is thought ought to furnish 
abundant longitudinal strength. 

In short, the American and Spanish accidents show that 
cast iron and cast steel are liable to flaws in large masses, and 
that wrought iron tubes are liable to open, if at all imperfect, 
especially in chambered guns, along the welds. There is 
nothing in this to alter our opinion on the question of the 
conversion or construction of guns, The attack made on rings 
of steel is gratuitous—that is to say, no facts are adduced to 
support it—and the expectation of obtaining cast iron, pos- 
sessing all the excellent qualities so naively summed up, and 
beating steel, on “an average,” is amusing. We want the 
certainty of attaining a standard; an “average” will not 
do, if really bad are included with good guns to get it. As 
a matter of fact, there would be much less chance of danger 
from an unseen flaw of a serious character in fifty concen- 
tric rings of steel than in a mass of cast iron. 

In the Army and Navy Journal of November 26th, 
another article appeared giving long extracts from Mr. W. 
P. Hunt’s letter to the Board on Raver Ordnance, The 
pith of this letter, which has already been referred to the 
article of October 29th, consisted in the plea that cast iron 
guns had been barbarously treated in the days when they 
were used, whereas the powder question has since been 
studied to such purpose that the strains imposed by slow 
burning powder on rifled guns are less than those to which 
smooth bores were often subjected, owing to the great 
irregularity in the action of the powder. In support of 
this plea is given a table of records of guns fired at Fort 
Monroe from 1866 to 1871, which show gross irregularity, 
such as 14 lb. and 15 lb, of cannon powder fired in an Sin. 
gun, giving respectively 44°6 tons and 18°3 tons pressure. 
Such great variations would not often be found in rifled 
guns fired with slow burning powder. Mr. Hunt refers to 
good service done by smooth bore cast iron guns in the 
American War, and he proceeds to show that a 10in. 
smooth bore is subjected to a greater strain than an 8in. 
rifled ~ He concludes that Palliser guns owe their 
strength to their cast iron rather than to their wrought 
iron linings, and denies that the latter modifies the violence 
with which a bursting gun opens asunder. 

With regard to this letter, we concur in the statement 
that guns some years since were subjected to great strains 
from irregular action in the combustion of the charge. 
We must, however, point out that the system of registerin 
pressures by Rodman’s gauges was extremely faulty, an 
we think the very table we have quoted proves it to be so. 
For example, in the rounds above noticed the 44°6-ton 
pressure only gave a velocity of 1092ft., while that of 
18°3 gave 1285ft. The shot in the former case stripped, 
but this does not account for this discordance. Again, 
however, we have 70 Ib. of mammoth powder in a 12in. 
gun giving 89:2 tons pressure with a 683 1b. shot, and 60 Ib. 
giving only 30°8 tons with a shot of 600 Ib. weight ; but 
the velocity of the former projectile was only 924ft. and 
that of the latter 1193ft. This shows how little reliance 
can be placed on the registration of pressures in these 
experiments. Occasionally unexpected pressures are doubt- 
less developed in rifled guns. The Italian Committee 
found this to be the case in the 100-ton gun accident. 
We do not question the fact that very strong cast iron 
guns may chen be produced; our doubt is whether a 
reasonable degree of certainty can be secured. The flaw 
which cannot be detected, but which developes lines ef 
weakness, is the danger in heavy castings, and this is ouly 
found in some guns, by no means in all, 

On December 10th appeared a letter signed “ Fiat 
Justitia” on “ The Question of Heavy Guns,” admitting 
that it might be desirable to make experiments with 
modern powder, &c., on cast iron guns, but urging that 
scoring would tell much on them. General Rosset, the 
great advocate of cast iron, is stated to have strengthened 
his gun by steel hoops shrunk on to the exterior, so that 
one-third or one-fourth of the weight of his consists 
of steel. Coiled iron linings were defended. e statement 
that free openings had occurred in every gun tested is flatl 
contradicted. e case of 180 eight-inch tubes is patewm 4 
in which not a single instance of such harm occurred. In 
reply to the statement that the employment of cast iron, 
steel, and wrought iron is without justification, is urged 
the uniform success attending the Palliser lined guns in 
England. Colonel Laidley’s testing machine experiments 
at Watertown are referred to with the observation that 
statical pressure differs too widely from the momen 
strain on a gun to be applicable. The shot range of 10in. 
smooth bores and their uselessness against modern iron- 
clads is noticed, and the failure of certain steel —_ of 
guns is attributed to imperfect manufacture, and the tone 
of criticism adopted in the article of October 29th is con- 
demned strongly. 

With sae to this reply and to the whole question we 
should sum up as follows :—Unquestionably the powers of 
cast iron have never been tried as carefully as could now 
be done. American cast iron is very good, and it would 


be interesting and of value to try cast iron in the light of 
modern improvements, At the same time we doubt if 
cast iron has any future in gun making; the objection to 
cast iron, even when cast hollow, is the liability to flaws. 
We see no reason to suppose that it is less liable to this evil 
than cast steel, and we have seen Krupp modify the con- 
struction of his guns till they resemble in a measure those 
of Whitworth and Vavasseur. We remember seeing a 
most interesting correspondence on Russian guns made of 
solid cast steel, in which minute flaws had extended, so as to 
produce rupture even where the strain had been very mode- 
rate. We are prepared to hear of some great results being 
obtained by cast iron, but we do not expect that uniformity 
or safety under severe stress will be secured. The addition 
of a wrought iron coil lining we have already spoken of as 
giving great additional tangential strength, and placing the 
stronger metal where it meets the chief tangential strain. 
The cast iron generally has sufficient longitudinal strength. 
This the wrought iron, we admit, does not supply—in fact, 
we think it a mistake to throw even the longitudinal 
strain due to chambering on it. The strength supplied by 
wrought iron is, of course, not exhibited under statical 
tests, because it depends partly on the total work required 
to stretch it through a certain range of expansion. It was 
on this that Mallet om of based his conclusion that a 
greater quantity of work had to be done to burst wrought 
iron than any metal of his day. A coil lining may be 
inserted loose enough to exhaust a great quantity of work 
before the stress falls the cast 

In applying a statical pressure the only register is the 
Pin applied; the work absorbed in stretching through 
acertain period would go for nothing, and after the whole work 
had been done, as it were ; and whena gun would have dis- 
charged its shot and be free from strain the statical machine 
would be occupying itself as to the maximum stress, pre- 
cisely in the same way that it would with a rigid piece of 
steel. Obviously this kind of test is a test of “tenacity,” 
not one of “tensile strength,” and it favours rigid metal of 
high tenacity, which is by no means the best for guns. If 
cast iron or other metal is employed which is liable 
occasionally to burst violently and suddenly from 
flaws, which cause exceptional and unsuspected weak- 
ness, safety is secured in a ——< measure by com- 
bining soft wrought iron with it. We have yet to 
learn that wrought iron coiled linings have failed tangen- 
tially. The Spanish gun would have burst in a very much 
more dangerous manner if the coils had not held well 
together. 


THE ITALIAN NATIONAL EXHIBITION AT 
MILAN. 


Havine in THe Encrveer for August 19th, 1881, written 
about the exhibition, I now propose to say something more about 
its contents. There can be no two opinions as to the great im- 
portance of the portable engine. In innumerable cases the 
advantages of steam power could scarcely come to the aid of man 
were it not for the particular design and construction of engines 
to which the expressive name of portable has been universally 
given. Inan agricultural country this class of engine is particu- 
larly important, and it is an eloquent fact that in 1880 the five 
or six English firms which have depéts in this city sold over 200 
portable engines and their respective thrashing machines. A 
sufficiently noteworthy show of portables might justly have been 
looked for at the Exhibition, but it happens instead that there 
are only thirteen of such engines representing ten makers. Not 
one of this number merits special notice, for they are all either 
passable or beneath passable. Undoubtedly the best is an 
8-H.P. by the Societa Veneta of Treviso, and this particular 
engine is in every way laudable when compared to its 
comrades. Indeed it may safely stand on its own merits. All 
these engines are single cylinder, none exceeds 10-horse 
power, and all are considerably below the standard of finish 
noticed in other classes of steam motors. The elegant appear- 
ance which characterises English portable engines is but faintly 
attained by our makers, who, however, have evidently taken the 
English type as model. Unless special, absolutely special, works 
are set up for the construction of portable engines, it does not 
appear to me very likely that England will, for a long time to 
come, lose ground in Italy, as far as the sale of this class of 
engine is concerned, especially as an undoubted superiority 
attaches to the English construction of thrashing machines, 
which usually form with the portable the set. The indifference 
of these engines does not in any way detract from the merits of 
their respective makers as mechanical constructors, but it proves 
once again the impossibility of perfection, or even of good 
mediocrity, where everything is indiscriminately attempted. 
Nothing appears more natural than to notice the thrashing 
machines immediately after, or in conjunction with, the portable 
engines. Why, is easier said than proved, seeing how 
very frequently the latter is used for driving other 
than the thrashing machine; such as, for example, pumps, 
boring machines, grinding mills, stone breakers, ventilators, &c. 
A really good show of thrashing machines could scarcely be 
looked for, as the construction of such machines is quite recent 
among us, and it is only by long experience and special attention 
that they can be brought to perfection in all their details and 
niceties. Even a distant glance at the twenty-three machines in 
one long row suffices to convince, however, that great progress 
is being made, and the clumsy look of the first attempts has dis- 
appeared. Judging from a superficial examination, the best 
exhibits are those by Cosimini, of Grosseto, by the Societa 
Veneta of Treviso, by Chinaglia Bros. of Villimpenta, and by 
Grimaldi of Milan. These are all very good machines, and very 
well made and finished, the last mentioned combining thrashing 
and chaff cutting. Grimaldi’s exhibit is exceedingly English- 
looking, and I would not like to vouch that the 
machine is not English, especially as, to my knowledge, 
Grimaldi is only a merchant of agrieultural machinery. 
Among the good thrashing machines may be placed those 
by De Morsier, Bosisio and Company, Busato, and Necti 
and Magni. The rest are beneath average. Generally speaking 
there is nothing noteworthy, no novelty in design cr mode of 
working, and the show may be looked upon as poor, yet encour- 
aging to Italian makers. 

As regards other species of agricultural machinery, the Exhi- 
bition is very uninteresting. The plough—this first of all 
instruments—is shown by different makers in various sizes and 
shapes, but there is so much primitiveness of design and rudeness 
of make in them all, that the sight of them might remind us of 
good old days. A few chaff cutters, sifting ventilators, maize 
cleaners, seed sowers, and earth breakers, constitute the main 
portion of the agricultural implements or machinery ; and I note 
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with much regret that this section is probably the worst in the 
Exhibition. I hope those among my countrymen who turn 
their attention to the construction of agricultural machinery 
may soon produce something more worthy of themselves as 
mechanics, and of their country as an eminently agricultural 
one; and to this end it appears to me they must use a great deal 
less wood, a deal more iron and steel, and learn a lesson in 
England and in America. It will not fail to strike many of 
your readers as curious, that with so great an exportation as 
there is from England of all classes of agricultural machinery for 
Italy, our constructors should not have attempted to supply the 
native demand except to a very limited degree, and in only some 
kinds of machines—for example, there are no mowers, reaping 
machines, sheaf binders, straw elevators, much less steam ploughs. 
A section in which, as might be expected, native talent shows 
itself to sufficient advantage, is the hydraulic. Many of the 
things here produced can only be considered as models, or illus- 
trations of ingenious theories which could never answer practi- 
cally; but others among the exhibits merit instead the serious 
consideration due to useful, practical applications of physical and 
mechanical laws. Among these I notice some very excellent 
turbines, centrifugal pumps, suction pumps, double-action pumps, 
and water-wheels. In the way of specialities may be mentioned 
Chiazzari’s pump, Nathan’s direct-action steam pump, and 
Chizzolini’s twin collar pump. The most successful makers in 
this section are Bosisio and Co., Neville and Co.—who show a 
Girard turbine—the Societh Veneta, Cerimedo and Co., and 
Cravero and Co. The very few fire pumps or engines exhibited, 
though they may be sufficient, good, and effective for the usually 
tame conflagrations which but for a moment flicker in our stone 
and brick buildings, are nevertheless very poor indeed, and 
would be next to useless in the case of any really serious fire. 
There is an absolute want of pressure pumps—a singular omis- 
sion ina country where such pumps are used for so many pur- 
and where machinists are more than able to construct 
them. Generally, the pumps and other contrivances shown are 
reg -i_aa or drainage purposes, operations of great magnitude 
in Italy. 
Steam boilers are not the least important part of a mechanical 
exhibition, though undoubtedly the least attractive. Our engi- 
neering works most decidedly excel in boiler making ; the boilers 
produced by them could not be neater, stronger, or more 
powerful. Bosisio and Co., of Milan, show some very fine 
boilers on Fox’s system ; one set is in active service producing 
steam for part of the machinery at work. Cantoni, Krumm, 
and Co., of Legnano, have alsoa fine set of Cornish boilers 
under steam. Also Suffert and Co., of Milan, and De Morsier, 
of Bologna, show good boilers in active service. Cerimedo 
and Co., of Milan, rank among the best makers, and have got 
their boiler going. Miani, Venturi, and Co., also of Milan, 
exhibit two very large boilers, superbly made and finished ; one 
is a high-pressure Cornish type, the other an ordinary tubular 
boiler. The only novelty, however, in this class of construction 
is Forlanini’s inexplosible tubular boiler, a description of which 
might interest the readers of THE ENGINEER, but would occupy 
too much space in a summary review like this, and would also 
require drawings. The one shown by Signor E. Forlanini is a 
12-horse power, and has pressure on for the service of 
another part of the working machinery. The advantages 
claimed for the system are—safety from explosion, economy | 
in consumption of fuel, facility in cleaning, smallness of 
space required. If these are facts they are also advan- 
tages of some account. The fittings of the boilers are most 
complete and perfect; the plates used by our makers are 


to all these makers is not to attempt the construction of tools 
until they are prepared to give the whole of their attention and 
means to this particular class of machinery, and are further dis- 
posed to dedicate the most serious study to the perfecting of 
tools in every single detail. Strength and simplicity united to 
speedy economical production of good work, are the character- 
istics of a good tool, and are usually only obtainable at a rela- 
tively high cost. Our makers unfortunately want to turn out 
tools at a low cost, and as a consequence their machines do not 
possess those valuable features which alone are of intrinsic worth 
in a workshop. Hence it is that many of our engineering 
establishments totter along unprofitably ; they turn out their 
work by hook or by crook at a sacrifice of time and money as a 
penalty for parsimony in the erection of their plant. 

Another proof of the falsity of the penny-wise principle is to 
be found in the fact that all through the Exhibition no large or 
heavy machinery is to be seen. Large lathes, planing, drilling, 
slotting, or other machines, steam hammers, cranes, &c., are as 
wanting in our categories of construction as are the finer class 
of spinning machinery, in which trueness and delicacy are 
essential. 

Our arsenals and shipbuilding firms do undoubtedly turn out 
some heavy castings and forgings of fine finish, but their 
power of so doing is due to the large and perfect tools they 
possess, and which have been imported from foreign works. Also 
some of our railway workshops are thus equipped to a greater or 
lesser extent, but little can be said in a general way for our engi- 
neering works, which are too confined, for the stated reasons, to 
relatively inferior productions, and are practically excluded from 
Government and railway tenders. It is quite clear that a country 
which desires to occupy an eminent position in mechanics must 
furnish itself with the means of constructing every kind of 
machinery, light or heavy, high or low class, and the sooner 
Italian makers do so the better for them and for the nation at 
large. 


ARTARO GALLIEN, 
Milan. M 


H., Ing. 


PHOTOMETRIC STANDARDS. 


THE committee, consisting of Messrs. Williamson, Odling, and 
Livesey, appointed by the Board of Trade to consider the ques- 
tion of photometric standards, have made their report to Mr. 
Chamberlain. The report has not, we believe, yet been published, 
but we are able to indicate the salient features of it. 

The committee commence by saying that experiments have 
shown that standard candles are not uniform in the quantity of 
light which they emit, for, in the first instance, the spermaceti 
employed in the manufacture of the candles is not. a definite 
chemical substance, but a mixture of solid, fatty ethers, contain- 
ing also a small quantity of oil; and, secondly, although the 
standard is defined in the Acts relating to gas testing as “sperm” 
candles, a proportion of beeswax, varying between four and five 
per cent., is mixed by the manufacturers with each sample of 
spermaceti to prevent crystallisation. Owing to differences in 
the proportion of the natural and added constituents, small 
variations are found to occur in the melting point of the sperm 
employed in making the standard candles. Thirdly, the number 
and size of the threads in the wick, the chemical treatment of 
the wick, the closeness of the plaiting of the strands, and the 
degree of tightness with which the wick is stretched, are condi- 
tions which affect the light of a sperm candle ; yet they are all 
left undefined by the Acts, and in practice manufacturers differ 
in regard to them. 

The committee then proceed to give actual examples of the 


the best English, the shells being of Lowmoor. It may be 
incidentally remarked that boilers here are contracted for by | 
weight, and £2 5s. is about the average price charged per cwt., | 
taking the gross weight of boiler with grate, fire-doors, and every 
accessory fitting, such as taps, cocks, safety valves, pressure and | 
water gauges, &c. | 
Few indeed, and happily so, are the makers of machine tools, | 
and the main merit is easily won by M. Guller, of Intra, whose | 
only competitors are Neville and Co. of Venice, the Societa | 
Veneta of Treviso, and Tarizzo and Ansaldo of Turin. This | 
latter firm construct what in juxtaposition to high-class may be | 
-ealled low-class machinery. They exhibit two screw-cutting and | 
one foot precision lathes, besides a vertical drill and a small | 
doubtful looking steam hammer. All these tools are wanting 
both in design and in make, and are so behind what any works | 
that desire to turn out good machinery should possess, that it is 
surprising the makers should find buyers even at the low prices | 
they quote. Neville and Co. show a good screw-cutting and 
turning lathe, of about 7in. centres and 12ft. to 13ft. bench. It | 
cannot be looked upon as perfection, but it is a well and solidly 
constructed tool. A vertical drilling machine by these same , 
makers is equally well made, but is open to criticism with respect 
to design. The table, for example, has not a clear swing round out 
of the way of any large piece that might require to be drilled, 


evils arising from these irregularities, showing that they are 
sufficient of themselves to account for differences of between 
five and six per cent. of light measured by various samples of 
sperm candles, all of which come under the parliamentary defini- 
tion of a standard sperm candle. They add :—Even were the 


| candles made as exactly alike as possible in all these respects, 


there are other conditions of variation which cannot be eliminated, 
and which affect the illuminating power of a candle; such as the 
bending over, more or less, of the wick; the accumulation, or 
burning away, of the knob at the end of the wick ; and the cup 
being full or emptied of melting sperm. A number of experi- 
ments made with the particular kind of candles at present 
supplied to the official testing places showed that, while the 
candles from a single packet gave fairly concordant results, the 
average obtained by ten experiments with one packet differed 15 
per cent. from the average obtained by ten experiments with 
another packet. And in 115 determinations the committee 
found a maximum variation between two pairs of candles of over 
22 per cent. in illuminating power. It appears to the com- 
mittee, they say, from these facts, that the method of taking the 
average of three consecutive candle determinations to indicate 
the illuminating power of coal gas for the day does not always 
serve to eliminate the errors of the candle standard, for the 
candles employed may be taken from a packet containing candles 


and the strap pulleys are so placed as not to allow the free posi- | of a uniformly high or a uniformly low illuminating power. 


tion of strap. The Societ&é Veneta exhibits a heavy punching and 

’ shearing machine for lin. to liin. plates. The same excellence 
of work noticed in other constructions by this company is notice- 
able in this, the only tool they exhibit, against which the only 
remark that can probably be made is its excessive massiveness. 
It shows a very fine casting, admirable for size, solidity and clean 
surface. 

Guller occupies the largest portion of the space covered by 
machine tools, and his display is somewhat varied, and most 
interesting. 
notice as being of original design. It is a small drilling machine, 
which consists of a vertical screw column carrying the table or 
bench, which, when unlocked, can be turned round the column, 
either to clear it out of the way, or for the sake of raising or 
lowering it. All the arrangement of strap pulleys, spindle, feed, 
&c., is very good and well balanced, and the tool, which is un- 

-doubtedly a useful acquisition in any works, is graceful, strong, 
and well made. Sig. Guller has exhibited lathes, slotting, drill- 
sing, planing, milling, shaping, and chasing machines. In all of 
these thereislittle ornothing to comment on, further than remark- 
ing the inferiority of his milling machine to the American 
type, and also his little success so far with respect to chasing 
lathes. This maker is on the right road, has a good field before 
him, and if he keeps to a speciality, not troubling himself even 
about turbines, he may attain very honourable results. The 
workmanship of his machines is very good, by far superior to 
that of the German tools which infest the country, gaining an 
entrée merely because of their low prices. 

A pretty but unnecessarily complicated wheel-cog cutting 
machine, made in the Royal Arsenal at Turin, is exhibited by 
sanction of the War-office. The machine is very beautifully 
made, the finish is that of a mathematical instrument, but it is too 
delicate to do anything like hard work. As to the cutters being 
used, they are defective in pattern and in temper. 

Very few other constructors besides those already mentioned 
above exhibit machine tools, and, be it for the absolute 
insignificance of the tools shown, as for the bad design and 
make, are not worth notice. The best advice that could be given 


There is one tool only, however, which attracts | 


There is, the committee state, another class of errors incident to 
| photometric testings with candles, besides the variations which 
arise from irregularity in the candles themselves. Standard 
| candles are greatly affected by slight differences of treatment, 
according to the operator into whose hands they are. The 
| committee give a striking example of this fact, showing that 
| these differences will sometimes affect the illuminating power 
recorded as much as 15 per cent. For the reasons thus enu- 
merated, they consider the sperm candle to be so untrustworthy 
| as a standard of light as to render the introduction of a better 
standard essentially important. The committee then report on 
the several systems proposed as substitutes for the candle 
standard. We do not intend at present to deal with such of 
those projects to that end as, for various reasons, the committee 
cannot recommend for adoption; but only to indicate their 
views respecting the system which they deem the most efficient, 
viz., the air-gas flame suggested by Mr. A. G. Vernon Harcourt. 
This flame, the committee state, is exact and trustworthy as a 
standard of light. It is not, they add, subject to the chief 
sources of variation which affect the amount of light emitted by 
a sperm candle, and those variations to which it is subject are 
under the control of the operator. The combustible gas isa 
definite mixture, prepared by the operator, of air and the vapour 
of light petroleum. The gas is burnt at a definite rate, from a 
jin. orifice, in a brass burner, and the height of the flame is 
adjusted to 2}in. The difference between the amount of light 
given by the air gas prepared in one apparatus, and the amount 
of light given by another sample of the air gas prepared in a 
second similar apparatus, cannot, the committee assert, be 
detected by a skilled operator. The committee then report on 
the further question of the relation of Mr. Harcourt’s air-gas 
flame to the variable candle standard. They made, it appears, 
a comparison by determining the average illuminating power of 
a specially stored sample of coal gas alternately by means of the 
standard candles and by the air-gas flame. The average illumi- 
nating power of the coal gas according to the sperm candles was 
15°99 candles for the fortnight the experiments lasted ; accord- 
ing to the air-gas flame the average illuminating power of the 


coal gas for the same period was 16°02 candles, being practically 
an identical result. 

Finally, the committee recommended as follows, viz. :— 
(1) That in official documents the quantity of light furnished by 
coal gas should be expressed, as heretofore, in standard candles. 
(2) That, for the determination of the illuminating power of coal 
gas, the use of the sperm candle should be discontinued, and 
that for the future Mr. Harcourt’s air-gas flame should be 
employed instead, as a means of affording with constancy vhe 
light of one average sperm candle, And in the event of any 
other mode of measuring the illuminating power of coal gas, 
such as any modification of Messrs, Keates and Sugg’s lamp or 
Mr. Methver’s lamp being resorted to, on account of its practical 
convenience, this other mode of measurement should be stan- 
dardised, and from time to time checked, by comparison with 
Mr. Harcourt’s air-gas flame, which should alone be taken as the 
official standard. 

The standard proposed by Mr. Vernon Harcourt, which has 
been adjusted to correspond to the light of a sperm candle con- 
suming 120 grains of sperm per hour, has been described by him 
in a paper “On a New Unit of Light for Photometry,” read at 
a meeting of the British Association in August, 1877, and in a 
letter addressed to the Board of Trade in April, 1879. The 
following extracts from these documents contain Mr. Harcourt’s 
description :— 

“For the standard combustible, I employ a mixture of air 
with that portion of American petroleum which, after repeated 
rectifications, distils at a temperature not exceeding 50 deg. C. 
This liquid consists almost entirely of pentane, the fifth member 
of the series of paraffins.” 

“The proportion which I propose to maintain is 576 volumes 
of air to one volume of pentane, measuring the liquid at, or 
near, 60 deg. Fah.; or measuring both as gases, 20 of air to seven 
of pentane.” 

“In the burner proposed to be used with the standard gas, the 
opening has a diameter of fin. The length of the brass tube, 
which the gas enters near its base, is 4in., its diameter is lin., 
and the thickness of the disc which forms the mouthpiece is }in.” 

The height of the flame is accurately adjusted to 2hin. The 
specific gravity of the liquid, the volume of the gas yielded, and 
the rate of burning to produce a 2hin. flame, are defined by Mr. 
Vernon Harcourt in the following letter addressed by him to the 
committee :— 

“The petroleum used is prepared by fractional distillation 
from the light American petroleum prepared by Messrs. Pratt 
and Co., of New York, and imported to this country in tins for 
the air gas companies. The specific gravity of this petroleum 
varies very slightly from °65 deg. For purification it is shaken 
up first with oil of vitriol and then with a solution of caustic 
soda. The liquid decanted off is distilled four times backwards 
and forwards between two large flasks, at 60 deg., 55 deg., 
50 deg., and again at 50 deg. C.” 

Comment of ours on the foregoing report and appendix would, 
as yet, be premature. We shall therefore rest satisfied for the 
present with having placed before our readers the principal 
views and recommendations of the committee on this important 

subject. 


PriymovtH Harrour.—The steamship Ravenna arrived at Ply- 
mouth yesterday, that being the first occasion on which a vessel 
belonging to the Peninsular and Oriental Steam Navigation Com- 
‘nen J ad called there to land passengers, mails, and specie on the 

omeward passage. 


THE MENAI SUSPENSION-BRIDGE. — At the Carnarvonshire 
Quarter Sessions, on the 5th inst., it was reported that a joint 
committee of Anglesey and Carnarvonshire magistrates had met to 
consider the proposal + the Board of Works that the maintenance 
of the Menai Suspension-bridge should be transferred conditionally 
to the two counties. The committee—over whom Captain Verney, 
chairman of the Anglesey Quarter Sessions, presided—recommended 
that the proposal should not be entertained, seeing that many 
districts in the two counties enjoyed no benefit from the structure. 
The Anglesey Quarter Sessions having adopted the report, the 
same resolution was agreed to by the Carnarvonshire magistrates. 


Frre Risks or LIGHTING-—In an article published 
originally in the United States, and reprinted in our contemporary, 
the Chemical News, Professor Henry Morton has called attention to 
the risks to which property is exposed from the increasing employ- 
ment of powerful currents of electricity for electric lighting. The 
caution and the remedies suggested are assuredly timely when pre- 
parations are being made on so many hands for a vast extension 
of electric lighting. No fewer than five times did fire break out 
in the Paris Exhibibion, and in each of these cases the cause was 
the same, namely, defective insulation of the conducting wires. 
Professor Morton divides the dangers into two kinds—those arising 
from the conductors, and those arising from the lamps. When 
naked wires are used as conductors, and when both are, as is some- 
times the case, merely nailed or stapled to wall or floor side by side, 
there is a great chance that some stray scrap of wire, a falling nail 
or pin, may short-circuit the line and become red-hot in an instant. 
Loose wires are againa source of danger, as they may be momen- 
tarily short-circuited, and arcs set up of a dangerous nature at the 
point of contact. These remarks are specially cogent in such cases 
as those where many arc lights are being worked on a single circuit, 
and where there is of necessity a very high electro-motive force 
employed. On such circuits, moreover, should some of the arcs 
out, there is a risk of the others becoming excessive in power, risk- 
ing the metal-work of the lamps, and thereby endangering a con- 
flagration. Moreover, the lamps themselves are not free from 
danger, if so constructed that fragments of red-hot carbon can fall 
from them, as was the case not many months ago with one of the 
Siemens’ lamps in the reading-room of the British Museum. Asa 
remedy to diminish such risks, Professor Morton makes the follow- 
ing recommendations, every one of which we can heartily endorse :— 
Firstly, that both the conductors—the outgoing main and the 
return wire as well—should be —-, insulated ; and that the 
machines and fixtures of the lamps should also be insulated, so far 
as regards all ground connections. Secondly, that the outgoing and 
return wires, instead of being laid side by side, should be separated 
as widely as possible. And he also recommends that, in the case of 
arc lamps in series, there should be automati adj ts, to 
short-circuit a part of the current in case the arc in the lamp 
becomes too powerful, and to diminish the electro-motive force of 
the generators in proportion to the actual resistances in circuit. 
Even on those systems of electric lighting which apply the prin- 
ciple of incandescence, where the electro-motive forces employed 
are, as a rule, smaller than with arc lighting, there is need of 
caution. And onecannot too highly admire the ingenious device 
with which Mr. Edison has met most of the possible objections 
beforehand, by interposing automatic “‘ cut-off” joints of lead wire 
at every branch of the ramified circuit of his system of supply ; 
the thickness of the wire being adjusted according to the circum- 
stances of each case. It would be well for fire insurance com- 
panies to lose no time in laying down a code of reasonable condi- 
tions to be complied with in case of buildings lit by electric lights. 
Without such precautionary conditions, electric lighting is at least 
as unsafe as lighting by gas, and that is saying a good 
where proper ——- are taken, we think it should be a far 
safer mode of lighting ; and should be recognised as such by the 
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imposition of a lower insurance premium than is fixed in the case 
of lighting by gas. 
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LETTERS TO THE EDITOR. 


[We do not hold ourselves responsible for the opinions of our 
correspondents. } 


FAURE’S ACCUMULATOR. 


S1r,—In a very interesting article in your last issue I notice 
amongst some very valuable matter a paragraph which, although 
written in a very agreeable mood, might mislead your readers as 
to your meaning. ‘This paragraph refers to the Faure accumula- 
tor; it is impossible for me to modify your opinion as to the 
relative merits of two things of which I know only one, but I ma; 
call upon you for the sake of the impartiality and reserve whic 
has characterised your paper for so many years, not lightly to give 
your opinion in a matter, the commercial aspects of which you 
may greatly influence. The pedestal may have been so very 7 
and the kingsmen so very small that the latter may not reach the 
former. As I have not any dimension I cannot judge. I 
am very delighted with the part where you say the battery 
is a good thing ; but you next say it is ‘‘ nowhere ;” and at most, 
taking Sir W. Thomson’s figures, ‘‘ not the best.” I beg ~ will 
take Sir W. Thomson’s figures as greatly underrating my battery ; 
so that we are really somewhere, and mean to more and more 
in the lead. On the other hand, you lead me to believe that the 

reat improvement you refer to has been made upon my battery. 

nis is rather satisfactory, and as a man of science I cannot but 
pleased by the progress made. I have also reason to believe that 
the owners of my patents will only disagree with you when you 
say that such improvement belongs to others but them. This is 
rather an ex parte statement, and Trad better be left to parties less 
independent than the staff of THe ENGINEER, or to some writers 
the other side from your side of the Channel. 
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If you can give me a little more space, I will now give youa very 
brief account of some very interesting experiments which teminated 
yesterday at the Conservatoire des Arts et Metiers, Paris, under 
the absolute superintendence of the Commission des Experiences 
de l’Exposition Internationale d’Electricité, and of which Mr. 
Tresca is the chairman. Messrs. Potier and Joubert, the eminent 
electricians, took the measurements, with the assistance of Mr. 
G. Tresca. Photometric measurements were taken by Messrs. 
Allard et Leblanc. These results will be officially published, I 
believe, after all the lesser corrections have been made, but in 
the meantime I give you the following data as quite trustworthy 
for practical purposes, and as having been obtained with a set 
of laboratory cells not supposed to be above the going average, 
and not meant to be employed but for laboratory purposes ; 
in short, they had a high resistance, and are not suited 
for tram-car driving, for instance, where the capability of 
being charged and discharged rapidly is most important on 
account of the weight to be carried for a definite work and 
time. The experiments lasted six days, and _ include :—(1) 
A discharge to a known level leaving the useless tail end in the 
cells, (2) Charging with a dynamo and registering the mechanical 
work spent by means of the dynamometer, and the useful elec- 
trical work obtained and sent in the cells to be stored ; this was 
done during a few hours each day on Wednesday, Thursday, 
Friday, and Saturday, and lasted in all 22 hours 45 minutes. The 
mechanical work spent, deduction been much of an outside resist- 
ance not necessary in the system, was 8,400,000 kilogrammetres. 
The work sent in to be stored up was 6,100,000 k.m., being that 
due toa mean current of 85 Ampére per second for 22 hours 
45 minutes, and means potential of charge of 87 volts. 
The work given out during the discharge was 4,280,000 k.m., 
being equal to the lined surface of diagram below, and 
corresponding to 178 Ampéres hours by a mean potential of 
61 volts during the 10 hours 45 minutes that the principal dis- 
charge lasted, viz., from Saturday 2.45 p.m. to 10 p.m., and from 
‘Monday 10 a.m. to 1.30 p.m. The ratios are thus: Mechanical 
work spent, 100; useful work produced by dynamo, 71; duty 
of batteries, 70 per cent. of electric work equal 50 of original work, 
The diagram below gives the mean work at the divers times 
specified and the total work by its surface. To explain the form 
of the curve it is necessary to say that out of the thirty-five 
elements employed thirty were first used, then two more were 
put in, then three more as the light given out needed in order 
to be nearly uniform. The dotted lines have been obtained by cal- 
culation, and show what the curves might have been had thirty or 
thirty-five elements been used right off from the beginning. The 
accumulators employed weighed 30 kil.—661b.—each making a 
total of little over one ton, and it will, therefore, be seen that they 
contained and yielded nearly 16 horse-power per hour to the ton, 
and at the rate of about ew power—electrical—for 11 hours, 

Paris, 22, Boulevard Voltaire, C. A. FAURE. 

January 10th. 


ENGINEERS FOR INDIA, 


S1r,—I have lately seen an article in your paper published on 
the 22nd July last regarding the civil engineers who have entered 
the Indian Public Works Department from Cooper’s Hill. It is 
admitted that these gentlemen have received a good education, 
and are generally able and industrious, in fact you credit them 
with a great many qualities which any public servant might be 
well satisfied to possess; but you make what you appear to con- 
sider a fatal objection to the men and to the system under which 
they are serving, that they are wanting in practical experience, or 
that they are not, as you put it, ‘practical men.” You quote in 
support of your opinion an extract from a minute by Sir A. Clarke, 
late Public Works Member of the Governor-General’s Council, 
which you consider bears out your contention, and in which it is 
stated that the Coopers Hill men when they arrive in India are 
deficient in practical experience, in which respect at any rate it is 
added, the so-called ‘‘ Stanley Engineers” appointed under the 
old system by direct examination had the advantage. 

Sir A. Clarke’s minute was written in 1878, and as the first 
batch of Coopers Hill men had arrived in India only in 1874, and 
were at that time occupying quite subordinate positions in the 
service, it was surely premature to pronounce so soon an opinion 
on the merits of the men or the system, or to compare them with 
others who were their seniors by ten or fifteen years. As well com- 
plain that a house is not water-tight before the roofis put on, as allege 
that any body of men have proved a failure or otherwise when in 
fact they have had no opportunity of being tested. But as regards 
the statement that the ‘‘ Stanley Engineers” the 
advantage of superior practical training before they entered the 


service, Sir A. Clarke was misinformed as to the facts. Some of 
them may have had some practical training, but a large proportion 
of them had had none whatever. Theconditions of admission to the 
Indian Public Works Department in those days were the passing 
a very elementary examination, and the having served for one year 
as pupil to an engineer. But as it was not specified what sort of 
an engineer they were to serve under, or what amount of practical 
training they were required to undergo during that year, and as 
any one Who chooses to do so may dub himself a civil engineer and 
take pupils, practically the preparation of a large proportion 
of these young engineers had fallen into the hands of a few 
“*crammers” who lived in London; who had no professional 
practice to speak of, and who worked up their pupils to pass the 
needful examination in mathematics and the elements of survey- 
ing. The so-called pupilage, in fact, instead of being pupilage 
under an engineer as was intended, had in many cases degenerated 
into pupilage under a tutor. Asa means for selecting engineers, 
trained or untrained, the examination and the test were a mere 
sham. Many of these gentlemen appointed in this way have no 
doubt turned out skilful engineers and valuable Government 
servants, but with few exceptions their practical experience 
has been gained since they entered the service, and have 
been employed in India on Government engineering work. The 
Coopers Hill men on the other hand do undergo a real 
course of practical training; after they pass out of the College 
they are placed as pupils by the Government under civil engineers 
in large practice or in workshops of repute, so that although the 
training is short, it is good as far as it goes. In this respect, then, 
ef practical training they have a decided advantage over the 
majority of the ‘‘ Stanley Engineers.” But after all, this is not 
the point on which stress need be laid. Coopers Hill does not pro- 
fess to turn out practical oe what it does profess to do is 
to educate young men of ability, and prepare them for becoming 
engineers. And the point you raise is really the much larger one, 
whether in the engineering profession, as in any other, technical 
education should not precede practical training. In all the other 
scientific professions this controversy, if such it can be called, has 
long ago been laid to rest. Time was when the proper preparation 
for the medical profession was deemed to be purely practical train- 
ing. A boy was taken from school at an age when now-a-days boys 
have hardly ‘entered the public schools, and apprenticed to a 
medical practitioner, to gain a practical knowledge of his business, 
by watching what his master did and said. After four or five 
years spent in this way, making up his master’s prescriptions, and 
picking up such scraps of knowledge as he could, he went to London 
and walked the hospitals for a year or two, to get a smattering of 
anatomy and chemistry, and finally, after passing a very easy 
examination, he was launched in the world as a qualified medical 
practitioner. And certainly if he was not a ‘“‘ practical man” he 
was nothing else. But this barbarous method of preparation has 
long since given way to a more rational method. The medical 
practitioner now-a-days is educated first and trained in practical 
work afterwards. So too with the army. In old times a 
youngster was gazetted to a regi t and b a ‘* practical 
man” from the outset, that is to say, he learnt his drill and 
nothing more; he began practising at once what he was going 
to practise all his life. But now a certain amount of preparatory 
education is d d y even for the army, and it is 
thought that a man who is going to spend all his life in 
practical work may well devote a small part of his early days to 
studying in a scientific way the principles which underlie the 
business of his profession. This sort of reform has still to be 
carried out in the engineering profession in England, although the 
necessity for it has long been recognised on the Continent. The 
question at issue is obviously not which method will supply the 
most useful men at the outset, but which will furnish the most use- 
ful men in the long run. A man enters.the Indian Public Works 
department expecting to _— thirty or thirty-five years of his life 
in it. Engineering in India is essentially a more practical business 
than it is in England, for the reason that the sub-division of labour 
between the engineer and the contractor has yet to be accomplished, 
and the engineer in India has all his life to be engaged in work 
which will tend ina large degree to give him practical experience. 
He will have to be his own brick-maker and stone-mason, his own 
surveyor, his own designer, his own erector, while the multifarious 
nature of his occupations and his continuous service will leave him 
but little leisure for scientific study. The danger in India, indeed, 
is that men will be too practical in the popular sense of the term, 
and that in respect of scientific engineering they will lag behind 
their brethren in Europe. And this being so, can it be seriously 
argued that out of the thirty or thirty-five years’ professional life 
which a man has before him, three years is too long a time to give 
to preparatory scientific training, especially when it is considered 
that of the three years’ college course at Coopers Hill a large part 
of the time is given to such essentially practical subjects as drawing 
and surveying, which must be learnt at some time or other? 
Deduct these, and the time given to purely theoretical subjects 
is reduced fully one-half. Does that deserve to be called a 
scientific profession at all for which eighteen months’ preparatory 
education is excessive? Of course if it be held that no education 
at all is required for the engineer; that engineering is to be 
r ed as a trade, and not a profession, then there is no room 
left for argument ; but among those who hold that engineering is a 
scientific profession, and needs a scientific training at some time or 
other, then there can be hardly but one reply. 

As I remarked above, Sir Andrew Clarke's opinion on the 
— Hill men was delivered too soon, and moreover the reports 
on the young engineers on which it was based were made by men 
who had entered the service in a different way, and on whom the 
establishment of Coopers Hill was to a certain extent a reflection. 
I am old enough to remember the earlier reports on the Indian 
civilians appointed by competition ; these — were not favour- 
able ,but then they were drawn up by the older civil servants who 
had entered the service in the good old time of undiluted patronage, 
and it was the man who painted the sign-board and not the lion ; 
and I should say that it is even now too soon to express a final 
opinion on the merits or otherwise of the Coopers Hill men, based 
upon what they have done themselves. They are still the juniors 
in the service, and have not had time to rise to the higher and 
more responsible posts in it. But now there are nearly 300 of them 
in India, employed in all sorts of ways, on railway construction, on 
running lines, in the traffic department, on the construction and 
maintenance of irrigation works, and in the other multifarious 
works carried out by the Indian Government; andI can assert 
that the opinions of the senior engineers under whom they are 
serving, civil and military, are everywhere highly favourable to 
them. But indeed I do not see how any other result could be 
looked for by any rational person. A Role of young men are 
chosen in the first instance by a severe competitive examination ; 
are then brought together for their subsequent education in an 
institution which has a numerous and very competent staff, con- 
taining some men of the highest professional attainments, and 
which offers advantages for educating engineers such as hitherto 
could not be obtained in England, but were to be found only at the 

eat engineering schools of the Continent. Then, after a weil- 

irected course of study, and being finally subjected to a very 
rigorous test, they are sent out into a public service, in which the 
standard of cig anya and public spirit are already high, where the 
opportunities for obtaining professional experience are unusually 

reat and varied, and where their subsequent ad t will be 

ue to their own exertions. I do not see how a body of men under 
these circumstances can possibly prove a failure. The defect of the 
Indian Engineer Service in former years has been, not the want of 

ractical experience amongst its members, civil or military, but 

efective preparatory scientific education. Neither the civil or 
mili engineers have been sufficiently well educated in the 
scientific part of their profession. This defect Coopers Hill goes 
some way to supply. e Coopers Hill men will, I am satisfied, 

isplay all that energy, devotion to duty, and = spirit which 
have leng been the honourable characteristics of the Indian Service, 


while they bring with them the additional qualification of a much 
better education than their predecessors had received, 
Calcutta, December 12th. G. CHESNEY. 


STRAINS ON CRANE POSTS, 


S1r,—There have appeared in your columns within the last few 
months numerous letters on the above subject, in which a great 
diversity of opinions are expressed, hardly any two of the writers 
agreeing upon any one point. 

I have prepared diagrams which, if you will kindly allow them to 
appear in your paper, may possibly put your correspondents on the 
right track. I shall make few allusions to their remarks, as they 
will be able to judge for themselves where their errors are. I may 
simply remark that they arise from their utter confusion as to the 
term ‘‘central axis.” Now, there is really no such thing in the 
post of the crane, but only in the horizontal part, and not even in 
the curved portion of what may in this case be termed the jib, and 
which acts as a cantilever. 

In my diagram, Fig. 1 represents a vertical pillar of a solid 
rectangular section fixed at the bottom and at the floor line, and 
loaded with a weight on the top. The rectangular shadings show 
the various compressive forces due to the varying weight of the 
column itself as we ascend upward, and the weight on top. The 
centre vertical dark line is an important one to be taken into the 
calculation, and is the centre of gravity of all the cross sec- 
tions, and also the axis of rotation of all the forces when the 
column is bent into the form shown in Fig. 2, the length 
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FIXED POINT 


of which line will not alter in the vertical or column part, 
but where the column begins to bend the conditions are 
altered, and the top portion becoming horizontal instead of vertical, 
the normal pressures shown in Fig. 1 are converted into shearing 
forces, while in the curved portion they are resolved into a direct 
pressure acting tangentially to the curve and a shearing force acting 
perpendicularly to it. Ifthe pressure thus obtained be added to 
the compression, and deducted from the tension at the two edges of 
the post due to the moment of the load, and the weight of the pro- 
jecting portion of the crane post about the centre line, the actual 
strain at these two points will be given, and the neutral line—not 
axis—will lie at a point between the two, proportional to the amount 
of the two strains, the compression on the centre line 
being always equal to the direct pressure already obtained. This 
neutral line is shown dotted in Fig. 2, starting from where the 
horizontal part of the jib joins the bent portion, running away from 
the centre of gravity, or, in other words, the axis of rotation — 
which all the forces turn, passing down through the shaft in a line 
almost parallel to the centre of gravity of all the cross sections 
until it reaches the point at which it is fixed in the quay or floor 
level, when it begins to part from it, and ultimately leaves the post 
altogether. The position of the line can still be traced by calculation, 
by producing the rotating lines until they meet, forming complete 
triangles, whose apices determine its position, and will be found to 
fly off to infinity, still tending to meet a horizontal line passing 
through the lower fixed point, but never meeting it. The dark- 
shaded triangles in Fig. 2 show the amount of tension; the light 
ones the amount of compression. 

In referring back to the various correspondents’ letters it will 
be seen that Mr. F.D. Vasconcellos’s diagram is the nearest 
approach to mine; next came Mr. Coventry, in his letter to you 
which appeared in your issue of the 30th ‘Deenaber, in which he 
shows a diagram of two unequal triangles and two neutral axes. 
How he arrives at these calculations I am at a loss to understand, 
they really mean nothing as to the point in question. As to his 


diagrams Figs. 1 and 2, I am also at a loss to understand their - 


meaning, like many of Mr. Major’s diagrams; and it ap; to 
me that this neutral axis is at the bottom of it all, the ao 
of which, if I am right in my reasoning, is of minor importance. 
The thing to discover is the neutral line, which only Mr. Coventry 
seems to have attempted and then unfortunately he terms ‘it 
neutral ‘‘axis.” I presume that Mr. Pendred will be somewhat 
astonished to find that instead of the neutral line following the 
direction indicated by him in his first letter to you, that my 
diagram shows it going off in the — direction. 

I consider Mr. Pendred quite right in comparing this particular 
sort of crane to an ordinary safety valve, although I see no reason 
why he should do so, and I am astonished at so many of your 
correspondents disagreeing with him, some of them stating that 
the three diagrams are indentical, whereas they each one vary 
from the other, some as cantilevers, others as both columns and 
cantilevers. 

For further information on this subject I must refer your 
readers to my remarks on rigid arches and roofs in vol. 33 of the 
‘* Minutes of Proceedings” of the Institution of Civli Engineers, 
1871-2, Part I, and may add that the late Mr. Gravatt once 
remarked at the Institution alluded to, that it was astonishing what 
a large amount of knowledge lay hidden in books, and further that 
no amount of sarcasm will ever solve a problem in mechanics. 

15, Great George-street, Westminster, S.W. W. H. BIppER. 


S1r,—I hope you will be able to find space for one or two remarks 
which I still wish to make, and which I think will probably be the 
last that it will be necessary for me to address to you on this sub- 
ject. I have adhered te the original title throughout, but should 
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have preferred to speak of strains or stresses ‘in ” and not ‘‘on” a 
crane post, 

The substance of nearly all my arguments is embodied in equa- 
tions*(8) and ({) of my previous letters—(8) gives the stresses in 
the flanges, and (9) the ‘* final” position of the neutral axis in any 
given section. These equations are based on four generally 
admitted hypotheses mentioned at the commencement of my first 
letter ; and I may say that to whatever extent these hypotheses 
are true, to the same extent are these equations true. Mr. Major 
in his letter which you published on December 30th says: **I 
venture to dispute the soundness of the hypotheses.” Further on, 
however, he says: “ . . I admit hypotheses (1) and (2), but I 
assert that (3) and (4) are groundless assumptions unsupported by 
any experiments upon metals used in the arts.” The italics are 
mine. With regard to hypothesis (4), I have given, in the first of 
my two letters which you published together on December 30th, 
my authorities for saying that it is not a **groundless” assumption, 
and that it is supported by experiments on wrought iron, which I 
believe is a metal occasionally ‘“‘used in the arts.” I will now 
give my reasons for saying that hypothesis (3) is not a ‘* groundless 
assumption,” &c. With reference to this hypothesis, Mr. Major 
says: ‘In my letter above referred to "—i.c., THE ENGINEER, Dec. 
9th—*‘ experiments are quoted which conclusively prove that the 
extension and compression for both cast and wrought iron do not 
even approach proportionately to the strain”-—this should be 
“stress "—‘‘exerted.” The italics are again mine. Now in this 
sentence of Mr. Major’s which I have just quoted, that gentleman 
takes Dr. Anderson for his authority. I am quite willing to do 
the same, and the following is an extract from page 4 of the book 
referred to by Mr. Major, the italics being also mine: “* It is found 
by experiment that up to the limit of elasticity the displacements 
suffered by the molecules of the body are sensibly proportional to 
the stresses which cause them, so that a double displacement is 
caused by a double straining force, a triple displacement by a 
triple straining force, and so on.” Is it likely, Sir, that such an 
unquestionable authority as Sir John Anderson should, in one page 
of his book, state as a general result that the strains are “ sensibly” 
proportional to the stresses, and then give in another page of the 
same book results of experiments which ‘* conclusively prove” that 
they ‘‘do not even approach proportionally?” The italics are 

mine. 

I am perfectly well aware that the modulus of elasticity has 
been found to vary as much as 30 per cent. in different pieces of 
the same bar, but I am not aware that any sensible difference of 
modulus has ever been shown to exist ab». and below the neutral 
axis at one and the same particular section. Mr. Barlow's ex- 
ed which I have described are the only experiments of the 
<ind with which I am acquainted, and I feel sure that when Mr. 
Major has read my letters he will be willing to admit that these 
experiments of Mr. Barlow’s suit the case in point much better 
than results which appear to have been obtained with a different 
testing machine and with different specimens of metal for the two 
kinds of experiments. 

As you justly remark, Sir, at p. 479, THE ENGINEER, Dec. 30th, 
Mr. Major represents one side of the question, whilst I am on the 
other. I leave it, therefore, to your readers to decide between us, 
and at the same time I feel sure that all practical engineers will 
ultimately acknowledge that if we neglect the stresses due to 
change of form, and the tension in the chain along the post, equa- 
tions (8) and (9) give as correct general results as the present 
state of our knowledge of the elasticity of wrought iron and steel 
will adinit of. 

I don’t mind pleading guilty to one fault—if it is a fault—and 
that is, that in my first letter I used the term ‘‘ neutral axis” in 
the sense in which I believe it has always been used, even in the 
case of arched ribs, by Dr. Rankine, viz., the axis passing through 
the centre of gravity of the cross section. It appears to me that 
this is the axis about which it is most convenient to calculate the 
moment of inertia, and that the knowledge of the position of what 
I have called the ‘‘ second” neutral axis, is after all of no great 
practical importance. Such as it is, my equation (9) places it—to 
use Mr. Major’s words—‘‘in the hands of the designer.” It was 
only when I saw that Mr. Major was going to make this a point in 
the discussion that I thought it might interest some of your readers 
to know that the position of this axis could be accurately fixed, 
either in a horizontal beam or ina crane post. Mr. Major, in his 
last letter, says: ‘‘ My letter appearimg on the 23rd inst. shows 
where it is to be found.” But nota bene that that letter does not 
show “‘ where” it is to be found. It is true that a ‘‘ neutral axis” 
is drawn in Fig. 1; but the length and area of the section are not 
given, and the “neutral axis” is only figured from the centres of 
effort, which are themselves unknown until the position of the 
neutral axis is known ; and as to Fig. 2, why, noareas are mentioned. 

As Mr. Stokes, in his letter which you published on the 
6th imst., has divided your correspondents on this subject into 
“two distinct factions,” I think it as well to point out that, 
according to his definitions of these factions, it may logically be 
said that I belong to both of them, inasmuch as I have written to 
show that Mr. Pendred’s so-called “‘ safety valve theory ”—i.c., 
equations (a) and (/) in one of my former letters is correct ; and 
that the neutral axis theory when properly applied—i.¢., equations 
(a) and (4) in the same letter—is also correct. I proved the same 
in my first letter, which Mr. Stokes must have seen, and in my 
equations (8) and (9) I have taken account of a neutral axis. It 
may therefure be said that my calculations are based on a ‘‘neutral 
axis theory,” but most emphatically not on what Mr. Stokes calls 
“the” neutral axis theory, of which he purports to give an appli- 
cation in the 7th paragraph of his letter, and which is simply an 
attempt to obtain two unknown quantities from one equation. He 
speaks of his experiment as a conclusive proof of the “‘ untena- 
bility of the neutral axis theory,” whereas it really affords a con- 
clusive proof that the ‘neutral axis theory,” when properly 
applied, is correct, and that the compressive force in the breast 
tlange is numerically equal to the tensile force in the back flange 
plus the lead. 1 will leave it for Mr. Major himself to answer 
as to whether he has said anything from which it may be inferred 
that ‘‘the strains” in a cantilever, as shown in Mr. Stokes’s 
Fig. 3a, “‘ will be given by the equation ‘er -” I cannotsee that 

Mr. Major has ever expressed sufficiently clearly what he considers 
the values of the stresses, and this, as I have already hinted, is a 
very weak point in his arguments. 

I will take the opportunity of correcting an erroneous statement 
in Mr. Major’s last letter, Dec. 30, where, in referring to my first 
letter, he says: ‘‘ Mr. Coventry contends that the neutral axis is 
still at the centre.” Now, nothing can be clearer than the fact 
that I never contended for anything of the kind, and as a proof of 
this I need only say that in the letter referred to, December 16th, 
I took particular care to confirm the calculations of Mr. Tozer, Mr. 
Fyson, and “‘J. H. H.” in which a direct compressive force is 
applied to the neutral axis, leaving it to the intelligence of your 
readers to perceive that this compressive force causes a stress in 
that axis, and consequently that in that letter I never used the 
term “‘ neutral axis” in any sense, but as that axis which is neutral 
only so far as stress due to bending is concerned. I hope that by 
this time Mr. Major is able to understand that this bending may 
be considered separately, and that such a process of calculation is 
no more entitled to be called “‘ cumbrous and misleading ” than the 
method adopted in calculating the stresses ina section of a horizon- 
tal beam when we consider the load once as producing a bending 
stress, and once again as producing a shearing stress. With 
reference to the last sentence of Mr. Stokes’s letter, may I 
suggest that it would be interesting to have a measurement of the 
position of the neutral axis indicated by his model, by way of com- 
parison with the result that would be obtained from my equation (9) 
in THE ENGINEER of Dec. 30th, bearing in mind that in that 
equation I is the moment of inertia about an axis through the 
centre of gravity of the section, / the lever arm of the weight about 
the same axis, and A the area of the cross section. 


I see that in my letter published on D ber 30th I have made 
an error in figures. The result of my equation (‘) applied to Mr. 
Fyson’s crane post is ‘Yin. and not 10°53in., consequently the 
neutral axis with regard to the total stresses is 15°9in. from the 
breast and 14*lin. from the back. I have as much as suggested 
that if this position of the neutral axis were known beforehand 
we could use it in the calculation of the moment of inertia. The 
stresses could then be obtained from a simple expression of the 


form * 3 but it is evident that the knowledge of this position 


of the neutral axis involves a calculation which would also give us 
the stresses. In other words, we can calculate the stresses without 
ever knowing the final position of the neutral axis, but not the 
converse. The neutral axis of flexure is settled beforehand by the 
elasticity of the metal and form of section, but the distance mi ns 
in my equation (9) depends on the total stresses. This, I trust, 
will explain to Mr. Major not only that the load may be considered 
twice, but that it is useless to attempt to obtain the stresses by 
considering it only once. He can, however, in a certain sense 
realise his ideal calculation by ascertaining the position of the 
neutral axis from equation (9); then, if Mi= moment of weight, 
and I;= moment of inertia about this axis, the total stress at any 
point distant x from the same axis is given by the equation— 


h 
the result being the same as by equation (8). This calculation is 
facilitated by remembering that l = I + A x nin, 
Fordingbridge, January 7th. W. B. Coventry. 


Srr,—Mr. Coventry, in his letter printed on the 30th ult., says 
that in my first letter I stated that the neutral axis “should be 
assumed to be in the centre, and later, write to show that it is not 
in the centre.” What I did say was, quoting from my first 
letter, ‘‘For the purposes of design, the neutral axis should 
be assumed to be in the centre, as leading to the best distribu- 
tion of metal.” At later dates I have twice stated that the 
position of the neutral axis for a box girder is in the hands 
of the designer, and the above quoted sentence means that 
before deciding upon the section the designer would do well to 
accept the central neutral axis as a basis for his calculations. 
Now, as to the statement that on Dec. 9th I wrote to show the 
axis was not in the centre. Had I said so, there would be no 
inconsistency, for I was then considering the strains, not in a box 
girder which was yet to be designed, but in a solid bar which was 
assumed to exist. But I did not say so; here is a quotation from 
the letter in question: ‘‘ Calculating for an axis at the centre of 
the depth, the areas of moments are equal, and that therefore is 
the true position.” 

Mr. Coventry then proceeds to make a calculation, showing that 
I make the ratio of compression modulus to tension modulus 2°25 
fora given stress. But the calculation begs the question at issue; 
it is only correct if both moduli are constant for all stresses, and 
this I deny. There were two stresses in question—3°7 tons and 
°°9 tons. Comparing the respective moduli, as obtained from my 
diagrams, for the first stress, I find the ratio to be 1°9 in favour of 
compression, and for the second stress 1°8 ; not 2°25. 

Your correspondent is anxious to know how I obtain my diagram 
of compressive stress, Fig. 3. Permit me to explain. In Table 9 
Mr. Coventry finds the lowest recorded stress 7°8 tons, and he 
correctly calculates the compression modulus for this stress as 
11,650,000 lb. He could also have found that the same specimen, 
under a stress of 15°8 tons, showed a modulus of only 4,720,000 lb., 
the modulus gradualiy falling away from the higher value at every 
increment of the load; and further, that the same remarkable 
reduction in the value of the modulus for the higher degrees of 
stress occurred with the two other specimens referred to in the 
same table. That it might not be said I had selected a favourable 
example, I laid down the three sets of results by superposition in 
one diagram, and took the mean curve of the three. ‘This curve 
showed that, from a value of 4,720,000 lb. at a stress of 15°8 tons, 
the modulus had increased more than 100 per cent. in passing to a 
stress of 7°8 tons. Here ended my facts; how was the diagram 
to be completed? Mr. Coventry does not say so, but all his 
arguments show that he thinks that when the number 7°8 was 
reached the curve should turn a sharp corner, and run down to 
zero as a straight line. In other words, that the modulus, which 
was up to this point increasing in value at an enormous rate, 
should, beyond this point, be assumed to remain at the same value. 
Why are we asked to believe this? I say that, in the absence of 
any proof to the contrary, I am justified in assuming that the 
modulus goes on increasing at the same rate as before, and that the 
curve in my Fig, 3 is to be continued to zero without break or 
change of character. This is the reason why my compressive 
modulus for small stresses comes out so much greater than the 
tensile modulus; and it is not an “‘ inversion” of Dr. Anderson’s 
results, but only a logical application of them. 

Mr. Coventry expresses a doubt as to the possibility of finding 
a sample of iron with so low a modulus as 11,650,000; the three 
samples given by Dr. Anderson with minimum moduli at or about 
5,000,000 lb. must be very surprising to him. If he doubts the 
low values, why does he attack me for, in certain cases, placing 
them so much higher? My critic then goes on to quote five autho- 
rities, whose results averaged point to the values of the tensileand 
ig moduli as being equal, both for wrought iron and 
steel. Most probably all these ratios were obtained from stresses 
at or about tl elastic limit. Now my diagrams3and 4, Dec. 9th, 
are drawn to the same scale, and may be superposed ; if this is 
done, making the absciss and the zero points of both coincident, 
it will be seen that for a stress of 10 tons the two moduli are 
equal; and the average tensile modulus for stresses ranging from 
7 to 12 tons is equal to the average for compression within the 
same range. This is quite near enough to be called agreement with 
Mr. Coventry’s five authorities, and this result is taken from the 
portion of the diagrams which is fully supported by Dr. Anderson’s 
figures, and yet Mr. Coventry ‘‘ excepts” that writer’s book as 
differing from all the others. But, on the other hand, note the 
quotation from Mr. Mallet referring to ‘‘ the high resistance of 
wrought iron to compression, and the small change of length 
resulting therefrom within the elastic limits.” This is very stron 
testimony in favour of my method of completing the diagram, an 
instead of being a conclusion the reverse of that to be drawn from 
Dr. Anderson’s book, it is precisely the conclusion to which that 
book points, and which I deduced before Mr. Coventry penned a 
line. But that gentleman thinks that this evidence must be ‘‘ the 
result of an error.” 

Mr. Coventry’s Figs. 1 and 2, December 30th, both show that 
the neutral axis for a solid bar, subjected to bending strain up to 
about the elastic limit, is at the centre of the section, and this 
result I demonstrated by the use of my diagram on December 9th. 
His figures also show that the alteration of length of the fibres is 
proportional to their distance from the neutral axis, as stated by 
me December 9th; the other inferences drawn by Mr. Coventry 
are in no way supported by the diagrams, unless the question is 
— begged and moduli of constant value assumed for all degrees 
of stress. 

I wish to compliment Mr. Coventry upon the clearness with 
which, in his Fig. 3, he shows that in agirder subjected to cross- 
breaking strain, and also to an end compressional strain—i.e., a 
crane post—the neutral axis is not in the centre of gravity. It is 
a pity he did not consider this before he wrote his previous 
letter, as he would then have enabled me to shorten my last. On 
the 16th ult. your correspondent writes, replying to a remark of 
Mr. Fyson’s, “*I have, however, shown that it does not fail, and 
that by taking the neutral axis in its proper position, i.¢., in the 
centre of gravity of the cross section,” &c. On the 30th he writes, 
“The neutral axis, when bending alone is considered, isin the plane 
passing through the centre of gravity of cross section, . . The 
effect of direct compression due to load is to alter the neutral 


axis, and to create, asit were, a second neutral axis at a distance 
from the first.” These quotations read together show either a 
great change in Mr. Coventry’s views or an unfortunate vagueness 
of diction. 

Mr. Coventry says I ridiculed the idea of the post having two- 
fold functions to perform. Notso. I ridiculed a supposed error 
of Mr. Fyson’s, by which the strains due to the superposed load 
would be first allowed for by Mr. Pendred’s method, and then 
=~ allowed for by the method of addition and subtraction of 
; to and from the stress for breast and back flanges respec- 
tively ; and the figures of my reductio ad absurdum, November 11, 
show that this was the process ridiculed, 

My statement commencing, ‘‘ Mr. Pendred’s error arises solely 
from,” &c., is objected to. Mr, Coventry’s lengthy proposition in 
statics is quite beside the mark. Mr. Pendred arrives at a stress 
result without knowing the position of the neutral axis ; therefore 
he cannot know the distance of his particles from that axis ; and 
as their capacity for resisting stress is dependent upon such distance 
in an irregular degree, he cannot know that they are in a position 
to resist the strains which he proposes to bring to bear upon them, 
and therefore his error does ‘arise solely from and consist in,” &c. 

Mr. Coventry thinks I do not know the stresses in Mr. Fyson’s 
flanges because I have not stated them. If he wishes to know 
what I should make them, my diagrams and letters printed Dec. 
9th and 28rd are at his service, and I have no doubt as to his com- 
petence to make his own calculations. : 

My reason for neglecting the weight of the jib was that it may 
readily be reduced to an equivalent addition to the load. The 
other strains due to temperature and chain are trivial. 

Mr. Coventry, in summing up his position, states that the 
neutral axis of the crane post is not in the centre of gravity of the 
section. But on Dec. 16th he says, ‘‘ Let Fig. 1 represent a crane 
of symmetrical cross section, and the neutral axis ey 
half-way between the two flanges.” This is surely contradictory. 
May I ask, has Mr. Coventry changed his opinion ? 

The letter from Mr. W. Stokes appearing on the 6th inst. con- 
tains arguments which require a breath only to demolish them. 
Calculating the stresses in the flanges of a girder subjected to 
cross-bending strain only, using the ‘‘neutral axis theory,” and 
assuming the axis to be at the centre of the depth, he gives the 
equation— 


and builds his condemnation of the theory upon it. The 
correct equation is— 


But Mr. Stokes is an experimentalist. By the assistance of a 
model he has proved that the breast of the mast is subjected to a 
strain greater by W than that exerted upon the back. Seeing, 
however, that nine other of your correspondents, including myself, 
have previously made the same statement without the aid of the 
model, Mr. Stokes will perhaps see that he has been needlessly 
exhausting his experimental energy. J. Masor. 
34, Freke-road, Lavender Hill, S.W., Jan. 7th. 


Sir,—I have been much surprised and disappointed by seeing in 
your journal a see aye of a letter of mine which was not 
intended for publication, as it could be easily seen from the rough 
terms in which it was written. As it was referred to in your last 
number of the 16th of this month, which I received yesterday, I 
cannot but beg you to let me say something more about it through 
your journal. 

Mr. W. B. Coventry says in his letter, I ‘‘ find the neutral line 
to lie where the tensile forces exist.” Iam quite certain that if 
Mr. Coventry will be so kind as to read once more the paragraph 
he will be able to see that I never made such a blunder. Sustains 
he, however, the proposition, then I can with equally good founda- 
tion say he “ finds the tensile forces to lie where the neutral line 
exists.” 

But let us put aside questions of words, and try to offer a 
reasonable solution of the matter. I think correspondents—some 
at least—acknowledge the moments of the forces must be taken 
from the neutral axis of any section; then the whole question 
resumes to this—Which isthe path of the neutral axis under the 
known data’ Then I say I am very glad Mr. Coventry has 
furnished me the basis from which Iam going to try to “ show 
very easily, by certain mechanical laws which have long been esta- 

' blished, that the nutral axis is not the 

i plane passing through the centres of 

| gravity of the cross-sections,” that its 
—W position is dependent from the elements 
| 
| 


of the forces, and has not a constant 
ae egg in the cross-section. Let AB 
the section of a rectangular beam, 


| solicited by the gravity of the weight 
NEUTRAL Axis: | W, and let the letters of the figure de- 
note the elements shown by it; then we 
have the following series of equations, calling “the force of 
resistance, whatever it be, of an element dv dy :— 
f=crdedy ef =fferdvdy=W 
uf =cr2dvudy evf = ffev?dvdy = (b +2) W 
ffrr drdy = (b +2) ffvdrdy 
Then, supposing the breadth of beam to be unity, we can 
write :—3 (2 + b) (a — z)?] =2 [23 + (a z)3] which can be 
written :—(b + 4a) (z ja) = Du reste we could have 
stopped at the equation A, and said (4 +z) is then the length of 
the simple pendulum isochronal with the compound pendulum 
formed by the section oscillating round the line passing by W ; 
this length is divided in two parts by the centre of gravity, which, 
multiplied, are equal to a constant, the radius of gyration cf the 
section round an axis passing the centre of gravity. Writing imme- 
diately the equation B. We have then :— 
(1) z is always dependent on J, 


2 
(2) Making b=0 we have: = 


(3) Making 6 = — : a we have < = a4; which means, in the 


opinion of Mr, Coventry, the neutral axis lies where the ten- 
sile forces are. DE VASCONCELLOS. 
Madeira, December 27th. 


Sir,—Permit me to say a few words in reply to Mr. pee 4 
I repeat that ‘two such correspondents as Mr. Major and Mr. 
Coventry are quite enough to emperil the reputation of mathema- 
tics as a means of solving such questions.” We have two corre- 
spondents, each dogmatically and flatly contradicting the other, 
and each making a great display of mathematics to prove that he 
is right and his adversary wrong. Mathematics will appear to the 
outsider in this case as capable of proving anything. Instead of 
being an exact science, they lend themselves to either side of an 
argument indifferently. 

Let me add that in another way Mr. Major and Mr. Coventry 
imperil the reputation of mathematics. Neither one gentleman 
nor the other argues with courtesy. A tone of acerbity agree 
their communications, and each would, apparently, more 
a to show that the other was wrong than to establish a 
truth. 

I have now only to repeat what has loug been evident, no doubt, 
to others, that Mr. Major and Mr. Coventry are at cross purposes. 
The one deals with the strains in a crane post; the other, it 
~~ to me, with the strains transmitted — crane post to 
the ultimate support, whatever that may be. I assert, for 
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example, that the strain beneath the toe—I hope Mr. Coventry and 
Mr. Major know by this time what this means—will be greater than 
the strain on the back of the post. This cannot be denied. It is 
undoubtedly accurate. Mr. Coventry, as I understand him, holds 
that this strain is continued up the breast of the crane, and must 
be provided for ; while Mr. Major holds that it is at once distri- 
buted through the whole post by the action of the web. If there 
were no web, according to Mr. Major, Mr. Pendred would be right ; 
as there is a web, he is wrong. ‘These are the conclusions I have 
arvived at, after carefully reading your correspondents’ voluminous 
effusions. E. D. 
Cambridge, January 9th, 


Srr,—Mr. Major and Mr. Coventry, to say nothing of many 
other correspondents, have written a t deal about strains on 
crane posts, and so far as can be seen, they may go on writing for 
ever. Their letters were at first interesting and useful, but they 
have ceased to be either for some time. To practical men like myself 
it seems clear enough that neither party quite understands the 
other, and I suspect that there is really but little difference 
between them. Will you let me ask what all this mass of writing 
comes to’ and in order to ascertain its practical value, I make the 
following suggestion :— 

I am at present designing a bent crane to lift 3tons. The radius 
is 16ft. from the centre of the crane base to the centre of the axis 
of the sheave at the point of the jib. The lift is 18ft.—that is to 
say, that isthe height of the centre of sheave axis from the wharf. 
The crane must make a complete circle, and the strains must not 
exceed 5 tons per square inch, whether in tension or compression ; 
but to allow for jerks—for the crane has to doa great deal of 
lowering work, which is more trying than hoisting—I am keeping 
the normal strain due to 3 tons load down to 4 tons per inch. 

Now, I suggest that Mr. Coventry and Mr. Major submit designs 
for the jib of this crane, to be published in THe ENGINEER simul- 
taneously. Either there will be a difference in sectional area of 
breast and back in the two designs, or there will not. If there is, 
we shall know what your correspondents’ argumer.ts amount to. 
If there be not, then it will be evident that they are of no practi- 
cal value whatever, and that so far as the designing of real bent 
cranes is concerned, both gentlemen might have saved themselves 


the trouble of writing. H. Warp. 
Birkenhead, January 10th, 
{Mr. Ward has made a very sensible suggestiun. We trust that 


= EY and Mr, Coventry will see their way to act on it.— 
E. 


Srk,—It appears to me that all these discussions as to strains on 
crane posts is contained in two queries: (1) Was Mr. Pendred 
correct in calculating his crane as a safety valve? (2) Where is 
the neutral line? The following experiment conducted by me 
some time ago I think will settle the first point. I made a strong 
light wood frame, Fig. 1, representing a crane, with holes bored as 
follows: the hole d for weight W, 12in. from centre line C of 
crane post. The holes marked a } a’ b!, &., were each 3in. from 
centre line of crane post, or Gin. apart horizontally, and 12in. 
apart vertically. I suspended a plumb line down centre of post, 

‘ attached a Salter’s balance through the 
hole marked 6, and pivotted the whole 
affair on the hole marked a, I next 
attached the weight W through hole @ and 
pulled on the balance until the crane 
came upright; I found the balance to 
register 84 1b. I repeated the same process 
in the holes a! ba? L?, &c., and found 
when the crane came upright the balance 
case registered the same, viz., 


I next reversed the process, and 

pivotted the crane in hole marked b, 
attached the balance through a, and pulled 
downwards; the balance in this case 
registered 48 lb., and so on in the next and 
next, and throughout the series, the 
register in each case being practically the 
same, viz., 48lb. The weight of the crane 
alone, without the weight, gave 12 lb. in 
the former and 5lb, in the latter case. 1 
think this See conclusively that the length of the crane post 
does not affect the question. 

Where is the neutral line? In the centre of a wrought iron 
crane post of uniform section, or in the centre of gravity of a crane 
a of any section whatsoever ; which can easily be proved by the 

ollowing simple experiment. Take a bar of iron, say lin. by }in., 
and mark off on the side of the bar parallel lines in. apart ; next 
bend the bar and measure the distance between the lines, and you 
will find the lines at the centre of the bar remain the same distance 
apart, even when the bar is bent at right angles. Now take two bars 
of T-section ; mark off and bend one towards web and the other from 
the web, and you will find the neutral line in each case as near the 


centre of gravity as possible. 
Where Mr. Pendred has made the mistake is in bringing his neutral 
line down the breast of his crane. The outer surface of the breast 


of this crane is the fulcrum and point of greatest compression. 

Therefore it cannot be the point of greatest and no compression at 

one and the same time. Ima. 
Stowmarket, January 7th. 


S1rr,—While ne you for inserting my letter on the above 


subject, in your issue of to-day, I must ask you to be good enough 
to correct a clerical error which occurs towards the end of the 


second paragraph. The equations should read:—*S = wp and 
WL «go WL WL 4.» 
not ha? &c.,” instead of “S= a’ and not ‘oa’ &c.,” as 


printed ; also in Fig. 3 the weight is shown hung from the centre 

of the rocking shaft, instead of at the end of the lever, similarly to 

Fig. 3A, as was intended. W. STOKES. 
3, Holland-street, Kensington, W., January 6th. 


SNOW HILL STATION ROOF, 

S1r,—In Mr. Walmisley’s paper on ‘Tron Roofs,” recently published 
in THE ENGINEER, teference is made to the one over Snow-hill Sta- 
tion, Birmingham. Permit me to make an addition to his remarks. 
Iam of opinion that this roof is like the Ashtabula and Tay Bridges, 
and will some day prove what a dangerous thing a little knowledge 

But so long as these badly constructed roofs and bridges, by 
some extraordinary means, manage to stand erect, they are pointed 
at as examples of successful engineering, and in some instances 
copied. Besides, it is an e for outsiders to judge of the 
merits of any structure without putting themselves to much incon- 
venience to obtain the necessary particulars upon which to base 
their calculations ; and for this reason structures often escape the 
criticism they would otherwise get. There can be no doubt that, 
if the details of the Ashtabula Bridge had been submitted to any 
competent engineer, it would never have been built; and I main- 
tain that, if the Snow-hill roof had passed a similar ordeal, it 
would have been erected in much safer proportions. 

Further than this, all roofs and other structures of such magni- 
tude—and more especially when of an unusual design—ought to 
be subjected to severe and accurate tests, both theoretically and 

ractically ; and this was not done in the case in question. I 

elieve I am correct in saying that it was copied from the Old 
Lime-street, Station Roof, and the metal altered in proportion to 
the span, a the fact that this roof was made at a time 
when iron roofs were but little understood ; and I believe this roof 


failed under the very ordinary tests applied. Probably, however, 


the principal argument would be that it had stood all weathers for 
many years, and had proved perfectly safe. i : 

I give below an outline of the Snow-hill roof, with the sizes and 
areas of the different members marked on one side, and the strains 
on the other. I also give the diagram from which I have taken 
the strains. I have assumed a distributed wind pressure of 25 lb. 
per square foot, which I think will be admitted is not excessive. I 
will pass over the point that with almost any conceivable load 
some of the ties will be in compression as this is a minor evil when 
compared with the fact that the main tie-rod at the centre is 


happen that the electric inductive action is diminished or destroyed 
by the performance ef work by the magnets A B, said work being 
expended on attracting the pendulum ? ; 

On the other hand, let it be supposed that a current is produced, 
then it is evident that we have not only workdone, butourcurrentas 
well, ready to do more work, and although because of internal resist- 
ance it is impossible to obtain what is known as perpetual motion, 
it is at least evident that, by using the current excited in F to 
stimulate another pair of magnets, additional mechanical effects 


can be produced. 
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strained with the weight of the structure alone to about 4°5 tons 


per square inch, and with the assumed pressure of 25 Ib., to about | knowledge of what electrical energy is would be rash. 


17 tons per square inch. I guarantee my dimensions to be correct, 
and will venture to say that there is not another roof in existence 
of such magnitude with such dangerous proportions, and erected 
with such utter disregard of the weight it may be called on to bear. 
There is not a redeeming virtue in the whole roof, except cheap- 
ness, from beginning to end. I have calculated other strains, 
assuming various angles of reaction for the supports, and with the 
load only on one side ; and the result is as bad, if not worse, than 
the above. I have therefore adopted this diagram as very fairly 
showing the real state of the roof. THOMAS TIMMINS. 
28, King’s-road, Peckham, January 2nd, 1882. 


A PROBLEM IN ELECTRICITY. 


S1x,—Will you permit me to endeavour to obtain by the aid of 
THE ENGINEER an answer to a very important question. I ma; 
say that I have searched various text books for a reply in vain. I 
have also put the question to certain electricians ; from some I have 
obtained a reply that they did not know, from the others an answer 
to which I shall refer further on. 

My question seems to be at first sight very simple ; apparently, 
however, it is not so simple as itlooks, A and B are two straight 
electro-magnets, excited by a battery to which lead the wires CD. The 
battery is not shown nor is a contact maker, by the aid of which 
A and B are alternately magnetised and demagnetised, that is to 
say when A is excited i is not, andso on. Suspended from the 
point E is a pendulum, the bob F of which is an electro-magnet 
similar to Aand B. The Wires H and I from this are led off to a 
galvanometer G. These wires are supposed to offer no resistance 
to the swinging of the pendulum. 


The whole arrangement is very similar to that used in the 
electric clocks, which may be seen in many places, synchronised with 
a regulator. 

t is evident that A and B can be made to alternately attract F, 
and consequently to keep it in constant oscillation. It is supposed 
that F at each swing cuts the magnetic field of A or B, neither 
being demagnetised until F begins its return journey. 

Now, the question I wish to ask is this, will a current be set up 
in the coils on the pendulum bob F every time F cuts. the magnetic 
—_ of A and B, which current will be shown on the galvano 
meter ? 

I have stated that electricians have told me that they do not 
know. The others give me the remarkable answer that so long as 
the pendulum swings with no resistance, a current will be set up in 
F which will be nearly equal in electro-motive force to the currents 
inAand B. It will not be quite equal because of what may be 
termed the internal sources of loss of energy in the system. But 
when the — meets with resistance, the current developed in 
F will be less and less until a point is reached when the resistance 
is just equal to the fo force, and then no current whatever 
wil be produced in F. 

Can this be true? 

It is stated in all text books, without limitation, that whenever a 
bar of soft iron with a coil of insulated wire round it cuts a mag- 
netic field, a current is set up in the wire. Why should the pendu- 
lum in the case I have stated be an exception? Why does it 


y | 


I assert that to say that this is impossible in our present as of 
am 
| inclined, however, to the belief that no current would be produced 
| in F, but if this is the case what becomes of the inductive influence 
of the magnet? 
| No matter which case is right, such important*deductions may 
| be drawn that I am much surprised the question has not been 
| asked and answered before. What these deductions are, and how 
| they bear on the whole theory of electricity, I may, perhaps, with 
| your permission, proceed to show one of these days. 
| I may be asked why I have not tried the experiment, and I 
| answer that I have not the time, nor, indeed, the practical elec- 
trical knowledge which would enable me to try the experiment in 
a way to satisfy myself that I was beyond oll egte right 
11 


London, January 11th. 


| 
| THE SOCIETY OF ARTS’ PATENT BILL AND FREE PATENTS. 
| S1r,—The Society of Arts, trying its hand at a patent bill, and 


| professedly thoroughly recognising that it is invention that is to be 
| egislated for, would nevertheless perpetuate the gross blunder that 
| has disfigured all preceding patent legislation—that of ignoring 
| invention for inventor. Let it not be supposed from my having 
joined together ‘‘ Free Patents” and the ‘‘ Society of Arts ” in the 
heading to this letter that the society contemplates any such 
unfashionable alliance. In the preamble to their bill they had un- 
wittingly given countenance to such an idea; but the instant they 
realised this, a very strong measure was taken to at once crush out 
even the seeming of such a thing. At the outset of the late three 
nights’ public discussion on the Society of Arts’ Bill, Sir Frederick 
Bramwell, chairman of the committee, announced that the bill 
was the work of an influential committee, who had “ assiduously 
for months” prepared it, had ‘‘ amended” it after that, and “‘ had 
had the assistance of one of the most experienced draftsmen.” At 
the close of the discussion, Sir Frederick Bramwell announced that 
the preamble of this bill—that is, its very foundation—would, spite 
of all the above most elaborate scrutiny through which it 
passed, “‘ probably be abandoned.” 

How came this about? Had the committee unconsciously built 
overachasm? Yes; they had. They had built over the chasm of 
Free Patents! Of course this remarkable step of abandoning a 
preamble was taken in deference to a consensus of disapprobation 
of it on the part of the speakers at the discussion? Not at all. 
Instead of disapproval it was highly commended, Admiral Selwyn 
considering it ‘‘one of the finest ever drawn.” The first sentence 
of it runs thus :—‘* Whereas it is highly important, for the good of 
the arts, manufactures, and commerce of this realm, that new and 
meritorious inventions should receive all possible assistance and 
encouragement.” Now the logical equivalent of this is that the 
aca of patents shall be free. The bill, however, makes the grant 

ependent on the payment of £12 10s.; and one of the speakers 
had used the following argument: ‘‘ That the genus inventor 
comprised two species, A and B—A the well-to-do inventor, B the 
poor one. But the bill legislated for A only ; that if such position 
was sound, it could be supported by arguments that appertained to 
A only; that no such arguments were forthcoming, but that to 
justify property in invention for species A the committee were 
obliged to rely on arguments that justified such property for the 
whole genus—for B as well as A; and that this position was 
illogical.” Of course, to be illogical is to be both wrong and 
ridiculous ; so the committee, taking alarm, and not being prepared 
to recognise the equality of all men before the law, ran away from 
hor 80 tdi chosen standing-ground, and would seek some 
other. 

Will they find any? They willnot. Try and hide it as they 
may, the fact remains that any and every patent law rests, but 
on the expediency of a tary classification of inventors 
but on the expediency of protecting invention. What will 
have to be done is this,—the actual structure of the Bill will 
have to be carried down “— to the very bottom of the chasm, so 
that ‘‘ Free Patents” shall be an integral part of the Bill, which 
will then in so far endure for ever. A preamble such as the 
Society of Arts are now seeking would read somehow thus :— 
“Whereas for the good of the Arts, Manufactures, and Commerce 
of this realm, it is highly important that inventions, however new 
and meritorious, shal] receive no assistance and encouragement 
whatever until certified by £12 10s., a certificate without which 
an invention can be neither new nor meritorious.” Such raison 
d@ étre for a Bill is, however, manifestly absurd. Therefore the 
grant of patents must be free, 


HENRY W. Ley, 
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CENTRIFUGAL 


PUMPING 


MESSRS. J. AND H. GWYNNE, HAMMERSMITH, ENGINEERS. 


=} DISLHARCE TO CONDENSER OR SEA. 


ENGINES, SS. 


SERVIA. 


SDISCHARCE TO CONDENSER OR SEA. 


THF accompanying engravings 
illustrate very completely a set 
of what is known as 20in. “ In- 
vincible” pumping machinery, 
supplied by Messrs. J. and 
Gwynne, of Hammersmith, to 
the Great Atlantic liner Servia. 
The type of machinery made by 
Messrs. Gwynne is so well known, 
and our engravings are so clear, 
that little description is neces- 
sary. The engine frames are of 
cast iron supported by a wrought 
iron rod in front; the guide is of 
the slipper type; all the work- 
ing parts are of steel, which will 
take a far higher polish than 
iron, The wearing surfaces are 
very large, the engines making 
easily 250 revolutions per minute. 
The whole system is double, and 
should one engine break down, 
the other will drive both pumps, 
or either engine and pump can 
be driven separately by discon- 
necting the shaft at the coupling 
box. The pumps can be used 
either to supply the condensers, 
or as bilge pumps, in which 
latter case they will easily lift 
2000 tons of water per hour 
overboard, and are therefore 
eompetent to deal with a very 
considerable leak. 

* We need scarcely add that the 

workmanship of the machinery 
fully maintains the reputation 
of the firm. 


THE EDISON LIGHT IN 
NEW YORK, 

Last week we commenced a 
series of illustrations to show the 
details of the installation of the 
Edison electric light system in 
New York, as well as that on a 
smaller scale in London. The 
illustrations previously given 
show the arrangements of 


SIDE ELEVATION 


SCALE OF FEET 
2 


engines and boilers, and the con- 
nections to the dynamo machines ' 
adapted to a 2000-horse power central station at 255 and 257, | 
Pearl-street, New York, these two buildings having each a | 
frontage of 25ft. and a depth of 100ft. The Porter-Allen 
engine is used. This week we give illustrations of the 
Edison dynamo machine, which will be followed in our next issue 
by a perspective view, &c., of the machine as in situ in Holborn. 
When we have finished our illustrations it will be found that the 
Edison system is most complete. The dynamo machine is 
designed for efficiency, the intention of the designer being to 
have a low resistance machine with lamps of a high resistance ; 
and thus he hopes to solve the problem of incandescent electric 
ighting, so far as economy is concerned. The greatest care is 
en before commencing the work to have everything ready, 
and to trust nothing to chance, In order to have a copes | 


amount of electrical power in case of accident, a second dynamo 
machine, now being tested in New York, is to be placed in the 
central station at Holborn. With our next issue the views of the 
dynamo electric machine will be so complete as to enable us to de- 
scribe it withits various peculiarities, from the machine to the mains. 
Mr. Edison takes his current from the machine by large copper 
conductors, the large and small mains as well as the house con- 
nections being composed of this material. Ingenious devices 
have been provided to obviate danger arising from too great a 
current, acting in a manner similar to the fusible plugs used in 
steam boilers. In the box street connections, shown in the 
drawings, F C shows the fusible conductor, and C the copper 
conductor, the fusible conductor being so arranged as to melt, 


and thus break the circuit when the current passing is too large, | for whi 


Smaller fusible conductors are 
placed at branch streets, at the 
entrance into houses, and at each 
street lamp, so that accident 
from fire is to a great extent 
prevented. 


CHESTERFIELD AND DERBY- 
SHIRE INSTITUTE OF MINING, 
CIVIL, AND MECHANICAL ENGI- 
NEERS.—The next general meet- 
ing of the members of the Insti- 
tute will be held in the town of 
Nottingham, on Saturday, the 
14th instant, at 2.45 pms at 
the George Hotel. It has been 
found impracticable to print the 
proceedings of the October meet- 
ing in extenso in time for the pre- 
sent ting, in q of 
the long and valuable contribu- 
tion of the Coal Dust Experi- 
ments Committee preceding it. 
As much of these proceedings as 
relate to discussion on compressed 
air, which it is desired now to 
conclude, will, however, be 
printed and supplied by post to 
members before the coming meet- 
ing. The following papers will 
be open for discussion :—On com- 
pressed air, viz.: Mr. D. P. 
Morison’s paper, ‘*On the Appli- 
cation of Compressed Air to Coal 
Part I, vol. vii) 
Mr. John Sturgeon’s paper cn 
‘*Compressing Air.” (See Part 
IIl., vol. viii.) Mr. Joseph 
Timms’ paper, entitled, ‘‘The 
Connection between Heat Ex- 
pended and Work thereby Done; 
also the Use of Compressed Air 
as a Transmitter of Power Theo- 
retically Considered.” (See Part 

iL, vol. ix.) Mr. C. T. Owen’s 

vaper, on “‘ A Compensating Air 

Sompressor.” (See Part II., vol. 
x.) The following paper will 
re read:—‘‘On the Application 
of Flenss’ Patent Noxious Gas 
Apparatus, and Foster and Fleuss, 
Patent Safety Mining Lamp, at 
Seaham Colliery,” by the Secre- 
tary. Mr. H. A. Fleuss will be 
present to give any explanation 
that may be desired. 

CANALS IN ENGLAND.—According to the Economist, the Wolver- 


hampton Chamber of Commerce has adopted a resolution, which 


will be submitted to the February ting of the Associ 
Chambers in London, recommending that all canals in Great 
Britain be entirely emancipated from the control of railway 
companies, as in other countries, and made as free as the high- 
ways, and the cheapest ways for conveying manufactured and 
icultural goods to markets, instead of being, as they are now, 
cenales tools in the hands of railway companies. This resolu- 
tion — clearly to a desire on the part of its promoters for a 
purchase of the canals by the Government. Cheap conveyance is 
the life of trade, and we have every desire to see a greater use 
made of the canals of this country. 
tinctly prefer to see this carried out by means 
Parliament should grant every 


We, dis- 
iva’ enterprise, 
le facility, 


de) 
| | | | | ii | == =| 
‘ 
“ i H 
wo i H 
| S 
i - 
| 
\ 
— 
| ae / 
| 
| | 


26 


THE ENGINEER. 


JAN. 18, 1882. 


THE INSTITUTION OF CIVIL ENGINEERS. 


THE DEFENCE OF GREAT BRITAIN. 

At the ordinary meeting on Tuesday, the 10th of January, Sir 
W. G. Armstrong, C.B., F.R.S., delivered an inaugural address as 
president. 

He observed that it had been the practice of his predecessors in 
the chair to select topics for their address that had reference to 
branches of engineering which operated to increase the productive- 
ness of human industry, and there were many who would contend 
that all engineering efforts ought to centre upon that object. It 
might be fully admitted that the general amelioration of the 
material condition of the world was the noblest object of engi- 
neering science ; and if men and nations ceased to be bellicose 
and rapacious, such would naturally be the direction which all 
engineering practice would take; but this was a world of con- 
tention where no individual State could insure its independence, 
and carry on its industrial occupations in safety without protecting 
itself against the possible aggression of its neighbours. Thus it 
was that the science of the engineer was invoked for the purposes 
of war as well as for those of peace ; and it was probable that the 
engineering element would in future enter more and more largely 
into the operations of war, until the issue would be chiefly depen- 
dent upon the superiority of mechanical resource displayed by one 
or other of the contending parties. There was no country in the 
world less disposed to be aggressive than our own, but there was 
none so likely to incite the greed of an assailant or so vulnerable in 
relation to its commerce. War indemnities had degenerated into 
mere exactions proportioned to the wealth of the vanquished ; and 
England, being the richest of all nations, offered the highest 
premium for successful attack. As to commerce, England had 
more than one-half of the ocean-carrying trade of the whole 
world in her hands, and her ships, swarming over every sea and 
conveying merchandise of enormous value, would, in the event of 
war, invite the depredations of hostile cruisers. We had seen 
in recent years what ravages a single armed ship could inflict upon 
a mercantile navy incomparably smaller than our own, and, in our 
case, it was not only property, but indispensable food that was at 
stake. The ever increasing population of Great Britain had 
already far outgrown its internal means of support, while the 
increasing cheapness of imported food so discouraged native agri- 
culture, that we might expect our future dependence upon foreign 
supply to increase even more rapidly than our population. This 
was not the occasion to discuss either moral questions affecting 
war or political questions concerning free trade. We had the 
stern fact before us that national defence was in our case pecu- 
liarly a necessity, and the question how it could best be effected, 
from an engineer’s point of view, was a legitimate subject for this 


England must always be chiefly dependent for security upon her 
naval power, but we could not hope that she would ever again be 
so dominant at sea as before the introduction of steam navigation. 
So long as naval superiority depended upon seamanship and an 
unlimited supply of sailors, no nation or combination of nations 
could compete with us; but as soon as it became established that 
fighting-ships could be manceuvred with more certainty and preci- 
sion by the power of steam than by the power of wind, a revolu- 
tion began which had gradually made naval warfare a matter of 
engineering rather than of sezmanship. The introduction of 
rifled ordnance and percussion shells was the second step in this 
revolution, and had the effect of condemning as useless the 
whole fleet of wooden ships with which all our victories had been 
won, and which were the pride of the nation. Then commenced 
that contest between guns and armour which had gone on to this 
day, and had not yet been decided. Nor would it, in all proba- 
bility, ever be decided, seeing what an ignis fatuus finality was. 
The most recent stage of this revolution was that marked by the 
introduction of torpedoes, against which our ponderous ironclads 
were no more secure than ships of thinnest iron. These constantly- 
changing agp of attack and defence had placed our naval autho- 
rities under extreme difficulty in deciding upon questions of ships 
and armament. To stand still was inphouiiia, while to act upon 
uncertain data was sure to lead to a mistake. The necessary conse- 
quence had been that typesand patterns of ships had been continually 
changing, and vessels, costing vast suins of money, had become 
nearly obsolete almost as soon as made. We could not wonder 
that, so long as invulnerability was conceived to be attainable, 
great sacrifice should be made for its accomplishment ; but with 
our present knowledge, which it would be unfair to apply to a 
criticism of the past, we might feel assured that invulnerability 
was achimera. Not only did we see that armour was unavailing 
against torpedo attack and ramming, but we were justified in con- 
cluding that every attempt to increase resistance to projectiles 
would be quickly followed by a corresponding increase in the 
power of artillery. Our early ironclads, like the Warrior, were 
plated all over with armour 44in. thick—a thickness which could 
now be pierced with field pieces. To resist the most powerful guns 
now afloat, armour of at least 2ft. in thickness was required ; and 
in order to reconcile the constantly increasing thickness with the 
weight which the ship was capable of carrying, it had been neces- 
sary to restrict the area of armoured surface to ever narrowing 
limits, leaving a large portion of the ship without protection. In 
those magnificent and tremendous vessels which the Italians was 
now building, the armour would be withdrawn from every 
except the battery, where guns of 100 tons would be placed, and 
where the armour would be confined to a narrow belt of great 
thickness. Everything of importance that projectiles could 
destroy would be kept below water-level, and, so far as artillery 
fire was concerned, the ships would be secured against sinking 
by means of an under-water deck and ample division into com- 
partments. Armour, therefore, seemed gradually contracting to 
the vanishing point; but, until it actually disap ed, it was 
— that no better application of it could i ae than 

ad been decided upon by the acute and enterprising naval 
authorities of Italy for the great ships they were now constructing. 
The dread of the terrible effects of the fragments of shells bursting 
amidst a crowded crew, and the apprehension that the smoke from 
the explosion, when it occurred between decks, would paralyse 
the service of the guns, had conduced more than anything else 
to the adoption of armour. Methods of avoiding or lessening 
these dangers, otherwise than by the use of armour, had been 
little considered; yet the alarming aspect of the case was greatly 
altered when we reflected that, by the application of mechanical 
power, to do what had hitherto been done by a multitude of hands, 
the exposure of a crowded crew could be avoided, and also that 
the guns might all be mounted on an open deck, where the smoke 
from shells would speedily clear away. As to the comparative 
liability of an ironclad and an unarmoured ship to be sunk by pro- 
jectiles, there was much less difference between them than was 
generally supposed ; because the unarmoured ships, though freely 
penetrable, might be so constructed that the entrance of water by 
perforation would not extensively flood the ship, unless it took 
place at a great number of critical places. Indeed, by introducing 
an under-water. deck, with divisional es, and by the partial 
application of cork, as in the Inflexible, for displacing influent 
water, and thereby preserving stability, and also by a proper distri- 
bution of coal for the same purpose, an unarmoured s ip might be 
rendered almost incapable of being sunk; and it was rather surpris- 
ing that so little attention had been directed to the attainment of 
that object. It was not too much to say that for the cost of one 
ironclad we could have three unarmoured ships of far higher speed, 
and carrying collectively three armaments, each equal to that of 
the armoured vessel. It might be asked, which would be the 
better investment ? If it were imagined that the three were 
iched in combat against the one, it would be perceived that, in 
addition to their numerical superiority, the former would possess 
many advantages. Being smaller, they would be more difficult to 
hit. Being swifter, they could choose their positions, and be free 
to attack or retreat at pleasure. Being more nimble in turning, 


they would be better adapted both for ramming and for evading 
the ram of their adversary. Finally, the conditions of superior 
speed and agility would favour their use of torpedoes and sub- 
marine projectiles; although it was a question whether, for the 
sake of a much needed simplification, it would not be better to 
confine that species of attack to separate vessels specially con- 
structed for that one particular purpose. Even if the utmost 
advantage she could possess were led to the ironclad, viz., 
that of being impenetrable by the guns of her opponents, she 
could not prevail in a contest of three against one, unless by 
the use of securely-protected artillery she could keep her assailants 
at bay, and gradually destroy them by her fire if they persisted in 
their attack. Such might be the issue if the allied vessels had 
nothing but guns to oppose to guns ; but they would naturally under 
such circumstances place their men below, out of the reach of 
projectiles, and then attack with their rams or torpedoes. With 
the crews in safety, it was scarcely possible that unarmoured 
vessels, with under-water decks and all their machinery beneath, 
should suffer any disabling injury by — pierced in a few places 
by either shot or shell. But take the much more probable alterna- 
tive of the armoured vessel being penetrable by the guns which 
would be used against her. In that case her enemies might elect to 
make the contest one of artillery. On their part, armour-piercing 
projectiles would be used which, on penetrating the thick sides of 
the ironclad, would carry inboard a mass of broken material far 
larger in quantity than the fragments of the shells with which 
they would be assailed, and quite as destructive in effect. 
The ironclad would have to sustain the converging fire 
of three ships, each carrying the same armament as_ her 
own, and her swift and nimble adversaries would steam 
round and round her, directing their fire on the most vulner- 
able points, and ever ready to seize a favourable moment to 
dash in and finish the contest by ramming. In either case, there- 
fore, the ironclad would be over-matched by a combination of 
unarmoured vessels representing the same pecuniary value. With- 
out entering into Soclaieel questions concerning fleet-fighting, it 
seemed reasonable to believe tiat the result would be the same if 
the number engaged on each side were proportionately multiplied. 
Inferiority of speed and of number would still give the choice of 
position, and secure the advantage of converging fire, besides 
which the greater power of division and of concentration must 
always belong to the more numerous fleet. But if ironclads were 
not needed for the purpose of opposing ironclads, it was difficult to 
see for what purpose they were wanted at all. For every other 
kind of service, a numerous fleet of smaller and swifter vessels, 
unencumbered with armour, would clearly be preferable. To 
protect our commerce, to guard our extensive seaboard against 
invading flotillas, to lend naval assistance to our colonies in case 
of need, and generally to maintain our supremacy at sca, we 
required a far more numerous navy than we possessed or could afford 
to possess unless we vastly reduced our expenditure on individual 
ships, and to do this we must dispense with armour. It might, 
perhaps, be rash entirely to abandon armour so long as other 
nations continued to use it, because nothing, but the experience of 
an actual war would remove all question as to its possible utility ; 
but considering the indisputable value of a numerous fleet of swift 
and powerfully-armed ships, built with a view of obtaining the 
maximum amount of unarmoured defence, and considering that 
such vessels, unlike armour-clads, could never grow much out of 
date, it did seem to be expedient that the chief expenditure of this 
country should be upon ships of that description. Lightness should 
be the special aim in the construction of such vessels. Steel plates 
should be used for the hulls, and guns and engines should be of 
the least possible weight consistent with the necessary power. 
Every ton of weight saved would enable higher speed to be 
attained, and there was probably no quality in a fighting ship 
which would so much develope in importance as that of swiftness. 
Messrs. Thornycroft had led the way in showing what extra- 
ordinary speed could be realised in diminutive vessels, by reducing 
to the utmost the weight of every part of the structure and its 
contents; and although we could not expect to attain propor- 
tionate speed by the same method in ocean-going ships of war, yet 
there could be no question that we might have far swifter ships 
than at present if lightness were made the principal object, instead 
of the prevalent practice of loading ships with cumbrous armour, 
in the vain hope of rendering them invulnerable. Light un- 
armoured ships, designed by Mr. George Rendel, had latel 

been built in this country for foreign Powers, which, with 
a displacement of only 1300 tons, had attained a speed of 
16 knots an hour. They carried coal for steaming 4000 miles, 
and had already actually steamed 3500 miles without replenish- 
ing. They were each armed with two 10in. new-type guns, 
which had nearly an all-round fire, and were capable of piercing 
18in. of iron armour; and with four 40-pounders on the broad- 
sides. It was a very serious question what could be done in 
the event of a number of such vessels as those being let loose 
upon our commerce. At present there was not a single ship 
in the British navy carrying an ar t petent to engage 
them, that could overtake them in pursuit, or evade their attack 
when prudence dictated a retreat. Confidence was often expressed 
in our mercantile marine being capable of furnishing on an 
emergency a supply of vessels fit to be converted into cruisers ; 
but where were there to be found amongst trading or passenger 
steamers, vessels possessing a speed of 16 knots, with engines and 
boilers below water-level, and having an under-water deck to save 
them from sinking when penetrated by projectiles at or below the 
water-line? From his own experience he knew how difficult it was 
to adapt mercantile vessels to the purposes of war, and how unsatis- 
factory they were when the best had been made of them. It was 
alarming to think how unprepared we were to repress the ravages 
which even a small number of swift marauding vessels, properly 
constructed and armed for their purpose, could inflict upon the 
enormous property we had at all times afloat, and how little we 
could hope to clear the sea of such destructive enemies, by cruisers 
improvised out of ready-made steamers destitute of all the con- 
ditions necessary to render them efficient for such a service. 
It must ever be borne in mind that it was not merely the loss of 
property and interruption of trade that we had to fear, but also 
the interception of food supplies; and that the more our popula- 
tion increased and our agriculture declined, the more terribly 
effective for reducing us to submission would be the stoppage of 
those supplies. 


The President then adverted to harbour defence. He 


was then led to speak of a system of construction which had 
not passed through the experimental stage, but which, from the 
results it had already given, promised to attain a wide appli- 
cation. He referred to that system in which the coils 
surrounding the central tube consisted of steel wire, or ribbons 
of steel, wound spirally upon the tube. To those who — 
to welded coil tubes on the ground of supposed deficiency of longi- 
tudinal strength, this mode of construction must appear especia’ ~j 
faulty, inasmuch as lateral adhesion, instead of being, as contended, 
cae deficient, was altogether absent; while to those who advo- 
cated the present coil system, this variety must commend itself as 
affording the greatest ible amount of circumferential strength 
that could be realised from the material employed. Steel in the 
form of wire, or drawn ribbon, possessed far greater tenacity, and 
also greater toughness, than in any other condition, and in apply- 
ing {it to guns there was perfect command of the tension with 
which each layer was laid on. He then alluded to the labour of 
those who had worked in this direction, and referred to a 6in. 
breech-loading gun of this construction made at Elswick, and tried 
in the beginning of 1880. He stated that the charges used with it 
were large beyond precedent, and the energies developed propor- 
tionately high. Being satisfied with the results obtained with this 
gun, a second one of larger dimensions had been commenced, and 
was now finished. Its calibre was 26 centimetres, or about 10}in, 
Its length was 29 calibres, and its weight was 21 tons. In the 
wrevious gun he depended for end strength — the thickness of 
ad only; but in the new one, layers of longitudinal ribbons 
were interposed between the coils, in the proportion of one longi- 
tudinal layer to four circular layers. The longitudinals were 
secured to the trunnion ring at one end and to a breech-ring at the 
other, and were in themselves calculated as sufficient to resist the 
end strain on the breech, independently of strength afforded by the 
tube. The whole was encased in hoops shrunk upon the exterior 
of the coil, for the treble purpose of protection from injury, of 
preventing slipping in the event of the failure of an external 
strand, and of adding to the strength of the gun. This gun had 
already been tried, and had given results which, in relation to its 
weight, were unexampled except by its Gin. predecessor. Various 
attempts had also been made abroad to reduce this system to 
practice, and it was understood that the French were at present 
engaged in making experimental guns upon the same general 
principle. With regard to the ribbon form of section, he preferred 
it toa square section of equal area, as being more favourable for 
bending over a cylinder, but any rectangular form was better than 
round wire, on account of the flat bedding surfaces it afforded. 

He then discussed the subject of breech-loading and muzzle-load- 
ing, and the various forms of rifling. He also described the many 
changes that had been found necessary in the form and manufac- 
ture of powder for heavy ordnance, and the difficulties which still 
remained to be overcome. 

As to the mounting of guns in forts and ships, he remarked 
that the difficulties of the problem were much greater than was 
commonly supposed. It was certain that machinery could no 
longer be dispensed with for working the guns, and that engine 
power must be used to economise labour and avoid exposure of the 
men. In the days of cast iron smooth bores, the heaviest 
naval gun weighed 95 cwt., and it was deemed impracticable to 
exceed that limit in a ship. At the present time, the heaviest 
naval gun in the British service was 80 tons, and guns of 100 
tons were carried in Italian ships. Instead of projectiles weigh- 
ing as a maximum 94 lb., and the charges of 16 lb., we had now 
to handle projectiles of 1500 Ib. and charges of 450 lb.; and 
to keep pace with foreign navies those limits of weight must be 
greatly exceeded. Even if it were possible to deal with guns and 
ammunition of such weights by manual labour, the multitude of 
men required for the purpose would be greater than could find 
standing-room at the guns. Up to a certain point bhand-power 
might be so aided by machinery as to enable eee guns to be 
worked by men than was formerly deemed possible; but the 
mechanism required to render hand-labour available was quite as 
liable to be disabled by an enemy’s fire as that which would be 
applied in connection with engine-power. There was therefore no 
reason in this respect for employing a numerous gun-crew in pre- 
ference to inanimate power. Automatic methods of running out 
the gun, by which the gun was lifted in recoiling by slides or radius 
bars, and recovered its position by gravitation, might in many cases 
be advantageously al to save labour, but ina ship the varying 
inclination of the deck interfered with uniformity of action. The 
upward motion of the gun also involved the objection of a higher 
port, and it added greatly to the downward shock, which became 
very severe on the deck where the guns were large and were fired 
at considerable elevation with such heavy charges a» were now 
usual. Steam power, acting through the medium of hydraulic 
pressure, was already largely applied in recent ships for effecting 
all the operations of working the guns, and where such power was 
used there was nothing to gain by automatic action for returning 
the gun into firing position. In considering these various mechani- 
cal arrangements now applicable to naval warfare, we perceived 
the growth of the engineering element in our ships of war, and the 
importance of mechanical, as well as nautical, acquirements on the 
_ of the officers, as also, ina less degree, on that of the men, 

reech-loading guns, carriages fitted with all modern appliances, 
shot and powder lifts, mechanical rammers, and torpedo apparatus, 
all combined with steam or hydraulic machinery, or with both, 
constituted mechanisms requiring to be supervised by officers 
qualified as engineers, and to be handled by men trained in the 
use of machinery. Before drawing to a conclusion he would 
advert to a subject of grave national importance. Our navy 
was at present armed with guns which could not be ex 
to contend successfully with the best modern guns that could 
be used against them. Happily, most of the older ships of 
foreign Powers were in the same predicament; but all their new 
vessels, and some of their older ones, were being armed with 
artillery which, weight for weight, was far superior in power to 
that of our Navy. Our service guns had simply been overtaken in 
that rapid progress of artillery which had been going on for the 
last eight or ten years; and it might be doubted whether any 
partial remodelling during that period would have averted the 
present need of re-armament; while it would certainly have 
involved great sacrifice and confusion of ammunition and stores. 
But a new departure could not longer be delayed. An irresistible 


demand has arisen for breech-loading guns, and it was imperative 
we combine, with the introduction of that system, such other 
moa 


out that many of our ironclad forts had already outlived the 
stage of artillery progress for which they were adapted. He 
expressed his opinion as to the best method of rendering large 
guns effective in shore batteries. He dwelt upon the value 
of gunboats, considered as floating gun-carriages, and used in 
combination with torpedo craft and submarine mines; all of 
which, he suggested, might be committed to the management of 
trained naval and engineer volunteers resident on the spot. He 
said it would be a grand development of the volunteer movement, 
of which this country was so justly proud, if it were thus to be 
extended to harbour defence; and he was informed that, so far 
as the use of submerged torpedoes was concerned, a project of 
intrusting their employment to a corps of volunteer engineers was 
already under consideration, The superior education and intel- 
ligence of the class from which our volunteers were mostly 
supplied would especially fit them for the discharge of duties 
involving skill and discretion, such as would be required in the 
handling of electrical apparatus, and we might be sure that, 
wherever dash was needed in the use of torpedo boats, there 
yy - no lack of that quality amongst volunteers in the hour 
of tria! 

On the subject of artillery, he described the of gun 
manufacture since the introduction of rifled to 
which a gun was simply a tube of cast iron or bronze closed at 
one end. He also di 1 the question, what, under the present 
condition and prospects of steel manufacture, should our 
practice as to the use of that material for artillery purposes, He 


. 


of construction as would realise the increase of 
power which we now knew to be attainable. It might, how- 
ever, be asked, What better prospect of finality there was now 
than we had ten years ago? As to absolute finality, it would 
probably never be reached, but the country might take 
sume comfort in the reflection that every stage of progress 
narrowed the field for further development. There was already 
no substantial room for improvement in the accuracy of guns ; 
and as to power, we were nearly approaching the limit at which 
severity of recoil and extravagant length of gun would prohibit 
further advance. We might go on building larger guns almost 
without limit, though he doubted the policy of so doing, but 
mere increase of size did not revolutionise system. There seemed, 
therefore, to be more hope of permanency now than at any former 
period ; but whether this were so or not, we could not, with danger, 
remain passive. 

What, then, should our Government do in regard to the great 
work of re-arming the fleet? He took it for granted that all new 
ships would be armed with the best guns that could be now made, 
and that the more important of the older vessels would speedily 
receive the same advantage ; but beyond this, so long as experience 
of novelties was deficient, it was a case for cautious procedure, In 
the meantime, no expense should be spared in judicious experi- 
ments, seeing that the expense of experiments was trifling in com- 
parison with that of mistakes. Above all, the Government should 
pursue such a course as would bring into full play the abundant 
engineering resources of this highly mechanical country for 
increasing the efficacy of our national defences, 


- 
Baaress. 
# 
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RAILWAY MATTERS. 


A very clear map of the railways of Mexico, showing those com- 
pote’, in construction, and proposed, has just been published by 

. W. Abbott, of Tokenhouse-yard. A new line is proposed in 
the southern part of Mexico, namely, from Tlaxcala to Manzanilla 
on the Pacific, 

THE traftic on the elevated steam street railways of New York 
city for the month of October was the heaviest yet recorded, 
aggregating 7,121,961 engers, as against 5,881,474 for the cor- 
responding month of 1880, an increase of 1,240,487, representing 
just about the entire population of the city. 

On the 29th inst. the servants and officers of the Colne Valley 
Railway Company met at Haverhill, for the purpose of making a 
presentation to Mr. A. G, Fenn, ©.E., Assoc. M.I.C.E., who is 
about to leave the service of the company. The Hast Anglian 
Daily News says :—‘‘ Mr, Fenn has occupied the responsible posi- 
tion of locomotive and permanent way engineer for thirteen years, 
and during that time he has earned for himself the goodwill of the 
public at large, and the respect and esteem of the whole of the 
servants and officers of the company.” The present consisted of a 
] massive timep bearing a suitable inscription. 

ALONG the Clyde the high tides following the gales at the end of 
last week caused considerable damage. The half-past two train 
from Helensburgh was stopped before r ing Bowling, the line 
being several feet under water, and on examination it was found 
that a breakwater near Douglas Castle was washed away, and had 
carried rails, sleepers, and embankment with it. No communica- 
tion can yet be held with the west coast by train beyond Bowling. 
At this place the piers were covered during the height of the gale. 
The lighthouse at the end of the east pier was completely destroyed, 
as well as a wooden house in the neighbourhood. 


Ovr Birmingham correspondent writes :—‘‘ The usual difference 
of opinion amongst the local residents upon the introduction of 
steam tramcars is noticeable in the Potteries. A memorial from 
fifty-eight gentlemen has recently been forwarded to the Board of 
Trade, praying for the prohibition of steam power on the Hanley 
and Stoke line; but at a special meeting of the Hanley Town 
Council on Tuesday, resolutions were passed denying the state- 
ments made in the memorial as to the dangers arising from steam 
and approving of steam power being used, with a limitation of 
time, in the first instance, to three years. It was stated that 
another memorial in favour of steam traction has been signed by 
about 230 Hanley people, and was about to be forwarded to the 
Board of Trade. After the meeting of the Hanley Coporation 
there was a public meeting at Newcastle-under-Lyme, at which 
approval was given to the proposed extension of the system from 

anley to that town.” 


COLONEL YOLLAND’S report to the Board of Trade has been 
published, but it adds very little to what bas already been said in 
‘our columns, or to the careful verdict of the coroner’s jury which 
we publish below. He attributes the collision to the un- 
authorised mode of working the four passenger trains introduced 
by the signalman Hovey. He says :—‘* This man made a great 
mistake. Ido not think that when a signalman does not on the 
instant make out what a signal is intended to convey, he is at once 
justified, and without waiting to read carefully the instructions 
placed in his signal-box for his guidance, in introducing a mode of 
working which is not specified in those instructions, merely 
because he has used them elsewhere, under different circumstances, 
where that kind of working is sanctioned. Signalman Hill need 
not have sent either six or seven beats, as the ordinary needles 
or indicators on the telegraphic instruments should have been 
sufficient to show Hovey that the line was not clear, and that 
trains should not have fons sent on, but it was virtually only 
adopting an additional precaution to make the line safe, which, 
however, would have been better carried out by six rather than by 
seven beats. I recommend that seven beats, ‘ permissive block,’ 
be struck out of the North London Instructions. Permissive 
block working should not be allowed on any lines where the traffic 
is heavy, and with very short intervals of time between the trains.” 


THROUGHOUT nearly the whole of the railway system worked by 
the Lancashire and Yorkshire Company important extensions 
and improvements are at present either in progress or in contem- 
plation with the view of providing increased facilities for the com- 
pany’s steadily growing traffic in the above districts, These 
include the widening and extension of lines, the improvement, 
enlargement, and in some cases re-erection of stations, and work 
of this description is either already in progress or in preparation 
at Manchester, Salford, Liverpool, Bolton, Blackburn, Chorley, 
Accrington, Lower Darwen, Hellifield, Blackpool, Southport, 
Fleetwood, Bradford, Halifax, Dewsbury, Rochdale, Waketield, 
Goole, Bromley Cross, Smithy Bridge, Daisy Field, Walsden, 
Maghull, and other places, Of the more important work which is 
being undertaken may be mentioned that at Manchester an ex- 
tensive enlargement of the Victoria Station bas just been com- 
menced upon the site of the old workhouse, which was a short 
time back purchased for this purpose by the company, whilst the 
whole of the line between Manchester and Bolton is being widened. 
At Liverpool important alterations are being carried out both at 
the Tithebarn-street station and at the North Docks, where a 
number of the sidings are being covered in to protect the goods in 
cartage from the weather, At Bradford the company are at present 
engaged carrying Croft-street over their line preparatory to a 
further extension which will embrace the erection of an entirely 
new goods depét on the western side of the line, a reconstruction 
and enlargement of the present passenger station, and a widening 
of the line extending to the junction with the Great Northern at 
Mill-lane. This widening of the line will extend about two miles 
out of Bradford, and will accommodate six additional lines of way, 
so as to enable the Lancashire and Yorkshire and theGreat Northern 
traffic to be worked separately on opposite sides of the station. 


THE adjourned inquest on those killed in the Canonbury acci- 
dent concluded on the 4thinst. After an absence of about forty 
minutes, the foreman of the jury handed in the following verdict :— 
“That on the 10th day of December, William West, Edward W. 
Saunders, Joshua H. Newman, Alexander Vicary, and Gerrit 
Ament were found dead from the mortal effects of injuries received 
by the collision of four trains belonging to the North London Rail- 
way Company in the tunnel on the Great Northern Company’s 
line, between Finsbury Park and Canonbury Stations. And the 
jurors further say that they are of opinion that the said collisions 
were the direct result of the unauthorised mode of working the 
four passenger trains introduced by the signalman, Henry Hovey, 
and that in so doing he committed a grave error of judgment, 
although the signal seven beats given him by signalman Henry 
Hill was superfluous for the occasion, At the same time, they also 
consider that the introduction of the words ‘ permissive block” in 
connection with the obstruction signal seven beats is calculated to 
deceive and leave a false impression upon the mind of a signalman 
not perfectly instructed and not always employed in working an 
absolute block system. The jury further consider that the words 
* permissive block’ should be at once expunged from the North 
London Company’s code of instructions ‘for working the block 
telegraph and outdoor signals.’ With regard to the outdoor signals, 
they would suggest that by an extended use of the interlockin 
system with the electrical, ter precision, with certainty o 
action, would be obtained. ith regard to the position of the up 
distant signal, worked from © bury Junction, the jury are of 
— that it was against the drivers of the four trains in ques- 

on; and they recommend that the repeater for the Canonbury 
Junction ‘up home’ signal be placed on the ground at 286 yards 
from the north end of the tunnel, so that it can be seen by drivers 
on entering the tunnel. The jury further suggest that a less com- 
plicated code of instructions should be arranged, and, if possible, a 
uniform code established, The jury desire the coroner to forward 
a copy of this verdict, together with a copy of the said code of 

ns, to the Board of Trade.” 


NOTES AND MEMORANDA. 


AccorpING to Mr. G. M. Whipple, F.M.S., Superintendent of 
the Kew Observatory, the amount of sky covered varies inversely 
as the barometric pressure, between the limits of 29°0in. and 
30°3in., the variation being most rapid between 29°8in. and 30°lin. 
And above 30°3in. cloud increases with increasing pressure, attain- 
ing the mean at about 30‘5in., and rising above it at 30°6in. 

To prevent the cracking of cast steel in hardening, a corre- 
spondent of the Metall Arbeiter says he places the article before 
hardening it in a tin box, packing it with clean wrought iron drill- 
ings, and, luting the box carefully, heats the whole slowly to a dark 
red, After cooling it as gradually, he finds that all internal strains, 
which otherwise would have developed cracks in the tool during 
hardening, are removed, and that after such annealing before hard- 
ening, no trouble, he says, is ever experienced ; but he does not say 
anything as to the effect of the process on the steel. 

A RECENT number of the Comptes Rendus contains a paper on 
the diffusion of solids in svlids, by M. Colson. When, in a 
reducing atmosphere, an iron plate is heated in lampblack, not 
only does carbon pass into the iron, changing it successively into 
steel and cast iron, but notable quantities of iron are diffused in 
the carbon. This will occur at a temperature below red. Ata 
low temperature the iron is more easily diffused in the carbon ; at 
a high, the reverse is the case. Nothing of the kind occurs with 

vlatinum, For two solids to diffuse into each other, there must 

affinity, or more generally, they must react on each other. M. 
Colson illustrates this, and he describes an experiment establishing 
the law of diffusion, 


A coMPANY has been formed in Philadelphia to manufacture 
— from cassava, the source of tapioca. As at present manu- 
actured from corn, the average yield of corn being taken at 
35 bushels to the acre, the glucose product is about 1000 lb. to the 
acre. The yield from cassava is reckoned, the Scientific American 
says, to be fully twenty times as great. The company’s expecta- 
tions will doubtless bear considerable paring down. They say that 
well-authenticated evidence is at vont to the effect that 20 tons of 
cassava to the acre is no unusual crop in Florida. This, at 56 lb. 
to the bushel, would give a yield of over 700 bushels per acre, or, 
at the rate of 30 Ib. of glucose per bushel, would produce over 
21,000 lb. of glucose per acre. A comparison of the yield of 
glucose from corn and cassava shows that 1000 acres of corn yiel 
about 500 tons of glucose; 1000 acres of cassava yields about 
10,000 tons of glucose. 


From a note on a discussion of Mr. Eaton’s table of barometric 
height at London, with regard to periodicity, by Mr. G. M. Whipple, 
Superintendent of the Kew Observatory, it appears that the author 
submitted them to the same method of reduction that he used when 
determining the non-periodicity of rainfall, as described in the 
“* Proceedings ” of the Royal Society last year. He computed the 
means for each year in terms of years varying in length from 5 to 
13, together with the variation of these means from the mean of 
the whole period discussed—100 years, The results are given in a 
table From this the years of maximum and minimum pressure 
were determined for each series; for example, in the five year 
series, those years represented by (1775+5n) would be maximum 
years, and those by (1776+5n) years of minimum. Next the 
average variation of each year’s reading from the mean of the 
century was found to be ‘034in., and accordingly values of 29°952in. 
+ ‘034in. were taken as limiting values. All years found to exceed 


these limits were then marked ; those above 29°986in. as years of 
maximum, and those below 29°918in. as minimum years. An 
enumeration being made of the numbers of these maxima and 
minima falling in the years marked as above as the extremes in 
each series, the ratios were determined of the proportion between 
the number of cases where the observed maxima or minima 
coincided with the computed maxima and minima, or failed to do 
so. In all cases it was found that the non-coincidences far exceeded 
the coincidences in number, so proving conclusively that at London 
no rae, of an integral number of years in duration between 5 
and 13 exists in the average annual height of the barometer. 


At the Kew Observatory it has been found that the range of the 
barometer varies considerably in different seasons, and that the 
relative frequency of the readings at given heights varies from time 
to time. The barometer range is much greater in the winter 
months than in the summer, and there is a less preponderance of 
readings at any one pressure. The extent of range covered by the 
daily means has varied during ten years from 2‘lin., viz., from 
28*din. to 30°6in. in January, to 1°0in.—29"4in. to 30°4in.—in June. 
As might have been expected, the greatest frequency is at 30°0in., 
at which point 13°7 per cent. of the readings take place. Excep- 
tions to this occur, however, in the months of July, August, and 
September, when the readings at 29°9in. are the more numerous, 
and also in April and May, when the percentage stands highest for 
30°lin. For any given month the actual maximum percentage of 
readings at one point is 23°9in July, at 29°9in.; in the other months 
the highest numbers are as follows :—August, 21°8, and September, 
17°4, also at 29°9in. Then follow June, 19°7, February and March 
with 13°1, November, 12°8, and January, 12°7, all at 30°0in. May 
and April have 15°4 and 13°7 respectively at 30‘lin. In October 
12'1 occurs at both 29°7in. and 30°0in., while in December the 
maximum is 9°8 at 29'8in., the last month being, therefore, the one 
in which there is the greatest barometrical movement. The most 
noteworthy of these exceptions are in the case of 28°3in., which was 
registered for five hours in December, 1876, and of 28°4in., which 
was twice noted in March of the same year. The highest percentage 
of hourly frequency for separate months is 20°3, given by 29°9in. 
in July. In different seasons, we get 20°4 for the same point in the 
third season, for the summer half-year the maximum frequency is 
15°3, and it becomes 11°6 in the winter half. Finally, taking all 
observations discussed, 13°4 per cent. of them, or, roughly speak- 
ing, one in every eight, is a reading between 29°90in. and 30°00in. 


M. Liston has made a series of observations on the temperature 
of water and on the conditions of freezing and thawing of a salted 
lake, Kupalnoye Ozero, in the province of Orenberg. This Lake 
Cupalnoye has a surface of 473 square metres and a depth of 
1°42 metres, and its water contains 16 per cent. of salt, its bottom 
being covered with mud very rich in sulphide of hydrogen. The 
temperature of the air having been, during the month of January, 
1879, from — 6'3deg. to — 28°2 deg. Celsius, with one interruption, 
when the thermometer reached for one day 0'2deg.; the tem- 
perature of the water at the surface was from — 3°4deg. to 
— 13 Odeg., andat the bottom from — 3°8deg. to — 12°8deg. On 
December 27th, with » temperature of air as low as ~ 21 deg., the 
lake was covered with viscous ice, which soon began, however, to 
thaw when the temperature of the air rose to ~ 6deg., and the 
teinperature of the water was as low as — 7‘8 deg. On January 3rd 
all ice had disappeared, but the temperature of the water was still 
7'2 deg. below the freezing point. On January 11th the tempera- 
ture of the air being - 22deg., and that of water being — 9'8 deg. 
at the surface and — 5‘6 deg, at the bottom,-the lake began again 
to be covered with viscous ice, and soon froze, the ice having a 
thickness of 38 millimetres, which thickness reached 153 milli- 
metres ten days later. But the remainder of the water was still 
unfrozen, notwithstanding that its temperature regularly decreased 
to - 10 deg. on January 17th, and even — 12‘8deg. on January 
30th. It was never observed before, M. Woeikoff—by whom a 
paper or the subject has been presented to the Archives des Sciences 
Physiques—says that in laboratories salt water was cooled below 
— 4deg., without being frozen, and here we have salt water which 
remains unfrozen at 13 deg. below zero. However, former experi- 
ments, especially those of M. Zéppritz, proved that there is no 
diffusion of salt before congelation ; it seems that in Lake Kupal- 
noye there is such a diffusion of salt towards the lower strata of 
water, even before the freezing begins; otherwise it would be 
difficult to explain how colder water might remain on the surface, 
were it not for the greater amount of salt in the lower strata, 


MISCELLANEA, 


Messrs. VAUGHAN AND Sons, the makers of the self-acting 
water ejector, of which 12,000 have been made, and other appa- 
ratus, notify their removal to the Royal Ironworks, West Gorton, 
Manchester. 


A sHEET of “ Useful Information for Users of Belting ” has been 

ublished by J. Moxon, of 29, Scotland-street, Sheffield. Mr. 
an is the maker of belts, and a well made belt-stretcher for 
pulling the ends of belts together for lacing or other fastening. 

THE Liverpool Watch Committee last week received a letter 
from the British Electric Light Lge age withdrawing from the 
contract to supply Liverpool with the electric light, unless the 
time for doing so were extended toa year. This the committee 
declined to grant. It is said that the company has lost £15,000 
by the experiment. 

THE proposal to make an island of Devonshire and Cornwall and 

rt of Somerset by constructing a ship canal connecting the 

ristol Channel, at Lethgenates, with the English Channel near 
Exmouth, is being brought forward by Mr. F. A. Owen. It would 
lessen the water carriage distance between Cardiff and London, or 
the northern parts of France and the Baltic, by about 240 miles. 


Messrs. OSLER glass manufacturers, have just completed 
a remarkable decoration for the table of the King of Siam, con- 
sisting of a large sheet of glass 56ft. long, silvered after the 
fashion of the day so as to look like a crystal lake, and so arranged 
that it can be bordered with growing flowers, or, if preferred, with 
cut blossoms. It is ornamented with temples, fountains, candelabra, 
fern baskets in glass, and, of course, dessert dishes, and at intervals 
are = tan exquisitely engraved on plaques of the same 
material. 


THE Meteorological Society has determined — holding an 
Exhibition of Anemometers at the Institution of Civil Engineers, 
25, Great George-street, on the evening of March 15th next. The 
committee are anxious to obtain as large a collection as possible of 
various patterns of anemometers, either full size, models, photo- 
graphs, or drawings. Special interest will attach to all apparatus 
bearing upon the history of anemometers and to their modification 
and improvement. Those having anemometers illustrating the 
improvements in these instruments are invited to exhibit them in 
the collection. 


Atthe West Riding Court-house, Pontefract, Charles Rowbotham, 
Doncaster, was charged, on the 4th inst., under the Highway and 
Locomotive (Amendment) Act, 1878, with having allowed a trac- 
tion engine to remain motionless for more than twenty minutes 
on the Pontefract and Doncaster road on the 23rd December. For 
the defence it was stated that the engine broke down on the road, 
and it was left for‘the necessary repairs. Lights were attached at 
each end, The Bench remarked: “If defendant argeed to pay 
costs, £1 8s. 8d., the case would be dismissed.” The defendant 
maintained that he had complied with the law; and his solicitor, 
who said it was evidently pure accident, was instructed to —. 
The Bench, however, in a meaning manner asked: ‘‘ Will you 
pay the costs?” The proprietor very reluctantly agreed to pay. 


A NEW form of window is being introduced by the Imperia. 
Window Company, 18, Great George-street, Westminster. The 
main object of the invention is the prevention of accidents in 
cleaning, but the arrangement affords an efficient means of ventila- 
tion. The principle consists in dividing the two side bars of each 
of a pair of ordinary sash-frames into two parts vertically, and 
swivelling the part carrying the glass in the side pieces at a point 
central to its height. The frame with the glass is held in position 
by a couple of small bolts in the top rail, which shoot into the side 
strips. Thus arranged, the two sashes slide up and down in the 
ordinary way. At a very moderate cost existing frames can be 
fitted withit. The pivotting obviates the necessity of the cleaner 
getting outside the window. 


A TABLE containing the times of high-water at London Bridge 
and the depths on the sill of the Shadwell lower entrance of the 
London Docks, and showing the possible overflow of the Thames in 
1882, has been published by Mr. E. Roberts, of 3, Verulam-build- 
ings, Gray’s-inn, who designed the new tide predictor and calculator. 
In the table the tides which exceed the limit of safety—deter- 
mined from past experience—and which under certain conditions 
of wind, &c,, may develope into ‘‘ overflow ” tides, are printed con- 
spicuously in red to indicate danger. The causes which may 
augment them are also printed in red. Thus every information 
that can be given beforehand is stated; and if ordinary precautions 
are taken, and the meteorological conditions at the time watched, 
the tide-table may be the means of preventing loss and damage to 
property. 

WE have several times recently, says the North-Western Miller, 
in conversation with owners of small mills, had occasion to discuss 
the need of a small gradual reduction mill, and from what we have 
heard we do not doubt that four out of five of the small mills in 
the West and North-west, and also a good many in the East, are 
ripe for a change. The mill furnisher who first puts on the 
market a small and compact gradual reduction mill will have a 
veritable gold mine. Already we have met with several 
inventors who have given the subject considerable study, and we 
think the time is not far distant when a good start will be made in 
this direction. We know of one firm which has made a speciality 
of remodelling small mills on a modified gradual reduction system, 
and with such good results thac they are crowded with orders, and 
have more jobs on ‘hand than they can well attend to.” 


THE embers of the London Bridge question have received a 
gentle touch ina faint breeze, which may, however, grow into a 
good blow. At the last meeting of the Metropolitan Board of 
Works a letter was received from Mr. C. R. Rivington, Clerk of 
Aldgate Ward, stating that the Wardmote consider that it is more 
necessary than ever that a bridge should be erected across the 
Thames east of London Bridge. ‘The matter was referred to the 
Works Committee. This question has probably now been sufli- 
ciently dealt with on paper. It is time that something was done 
towards construction, and it is probable that the low level bridge 
with northern approaches at Tower-bill will ultimately be selected 
as best in construction and site, as here the northern river frontage 
which would be shut off between London Bridge andthe new one 
would be chiefly the old Billingsgate Market and the Custom 
House, and vested interests to be interfered with would thus be 
small. An opening bridge would then need to be seldom opened. 


WE have heard of dredger pumps which have brought up cable 
links, dredger bucket pins, flogging hammers, and other such solid 
food of very slow flow, but the following letter received by Messrs. 
John and pe Gwynne, from Messrs. Decker and Mot, of Paris, 
relating to French Government trials, of their “‘ Invincible ” direct« 
acting pumps, is perhaps equally corroborative of the omnivorous 
character of some of these modern tools :—‘‘ You will be pleased 
to learn that another trial was made at the request of the Govern: 
ment engineer, in charge of the works of the harbour at Bordeaux. 
Two barges full of mud dug out from the river were brought 
alongside the shore and connected with your No, 12 pump. e 
density of the first lot was 1200 kilos. per cubic metre, say 500 
kilos. solid, 700 kilos. liquid, which was easily pumped out by us; 
whereas the pump of Commander Erling—our sole competitor— 
could not do so without the aid of a jet of water to dilute the 
mud, The density of the second lot was 1600 to 1700 kilos. 
cubic metre, half solid, half liquid ; it was also pumped out with 
only two stoppages, the first one caused by an empty tin can and 
an accumulation of solid mud was overcome by an effort, and the 
pump produced a jet like that of a brick machine. The other 
obstruction could not be so easily overcome. The pump was 
opened, and from the interior our engineer removed a con- 
glomerated coal-brick, 10}in, by 64in. by 5hin., of about 8 kilos, 
— Of course the admiration of the bystanders was 
emphatically expressed,” 
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THE EDISON ELECTRIC LIGHT IN NEW YORK. 


(For description see page 25.) 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 
PARIS.—Madame Boyveau, Rue de la Banque. 
BERLIN.—Asner and Co., 5, Unter den Linden. 
VIENNA.—Messrs. Grroip and Co., Booksellers. 

LEIPSIC.—A. Twietmeyver, Bookseller. 
NEW YORK.—Tue Wittmer and Rogers News Company, 
81, Beckman-street. 


PUBLISHER'S NOTIOE. 


‘,* Acceding to a reasonable request nade by several of our friends, 
we have commenced the publication of an to the 
Advertisements which appear weekly in E ENGINEER. The 
Index will always be found upon the last but one of our advertise- 
ment pages. 


TO OORRESPONDENTS. 


*,* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 1d. postage stamp, in order that 
answers received by us may be forwarded to their destination. 
No notice will be taken of communications which do not comply 
with these instructions. 

*,* All letters intended for insertion in THE ENGINEER, or 
containing questions, must be accompanied by the name and 
address of the writer, not necessarily for publication, but asa 
proof of good faith, No notice whatever will be taken of 
anonymous communications, 

W. B.—(1) Within siz months from the date of patent. (2) Yea. 

EnQuirerR.— You cannot do better than consult our advertising columna. 

G, B. (Hidley-sireet).— Ede's Treatise on the Management of Steel,” last 
edition. You can obtain it through any bookseller. 

A. B.—There is very little difference in the results obtained with various 
systems of fire-bars. The principal points to be attended to ave that the 
air spaces shall be as small as will sufiice to admit air enough to burn the 
required quantity of fuel, and that the whole surface of the grate is properly 
proportioned to the work to be done. The area will be different for different 
coals, The best plan is to start with the grate full size. Weigh the coals 
fora week. Then put a row of sire-bricks across the grate at the back end, 
and weigh coals Jor a week, and soon. The best area of grate will thus be 
found by direct experiment. 


“ANCHOR” SHIPS’ LAMPS. 
(To the Editor of The Engineer.) 


Sir,—Can any of 0 readers give us the name of makers of ships’ 
lamps marked “‘ Anchor"? W. R. anv Co. 
London, E.C., January 9th. 


CHOCOLATE MACHINES. 
(To the Editor of The Engineer.) 

Sir,—Can any of your readers oblige me with the name of a firm of 
engineers or machine manufacturers in this country making machinery 
for the facture of late H. pe 

London, January 2nd. 


BRASS CASTINGS. 
(To the Editor of The Engineer.) 

Sir,—I should feel much obliged if any of your readers will inform me 
how to cast brass sockets on iron screws so as to obtain a full thread all 
the way through. I have tried, but cannot get a complete screw thread. 

W. 


GUN-METAL CASTINGS. 
(To the Editor of The Engineer.) 

Sir,—In reply to ‘‘ Pneumatic” in reference to F preg ey castings, I 
think that if he runs his casting a little hotter and gets the vent away 
properly from the parts A B C, he may get over the difficulty. It would 
also be as well to have a good-sized rising head on part D. If the loam is 
good und the air carried properly away, the casting should not scab. 

January 9th. FounDRY MANAGER. 


(To the Editor of The Rngineer.) 
Sir,—One of your readers, replying to a ques- 

tion in your last issue on unsound castings put Aa @ © Ff 
forth by your correspondent ‘“ Pneumatic,” 
wishes to tender a suggestion that, if not 
already been tried by the querist, may prove 
useful. Make the “cast” in position as shown 
in this sketch, having six ways for the metal to ! - 

enter mould, each way to be equidistant from 7 
the other when looking on the plan. Let the 
lower part of the runners be in size jin. by 
lin., tapered, of course, gradually towards the 
bo which should be about 15in. in height. It 
will be observed that any one of the six ways, 
ABCD, &c., may act as the runner, whereas 
they all play the important part as risers or 
head. In casting by the way stated the core, 

if built up in loam, will be suspended from 

a top plate. If moulded from a pattern, the 
core should then be held in position by the top box. 

Woolwich, January 11th, 


Royat ARSENAL, 


SUBSCRIPTIONS. 

Tue ENaineer can be had, by order, from any newsagent in town or country 
at the various railway stations; or it can, if preferred, be supplied direct 
from the office on the following terms (paid in advance) :— 

Half-yearly (including double numbers) .. £0 14s. 6d. 
Yearly (including two double numbers) .. . &l 9s. Od. 

If credit occur, an extra charge of two shillings and sixpence per annum will 
be made. Tue ENGINEER is registered for transmission abroad, 

Cloth cases for binding Tuk ENoineerR Volume, price 2s. 6d. each. 

Many Volumes of Toe ENGIneer can Le had price 18s. each. 

Foreign Subscriptions for Thin Paper Copies will, until further notice, be 
received at the rates given below :—Foreign Subscribers paying in advance 
at the published rates will receive Tue ENGINEER weekly and post-free. 
Subscriptions sent by Post-ofice order must be accompanied by letter of 
advice to the Publisher, Thick Paper Copies may be had, if preferred, at 
increased rates. 

Remittance by Post-office Order. — Australia, Belgium, Brazil, British 
Columbia, British Guiana, Canada, Cape of Good Hope, Denmark, 
Egypt, France, Germany, Gibraltar, Italy, Japan, Malta, Natal, 
Netherlands, New Brunswick, Newfoundland, New South Wales, 
New Zcaland, Portugal, Roumania, Switzerland, Tasmania, Turkey, 
United States, West Coast of Africa, West Indies, China vid Southamp- 
ton, Cyprus, £1 16s. India, £2 0s. 6d. 

Remittance by Bill in London, — Austria, Buenos Ayres, and Algeria, 
Greece, Ionian Islands, Norway, Panama, Peru, Russia, Spain, Sweden, 

£116s. Borneo, Ceylon, Java, and Singapore, £2 0s. 6d. Manilla, 
5s, 


Mauritius, £2 58, 
ADVERTISEMENTS. 


"," The charge for Advertisements of four lines and under is three shillings ; 
for every two lines rds one shilling and sixpence ; odd lines are 
charged one shilling. The line averages seven words. When an advertise- 
ment measures an inch or more the charge is ten shillings per inch. All 
single advertisements from the country must be accompanied by stamps in 
payment. Alternate advertisements will be inserted with all practical 
egularity, but regularity cannot be guaranteed in any such case, All 
xcept weekly advertisements are taken subject to this condition. 

Advertisements cannot be inserted unless Delivered before Six 

o'clock on Thursday Evening in each Week. 

*," Letters relating to Advertisements and the Publishing Department of the 
paper are to be addressed to the Publisher, Mr. George Leopold Riche ; all 
other letters to be addressed to the Editor of Tue ENGINEER, 163, Strand. 


MEETINGS NEXT WEEK. 

Tue InstiTUTION or Jan. 17th, at 8 p.m.: 
Discussion to be continued on the following papers :—“‘ The Conservancy 
of Rivers; the Fen District of England,” by Mr. William Henry Wheeler, 
M. Inst. C.E. ‘‘The Conservancy of Rivers; the River Irwell,” by Mr. 
Arthur Jacob, B.A., M. Inst. C.E. 

Society oF TELEGRAPH ENGINEERS.—Thursday, Jan. 19th, at 8 p.m,: 
Tnangural address by the President, Lieut.-Col. C, E, Webber, R.E. 


Tae Sociery.—Wednesday, Jan. 18th, at 7 p.m.: 
Annual general meeting of the Society, when the report of the Council 
will be read, the election of officers and Council for the ensuing year will 
take place, and the President will deliver his address. 

Society or Arts.—Wednesday, Jan. 18th, at 8 p.m.: Seventh ordinary 
meeting, ‘‘The Relation of Botanical Science to Ornamental Art,” by 
Mr. F. Edward Hulme, F.L.S., F.S.A. Sir Philip Cunliffe - Owen, 
K.C.M.G., C.B., C.1.E., will preside. 
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THE ELECTRIC LIGHT versus GAS, 


Execrriciry just now makes slow progress as a light, pro- 
bably because so much remains to be learned about it. That 
it can be made to give eminently satisfactory results under 
favourable conditions no one, we fancy, now disputes ; that 
its average public performance is not all that could be 
desired is justas certain, After a very expensive attempt 
to light a portion of Liverpool by electricity, the struggle 
has been abandoned for the present ; and we have learned 
within the last few days that Bray’s gas-burners have practi- 
cally carried the day in Edinburgh, and that electricity as 
a means of lighting streets has been abandoned. Reports 
also reach us from works in the country to the effect that 
the electric light has failed to realise the hopes formed 
concerning it, and has been given up after months of costly 
experiment. It is useless to shut our eyes to these facts, 
absurd to assert that they all result from the negligence, 
parsimony, or incompetence of the managers of a single 
company. We believe that the electric light has a great 
future; but it is about time that those who supply 
machinery and apparatus for producing the light 
considered the position into which they in drifted, 
and set themselves to work to overcome difficulties. 
The public will not be slow to let the electric light com- 
panies know what it thinks of them, and no attempt to 
prove by argument that the electric light is better than 
gas will have the smallest effect in promoting the extended 
adoption of the former. There must be facts, not words 
—facts in favour of the electric light. Up to the present 
unfortunately the facts are on the whole much against it. 
Let us see how matters stand. 

Every system of electric lighting, no matter whose, contains 
three principal elements, namely, the generator or producer, 
the conductor, and the lamp. Putting on one side Faure’s 
batteries and their various modifications—which will to a 
certain degree it is to be hoped, dispense with the second 
element or conductor—it may be said that the generator or 
dynamo-electric machine is satisfactory. It wastes little 
power, does not readily get out of order, and is sufficiently 
certain in its action to be regarded as trustworthy. It can 
be put anywhere that a steam or gas engine can be 
fixed to drive it. The conductors—wires—take the 
place of the gas mains and service pipes of our 
streets and houses, and, curiously enough, they con- 
stitute the weak point in the whole scheme. The 
public lighting of towns and cities has failed notably 
over and over again, because of the shortcomings of the 
conductors. On more than one occasion the lights now 
being tried in London went out because of want of insu- 
lation in the conductors. After the wires had been laid 
for the lighting of Bridge-street, Blackfriars, and Ludgate- 
circus, they had to be all taken up and replaced by other 
and better conductors at a heavy expense. Electric light- 
ing has failed in Liverpool, because it was found impossible 
to carry the wires properly overhead—we suppose if it 
had not been impossible, the company which undertook 
the work would have succeeded—and the corporation could 
not see their way to letting their streets be ripped up to 
lay underground wires, In Edinburgh it is said that the 
Anglo-American Brush Company was unable to overcome 
these wire difficulties, after a struggle which lasted four 
months; at least it is stated that only the day before the 
lamps we.e remoyed, a leakage due, we suppose, to want 
of insulation, was discovered and remedied, which had 
done much to diminish the brilliancy of each lamp. No 
doubt the fact that such a leak existed was well known to 
the officers of the company. To assume that it was not known 
would be to assume unusual ignorance on their,part, but four 
months only just sufficed it would seem toshow where the 
leak was, oul to permit it to be “~— It is from the 
wires that fire and loss of lifearise. We have said enough, 
we think, to show that they constitute the weak element 
in the system; but we could say much more were it 
necessary, As regards the lamps, it is enough to state that 
they are all on their trial, and a very moderate amount of 
observation will suffice to demonstrate that what may be 
termed a perfect, or nearly perfect, lamp is not yet in the 
market. We refer now more particularly to arc lights. 
Concerning Swan’s and Edison’s incandescent lamps it will 
be time enough to speak decidedly in a year. That they 
are both full of promise is all that can be said now. 

Let it be —— that a perfect lamp is produced. It 
can be used to light cities in two ways, according as it is an 
are or an incandescent lamp. If the former, it must be 
fixed at comparatively distant intervals. We may cite as 
examples of interval the lights on the Thames Embank- 
ment, in Cheapside, the Poultry, and Ludgate Circus. 
If the latter, then one would, let us suppose, take 
the place of each gas lamp in our streets. The 
Swan light may be depended on to give rather 
more than as much light as a street lamp of the 
ordinary kind. As for the arc lamp, our readers may ask 
themselves whether the results are quite satisfactory; we 
think there can be but one answer, which is that they are 
not. The best results are obtained when the light is 
carried on a high mast as in the City ; when the lamps 
are near the ground they dazzle and confuse. But the worst 
defect which the light has is its want of carrying power. 
It has long been known that for lighthouse work it is not 
nearly so good as might be supposed in fogs, Messrs. 
Ayrton and Perry’s report, published recently in our pages, 
supports this view, and demonstrates apparently that even 
small quantities of dust and moisture in the atmosphere 
severely affect the efficiency of the electric light. Again, 


there is no mode of illumination in existence so much 
modified by its surroundin; Those who know what the 
electric light in the Place de Opera in Paris was in 1878 
would scarcely believe that the light subsequently seen or. 
Holborn Viaduct was the same thing. In Paris the 
lamps had at each side of the street a row of lofty 
white houses to reflect their rays, and the effect was 
wonderful. In London nothing of the kind existed, 
and the want of effect was wonderful. Gas, with 
its comparatively yellow flame, is practically unaffected 
by its surroundings; and while it does not dazzle, 
it diffuses its light admirably. We have recently 
referred to the lighting of Parliament-street, but the 
system adopted there has extended to the Strand, and bids 
fair, indeed, to extend almost without limit, and there is a 
tolerable unanimity of opinion extant that the Strand is 
now better lighted by gas than the City is by the electric 
light. Something seems to be wanted between the 1500 
or 2000-candle are light and the 20 or 30-candle Edison or 
Swan lamp. We want lamps of about 250 candles each, 
which can be fixed at moderate distances apart in our 
streets. Nothing approaches this desideratum so well as 
the Jablochkoff light, and at this moment there does not, so 
far as mere illumination is concerned, seem to be a better 
lamp in the market. The lamp has many defects—that goes 
without saying—but the lighting of the Thames Embank- 
ment, at all events, compares very favourably with that of 
any other place with which we are acquainted. 

We see no reason why, as events progress, electric lighting 
should not undergo substantial improvements with the 
best results; but they will be all completely useless in 
competition with gas unless the cost of the electric light 
can be reduced ; at present it is simply exorbitant. We 
do not assert for a moment that the companies charge too 
much, we only state a fact ; on every side we hear the same 
complaint. It is urged that the light given tor the money 
is superior to that of gas, but the answer is in the negative. 
When gas is used to the best advantage it answers most pur- 
poses better than the electric light—not all. If a manu- 
facturer finds that 200 gas burners, giving an aggregate of 
3200 candles, answers his purpose better than two arc 
lights giving 3000 candles each, he will continue to use the 
former, especially if the cost of the gas is less than that 
of the electric light. In the district supplied by the South 
Metropolitan Gas Company the price now paid is 2s. 10d. 
per 1000ft. for 16-candle gas. With good burners this 
will give a light equal to four candles per cubic foot. Dr. 
Siemens with, we understand, 16-candle gas, has got over 
five candles with his new burner ; but, taking the ‘igures 
we have assumed, it will be seen that for a cost of 
2s. 10d. a light of 4000 candles can be had for an 
hour. To this must be added something for cost 
of renewals and interest on fixtures. If we suppose 
that sixteen candles per burner are obtained, we shall 
require 250 burners. ‘These with swinging branches and 
necessary piping could be put up for about £40. The interest 
and depreciation on this sum at 20 per cent. would amount to 
but 3°15s. a week, or for an average of fifteen hours a 
week all the year round to 2°6d. per hour. If we add 
14d. per hour for renewals of burners, which is much 
more than enough, we have the cost of 4000 candles— 
3s. 2d. Can it be said that there is an electric light in the 
market which even distantly approaches this economy ? 
The question for solution is, Why should the electric light 
cost so much? One horse-power indicated may be 
reckoned on to give, say, 300 candles effective, a globe 
being used to diffuse the light. The Ransomes, Head, and 
Jefferies engine on the Thames Embankment indicates 
42-horse power, and the lowest consumption of fuel is 
3°2 lb. per horse per hour. Now 19s. per ton for coal is very 
nearly one-tenth of a penny per pound, consequently the 
cost for coal may be taken at being even with dear fuel but 
about 0:32 penny per hour for 300 candles, or, say, in round 
numbers, 4d. per 4000lightsperhour. Thecost of an engine- 
man, oil, and water, may be taken at 1s. 2d. per hour, 
interest and depreciation at 6d. per hour, and we have 
4000 candles for 2s. per hour, or considerably less than the 
cost of gas, and be it noted we have made large allowances. 
But it is well known that after everything has been paic, 
the cost of the electric light is more like 6s. per 4000- 
candles per hour than 2s. In many cases it enormously 
exceeds even this figure. We wish to know why! No 
information worth having can be obtained as yet on this 
subject. So far as can be ascertained the cost of the carbons 
is a very large item, and to this must be added the outlay 
for little adjustments and minute repairs which the lamps, 
and, in fact, all the appurtenances, continually require. 
We do not find fault with the electric light companies and 
firms for not making the items of outlay public. We 
believe that they are not as yet in a position to speak quite 
explicitly as to the cost of the electric light ; but it is certain 
that before it can compete successfully with gas its cost 
must be reduced. We do not wish to be misunderstood. 
We do not wish to discourage those who are toiling to 
give the world a new light, but the reverse. Yet it is good 
or all parties that the truth should be stated now and 
then very explicitly. We have said plainly that the con- 
ducting wires of electric lamps are a source of much 
trouble, danger, and expense; that there is not yet a 
perfect electric lamp in the market ; that all the arrange- 
ments connected with the placing of electric lamps seem 
to need revision and improvement; and that the light 
ought to be made cheaper and more trustworthy. We 
hold it to be impossible, considering how many minds are 
all labouring to attain the same end, that the existing 
troubles and defects will not be overcome; but we also 
add that it will not do for any company or firm to fancy 
for a moment that finality has been reached ; that it is 
the happy possessor of the best existing system in the 
world, and that nothing more remains to be done. Almost 
everything remains to be done before electricity can play 
the part now played by gas. 


THE NAVAL AND SUBMARINE ENGINEERING EXHIBITION. 


A Navat and Submarine Exhibition is to be held in the 
Agricultural Hall, Islington, from the 10th to the 20th of 
next April, The result of the attempt made by the South 
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Kensington authorities to hold annual international exhibi- 
tions was so unsuccessful that every proposal to do any- 
thing even distantly resembling the South Kensington 
experiment has been looked on with doubt, if not positive 
repugnance, by engineers and manufacturers. But it is 
rash to assume that because an ill-managed enterprise fails 
no similar enterprise should ever succeed; and it is 
especially unwise to take it for granted that if South 
Kensington cannot make an exhibition a success no one else 
can, A careful examination of the present position of the 
Naval and Submarine Exhibition will result, we think, in 
showing that not only is the Exhibition likely to be unique 
in its character, but that its success may now be regarded 
as assured. Itis intended that the Agricultural Hall shall 
contain a collection of all the most improved machines and 
appliances connected with naval engineering of all kinds, 
navigation, and shipbuilding. 

Within the last twenty years very great advances have 
been made in naval engineering of all kinds. As regards 
submarine operations, it is net too much to say that the 
practice of construction has been greatly altered and modi- 
tied. The use of béton monoliths in the construction of 
breakwaters, and the employment of “Titans,” “ Goliaths,” 
and other cranes of great power in the construction of piers 
and sea-walls, does not date back much further. In 
dredgers, again, enormous improvements have been effected. 
The diving-bell, an apparatus clumsy in action and limited 
in its sphere of operations, has been almost wholly superseded 
by the diving dress; and it is by no means improbable that 
the electric light will render submarine work almost as 
easy of performance, up to a certain point, as land work. 
But considerable as have been the changes made for the 
better in the art of marine civil engineering, they are as 
nothing to the changes effected in naval construction. 


“Twenty years ago high pressures at sea, the surface con- 


denser, and the compound engine were practically un- 
known. Happy was the shipowner whose engines burned 
less than 4b. of coal per horse-power per hour. The con- 
sumption now is little more than one-third of this. Even 
within the last ten years the consumption of fuel by 
marine engines has been reduced by nearly 14 per 
cent. Steel has been introduced as a material for 
boilers, crank shafts, propellers, and ships. Marine 
engineering has not been modified, it has been revolu- 
tionised during the last twenty years. Nor has the change 
been confined to ships and their engines. It has extended 
to everything connected with ships. The finest intellects 
of the day have come to help the sailor. One example 
will suttice—Sir William Thomson’s sounding apparatus. 
The indomitable energy of the Briton has led him to 
attempt the apparently impossible ; and fresh meat is now 
brought from Australia by the aid of refrigerating 
machines, one of which will in future form part of the 
equipment of every steamship making rapid voyages. 
Turn in what direction we will, we find evidence of 
change, of progress,and improvement in marine engineering. 
Is it not a legitimate enterprise to attempt to bring 
together examples of this great change, so that all 
interested may see and realise for themselves what 


‘England has been doing ! 


We have said that the Islington exhibition will be 
unique ; and it will be so because there never has been a 
naval exhibition, in the full sense of the term, held 
before. The nautical exhibitions held at Havre, that in 
Fishmongers’ Hall, and Glasgow, have been limited in scope 
and dimensions. In 1862 there was a very fair show of 
marine engines and nautical appliances exhibited in Lon- 
don. But they were either scattered about Captain Fowkes’ 
huge building, or concentrated and crowded together 
in one of the wooden annexes. The display was in 
no sense representative, and was lost in tne crowd. The 
naval engineering display at Paris in 1867 was very poor 
and inadequate. Of the Vienna Exhibition in 1873 it 
may be said that there was really no marine engineering 
display whatever. Italy sent a couple of marine engines, 
and in an annexe in the grounds were some of the Danube 
Steam Navigation Company’s engines. That was about 
all that was noteworthy. Nearly the whole of the naval engi- 
neering exhibits at Paris in 1878 were got into a compara- 
tively small shed on the banks of the Seine; and but for 
the French Ministry of Marine and Messrs. Schneider, 
who showed a large compound engine in their own annexe, 
there would have been little worth looking at. Thus it 
may be safely said that during the last twenty years no 
successful attempt has been made to exhibit the condition 
of the art of marine engineering. Various causes have 
contributed to this end. One was no doubt the reluctance 
of manufacturers and others to incur the enormous cost 
incurred at international exhibitions remaining open for 
long periods. No such objection can be urged against such 
a display as that to be made at Islington. Nor is 
the magnitude of the exhibition likely to be so great that 
exhibits, unless made on a very large scale, will 
be overlooked. As the Exhibition will remain open 
but for ten days, the expenses incurred will be very 
small; and as its existence will be made known all over 
the world, exhibitors will, even to put matters on their 
lowest footing, enjoy the benetit of a good advertisement 
at a moderate cost. We know, however, that many great 
firms are co-operating, perhaps unintentionally, to prevent 
the undertaking from degenerating into a bazaar. The 
names of those under whose auspices it is being held are, 
indeed, sufficient guarantee for this. To begin with, 
among its patrons are included the presidents of the 
Institution of Civil Engineers, the Iron and Steel 
Institute, the Institution of Naval Architects, the 
Society of Telegraph Engineers, and several others. Lord 
Alfred Paget, Admiral Sir W. Houston Stewart, Vice 
Admirals Boys, Sir Ed. Commerell, and other naval 
oftticers ; the Director of Naval Ordnance, Rear-Admiral 
Herbert ; Mr. Barnaby, Director of Naval Construction, 
Sir W. Thomson, Sir Joseph Bazalgette, and many other 
men of mark. Indeed, we cannot call to mind any 
exhibition which has enjoyed more patronage of the 
right kind, for all the men we have named are dis- 
tinguished for their abilities and knowledge quite as much 
as for their rank. If we turn from the patrons to those 


who have already taken space to exhibit, we find cause 
to augur the success of the undertaking, many of the 
best firms having taken space. Among them we 
mention Sir W. G. Armstrong and Co.; Messrs. Inman 
and Co.; the Dominion Line Company ; Messrs. J. and G. 
Thomson, the builders of the Servia ; Messrs. Palmer, of 
Jarrow ; the Kirkstal Forge Company ; and the Leeds 
Forge Company. Besides these we may name, as makers 
of specialities, the Berthon Boat Company ; Messrs. Hall, 
of Dartford, and Bell-Coleman and Co.; Messrs. Tangye ; 
Fielding and Platt ; Siebe and Gorman ; Stone, of Dept- 
ford, and so on. The Admiralty, too, will exhibit freely, 
and we hope Woolwich will make a good display. The 
Hall is too small to permit the erection of large marine 
engines, but it is more than probable that the exhi- 
bition of models will be the finest ever made. The 
space available for the exhibition in the Agricultural 
Hall is 354ft. long by 213ft. wide on the ground floor. 
This space will be divided into eight rows of stands 
running lengthwise. In the centre of the Hall will bea 
tank, 25ft. in diameter and 12ft. deep, with glass sides, in 
which diving apparatus will be shown in action. The 
galleries which run all round the Hall, are 46ft. wide. They 
will be used for the lighter exhibits. ‘The large apartment, 
Berners Hall, will be used as a lecture-room, in which 
lectures will be delivered illustrative of the exhibition, 
and papers will be read and discussed. We understand 
that already about one-half the space has been allotted. 

It may be said with truth that an exhibition is just 
what the exhibitors choose to make it. We have been at 
some trouble to ascertain what the characteristics of the 
Naval and Submarine Exhibition are likely to be, and we 
have placed the facts at the disposal of our readers. We 
see no reason to doubt that the undertaking will result 
creditably to all concerned. We have, as is well known, a 
strong objection to international exhibitions, which call for 
an enormous expenditure and are so unwieldy that they 
really fail to teach much. None of the arguments on 
which our objections are based will apply to special ex- 
hibitions open for too short a time to lose their interest, 
and so small that what they have to teach may be learned 
in the course of a few visits. If the great English tirms— 
Scotland is well represented—who have not already noti- 
fied their intention of exhibiting will come forward, and 
if, as there is reason to believe, France and Italy exhibit 
freely, the success of the undertaking will be very great. 


OFFICE HOURS FOR RAILWAY EMPLOYES IN VIENNA, 

THE article on the office hours of railway employés to which 
we referred in our impression of 9th December last appeared 
as a “ Leader” in the Beamten Zeitung, a journal devoted to the 
interests of clerks in general in Vienna, on the 12th August, 
1881. The system advocated by the author is that of earlier 
and continuous office hours. In most of the administrative 
offices of the different railways in Vienna, the normal attendance 
is seven hours, in one or two only six, and in all, with the 
exception of the Kaiserin Elizabeth Westbahn, where the 
employés are allowed to work either from 8.30 a.m. until 
3.30 p.m., or from 8°30 until 12.30, and from 2 until 5 p.m., 
according to individual option, the attendance is continuous, 
i.e., there is no interval for refreshment in the middle of the 
day. The advantages put forward for the continuous system, 
are the opportunities it-affords to the better paid clerks to 
escape from the heat of the town in summer to their residences 
in the country, or to spend more time with their families at 
home ; and to poorer paid officials, to enable them to eke out 
their miserable salaries by utilising their spare time in other 
occupations. The author further advocates an earlier com- 
mencement of work, and consequently an earlier closing, as 
advantageous to the health of the employed, and a pecuniary 
benefit to the employers. Men that are kept at work in summer 
time through the hottest portion of the afternoon, when the 
heat exerts its greatest influence on the human body, and a 
certain amount of energy is expended in combating the drowsi- 
ness it produces, are less fitted for their labours, and conse- 
quently the loss through physical incapacity to the employer 
increases in direct proportion to the ratio of the post-meridian 
office hours to those before the sun has reached its zenith. An 
answer to the above appeared in the same journal on the 26th of 
August, in which the author states that the continuous labour 
of six to eight hours, whether it be mental or physical, is so 
great, a strain on the human system that the work of the 
latter cannot equal in efficiency or value that of the earlier hours. 
The human body requires a rest or change if only for a few 
moments, and as soon as this is granted, there is no longer any 
control over the individual advantage that may be taken of the 
indulgence ; whereas with the interval of an hour and a-half, 
most of the officials who, as a rule, live as near as possible to the 
scenes of their labours, are enabled to take their meals with 
their families at an hour which is so far the custom of the 
country, that all the schools are closed, and the children at home 
for their midday meal. The author of the original article 
returns to the charge on the 30th September, but his arguments 
are merely a repetition of what he said therein, and by no means 
a refutation of his opponent’s. We may add the hours of 
attendance in offices and places of business are nearly as varied 
as the several branches of industry. Amongst the engineers 
many offices are open from 8 a.m, until 3 in the winter, from 
7 am, until2 in summer. The Government and public town 
office hours are from 9 a.m. until 3 or 4. Many banks, shops, 
and exchange offices close at midday for a couple of hours ; and 
an intimate acquaintance with the peculiarities of the several 
branches is necessary to prevent a good deal of disappointment, 
when one is bound on business interviews, or desirous of making 
the smallest purchase. 


THE PATENT-OFFICE LIBRARY. 

THE operation of “weeding” a library is dangerous, even 
when performed by skilled hands. Sooner or later it is sure to 
be found that the books which have been sent away are in par- 
ticular request, and often they have to be replaced at great cost. 
The circumstances which can justify the controllers of a large and 
useful public library, supported by parliamentary grant, in 
depriving the public of the use of books te which they have been 
accustomed, must be of a very exceptional kind. We greatly 
doubt whether they exist in the case of the Patent-office Library, 
to which, to our sorrow, we find the weeding process 
is now in course of application. The full extent of the 
injury which the library has sustained does not yet 
appear, but we know enough to justify a very emphatic protest. 
No doubt space is becoming more difficult to find as the bulk of 
printed specifications preserved for reference increases. But 
instead of enlarging the building the authorities have adopted 


the speedier process of getting rid of the books. Amongst the 
books so cleared away was a complete set of the (entleman’s 
Magazine. Now this is a work which any librarian would be 
supposed to cherish, and in a library such as that of the Patent- 
office it was unusually appropriate, for it is an epitome of the 
history of science and manufactures during many years, in a 
period during which there was scarcely another repository for 
stray facts and articles on such subjects. One such instance 
occurs to us as we write. The report of Dollond’s patent case 
is only to be found in the Gentleman's Magazine. The relief 
which this ill-considered and unfortunate scheme will atford 
cannot at best be but temporary, while the injury will be more 
and more apparent every year. It would seem that the present 
passion for bookselling sways even Government departments, 
and that our neighbour, Mr. Punch, only displayed his usual 
foresight when he penned the lines which we have taken the 
liberty of altering slightly to meet the case— 

Perchance ‘twill be found that this practical Nation 

Will follow the lead of the two noble Dukes ; 

And send auctioneers, with the least reservation, 

To the Ojice for Patents, and sell all the books ! 
We do not say that it is impossible that there may be books 
which it is not worth while to keep, but we do say that the elimi- 
nation which is now being effected isimproper. It is conceived 
in the same spirit which permitted a few years ago the destruc- 
tion of a hundred tons or so of printed specifications—a waste 
which is now beginning to be very seriously felt. Is it too much to 
hope that wiser counsels will prevail in Southampton-buildings ¢ 


LITERATURE, 


The Water Supply of England and Wales; its Geology, Under- 
ground Circulation, Surface Distribution, and Statistics, By 
E. De Rance, F.G.S. London: Edward Stanford, 1882. 

WE have here an excellent book, and one that was wanted. 

The progress of scientific discovery in relation to the laws 

of health and disease has given increased importance to 

the subject of water supply. Mr. De Rance, in his 
ofticial connection with the Geological Survey, has enjoyed 
special opportunities for discovering the extent to which 
the water which permeates a district is affected by the 
geological formations through or over which it flows, The 
facts thus detected afford the clue to others of more or less 
importance, and obviously the entire subject is one of 
much interest to the engineer, as well as to all who 
are concerned in the sanitary well-being of our towns 
and cities. From all time the water supply has been 
a matter of moment to the human race. The story 
of the Irishman who is said to have been puzzled 
by the circumstance that large cities always had big 
rivers may either be true or mythical, but it serves to 
illustrate the fact that large communities can only thrive 
where water is abundant. Naturally, men settled first 
where water was easiest to obtain, and every village bears 
witness to this procedure, while the large towns grew up 
by the side of the broad rivers which favoured navigation, 

Science now pushes the inquiry a step further, and shows 

that the streams themselves were governed by geological 

conditions. Parish boundaries, seemingly the most erratic 
of all things, are found amenable to the same law. The 
settlement of London was first of all determined by 
the ample volume of the Thames; and the extension 
of the city was regulated by the prevalence of freely 
gushing springs. When the water companies came 
upon the scene, artificial influences began to tell, and 
houses were built in all directions, irrespective of the 
springs, the people being confident that the water would 
be conveyed wherever it was wanted. In England at 
large we are now arriving at another stage ; the growth of 
the great towns, and the immense demand for water, 
giving rise to a competition in the transport of this prime 
necessary of human life which has suggested the idea that 
there should be more of intelligent control than hitherto 
in the appropriation of the water. Hence the signiti- 
cance of the watershed boundary, and the territorial 
character which now attaches to the various river basins. 

Mr. De Rance has arranged his book on a thoroughly 

scientific basis, while at the same time comprehending a 

number of facts connected with the jurisdictions of the 

urban sanitary authorities. Beginning with the considera- 
tion of the rainfall, and its percolation into the strata, we 
are led on in the next place to a review of the more salient 
points connected with the composition of water, according 
to the classification adopted by the Rivers Pollution Com- 
missioners. After this we have the main subject treated 
in divisions harmonising with the river basins, a final 
chapter dealing with the propagation of epidemics by 
potable water. Six coloured maps illustrate the text, and 
will be found of much value, showing respectively the 
amount of rainfall in the different districts, the hydro- 
geological features of the country, the river basins, the 
growth of London, the water supply of the ———— 
and the density of the population throughout England and 

Wales. These maps, taken in relation to each other, give 

an admirable survey of the whole subject. In the first we 

see the varying quantities of the rainfall from 23in. per 
annum in the | Besser to more than 75in. in the elevated 
tracts, while in the last map of the series we are shown the 
groupings of the population and their demand for a million 
gallons of water per day up to more than a hundred millions, 

With so rich an array of facts as Mr. De Rance has here 

brought together, the reader will probably feel regret 
that there are not a few more deductions and generalisa- 
tions ; but to enter on this tempting domain would have 
been to enlarge the bulk of the volume and to increase its 
costliness, a result which the author was doubtless desirous 
of avoiding. He has fulfilled his present purpose, and has 
produced a work which will be of lasting value. Every 
river is traced, every township is described, including 
acreage, to the census of last year 
—rateable value, geological features, character of the 
water supply, nature and cost of waterworks, anda variety 
of other matters, the larger towns having of course the 
greater share of attention. The idea which has given rise 
to this volume is excellent, and it has been admirably 
worked out. The task has been a heavy one, but it has 
been successfully accomplished, and the information thus 
scientifically arranged cannot fail to be of eminent use in 
relation to the great sanitary question which it concerns, 
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THE PERIODICAL VARIATIONS OF GLACIERS. 


Ir has been long known that the glaciers in Alpine regions are 
subject to variations in length, their lower ends now advancing 
into the valley, now retreating. Physicists have generally 
thought to explain these variations by the more or less rapid 
fusion of the glacier at its lower extremity, and the alimen- 
tation by the snows of the immediately preceding winter or 
winters. 

Professor Forel, however, in a recent paper in the Archives des 
Sciences, shows that observed facts do not by any means agree 
well with this theory. One finds that in cool summers, when the 
melting must be small, many glaciers nevertheless retire, and 
that in hot summers many advance ; also, that in one year some 
glaciers advance while others retire, and that the snowfall of the 
winter does not suffice to account for these differences. Professor 
Forel considers that certain facts observed within recent years 
favour a more accurate explanation ; one which, indeed, was offered 
as far back as 1821 by Venetz, and developed to some extent by 
Hugi in 1830, but which has now much more to recommend it. 
One fact which is here of importance is that glaciers vary in 
size in periods embracing a long series of years—five, ten, 
twenty, or more, Observations to thiseffect range, for some glaciers, 
from 300 years back. Another significant fact established by 
direct observation is, that a glacier may retire for a long series of 
years without interruption by a motion of advance..  Pro- 
fessor Forel furnishes several proofs of this in recent years. 
A similar behaviour of glaciers in advance he is at pre- 
sent unable to affirm from exact observation, From these 
phenomena—and especially the fact that the Rhone glacier from 
1857 to 1880 has continuously retired—he concludes that the 
determining factor in variations of the length of a glacier is not 
the melting away, but the velocity of motion of the ice. Since 
the melting of the glacier is caused by the heat of summer, or of 
the whole year, and the temperature, ¢.7., within the last twenty- 
four years, has been in fifteen or sixteen years above the normal, 
and in eight or nine below it, yet the Rhone glacier has continu- 
ously retired,—this factor evidently has no influence on the 

riodic variations of the glacier. 

With regard to the velocity of motion of glaciers, data for two 
periods of their variations are lacking. On the Rhone glacier, 
measurements have only been made in the last seven years, i.¢., 
in the period of retreat. These show that the velocity has 
amounted, on an average, to 6°7 metres a year, and that it 
becomes less the nearer the marking stones approach the lower 
end. During this time the front of the Rhone glacier has 
retired annually about 50 metres through melting. Now, when 
the glacier advances, the melting action is probably somewhat 
smaller ; we may assume it to be 40 or 20 metres in the year. 
But since the glacier advances, its velocity at the front must be 
greater, perhaps superior to 40 metres, and, at least, superior to 
20 metres a year, 

The causes of these enormous fluctuations in the velocity of 
flow of glaciers at their lower end will be understood on consider- 
ing that very small variations of the velocity at the upper part 
of the glacier are strengthened in the progress of the ice-current, 
and become very considerable at the lower part. Suppose that 
at the origin of the glacier variations occur in long periods, 
during which the glacier becomes now a little thicker, now a 
little thinner. When the glacier becomes a little thinner than 
in the normal state, it flows a little more slowly. A particular 
section takes more years to pass over so much ground ; it 
remains longer exposed to melting on this stretch, and will lose 
more of its thickness in the first kilom. than if it moved more 
quickly. Thus the decrease of the subnormal thickness pro- 
gresses, also the decrease of the velocity ; consequently, the small 
decrease of thickness at the upper part results in an enormous 
diminution, both of the velocity and of the thickness at the lower 
part. The reverse is the case when the glacier is thicker than 
usual at the beginning. It then flows faster, remains a shorter 
time exposed to melting, and loses comparatively little in thick- 
ness, The smaller decrease of thickness results in a smaller loss 
of velocity, so that finally there is a less excess in thickness 
of the glacier at its upper end, and a considerable elongation 
and maintenance of its thickness and velocity at the lower end. 
Professor Forel fully discusses the connection between the velocity 
of glacier motion and thickness thus set forth, which has been 
recognised by all authors, and is experimentally proved by the 
diminution of velocity from above downwards, and from the 
middle to the sides of the glacier. He also refers to internal 
fusion as an important element ; in the thinner ice-masses this is 
relatively greater, and therefore adds to the decrease of velocity. 

We have thus merely to assume as cause of the changes 
of length of glaciers slight variations of thickness at the 
upper part—variations which are repeated in the same sense 
during periods of ten, twenty, or more years. Now, such varia- 
tions actually occur. They are caused by variations in the thick- 
ness of the névé, or snowy part of glaciers, which is formed of 
the sum of snow layers that have accumulated in previous 
years. There are, it is known, periods of increased precipitation 
and periods of drought, which are not, indeed, to be thought of 
as uninterrupted, but which, in their totality, furnish amounts 
of snow above or below the normal. Professor Forel makes an 
inquiry into the amounts of rainfall at Geneva from 1826 to 
1880, and compares it with the average precipitates ; and extend- 
ing these relations to the Alps, he concludes that the névé of the 
Alps from 1835 to 1841 was less than the normal, from 1842 to 
1857 more, from 1862 to 1877 less, and from 1878 to 1880 more. 
In these variations there is a character of long periodicity 
similar to that in the variations of length of the glaciers. These 
periodic variations of the masses of snow and névé cause periodic 
changes in feeding of the glacier. There arise periodic variations 
in its thickness, and so in the rate of its flow ; hence a periodic 
advance and retreat of the glacier at its lowerend. “We must, 
therefore,” says Professor Forel, “ascribe the variations in length 
of the glacier, not to near variations of fusion, depending on the 
heat and moisture—variations of the year, but to a much more 
remote cause—the feeding of the glaciers by more or less abundant 
snowfall on the névé in past years.” 

Data are wanting as to the time in which a variation of the 
masses of névé at the upper end of the glacier appear as an 
advance or retreat at the lower end. We know at present only 
some values of the velocity of flow during the present period of 
retreat, and, as has been shown, it must be considerably greater 
during advance. So much is clear, that this influence becomes 
felt only after a lapse of years, and that the time of action of the 
névé on the lower end of the glacier must be different in different 
glaciers, for it is conditioned by the length of the glacier and its 
velocity, which, again, depends on the size of the névé, and the 
height, inclination, and orientation of the valley. 

The variations in length have, however, something common. 
While it is seldom that all glaciers advance simultaneously—as 
e.g., 1817 and 1818—or all retreat simultaneously—1872 to 
1874—this, nevertheless, occurs with the majority of glaciers. 
To give an idea of the nature of this community of behaviour, 
Professor Forel furnishes the following data with regard to Alpine 
glaciers :—“In the period of 1872-74, all the glaciers were in 


retreat. This retreat began in the case of the Mont Blanc 
glacier about 1854, the upper Grindelwald glacier 1855, the 
Gietroz glacier 1855, the Rhone glacier 1857, the Aletsch glacier 
1860, the Gorner glacier 1870, the Fiesch glacier 1870, the 
Unteraar glacier 1871.” Thus, between the first-named glacier 
and the last there is a difference of fifteen to twenty years in the 
beginning of the retreat. 

This period of retreat is now nearly ended. There are already 
data which indicate a forward motion of the following :—The 
Bossons glacier since about 1875, the Schallhorn glacier since 
1878, the Bois glacier since 1879, the Trient glacier since 1879, 
the Zigiorenove glacier since 1879, and the Gietroz glacier since 
1880, It is probable that all glaciers, one after another, will 
cease to shorten and begin to lengthen. To what time the 
diminished snowfall corresponding to the terminating period of 
retreat is to be referred cannot be said with certainty ; probably 
to the dry period preceding the wet one which began in 1838. 
The considerations here urged have some important bearings on 
the phenomena of the ice-age. 


LETTERS TO THE EDITOR. 
[Continued from page 23.] 


COLD-AIR MACHINES, 


S1r,—I think Mr. James Hawley would have done better had he 
“let middling alone,” rather than write the letter which appeared 
in your last issue, which shows that he has yet much to learn both 
in air-compressing and the application of cold air for food-preserving 
purposes, Had Te possessed that experience in air-compressing 
machinery which ‘‘ Purchaser” lays so much stress upon, he would 
not have stated that the volume of air delivered from the machine 
“depends entirely upon the speed at which the piston is driven.” 
Let him try the effect of high speed with his machine, measuring 
the volume of air from indicator diagrams taken continuously 
throughout a measured run; and let him compare results of runnin, 
at various speeds, and if he has ordinary suction inlet valves, an 
much clearance and port space in his air-compressing cylinder, he 
will find that after passing a certain speed the results will 
begin to fall off, until at last he reaches a speed at which 
the result is practically nil, the air being simply baffled to 
and fro within the cylinder, with only an occasional puff 
through the valves, and that, too, at a speed by no means 
excessive for ordinary engines. It does not, therefore, ‘‘ depend 
entirely upon the speed at which the piston is driven,” but as I 
said in my last letter, it is “‘simply a question of speed, provided 
the valves are so constructed as to work at any speed ;” that is, 
they must be positive in action, not depending upon vacuum to 
open the inlet valves ; the clear area of inlet and delivery must be 
large, certainly not less than one-tenth of the cylinder area, and 
there must be practically no clearance and port spaces to leave any 
undischarged compressed air in the cylinder at the end of the 
stroke. If the ot of Mr. Hawley’s air-compressing cylinder 
comply with these conditions—which are of more importance than 
facility for removing and replacing—then I admit the volume dis- 
charged from his cold air machine will depend entirely on the speed 
at which the piston is driven, 

Again, Mr. Hawley expresses his surprise that I should state that 
a machine is “no better for working at a low temperature.” I did 
not say any such thing. What does Mr. Hawley imply by ‘‘ low 
temperature?’ There is nothing whatever in the mere produc- 
tion of low temperature. ‘That is easily done, but it is not every- 
thing, as Mr. Hawley will discover indue time. What I said was 
that it was no use wasting power in the production of extremel 
low freezing temperatures when it was not required, and, indeed, 
undesirable to reduce the air as low as freezing point. I can 
obtain as low a temperature with my machine as any other, 
but my chief aim and object is to avoid the necessity for 
doing so. Mr. Hawley says that if air at 18 deg. Fah. is. 
discharged into a chamber of 40,000 cubic feet capacity it will take 
longer to cool this chamber than if it was discharged into it at 
50 deg. below zero. It does not seem to have occurred to Mr. 
Hawley that this, at any rate, isa question of speed and volume. 
In any case it is a bad method to cool a large space by the dis- 
charge into it of a small concentrated volume of extremely cold air. 
It produces a shower of snow by the freezing of the moisture in 
the immediate vicinity of the discharge orifices, and the required 
temperature is reached long before the whole 40,000 cubic feet 
have been changed. It is far better to pass the whole 40,000 
cubic feet through the machine, returning it at a temperature 
slightly above freezing point, and abstracting the moisture and 
impurities from the air during the process. 

Mr. Hawley then proceeds to knock over all ‘* Purcbaser’s” fine 
arguments about the accessibility of the valves, by showing that, 
in his own case, it was of no importance whatever, as hardly any 
time had to be spent on them during a period of nine months. It 
is true, he says he was only “‘ experimenting ” with the machine 
during that time; so that probably the actual working may not 
have been much, 

It is much against my desire to say anything in disparagement 
of Mr. Hawley’s machine, or in any way tending to damage his 
interests or interfere with his plans; but his name was brought up 
by -‘‘ Purchaser” with the object of instituting and publishing 
—— comparisons with my machine, and I simply defend 
myself, 

Referring to the remarks of ‘“‘Octopus” on Mr. Lightfoot’s 
principle of stage expansion, I would simply remark that though 
at first sight very elegant in theory, it is upon examination of very 
doubtful advantage. It seems to me that the partial relaxation of 
pressure would enable the air to take up and absorb probably as 
much moisture as the partial lowering of temperature would tend 
to discharge by condensation. In my machine I get rid of all the 
natural moisture by abstracting it from the air while compressed, 
and so discharged out of the air as from a sponge when compressed, 
and this is fully effected without the complication of an inter- 
— cylinder, which really appears to me like ‘‘ flogging a dead 

orse, 

I am much surprised at the style of ment adopted b: 
Me, Lightfoot, who you above 
He applies my remarks as to the frosting over of the valves of the 
expansion cylinder and consequent necessity for daily examination 
as though they referred to my own machine, whereas those 
remarks applied to the Water Injection Machines, and I distinctly 
stated that such was not the case in my machines, inasmuch as 
there was no water injection, and even the natural moisture was 
collected and drained off from the air while under pressure and 
before it reached the expansion cylinder. I never questioned the 
desirability of having the compressor valves accessible. I con- 
tradicted the statement of ‘‘ Purchaser” that my valves were not 
accessible, though they might co so at first sight, and until 
the proper modus operandi was explained; and I stated that though 
accessibility was desirable, it was about the least important point 
to be considered in the machine. If the valves do not noed 
examination more than once in six months, surely it is of very little 
consequence whether the taking out and replacing occupies three 
minutes or ten minutes. Mr. Lightfoot’s compressor valves (as 
they appear to be illustrated in the scientific papers) do require 
clearance, and cannot be efficient at high speeds, as the inlet 
valves, as shown, are not positive in their action, depending upon 
vacuum to lift them. Mine are positive in action at any speed, 
and require no clearance whatever. Besides the great advantage 
of increased speed and increased duty thus attainable, there is a 
positive gain at every stroke the piston makes, and these 
advantages far outweigh a few minutes’ difference in removing 
valves on the rare occasions when it ought to be necessary. 

Mr, Lightfoot says it willbe ‘‘news” to most of your readers 


that the expansion valves may require daily examination. If this 
is ‘‘ news” to Mr. Lightfoot he cannot know much about Water 
Injection Cold Air Machines. I have known such machines 
stopped after a few hours’ run by the blocking up of the expansion 
cylinder valve with ice, which had to be chipped out of the valve 
box with a chisel before the machine could be started again. ‘lhis 
is also a common experience in mines, and invariably more so 
where water injection compressors are used than with dry 
compressors. These facts are totally at variance with the extra- 
ordinary theory enunciated by Mr. Lightfoot, that water injection 
tends rather to dry the air. I entirely dissent from Mr. Light- 
foot’s very positive statement that because air at 301b. absolute 
pressure will hold just double the amount of water in solution as 
air at 60 lb absolute, I shall have double the loss from condensation 
and freezing. This proportion does not hold. good in practice, the 
natural moisture being only a limited quantity, and the bulk 
abstracted at a moderate pressure, and there can be no freezing if 
I keep just above freezing point, although I am not, as Mr. Light- 
foot implies, confined to this or any particular temperature or 
pressure. 

My machine is not tied to the one temperature of 18 deg. Fah. 
nor to one pressure of 301b. absolute. In most cases that pressure 
will be found enough to render the air sufficiently dry and cold. 
I consider it of importance to pass the whole contents of the 
cooling chamber through the machine as rapidly as possible, for 
the purpose of abstracting the moisture therefrom and the organic 
impurities which always find their home in that moisture. 
“Purchaser,” to whose letter I was replying, seemed to regard 
accessibility of valves and low temperature as the whole desiderata 
of cold dir machines. It is quite possible to accomplish both these 
objects and yet render the air unfit for food preserving purposes. 

Ir. Lightfoot goes on to state that it would require 10,000 cubic 
feet of air from my machine to effect the same cooling as 
1000 cubic feet from a machine of ordinary construction and ten of 
my machines to do the work of one of the others. I dispute the 
accuracy of his figures. Even supposing them to be correct, 
it does not follow that ten of my machines would be required to 
one of the others, for my machine is capable of running at nearly 
three times the effective speed of the others. It is also partly a 
question of time; if a rapid reduction of temperature is required, 
I can give it with my machine. If rapidity is not essential I 
prefer working at a lower pressure and taking in more volume for 
the same power. Theoretically the power required to abstract so 
many units of heat is the same in either case. But as it is well 
known that working at higher pressures involves more loss of 
power than working at low pressures, I prefer the latter plan 
whenever it can be applied with advantage. 

3, Westminster-chambers, 

London, 8.W. 


JOHN STURGEON. 


PENSIONS FOR INDIAN ENGINEERS. 


WE are ina position to state, says the Indian Daily News of 
December 10th, 1881, that the Government of India has decided to 
recommend to the Secretary of State that the pensions of civil 
engineers in the Public Works Department shall be as follows :— 

Rs. 1000 a year after ten years’ service, increasing by increments 
for each year of service to— 

Rs. 1500 a year after 15 years’ service, 
” 5 ” ” 20 ” ” 
” ” ” 25 ” ” 

. ” 6000 ” ” 30 ” ” 

Voluntary retirement to be allowed at any time after the com- 
pletion of twenty years’ service. 

The effect of these proposals, if sanctioned, will be to materially 
reduce the pensions of all civil engineers who may have to retire 
before the completion of eighteen years’ service; to reduce the 

»ensions of all above the rank of executive engineer who may retire 
fore the completion of twenty-two years’ service, or between 
twenty-five and twenty-seven years’ service, and to place them in 
a worse position than all other officers of the uncovenanted service 
on the same salaries, 


In March, 1880, we published a scheme for the reorganisation of 
the department, drafted by Colonel William Trevor, R.E., and 
passed by a committee of Royal Engineers appointed by the 
Government of India ; and we then pointed out that no civil engi- 
neer had been placed on the committee, or been consulted on the 
matter. This scheme collapsed directly its publication enabled 
those outside the secretariat to criticise it, and even the Govern- 
ment of India felt obliged to repudiate having fathered the pro- 
posals of a committee that was actually ignorant of the increments 
of pay that a first-grade executive engineer was entitled todraw. The 
Royal Engineers, who have drawn up the present scheme, and the 
average of whose ages is probably over fifty-five years, are apparently 
incapable of learning experience from the past, and have remained 
true to their former principle of consulting and considering no one 
but themselves. They have had the advantage of spending the 
first five years of their so-called Indian service at Addiscombe and 
Chatham, and the last ten in the hills, and have further had the 
privilege of counting the whole of their leave in England, without 
any limit whatever, as Indian service. Their entire service may 
therefore be taken to be equivalent, as regards wear and tear of the 
constitution, to that of a civil engineer of about twenty years’ 
standing; and for this they receive pensions double in amount of 
that a civil engineer can possibly obtain, with the further immense 
advantage of being paid in gold instead of in silver. 


We believe that it is the opinion of every competent officer in the 
department, and that it would not be denied by those who advised 
Government in this matter, that it is to the interest of the State 
that any officer of the department who does not reach the rank of 
superintending engineer before the completion of twenty-five years’ 
service should receive a pension that will induce him to retire. In 
fact, we doubt whether it is advisable to offer any increased pension 
or other inducement to any officer of the department to remain who 
has served twenty-five years in the plains of India. 


The radical defect of the proposed new rules is that they hold 
out every possible inducement for men to remain to an advanced 
age, when they are more or less unfit for active duty, and when 
the engineering school in which they were trained has become 
a thing of the past. The almost universal desire to quit 
the department which at present exists amongst civil engi- 
neers is, we have reason to know. due to the deep mistrust of 
the Government of India, and was engendered by certain flagrant 
cases of jobbery, on which we commented at the time they 
occurred, and to the breach of faith to reduce the number of Royal 
Engineers, which was promised in 1879, when over 200 civil engi- 
neers were swept out of the department. If the promise of 1879 
is kept—and we understand that there is some intention of doing so 
by re-opening the warrant ef 1878—and if there is no recurrence of 
systematic jobbery, the past will soon be forgotten, and good men 
will have no wish to leave the service of the State. 

If the scheme now put forward is all that the united wisdom of 
the elderly gentlemen who at present comprise the Government 
of India in the P. W. D., can produce, it would be far better that 
they should leave the subject alone; and that the department 
should wait until, in the ordinary course of nature, —_ are replaced 
by younger men, who are capable of taking a broader and more 
intelligent view of the situation. To give an idea of the effect of 
the proposed new rules, we may mention that under them the 
senior secretary to the Government of Bengal, who in rank is the 
senior civil engineer in the department, will, on retiring at the age 
of fifty-five years, receive a pension of Rs. 1500 a year, or about £10 
a month; whereas if he belonged to any other branch of the 
Uncovenanted Service, and drew only half his pane salary, he 
could obtain a pension of double that amount, We can only ho 
that he and others similarly situated will long live to enjoy the 
liberal pensions that the new rules will provide for them. 
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THE FONTAINE LOCOMOTIVE. 


A Great deal has been heard recently in the United States 
about the Fontaine locomotive. The engraving above illustrates 
it. We need scarcely add that it is a mechanical absurdity, but 
all the more interesting for that reason. It shows what blunders 
even clever engineers can make when they are ignorant of the 
fundamental principles of dynamics. The machinery, instead of 
being below the boiler, is almost entirely above it. There are 
three pairs of driving wheels, but only two rest on the rails. 
The third pair are on top of the boiler, directly in front of the 
cab, These wheels are termed the “main drivers,” and the power 
is communicated to them from the cylinders. The steam chests 


and cylinders are set_at an angle of about 45 deg. on the sides of | wheels from slipping, and thus losing motion, steam pressure is 
the boiler. The trailing wheels are coupled, 4}ft. in diameter. | applied to the main drivers to hold them down upon the wheels 


The forward pair are called the “lower drivers,” and are double. 
The main part of each wheel is 6ft. in diameter. The other part, 
which is a separate wheel, inasmueh as it does not come in con- 
tact with the rails, although in the solid casting, is known as the 
friction wheel. It is 44ft. in diameter, and is supplied with a 
steel tire, the same as the others. The main drivers stand upon 
the friction wheels and transmit the motive power to them. 
The main drivers run in one direction, and turn the friction 


wheels and lower drivers in another. In order to prevent the 


beneath. The force can be increased from the simple weight of 
the wheels to 16 tons at the will of the engineer, who is governed 
by the length of the train the locomotive may be drawing. Tle 
diameter of the truck wheels under the front end of the engine 
is 40in. Otherwise the Fontaine does not differ materially from 
the ordinary locomotive. The whole affair weighs 38tons. The 
cylinders are 17in. by 24in. in dimensions. The pressure of 
steam carried when running is 1301b. A velocity of sixty miles 
per hour has been obtained. 
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In July, 1880, the valley of the river Welland was visited by | 
a storm which caused a flood higher than had been known for | 
200 years. At Stamford the river rose 10ft. higher than its | 
ordinary level, and washed away an iron foot bridge of S0ft. | 
span erected as a memorial to the late Prince Albert, depositing 
the whole of the superstructure in the bed of the river some 
distance below its proper position. The bridge was a very light 
arched structure, and about 5ft. 6in. wide. Although the water 
did not rise above the platform of the bridge, the hay and other 
matter brought down filled up the spandrils of the arch, and it, 
is supposed some large object coming down with the flood 
finished the work which the accumulation of débris had prepared. 

Considerable discussion took place in the Town Council as to 
whether the bridge should be replaced by a foot bridge or a road 
traffic bridge, and a report with drawings was obtained from Mr. 
J. B. Everard, C.E., of Leicester, upon the subject. It was 
finally decided, in consequence of the considerable cost of a road 
bridge and the necessary approaches, to rebuild the foot bridge, 
and this has now been done from the designs and under the 
superintendance of Mr. Everard, and we give some illustrations 
of the work herewith and on the opposite page. These illustra- 
tions are complete in themselves, and require no explanation. 

The bridge and abutments have been entirely rebuilt, it being 
considered advisable to increase the span and to widen the 
structure. In view of the disaster which befel the first bridge, 
it was considered advisable to keep the whole structure well 
above the water ; and as the council objected to raising the level 
of the platform, a simple arch was out of the question ; but as 


a straight girder bridge of the necessary depth would have had 
an unsightly appearance, particularly where the girders joined 


CHANNEL 
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the abutments, a compromise was effected by putting in arched | 


girders at a high level and carrying the platform between, and 
the result justifies the method adopted. The construction of the 
bridge will be readily understood from the illustrations, the 
whole of the weight being taken by the arched ribs, which are 
strongly braced together partly under the platform and partly 
by the central cross-brace which carries the gas lamps. The 
clear span is 90ft., and the width of the platform 8ft. The 
abutments are largely composed of concrete. The platform is 
cement concrete covered with Val de Travers’ asphalte, the con- 
crete enclosing the cross rolled iron joists, but having no plates 
underneath. 

The cost of the structure has been between £700 and £800 ; 
the contractor for the builders’ work, Mr. C. Hinson, of Stam- 
ford ; and for the ironwork, Messrs. Dawson and Nunneley, of 
Hunslet, near Leeds; Mr. T. J. Ward, of Stamford acted as 
clerk of works, 


SHEERS TO LIFT 150 TONS. 


THE engravings on page 24 illustrate the most powerful sheer 
legs ever constructed. These have been recently completed 
and sent out to Cronstadt for the Russian Government by 
Messrs. Day, Summers, and Co., of the Northam Ironworks, 
Southampton. To this class of lifting machinery Messrs. Day, 
Summers, and Co. have for several years devoted special atten- 
tion, and have made a large number of sheer legs for loads up to 


100 tons. Three sets for this load have within the past year been 
made by them for the Spanish Government, one set being erected 


od 


at the Carthagena Dockyard. Another has been erected at 
Ferrol. 

The Carthagena sheers were tested on the 24th of September, 
and what is called an imposing religious ceremony took place on 
the occasion. An altar was erected alongside the machinery, and 
when the weight—composed of anchors and chains—was sus- 
pended the religious ceremony commenced in the presence of all 
the dockyard officials in full uniform, and many hundreds of 
spectators, military band, &c. The thing, of course, went off 
quite well. 

We recently visited Messrs. Day, Summers, and Co.’s works 
when these large sheers for Cronstadt were in course of 
completion, and were strongly impressed with the insufficiency 
of any drawings we could prepare in conveying an adequate size 
of this monster lifting appliance. The front and back legs were 
in parts, which covered the large yard with what seemed like a 
large number of cylindrical boiler shells up to 5ft. in diameter. 
The engines and other parts are of a very powerful description ; 
and the hauling drums of unusually large diameter, so that no 
undue strain shall be thrown on the chain or ropes used. It has 
been decided to use Bullivant’s patent steel wire rope, for the two 
main purchases will be 6in. circumference, and that for the light 
purchase 4in. in circumference. 

To describe the sheers we cannot do better than give the 
following extract from the specification to which they were con- 
structed :— 

Front and Back Legs.—The front legs to be parabolic spindles, 
22hin. diameter at their ends, 56in. at the middle, and 123ft. 
long. The back leg to be a parabolic spindle, 30in. at ends, 60in. 
at middle, and 155ft. long, with wrought iron steps on its top 
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side. To be made of best boiler-plate ; overhang from quay 
wall to be 40ft. The legs to be finished in convenient lengths 
for shipment. 

Blocks.—The sheers to have four upper blocks, two for the 

main purchase and two angle-sheaved ditto for the light lifts. 
The main purchase top-blocks to have three sheaves each, and the 
bottom ones two sheaves. The standing part of main purchase 
chain to be made fast to bottom block, the weight will there- 
fore be taken by ten parts of chain. The light purchase chains 
to have single sheave bottom blocks. The sheaves of blocks to 
be of cast iron. : 
_ Chains.—The chains to be 1 in. diameter special made best 
best short link crane chain and proved to 45 tons, the weight 
being taken on ten parts equal to 450 tons; 250 fathoms for 
main purchase, and 65 fathoms for light ditto. 

Foundation Plates, «c.—The cast iron foundation plates for 
front legs with their strong wrought iron pins, also the cast iron 
shoes and caps for front legs with the wrought iron bolt or pin 
for connecting the two top ends. 

Hoisting Winches.—To be three in number, two for main pur- 
chase and one for ten ton lifts, to ,be worked by main engine, 
smooth barrels, 42in. in diameter and 8ft. 6in. between the 
flanges, and two smaller barrels, one on each end of the spindle 
for light whips. Worm-wheel and wrought iron worm, thrust, 
and plummer blocks, standards, &c. Provision to be made for 
working the two large winches together to ensure them lifting 
simultaneously. 

Bed-plate.—The bed-plate for back leg to be of the best cast 
iron, planed on the sliding surface. To have a wrought iron 
screw 57ft. long and 11}in. diameter, with gun-metal nut and 
wrought iron crosshead, fitted with guide shoes. The top guide 
plates to be of wrought iron hammered bars, planed on guide 
faces. A sheet iron cover, curved to throw off rain. 

Engines.—One pair of horizontal steam engines for working 
the back leg, with two cylinders, each 20in. diameter and 18in. 
stroke, fitted with link motion and pinion for working into spur 
wheel keyed on long screw. Two pairs of horizontal steam 
engines for working hoisting winches, each with two cylinders, 
18in. diameter and 1éin. stroke. 

Boilers.—The boilers to be three in number, 6ft. 7in. diameter 
and 12ft. long, fitted with brass tubes, and constructed to work 
at 60 lb. pressure and tested to 120 1b. per square inch, To be 
fitted with three gauge cocks, glass water gauge, steam gauge, 
two safety valves, steam stop valve, blow-out cock, and non- 
return feed valve. The back tube plates, tops, and sides of 
furnaces and flame-box to be of Lowmoor iron or equal quality. 
the other parts of the boilers to be made of best Staffordshire 
boiler plates ; boilers to be complete with funnels and up-takes. 

Donkey Engines.—Three small donkey engines for feeding 
boilers ; cylinders, 7in. by 7in. 

Boiler Seats.—Four cast iron seats for each boiler. 

Holding Down Bolts.—The necessary holding-down bolts with 
nuts, washers, and cotters. 

Since this specification was written and our illustration pre- 
pared, it has been decided, as above stated, to employ wire rope 
in place of the chains, of the dimensions given in the specifica- 
tion and on the drawings. 

Is will be seen that the powerful screw by which the back leg 
is worked is supported at three intermediate points between the 
two ends by weighted spring supports, which are pushed away 
by the great nut as it passes by, and then return automatically 
to the position shown in the sectional side elevation, and the 
enlarged section of the trough or bed-plate which forms the slide 
and guide for the nut and lower end of the back leg. The flange 
plates on either side of the top of the bed are of wrought, so as to 
prevent all possibility of fracture under the upward pull of 
the back leg, when the sheers overhang as shown. The whole 
structure is of enormous strength, and the workmanship will 
maintain the reputation which these sheers have acquired for the 
makers, who have now made upwards of fifty sets of different 
sizes. 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 
YEsTERDAY (Wednesday) was ironmasters’ quarterly meeting in 
Wolverhampton. There was a good attendance, and a very firm 
market, but business was checked by the uncertainty which pre- 
vailed as to the course which the “list” iron houses would pursue 
to-day in Birmingham. It was understood that at least two firms 
would then declare a rise of 10s. per ton in their different descrip- 
tions of finished iron. Nevertheless, Earl Dudley’s iron was 
to be had at £8 2s. 6d. for Round Oak common bars; the 
bars of Messrs. Barrows and Sons—B.B.H. brand—were quoted 
£7 10s., and the “‘ Mitre” bars of Messrs. Philip Williams and 
Sons were still procurable at £7. In marked bars no great 
amount of business was done, but there was a fair inquiry for 
common bars and for galvanising and braziery sheets. The 
demand related wholly to consumption. There was no feature 
of speculation about any of the business offered. 

Purchases of common bars were made on makers’ terms, and £7 
per ton was given, although the buyers are still receiving deliveries 
on account of purchases made at £6 10s. Lots double the aggre- 
gate of former purchases were bought at the 10s. rise. 

Common braziery sheets were secured at £8 5s. per ton, and 
£8 2s, 6d. for singles, but nothing under £8 10s. walk be accepted 
for galvanising singles, and the majority of makers demanded 
£8 15s. Doubles were to be bought at £10 and trebles at £11 10s.; 
in truth, there were men who asked £12. At the same time there 
were those who were now and then prepared to accept from good 
customers £9 15s. for doubles and £11 5s. for trebles. Galvanising 
sheets were mostly from 10s. to 15s. up upon the quarter. 

Stamping sheets sold steadily. There was an inquiry for this 
iron on Australian account. Makers secured their full rates on the 
basis of £13 as the quoted price forthe ‘Severn ” brand of Messrs, 
E. P. and W. Baldwin. 

Hoops could not be obtained at less than £7 10s. at the works. 
Shropshire fencing rods were £7 10s. to £8 as a minimum, which is 
a rise of 20s. upon the quarter. Boiler-plates were difficult to buy 
at £9 to £9 10s.; £9 10s. and £10 being asked by the makers of 
reputed brands. These higher quotations were made to cover the 
rise in pig iron. 

The Lillieshall and Madeley Wood Company confirmed at 
Wolverhampton their recent advance of 5s. per ton, making hot 
blast £3 10s., and cold blast £4 10s. High class Staffordshire iron 
was not quoted below those figures. Indeed, a few firms quoted 
£3 12s. 6d. for all-mine iron, and Spring Vale iron was priced at 
£3 10s., £3, and £2 10s, réspectively. Thorncliffe forge pigs were 
quoted up 2s. 6d. a ton, making the present price 62s. 6d. 

The Birmingham quarterly meeting to-day was very numerously 
attended. The only declared alteration in marked bars was a rise 
of 10s. per ton in the iron of John Bradley and Co. No such 
declaration was made by the New British Iron Company, notwith- 
standing the statement in Wolverhampton yesterday that they 
had advanced. The galvanisers met and resolved that the lowest 
price for sheets in bundles in London must be £15 10s. 

Both in Birmingham and Wolverhampton the variation in prices 
tended to keep down tr cti onmasters who had not 
made up their minds what course to pursue hesitated to name 
their price, or asked rates which consumers would not accept, 


When prices were quoted which were little or no advance upon 
those of a fortnight ago, orders were not ditticult to secure in most 
finished departments. A few firms were pressed to give customers 
the benefit of their having bought at moderate rates a good store 
of pig iron; but others, who believe in an early declaration of 
advanced rates by the marked bar houses—who have not yet put 
ap their rates upon the quarter—declined to “give away” the 
extra value of their pigs, and having enough to keep them going 
throughout two months longer, determined to remain till that 
period before they seek orders. 

Preparations for augmenting the make of finished iron continue. 
The Albion-street Iron Company, of West Bromwich, have re- 
a the Bateman’s Hill Ironworks, Bilston ; the Whittington 
Works at Kinver, near Stourbridge, are to be recommenced ; and 
a number of small works are being got ready for recommencing 
operations. 

Messrs. Ward and Sons are preparing to put in a furnace to make 
their well-known brand of all-mine iron ; and similar preparations 
are being made by Messrs. Philip Williams and Sons. 

The Lillieshall Company is proceeding with its works for 
making steel with their own iron direct from the blast furnace, 
partly upon the Thomas-Gilchrist system, and subsequently with 
machinery designed by Mr. Lloyd, the manager and engineer of the 
company. ‘The process, it is believed, will prove more economical 
and simpler than the methods hitherto in vogue. Elementary 
trials have proved highly gratifying, resulting in the rolling of 
sheets of 24 w.g. which have taken a very deep stamp ; and plates 
of over jin. in thickness have lapped over in every direction 
without the slightest trace of flaw. 

Yesterday there were some successful experiments at the Round 
Oak Works of the Earl of Dudley with the Dupuy direct process, in 
the presence of foreigners, engineers, and others. 

The operative ironworkers of this district are moving for an 
alteration in the basis of the present wages scale, which is worked 
by the Wages Board constituted of a committee of masters and 
men respectively. At a large representative meeting at West 
Bromwich on Monday, where the secretary of the men’s committee 
delivered a lengthy address in favour of the existing method of 
determining wages, it was resolved—‘‘ That the operatives’ secre- 
tary give the requisite notice for the reconstruction of the 
wages basis, with the view of getting a fresh sliding scale which 
would include all classes of iron in regulating the wages ; and that 
an advance of 1s. in the £ be claimed in addition to the equal 
shillings to equal pounds.” A second meeting is to be held at 
Wednesbury, on Monday next, when further force will be given to 
this resolution by the men in that portion of South Staffordshire. 

Representative masters’ and miners’ agents have come to an 
agreement upon the new sliding scale for the regulation of miners’ 
wages in the old South Staffordshire district. Hitherto wages 
have been paid under what is termed the ‘‘ Birmingham Agree- 
ment.” The scale in that agreement is now modified to the follow- 
ing :—‘* When thick coal is 9s. per ton wages shall be 3s. for thick 
and 2s, 6d. forthin per day; and when thick coal is 10s. per ton 
wages shall be 3s. 4d. for thick and 2s. 8d. for thin per day.” 
This arrangement yields an increase of 4d. thick and 2d. thin for 
every 1s. above 9s. Should the selling price fall below 9s. the 
reduction in wages for every 1s. fall is to be 3d. for thick, and 14d. 
for thin. This new scale should have come generally into force on 
the 1st inst., and wages were paid according to it only at the 
leading collieries. Some of the colliers, however, have decided 
against it, and it looks as though there must be a meeting of 
representative masters, mining engineers, and miners’ agents 
before a scale can be fixed upon which will prove generally 
acceptable. 

At what they estimate will be about one quarter of the original 
cost, the directors of the Sandwell Park Colliery Company, 
Limited, are about to double their output, which is already an 
average of 1000 tons per day. This they hope to accomplish by 
sinking a second shaft, the first sod of which was cut on ‘Tuesday 
by Mr. James Bessell, the chairman of the company. The new 
shaft will be situated south-east of the present winding shaft, 
between that and the Great Western Railway. It will be 440 
yards deep, and its diameter being 15ft. it will allow of two cages 
being run simultaneously. To work the shaft duplicate winding 
plant will be put down, with a pair of 36in. horizontal engines, 
supplied with steam from eight boilers, The total cost of these 
extensions is estimated at £31,250. 

The Hamstead Colliery Company, whose property adjoins that 
of the Sandwell Company, is pushing on with its second shaft. 
Working out from the one shaft already down, it is preparing 
to bring up its full complement directly that the two shafts are 
of equal depth, for the engines and winding machinery are in situ, 
and will be ready to start when the sinkers have done their work. 

The usual quarterly statement of the exports to the United 
States from the Birmingham Consular district show the total 
value for the quarter ended December 31st to be 1,275,197 dols., 
an increase on the previous year of 240,819 dols. The value of 
the exports from Birmingham alone was 970,000 dols. From the 
Wolverhampton centre goods were sent to the value of 62,000, 
and of this sum 53,000 dols. represented hardware and iron. 

At the death of Sir Josiah Mason the nickel refinery which he 
had been carrying on passed into the possession of his nephew, 
Mr. Martyn J. Smith, and Mr. F. R. Martino continued the sole 
agent. ‘The Nickel Company, Limited, of Paris, which possesses 
extensive nickel mines in New Caledonia, and which has a paid-up 
capital of a quarter of a million sterling, have purchased from 
Mr. Martyn J. Smith the nickel refinery formerly carried on by 
his uncle ; but Mr. Smith is to remain director and chief manager 
of the works, and Mr. Martino is still to be sole agent. Ina 
circular announcing the amalgamation, the company intimate that 
they hope now to be able to keep nickel at a steady and reasonable 
price, and thereby ‘‘ promote it to that place in metallurgy which, 
through its great utility, it so justly deserves.” 

The wrought iron hinge makers of Tipton and district have 
given notice for a 10 per cent. advance in wages. The notice 
expires on the 21st inst. 

On Monday the customers of Mr. George Hughes, ships’ tackle 
maker, of Wolverhampton, received a circular setting forth that 
“*net goods and hooks and hinges of all kinds are advanced one 
shilling per cwt. from this date.” It is added, ‘* Discounts remain 
the same, viz., 55 per cent. ships’ tackle, 30 per cent. odd work, 
and 25 per cent. bicycle work.” 

A somewhat better state of things is noticeable among the 
wrought nail makers of South Staffordshire and East Worcester- 
shire. A representative meeting of the Wrought Nail Makers’ 
Association, consisting of operatives from these districts, was held 
on Blackheath on Monday, and satisfactory reports were received 
from the various branches. The horsenail makers also have 
formed themselves into a protection association, or trades’ union, 
for South Staffordshire and East Worcestershire ; and at a meeting 
on Tuesday night at Cradley Heath it was determined to forward 
a memorial to the employers asking them to increase the wages 
from 3s. to 3s. 3d. per thousand. 

Sir F. Bramwell estimates that the sum needed for the requisite 
additions to the Smethwick Gasworks and the attendant supply 
apparatus will be £75,382. At ameeting of the board on Monday, 
Sir Frederick’s estimate was passed over to the gas committee. 

The Birmingham, Tame, and Rea District Drainage Board are 
sparing no expense to bring the area over which they have control 
into good order. The estimate just issued sets down the probable 
expenditure of the board during the coming year as £28,754, a sum 
in excess of last year’s estimate by some £8700, 

As Change closed in Birmingham this afternoon it transpired 
that the quarterly meeting of the tin-plate trade had been held. 
Nearly forty works were represented. The price of coke plates 
was fixed at 19s. per box delivered in Liverpool, and charcoal 
plates 23s., as compared with 16s. and 19s. respectively at the last 

uarterly meeting. This advance has been rendered necessary by 
the increased cost of pig iron and tin, the latter being fully £12 a 
ton dearer than three months ago, and pig metal from 10s, to 15s, 


NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 

Manchester.—The general trade prospects of this district continue 
very encouraging. Even during New Year week, when usually as 
little is done as possible, large consignments of goods were bein 
sent over the rails to Liverpool for shipment, and in nearly al 
branches of industry there are indications of reviving activity which 
atford a most hopeful outlook for the ensuing year. In the iron 
trade business has naturally been restricted during the week, 
pending the result of the quarterly meetings ; but any absence of 
business is due more to the indisposition on the part of makers to 
book further, to any large extent, at present rates, than to any 
want of inquiry from buyers. 

Lancashire makers ot pig iron are open to book orders up to the 
end of March at 51s. per ton, less Bh per cent., for forge and 
foundry qualities delivered equal to Manchester, but they still 
decline to go beyond the present quarter, although considerable 
orders of late, which have gone elsewhere, would have been 
placed in their hands if local makers had been willing to concede 
more extended deliveries, 

In district brands, such as Lincolnshire and Derbyshire, some of 
the makers, I understand, have been selling largely over the next 
six months, and having now very little iron to offer have put up 
their prices to a figure which is only -being obtained in odd cases, 
where outside buyers who have been holding back are absolutely 
compelled to cover, For delivery into the Manchester district the 
quoted prices for Lincolnshire and Derbyshire brands range from 
52s. and 53s. up to 56s. and 57s. per ton, less 24 per cent. For 
Middlesbrough iron delivered equal to Manchester the prices 
quoted during the week have ranged from 42s. 4d. up to 43s, 4d. 
per ton net cash, f 

Finished iron makers report a continued good inquiry, and this 
is not only on account pg whl required for shipment, but home 
consumers are increasing their orders. Wigan district bar iron is 
still being offered for delivery equal to Manchester at about £7 per 
ton, but this is in part measure owing to the recent re-starting of 
works. The Warrington and Bolton makers, however, are holding 
out for higher figures, and their minimum quotations this week 
= £7 2s, 6d. to £7 5s. per ton, at which figures business is being 

one, 

‘he general improvement in the cotton trade, which is bringin 
about an increased demand for new peaineey, and the projectec 
new mills in the district, are making the Lancashire machinists, who 
for a considerable time past have been + mainly — on 
foreign orders, busier on local work ; but I do not, as yet, hear of 
much actual spring in prices. 

In connection with the projected new mills tolerably large orders 
for fire-proof work have recently been placed out in this district. 

A very simple but effective apparatus for indicating and recording 
the speed of colliery ventilating fans was exhibited and described 
by Mr. H. Hall, Inspector of Mines, at a meeting of the Man- 
chester Geological Society, held in Wigan on Friday. Where, 
through carelessness or neglect, even a temporary slackening off in 
the ventilation might result in fearful disaster, it is scarcely needful 
to point out the importance of some automatic arrangement, safe 
from being tampered with, for indicating at all hours of the day 
the speed at which the fan is being driven, and the indicator or 
“ tell-tale,” which is the invention of Mr. Hall, has been designed 
with this end inview. The apparatus can be fitted up in a few 
hours by any colliery mechanic, and one of these appliances has 
recently been attached to the large Guibal fan at the Bickershaw 
Colliery—of which I gave a description a short time back—where 
I understand it has given perfect satisfaction. The apparatus 
consists of a specially designed water-gauge glass, which is fixed in 
the manager’s office, and leading from this to the fan engine-house 
—which at Bickershaw is a distance of 200 yards—-is a range of 
fin. iron pipes, the open end of which is placed within the fan 
drift. A short branch of similar piping is then joined to these, and 
the open end placed in the fan engine house, and fixed so as to 
within reach of some moving part of the engine that drives the 
fan, the pipe end at the Bickershaw Colliery being fixed within 
reach of the motion of the valve spindle. A small lever is next 
attached to this pipe end, with a movement up-and-down, so as to 
open and close the outlet of the pipe, and the motion of the 
spindle plays against this, so that at each stroke of the fan engine 
the pipe end is opened for an instant, and a variation in the 
pressure of the atmospheric air in the long branch of pipe 
takes place, causing the fluid in the gauge glass, placed in the 
manager's office or room, to fall to zero, but immediately the 
pipe end is again closed by the falling lever, the water-gauge 
glass shows the drag, or water-gauge, of the mine, and the result 
is a perfectly correct and constant indication of the drag of the 
mine, and also of the number of revolutions the fan is making. 
This indication taking place in the manager's office, it can be there 
registeed in a book as often as may be convenient, and is entirely 
out of the reach of any interference on the part of the person 
responsible for the speed of the fan. The fluid in the gauge glass 
falling to zero at each stroke, it is only necessary to count these 
movements in the glass to determine the speed of the ventilating 
fan, and the height of one leg of the fluid over the other between the 
strokes is the measure or water-gauge of the mine. Where the fanto 
beindicated travels ata great speed, each fifth stroke only is dealt with, 
so as to allow sufficient time to read off the drag of the mine between 
the indications of the speed, and this is effected by the introduc- 
tion of two small wheels working at five to one, and deriving their 
motion from the drag crank of the engine. The cost of attaching 
this simple apparatus does not exceed three or four pounds, unless 
the distance Gawen the fan and the manager’s office be very 
great, but so far as regards the efficiency of the appliance, distance 
is immaterial, as it has been tested up to 800 yards. For those 
who are anxious that the indications should be permanently regis- 
tered, an eight day clock can be added, which is fitted with a 
revolving brass cylinder carrying a diagram paper upon which a 
spiral line is drawn by a pencil, showing the number of revolutions 
of the fan and the water gauge during any and every hour of the 
day or night. 

Safety lamps, in consequence of the recent explosion at Abram, 
were also prominently before the same and Mr. Hall exhi- 
bited specimens of the new tin-can—Davy—safety lamp, which has 
recently been largely introduced into the North of England 
collieries. This lamp consists of an ordinary Davy placed within 
a tin cylinder or lantern, perforated at the bottom for the 
admission of air and open at the top, the light being passed 
through a glass window in the cylinder. Mr. Hall considered this 
to be the safest lamp that could be obtained, as the outer cylinder 
not only made it a double-locked lamp, but protected it against the 
action of any air current travelling at a high velocity, and from 
risk of accident in the mine. He hoped that if the Lancashire 
mineowners approved of the lamp they would not be slow in 
adopting it. Mr. Wm. Smethurst, who is well known for his 
experiments with safety lamps, admitted that this new form 
of Davy was a great improvement, andif the perforated holes 
were not put too high up, as they sometimes were in the tin 
cylinder, it was a safe lamp. There was, however, a tendency 
for dust to lodge within the cylinder and thus obstruct the light. 
He was in favour of a properly constructed Muesler, with a double 
disc for the chimney to rest upon and a narrow top to the 
chimney, and then they had a perfectly safe lamp. He thought, how- 
ever, that Governinent should insist on certain lamps now used in 
mines being abandoned and then they would have a better — 
Mr. W. Pickard, formerly miners’ agent in this district, objected, 
from a working inan’s point of view, to the new tin can lamp. The 
Davy was dark enough already without adding further complica- 
tions, which, though they might lessen danger in one direction, 


would probabl vate it in another. He hoped the Lancashire 
mine not take into consideration adoption of this 
form of lamp. 


The proposed scheme for bridging over the Irwell opposite the 
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new station, which is being built on the Salford side of the river 
by the London and North-Western ailway Company has been 
practically abandoned, and the company are now proceeding with 
their original plans sanctioned by Parliament, the only improve- 
ment which is being carried out being the setting hack of the river 
for a distance of 20ft. at this point. 

The coal trade continues extremely dull so far as house fire 
classes of fuel are concerned. There is, however, a good demand 
for iron making and other trade purposes, but supplies of common 
coal are still very plentiful. The only description of fuel at all 
scarce in the market is the better quality of ix. Prices for round 
coal are weak, common sorts being in cases as low as 5s. per ton at 
the pit, but in quoted rates there is no material change. 

Barrow.—When the present outlook of the hematite pig iron 
market is thoroughly examined, I think it must be admitted by all 
that the prospects of good trade for 1882, which have been 
shadowed forth, and which I have often noted, are of a most satis- 
factory character. At this time last year the position was not 
quite so promising as it is at present, for to-day we find that the 
demand rom all quarters shows not only an increase, but every 
likelihood of this increased demand for some time to come, 

America has increased her demand very considerably, and the 
inquiry promises to be even yet larger. The continental inquiries 
likewise show an increase, and the deliveries to Russia, France, 
and Germany will be very heavy. The colonies also have increased 
their groans | Altogether the position of the market is good, and 
a very good and steady business will be done for a considerable 

riod. Prices are: No. 1 Bessemer, 64s.; No. 2, 62s, 6d.; No. 3 
orge, 61s. These prices, however, do not give a correct indica- 
tion of prices, as many of the makers are getting higher figures 
than these. I know that in one or two cases makers have secured 
67s. 6d. per ton for best samples. The deliveries at present are 
large, and when the season is more advanced deliveries will be 
very heavy. Steel works are in receipt of good work, and the 
mills are busy. Iron-shipbuilders are likely to find a of 
employment . Other industries employed. Iron 
ore in good demand. Coal and coke firm. 


THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

Ar the beginning of the year I expressed the opinion that there 
would be a steady increase of trade all during the season, and that 
the gloomy anticipations expressed as to the business with the 
United States would not be justified by actual experience. Dr. 
Webster, the United States Consul at Sheffield, has just completed 
his return of exports from this district for the month ending 
December last. This return bears out the anticipation formed at 
the commencement of the year. The export of Sheffield goods to 
the United States shows a total of £1,462,057, as compared with 
£1,075,242 for 1881. On the month of December there is a 
large increase as compared with the corresponding month of 1880 
—the values being £128,371 and £77,337 respectively. The 
quarter shows a total of £304,977, as compared with £241,406. It 
is scarcely satisfactory to observe, however, that the increase is 
mainly in steel rails and similar heavy goods, there being only a 
slight improvement in cutlery, and a distinct falling-off in steel. 
On the other hand, it is noteworthy that the return for 1881 is the 
largest since 1873, and has been exceeded by only two years—1873 
and 1872. The totals from 1872 are as follows: 1872, £1,734,628 ; 
1873, £1,659,773; 1874, £1,263,048; 1875, £691,232; 1876, 
£475,696 ; 1877, £479,594; 1878, £429,016; 1879, £691,728 ; 
1880, £1,075,242 ; and now in 1881, £1,462,057. The highest point 
in our trade with the United States was touched in 1872, and the 
lowest in 1878, 

The value of steel—not including steel rails—sent to the United 
States during the year was £391,137, and of cutlery £314,191. 

A curious stage has been reached in the colliers’ wages dispute. 
As arranged, a deputation of the coalowners sat at the Royal 
Victoria Hotel last Tuesday, for the purpose of receiving repre- 
sentatives of the Miners’ Association, to talk over the wages ques- 
tion. Messrs. Pickard and Frith presented themselves on behalf 
of the Yorkshire Miners’ Association, Mr. Wm. Chappell appeared 
for the Sheffield and Rotherham District Association, and Mr, 
Philip Casey for the South Yorkshire Association. Messrs. Pickard 
and Frith demanded that their representatives should have a 
separate interview. The coalowners were proceeding to consider 
this request, when these two delegates abruptly left the room, and 
the business was proceeded with in their absence. The coalowners 
declined to consider any advance in wages on the ground that there 
had been no increase in the value of coal to warrant any 
rise in their rates of remuneration; but with a view to settle 
the question they renewed the terms of an offer made in 
1881, to the effect that their books should be placed in the 
hands of accountants with a view to ascertaining the net selling 
price of coal; that if an advance was shown wages should be 
increased 24 per cent. for every complete 4d. per ton advance 
until the fifth advance, when the increase should be 5 per cent., 
so that for every 1s. 8d. advance the miners should have 15 per 
cent. more wages. The coalowners also offered the men the 
principle of the sliding scale. Messrs. Chappell and Casey 

pted the proposals subject to the approval of their con- 
stituents. Mr. Pickard and Mr. Frith subsequently reappeared 
and requested a separate interview. They were informed that the 
business was over, and rebuked by the chairman of the oval- 
owners for their discourtesy in abruptly leaving the room. They 
were also informed that if they desired a separate interview the 
must make application for it again and it would be considered. 
The settlement can scarcely be called a definite one, as Messrs. 
Pickard and Frith represent the great majority of the miners in 
South Yorkshire. 

In the cutlery trade there has been an increase of orders this 
week, and colonial requirements are rapidly extending. Consider- 
able supplies of horns have arrived at Liverpool and London, but 
holders stand out stiffly for recent advances in prices. There is a 
noticeable improvement in the Australian trade, both in respect of 
steel for tool purposes, and heavy cutlery and spring goods, with 
every indication of further good orders during the spring. Several 
excellent orders for light files have been placed for the East Indies, 
a market which is again becoming active, the demand for thie prin- 
cipal centre, Deinerara, being especially gratifying. 

No. 1 Bessemer billets have advanced to £9 17s. 6d.; ordi 
billets £6 14s. 6d.; and even higher rates are beginning to be asked. 
Bessemer prices are bound to go higher. 

Shares in steel and iron-concerns have been very firm sosing te 
week—particularly Brown’s and Jessops, the latter having been 
freely done at par, and now quoted ata premium. A good dividend 
is expected. Local holders of Ebbw Vale shares were gratified this 
week by a circular from the trustees for the mortgagees and 
debenture-holders, stating that after paying off debentures during 
the year amounting to £56,200, a surplus balance remained in the 
bankers’ hands of no less than £58,673. 

The Union Grinding Wheel Company is to 95, tang shareholders 
20s, per share for the half-year ending December last. 


THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

Tvrspay last was quarterly meeting day at Middlesbrough, and 
the Exchange had an unusually animated appearance. Consumers 
seemed much more anxious to buy than has been the case for some 
weeks, and indeed a very considerable amount of business was 
transacted, and that at somewhat enhanced ages The general 
figure for No, 3 iron for prompt delivery was 43s, 9d. per ton, but 
in some cases 44s, was given. Makers’ were much firmer in their 

rices than merchants, and asked from 44s. 3d. to 44s. 6d. For 
orward delivery the prices were from 44s, to 45s, The improved 
tone of the market is partly in sympathy with Glasgow and partly 


because there have been rumours of inquiries from America. The 
unusually mild weather for the time of the year has also facilitated 
every kind of outdoor work, and this in turn has helped the 
demand for all materials including iron. Connal’s warrants are 
somewhat higher in price, the figure paid on Tuesday being 44s. 6d. 
for f.o.b. brands, The quantity of iron in store had diminished 
by 103 tons, leaving 176,137 tons still in stock. 

The finished iron trade continues in a healthy condition, the 
amount of contracts on the books of the makers being very con- 
siderable, and probably enough to last quite to midsummer. Plates 
are now paso at £7 5s.,and bars and angles at £6 15s. f.o.t. 
Middlesbrough less 25 per cent. Puddled bars are not to be had 
under from £4 5s. to £4 10s. net. Old rails from £4 to £4 5s. 

The puddlers at all the manufactured ironworks at Stockton 
have given in their notices, not only to the effect that they will no 
longer fettle their furnaces on Sundays, but also that they intend 
to cease working on Mondays. This is evidently not a question of 
having une day’s rest to themselves per week—a demand with 
which they might properly claim the sympathy of the public—but 
it really means two days idleness out of seven. At the meeting 
where this matter was discussed, several of the speakers advocated 
giving in their notices avowedly in order that the production of 
puddled bars might be restricted. It was said that, if this were 
done, the employers would be forced to put up the price of finished 
iron, and that this would dispose them to grant the higher wages 
which the puddlers intend to have by-and-by. Other speakers 
pointed out that with these higher wages they could well afford to 
‘ play,” as they call it, two days per week. What the result of 
this movement will be no one as yet can foresee. It first effect 
will evidently be to run up the values of puddled bars and manu- 
factured iron generally ; te all kinds of scrap iron, including old 
rails. Its ultimate effect will very likely be to give an impetus to 
the manufacture of steel, and its introduction for shipbuilding 
purposes, to the detriment or supercession of the iron industry. 
There is, however, still a possibility that the Stockton puddlers— 
who have acted so far without the authority of their union—will 
not be successful in enforcing their desire to lay off the forges on 
Mondays. 

The strike of rollers’ helpers against the rollers at Newport 
Rolling Mills has now terminated. The men were brought up 
before the Middlesbrough stipendiary for leaving work without 
notice; but the summonses were dismissed on Monday, on the 
ground that the previous week’s holiday had terminated their 
engagement, and they were not bound to recommence work unless 
they chose. This unexpected decision will render it necessary to 
alter the rules of the works. It would clearly be impossible to 
conduct manufacturing operations unless an employer had power 
to enforce the attendance of his men at a given date after brief 
cessations of work desired by them as holidays. 

The coroner’s inquest upon the death of five men, owing to the 
explosion of a locomotive boiler at South Stockton, has now termi- 
nated. The jury found that the deaths were caused by the explo- 
sion of a certain locomotive, and that the accident was due to the 
over-heating of the fire-box top plate caused through shortness of 
water ; and they suggested that a more reliable fusible plug should 
be sought for than the one used, and that duplicate water gauges 
should be adopted on locomotives. This verdict was in accordance 
with the evidence of Mr. Lavington E. Fletcher, of Manchester, 
who examined the boiler and reported upon it. Mr. Fletcher 
spoke very strongly as to the unreliability of fusible plugs as a 
safeguard against accident, 


NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

ToWARDs the close of last week the Glasgow iron market becam® 
very strong, in consequence chiefly of the favourable reports that 
have reached this country with reference to the demand for Scotch 
pig iron in the United States. Stocks there are all but exhausted, 
and the shipments have of late been somewhat restricted, and on 
this account any fresh increase in the demand was likely to make 
itself distinctly felt. It does not as yet appear that any consider- 
able accession of orders has been received from the States by 
merchants on this side ; but yet the reports above alluded to have 
been sufficient to excite the warrant market and send up prices, 
Should the demand for the United States really grow in volume, it 
is to be feared that the amount of business will be restricted by 
high freights. Within the past ten days the freights of pig iron 
have advanced from 12s, 6d. to 17s. 6d., and this week the steam- 
boat owners have been asking 20s. per ton, The trade is practi- 
cally in the hands of the great ocean companies, as the inward 
cargoes from America are just now so scarce that there is no induce- 
ment for other vessels to undertake the shipment of iron. There 
is a moderately good inquiry from the Continent for Scotch pig 
iron, but the home consumers appear to be purchasing less than of 
late, many of them having large contracts fixed for future delivery. 

The quantity of iron sent into the public stores since the holidays 
is necessarily small, the aggregate stock in the bands of Messrs. 
Connal and Co. now amounting to about 629,000 tons. The past 
week’s shipments have been disappointingly small, even allowing 
for the stormy weather, only 3639 tons having been despatched as 
against 9358 in the preceding week, and 6182 in the corresponding 
week of last year. 

Business was done in the warrant market on Friday forenoon at 
52s. 14d. to 52s. 74d. cash, and up to 52s. 10d. one month. In the 
afternoon the quotations were 52s. 74d. to 52s. 64d. cash and 
52s. 9d. to 52s. 1ld. one month. The market opened strongly on 
Monday at 53s. 1jd. to 52s, 11d. and 53s. 4d. to 53s. Oe. and 
53s, 3h one month, the afternoon prices being 53s. 1d. to 
52s. 74d. cash and 53s, 34d. to 52s. 10d. one month. The market 
was easier on Tuesday, with business at 52s. 8d. to 52s. 44d. cash 
and 58s. to 52s. 8d. one month in the forenoon, and 52s. 5d. to 
52s. 44d. cash in the afternoon. The tone of the market on 
Wednesday was easier, with business between 52s, 5d. and 51s. 11d. 
cash and 52s, 44d. to 52s, 3d. onemonth, To-day—Thursday—the 
market was quiet, with a moderate business at 52s, 2d. and 52s. 1d. 
cash and 52s, 54d. to 52s, 44d. one month, 

The improvement in the demand for makers’ iron has been 
followed by a general advance in prices, which are now as follows: 
—Gartsherrie, f.o.b, at Glasgow per ton, No. 1, 62s. 6d., No. 3, 55s.; 
Coltness, 63s. 6d. and 55s.; Langloan, 63s. 6d. and 55s. 6d.; Sum- 
merlee, 62s, and 54s, 6d.; Calder, 62s, and 54s. 6d.; Carnbroe, 
55s. 6d. and 53s. 6d.; Clyde, 58s. and 51s. 6d.; Monkland, Quarter, 
and Govan, each 53s, and 51s, 6d.; Shotts at Leith, 62s. 6d. and 
55s.; Carron, at Grangemouth, 53s. 6d. (specially selected, 56s.) 
and 52s. 6d.; Kinneil, at Bo’ness, 52s, 6d. and 51s.; Glengarnock, 
at Androssan, 55s. 6d. and 53s, 6d.; Eglinton, 53s. and 51s. 6d.; 
Dalmellington, 53s. and 52s. 

The malleable works are very busy, and prices are firmly quoted. 
The shipments of coal have been small as usual in the opening 
week of the year; but they compare favourably with those of the 
same week in 1881. Business at Glasgow Harbour has been much 
inconvenienced by the subsidence of a part of the mineral quay, 
owing principally, it is supposed, to dredging operations. As 
much of the coal traffic as possible has been transferred to the 
Queen’s Dock ; but the access to it is unsuitable to the Caledonian 
Railway, a considerable portion of the coal traffic of which will, it 
is expected, be sent to Port Glasgow until the necessary repairs 
shall have been made at the Glasgow Harbour terminus. The 
inland demand for coals is fair, and the supply abundant. The 
latest f.o.b. quotations are—main, 6s, to 6s, 6d, and 6s, 8d.; ell, 
6s. 10d. to 9s.; splint, 6s, 9d. to 7s, 3d. 

During the past year 1660 vessels arrived in the Clyde, with a 
total tonnage of 1,155,076, as against 1559 vessels and 1,117,488 
tons in 1880. The sailings numbered 1769 with an aggregate 
tonnage of 1,503,331, as compared with 1569 vessels and 1,311,423 
tons in the preceding year. 

The Dalmerry Oil Company, Limited, at a meeting held in 


Edinburgh, has agreed upon a dividend for the past year at the 
rate of 15 per cent. on the called up capital. 

There have been 1,555,2601b. of gunpowder exported from the 
Clyde in the past year—an increase of 121,260 lb., as against the 
quantity shipped in 1880. 


WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

THE quantity of coal sent down by Taff Vale during the past 
year was sufficient for the entire consumption in London. Such is 
the estimate given me, and I believe that it can be fully borne out. 
Five million tons is the gross quantity, representing an enormous 
amount of capital and labour centred in a few Welsh valleys. At 
one of the collieries which has been previously referred to, that of 
Clydach Vale, 1300 tons output per day is now below the average. 
The ordinary quantity is now nearer 1500 tons, or 12 tons every 
four minutes of the working day. There is no falling off in the 
coal trade. Both house and steam coal are in good request, and 
prices in all quarters are firm. 

General interest is centred on the rapid progress making by 
Swansea. Twelve months ago the weekly foreign export coal trade 
of that port rarely exceeded 12,000 tons per week. Last week it 
was 25,639 tons. Wehear that the anthracite question is being 
discussed practically in high circles in London, and a steady 
impetus is given to the trade thereby. Altogether, there is a 
considerable increase in vigorous enterprise at this port. 

Newport also is trying to get up to its enterprising neighbour, 
and the new railway connecting it, vid Caerphilly, with the 
Rhondda Valley promises to give it a good deal of importance. 
Many schemes are on foot—one is to dock the river, almost a 
necessity now, seeing that the shipping is so hampered. Then it 
is suggested that the new docks shall be called Newport and East 
Cardiff Docks. Newport suffers in some respect on account of its 
name. There are many Newports in the kingdom, but only one 
Cardiff, and as ‘‘ East Cardiff” there might be an additional trade 
done. However, at present Newport is flourishing, and in five 
years hence, when the Severn Tunnel is completed, cannot but be 
prosperous. 

I have always held forth the opinion that Newport, Mon., 
with its railways and large area of virgin coalfield, is to take a 
much higher position than at present. The total coal exports from 
Newport last week were 27,778. : 

From Cardiff the total was 99,448 tons cnly, showing a rather 
important decrease. Yet this is in some measure accounted for by 
the failure of vessels to turn up on account of the stormy season. 
The gale also on one or two days this week was such as effectually 
to keep vesselsin the harbour. Prices of first-class coals remain 
firm, and all through it may be taken as authentic that there is no 
lowering in price, though in some few exceptional cases of secondary 
kinds, some sales have been effected at a slight reduction. I have 
referred to the satisfactory coal totals of 1881 as regards South 
Wales. I have now to hand the totals of the Forest of Dean, 
which are hopeful. The total increase of coal shipments from 
Lydney for 1881 over the previous year was 30,421 tons. This may 
be put to the credit of the Severn Bridge. 

An important subject has been broached at the Merthyr Board 
of Guardians—the rating of royalties. I noticed last week that 
sooner or later a rearrangement of royalties would be brought 
about, seeing that coal is now everything and Welsh iron ore is of 
no value. This action to rate royalties will very likely bring 
matters to a crisis in this respect. 

The new railway from Rhondda to Newport is progressing satis- 
factorily. It is to be completed by November. the Clydach Vale 
line will be a most successful venture. I hear that a number of 
bituminous veins will be opened out, a class of coal that is now 
getting short in the district. There are also the deeper measures 
there hy great quantity, so this line presents a new field for 
capital. 

The iron and steel trade promises to be better in 1882 than it 
was in 1881, and the last year was certainly fairly good. Makers 
are full of orders, and prices are firm with upward tendency. Iron 
rails, best, are quoted at £6; steel rails £6 5s., and at this figure 
one contract, colonial, has been booked for 33,000 tons 60 1b. 
rails. This is to be delivered this year. 

Tin plates are going off steadily ; ordinary I.C. cokes range from 
18s. to 20s.; charcoals, 21s. to 24s., according to brand. 

In several quarters work has been recommenced, and I am glad 
to find that the Dowlais dispute is ended. During the last 
month there has been a steady decrease in stock, so that I shall 
fully expect another advance of price to be recorded after the 
quarterly meeting. 

Cefn Glas Colliery, house coal, equal to an output of 600 tons per 
diem, is in the market for sale. It is well situated as regards rail- 
way and canal, and about six miles from Merthyr. 

A new sliding scale has been started in connection with the Fern- 
dale Collieries. It is to run for two years. 


CLEVELAND INSTITUTION oF ENGINEERS, SESSION 1881-82.—The 
annual dinner will be held in the large hall of the Erimus 
Club, Queen’s-square, Middlesbrough, on Friday evening, the 
- sed January, 1882. Mr. E. Windsor Richards, president, in 
the chair. 

BvmLp1nG EXHIBITION.—We have been requested by Mr. John 
Black, the secretary of the Building Exhibition which will be held 
at the Agricultural Hall in March next, to state that he will be 
pleased to forward to architects, surveyors, and clerks of works, on 
receipt of card addressed to 161, Strand, free admission tickets for 
the exhibition, which promises this year to be a collection of excep- 
tional interest. 

THE ELEctRIC LIGHT IN PaRIs.—A scheme is on foot, having 
been approved by the Municipal Council of Paris, for extensively 
lighting with electricity the quarters of the Prefecture of the 
Seine, in the Tuileries. It is the work of M. Cernesson, and 
comprises lighting the Salle des Séances with eighty Swan lamps 
—in place of eighty Carcel lamps-—-and six Siemens’ arc lamps ; 
lighting the library with forty-eight Maxim incandescent lamps 
on the present lustres ; another room with twenty-four Lane-Fox 
incandescent lamps; another with twenty Swan lamps ; the Salle 
des Pas Perdus with two Werdermann lamps; a lobby with two 
Siemens’ lamps; and a staircase with four Brush lamps. The 
whole will require an outlay of 75,000 francs. The horse-power 
necessary is 44, and while the idea of obtaining this from the 
Seine has been considered, it has been decided to set up a gas 
engine in the court of the Tuileries. A portion of the motor force 
is to be employed for electric hoists, for driving ventilators, and 
other uses, 

THE INSTITUTION OF CIVIL ENGINEERS.—At the meeting on 
Tuesday, the 10th of January, Sir William G. Armstrong, C.B., 
F.R.S., president, in the chair, it was announced that the Council 
had recently transferred Charles Benjamin Braham, Jacob Forrest, 
and Tom Hurry Riches to the class of Members; and had 
admitted Francis William Ashpitel, Percy Bingham, James Fettes 
Boulton, Francis Boynton, George Frederick Charnock, William 
Chatham, George Charles Denison, Alexander Graham Drury, 
James Fawcus, Francis Richard Flindell, Ernest Edward Gabriel, 
Alfred Hill, Joseph Henry Hirst, Edward Ramford Jackson, 
Ernest Allen Horsford James, Christopher Little, Henry James 
Marten, Alfred William Palmer, Martyn Noel Ridley, William 
Henry Severn, Edward John Silcock, Robert Algernon Summer, 
and Fred Spencer Yates, as Students. At the monthly ballot 
Thomas Hughes Gibbons, Cornwall Railway, and George Farmer 
Thomas, Wrexham, were elected Members; and John Edward 
Agustus Jenkins Blandy, Erith; Henry Ewart, Manchester ; 
Isoji Ishiguro, Stud, Inst. C.E., Westminster ; Joseph Lynch, 
Leopoldina Railroad, Brazil; James Osborne, Rio Tinto, Spain ; 
and Herbert George Sumner, Stud. Inst. C.E., Brading 
Harbour Works, Isle of Wight, Associate Members, 
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THE PATENT JOURNAL. 


Condensed from the Journal of the Commissioners of 
Patents. 


*,* It has come to our notice that some applicants of the 
Patent-ofice Sales Department, for Patent Specifications, 
have caused much unnecessary trouble aud annoyance, 
both to themselres and to the Patent-office officials, by 
giving the number of the page of THE ENGINEER at 
‘which the Speciyication they require is referred to, instead 
of giving the proper number of the Specification. The 
mistake has been made by looking at THE ENGINEER 
Index and giving the numbers there found, which only 
rejer to the pages, in place of turning to those pages and 
iuding the numbers of the Specivication, 


Applications for Letters Patent. 


*,* When patents have been “‘communicated” the 
name and address of the communicating party are 
printed in italics. 

8rd January, 1882. 

18. Waatesone, W. Morgan-Brown.—(G. Phelps, U.S.) 

19. PusHinc INcors into Movutps, J. Imray.—({7. 
James, Braddocks, U.S.) 

20. StrtcHiNe Macutnes, J. Day, Stafford. 

21. PREPARING WiRE, W. R. Lake.—(0. &. Chaplin,U.S.) 

Imitation Lace Printine, A. G. Tottem, Clapham, 
“and J. B. Gloag, Bath-street, London. 

23. AppLyInc Motive Power, Jeffs, London. 

24. Removine FLoccvLent MATTER from Spent Acrps, 
W. R. Lake.—(M. C. Lefferts, New York, U.S.) 

Soap, G. Payne, Millwall. 

for Ancuors, 8. Baxter, London. 

27. Batt Bearrnes, A. Boult. —(H. Biissing, Germany.) 

28. Artiriciat Corres, J. W. Wood, Liverpool. 

29. Seconpaky Bartrertgs, D. G. FitzGerald, Brixton, 
and C. H. W. Biggs and W. W. Beamont, London. 

30. Frre-Grates, Sir W. W. Hughes, London. 

31. AERIAL Navication, W. Lake.—(C. Petersen, U.S.) 

GLove FasTENERS, Wirth. -—(C. Koch and Co., 

rankfort-on-the-Muine.) 

. STREET CLEANING, 8. L. Hunt, London. 

34. Fiyine Enorye, J. K. Smythies, London. 

35. Two-wHEEL CaRR1AGEs, J. Marston, Birmingham. 

36. Sewing Macuiyes, W. R. Lake.—(Aotary Shuttle 

Sewing Machine Company, Foxborough, U.S.) 
4th January, 1882 

37. Compounp Packrne, P. Blair, Birkenhead. 

38. Srrippinc CyLinpers, &c., G. H. Kenworthy and 
J. Beard, Ashton-under- Lyne, and J. G. Whitehead, 
Newton Moor. 

89. CoLourING J. A. Dixon.—(Dr. C. Koenig, 
Hochst-am-Main, Germany.) 

40. Grape Sucar, W. R. Lake.—(Dr. A. Behr, U.S.) 

41. Rixas, C. Touaillon. —(J. G. Bertry, Paris.) 

42. Stoves, E. G. Lakeman, Modbury. 

43. Barces, E. Moxon, Tunbridge Wells. 

44. Cure of Nevraoia, H. F. Mills, Notting Hill. 

45. Rotter Minus, A. V. Newton.—(A. Mechwart, 
Buda-Pesth, Hungary.) 

46. FrrepLaces, W. Haughton, London. 


25. 
26. 


47. CanpLe Cases, A. M. Clark.—(J. B. Choisy, France.) 


48. Inoninc Neckties, M. Steinbock, New York, U.S. 

49. Measurine Evecrricity, J. Hopkinson, London. 

50. Locomotive Enarnes, T. Morgan.—(D. Reid, India.) 

5th January, 1882. 

51. ARTIFICIAL PaRcument, C. Weygang, London. 

52. Lawn Tennis, A. W. Franklin, pom lag 

53. Mrxinc Coat, W. P. Thompson. + J. Du Bois, U.S.) 

54. Cuimvey-pot, J. Wetton, Abergavenny. 

55. DisrRiBuTIoN of ELECTRICAL Enercy, J. Perry, 
Talgarth-road, London. 

56. OPENING OYSTERS, H. J. Haddan.—(A. Lesquillon, 
Pontoise, France.) 

57. Toots, H. J. Haddan.—(A. A. Rigaud, France.) 

58. CompinG Macnines, H. J. Haddan, — —(4. XN. 

Sprecher, Auduze, France.) 

59. CanDLEs, H. J. Haddan.—(F. E. a, Germany.) 

60. Ramtway Sienaus, A. 8. Allin, Londo 

61. Excrves, J. James and W. W: | 

62. PRESERVING TimBer, 8S. B. Boulton, London. 

63. RENDERING FaBRICS UNINFLAMMABLE, P. Jensen. 
A. §. Suillot and H. David, Paris.) 

64. DYNaMO-ELECTRIC MACHINES, L. A. Groth.—(2. J. 
Giilcher, Biala, Austria.) 

64. Bripcss, H. H. Lake++G. EZijfel, Paris.) 


6th January, 1882. 
66. TestrNc Piatss, G. Richards, Manchester. 
67. Hanp Stamps, A. C. Henderson.—(Z. Blum, Paris.) 
68. OpTicaL Apparatus, J. B. Fenby, Sutton Coldfield. 
69. IscanpescentT Lamps, E. H. T. Liveing, London, 
and C. V. Boys, Wing. 
70. Seats of Surps, E. 8. Copeman, Downham Market. 
71. ELECTRIC-PRINTING REGISTERS, &c., A. J. Boult.— 
(B. EB. Valentine, New York, U.S.) 
72. SeconpaRy BaTreries, R. Kennedy, Glasgow. 
73. HorsesHoes, J. Vernon, Newton Stewart. 
74. ReTARDING Motive Pow eR, W. B. Tibbits, Clifton. 
75. SypHons, J. D. Carter and J. A. Baker, London. 
76. Frreptaces, J. H. Johnson.—(M. Perret, Paris.) 
77. MovuLpinc Cement, H. Reid, London. 
78. Pristinc LaBe.s, T. A. Briggs, Providence, U.S. 
79. VEHICLE Ax.es, C. Pieper.—(J. F. Schmid Germany.) 
80. CONVERTING IRON into STEEL, W. Jackson, Bradford 
81. Wurrewasu, J. I. Fordham, London. 
82. RECORDING FIXED Amot nts, J. T. Parlour, London. 
83. RecLtamation of Lanp, W. Lake. 4% Hovell, U.S.) 
84. DyYNAMO-ELECTRIC Mac HINES, W. Lake. —(C. £. 
Philadelphia, U.S.) 
Utiusixc Eectric ity, W. R. Lake.—(VJ. S. 
Rivertown, U.S.) 


7th January, 1882. 

86. Steam GeNeERaTorRs, J. Jones, Liverpool. 
87. VaLves, J. W. Hackworth, Darlington. 
88. Currinc Tosacco, C. J. Fox, London. 
89. Lockwasa, J. H. Drew, Walsall. 
90. Back-sicuts, P. Taylor, Manchester. 
91. Heppie Frames, F. W. Pim and T. Sands, Dublin. 
92. Pranorortes, F. C. Glaser.—(G. Knake, Germany.) 
#3. Merat, F. Wirth.—(L. Rohr, Germany.) 
94. Sucar, J. W. Culmer. —(E. Wernickenck, Moscow.) 
95. ELECTRIC Lamps, W. J. Mackenzie, Glasgow. 
96. Lock Sprxpves, 8. Collett, W illenhall. 
97. Bots, C. J. Coxhead, London, 
98. TricycLes, W. Dawes, Leeds. 
99. VELOcIPEDEs, M. D. Rucker, jun., London. 
100. WEIGHING Macurnes, F. Wolff. —(F. Casse, Denmark.) 
101. Writinc Paps, W. R. Lake.—(M. Engel, Austria.) 
102. TeacHine READING, &c., E. Sykes and O. G. 

Abbott, Huddersfield. 
103. BortLes, A. Jacobs and I. Jacobs, London. 
104. LaminaTEpD STEEL Sprincs, R. Hansell, Sheffield. 
105. Omyipuses, H. W. Hart, London. 
106. Barrets, W. R. Lake. W. Larawcy, U.S.) 


9th January, 1882. 

107. Textertnc Faprics, J. Ashworth, Rochdale. 

108. Gas Burners, W. Thompson. —(P. Costes, France.) 

109. Sopa, W. Weldon. —(M. Schaffner and W. Helbig, 
Avssig, ‘Austria. 

110. Preservine Fisu, C. Pieper.—(J/. H. G. Walkhoff, 
Hamburg.) 

lll. CrusHinc J. Spencer and J. Conster- 
dine, Hollinwood, and N. G. Kimberley, London. 

112. Bric Ks, H. J. Haddan.—(L. Jager, Germany.) 

113. Epossep Faprrics, H. Cryer, Ilkley. 

114. Over-stiTcHING Mac HINES, J. E. Richard, U.S, 

115. WasHina, &c., W. Birch, Salford. 

116. KNire-cLEanino, E. M. Knight, Manchester. 

117. Camper, N. Ager, London. 

118. TeLEcrapuy, P. Jensen.—(F. W. Jones, U.S.) 

119. Wrxpow - sas Fastenincs, E. R. Wethered, 
Woolwich. 

120. Storrnc Exectricat Enercy, J. E. Liardet, 
Brockley, and T. Donnithorne, London. 

121. Stoves, A. C. Engert, Bromley-by-Bow. 


Inventions Protected for Six Months on 
Deposit of Complete Specifications. 


5737. ORNAMENTAL 9m J. Hewitt, London.—A 
communication from R. W. Harris. , Calais, France.— 
Sist December, 1881. 

19. Pusninc Incors from their Movu.ps, J. Imray, 
Southaxypton-buil mdon.—A communica- 
tion from T. James, docks, Pennsylvania, U.S. 
—8rd January, 1882. 

Remov ING FLoccu LENT | from Spent Acrps, 

R. Lake, 8S London.—A 

. Lefferts, New York, 


from 
January, 1882. 
79. VeuicLte Ax es, C. Pieper, Gneisenau-strasse, 
Berlin.—A communication from J. F. Schmid, 
Offenbach-on-the-Main, Germany. — 6th January, 
1882. 

Patents on which the Stamp Duty of 

£50 has been paid, 


. SHeer Meta, J. Jones, Southwark.—3rd January, 


24. Sarery Pixs, R. Barlow, Dalston.—2nd January, 
187 


131. a Basic Bricks, 8. G. Thomas, Lon- 
don.—1l1th January, 1879. 
257. Rerractory Bricks, 8. G. Thomas, London.— 
22nd January, 1879. 
27. Evecrric Lieut, B, A. Raworth, Manchester.—3rd 
January, 1879. 
34. Huss of Wueets, B. Tillett, Leytonstone.—3rd 
January, 1879. 
37. SwircH Locks, J. Tomlinson, jun., London.—3rd 
January, 1879. 
83. Evecrric Lamps, W. Ladd, Iondon.—sth January, 
1879. 
319. Srretcuinc Trousers, B. A. Bateman, London. 
—25th January, 1879. 
56. Exrractinc H. B. Barlow, Manchester.— 
4th January, 1879. 
82. WeicuTinc Six, T. Hawley, Coventry. — 8th 
January, 1879. 
93. Measuntnc WaTeER, T. Melling, Aigburth. — 9th 
January, 1879. 
105. Measurinc Water, G. F. Deacon, Liverpool.— 
10th January, 1879. 
157. Packinc Macuine, W. R. Lake, London.—l4th 
Janvary, 1879. 
166. WaTER Meters, W. R. Lake, London.—l5th 
January, 1879. 
229. TELEPHONES, W. R. Lake, London.—20th January, 
1879. 
70. PERMANENT Way, W. Seaton, London.—7th 
January, 1879. 
72. Mores for Sprnninc, J. Dodd, Oldham. — 7th 
January, 1879. 
85. Srorinc Heat, J. B. Cox, Torquay.—8th January, 
1879. 
86. VENTILATING Manu ee, H. Lacey, Man- 
chester.—8th January, 
95. J. McCann, ‘Middle Abbey-street, Dublin. 
—9th January, 1879. 
102. Sweat Banps, H. A. Bonneville, London.—6th 
January, 1879. 
225. Vacuum Brakes, F. W. Eames, Leeds.—20th 
January, 1879. 
Rotters, J. 8. Dronsfield, Oldham.—Sth January, 
879. 
Steam W. Hartley, Salford.—8th January, 
879. 
92. VENTILALING Buiiprxos, J. G. Tongue, London.— 
9th January, 1879. 


Patents on which the Stamp Duty of 
£100 has been paid. 

43. Furnaces, C. W. Siemens, Westminster. — 5th 
January, 1875. 

224. Marine Enoines, L. Perkins, London.— 20th 
January, 1875. 

69. Drrep Yeast, T. Ellis, Hammersmith.— 8th 
January, 1875. 

100. Rivets, W. R. 
London.—12th January, 1875. 


Lake, Southampton-buildings, 


Notices of Tapention, to Proceed with 
Applications. 
Last day for siling opposition, 27th January, 1882. 
3719. Rutinc Macuines, J. Wetter, New Wandsworth. 
—A com. from E. W. Blackhall.—25th August, 1881. 
8791. Prepartnec Fisres, W. A. Barlow, London.—A 
communication from J. i; August, 1881. 
3821. Evecrric Lamps, A. L. Fyfe and J. Main, 
London.—2nd September, 188 

3838. Ratcnet Braces, C. Neil, Sheffield.—3rd Sep- 
tember, 1881. 

3844. Sats of Zinc, A. M. Clark, London.—A com. 
from A. Lanquetin.—3rd September, 1881. 

3855. Lusricants, W. J. L. Hollis, London.—ith Sep- 
tember, 1881. 

3893. ELecrric-Licutinc, W. R. Lake, London.—A 
com. from W. 8. Hill.—8th September, 1881. 

3896. Sprnninc Yarns, W. Lancaster, Accringtun, and 
E. Slater, Burnley.—8th September, 1881. 

3937. Direct-actinc Steam Pumps, G. Heywood and 
S. Spencer, Radcliffe Bridge.—12tt September, 1881. 
4036. CIGAR-LIGHTERS, W. Clark, London.—A cum. 

from C. Vibbard & J. Brooks.—19th September, 1881. 
4062. SHrepptnc Sucar @ane, W. P. Thompson.—A 
com. from G. A. Bazé.—2lst September, 1881. 
4102. Wrxpow Sasues, A. Bedborough, London.—23rd 
September, 1881. 
4596. Wasuinc Borttes, J. J. Harvey, Kidderminster. 
—20th October, 1881. 
4708. Fixinc Screw Propecyers, J. Leishman, Lon- 
don.—A com. from E. Cousteau.—27th October, 1841. 
4728. TUNNELLING, T. R. Crampton, London.—28th 
October, 1881. 
5215. Horse ee J. H. Huggett, London.—29th No- 
vember, 18 
5257. acer of Merat, 8. Pitt, Sutton.—A com. 
from H. Harmet.—lst December, 1881. 
5277. Lappers, G. Whalley, London.—2nd December, 
1881. 

5345. Cuttinc-out Ciotn, J. Gracey, Belfast.—7th 
December, 1881. 
5369. CaR —* N. Smith, New York, U.S.—8th 

December, 1 


Last day jor sling opposition 31st January, 1882. 

3851. DeracuinG Surps’ Boats, 8. Petitt, Windsor.— 
5th September, 1881. 

$852. Heexs for Boots, F. Cutlan, Cardiff.—5th Sep- 
tember, 1881. 

3854. CLloupED YarRN, B. Norton and C. Turner, 
Huddersfield.—5th September, 1881. 

3860. Pranorortes, W. H. Squire, London.—ith Sep- 
tember, 1881. 

3865. PeNTaGRAPH Macuines, J. Hope, Manchester.— 
6th September, 1881. 

3866. Fire-escapes, W. R. Lake, London. —A commu- 
nication from A. Bustin.—7th September, 1881. 

3886. HoLtow Movuipep Fors, F. Hoskins and C. 
Harvey, Birmingham.—8th September, 1881. 

3887. FounTain D. H. Sparling, Oldham. 
—8th September, 188 

8890. ELECTRIC “Prone D. G. Fitzgerald, Brixton.— 
Sth September, 1881. 

8892, ORNAMENTING LrNoLEvM, J. H. Allin, London.— 
8th September, 1881. 

3908. CouPLING A. Eskew, Edin- 
burgh.—%th September, 1 

F. Antwerp.—9th Septem- 
er, 

M. Kaufmann, London.—9th Septem- 
er, 

3920. Enaines, R. Hodson, London.—9th Sep- 


tember, 
3995, LockING Devices, G. W. von Nawrocki, Berlin.— 
A com, from L. Schmetzer.—10th September, 1881. 


3927. Sucar, T. Duncan, London, and B. E. R. New- 
lands, Victoria Docks.—10th September, 1881. 

3936. Harvestine, H. K. Stone, York.—12th Septen- 
ber, 1881. 

$952. Liresoats, J. Wetter, New Wandsworth.—A 
com. from G. B. Berrel!.—13th September, 1881. 


3067. InpuciInc Ourwarp Dravucut from Caimneys, J. 
Gilmore, Lower Norwood, and W. Clark, Peckham. 
July, 1881. 

C. F. Claus, London.—l4th July, 


-cLosets, W. Dawes W. H. and D. 
Th Leeds.—l4th Jul 


3978, Cuurn, W. Rainbow, Luton.—1lith September, 
1881. 


4114. Ratsixa Water, W. Rainbow, London.—23rd 
September, 1881. 

4195. Coatine Iron, C. J. Davidson, Wolverhampton. 
—29th September, issi. 

4328. Paper Wires, M. M. Whiting, Manchester.—5th 
October, 1881. 

4457. BLEACHING Jute, T. G. Young, Penicuik.—13th 
October, 1 

4486. Oxrpes, J. B. Readman, Glasgow.—1l4th October, 
1881. 


4595. Sash Fasteners, J. G. Chillingworth, London. 
—20th October, 1881. 

4702. SULPHATE of Lia, J. Young, Kelly.—27th Octo- 
ber, 1881. 

4736. Sarety Letrer-Boxes, A J. Little, Twickenham. 
—29th October, 1881. 

5040. Sroves, J. b. Petter, Yeovil.—17th November, 
1881. 

5140. TeLerpHonic A. C. Brown and H. A. 
C. Saunders, London.—24th November, 1881. 

5238. PorraBLe Capinets, R. H. and A. 8. Bishop, 
Islington.—30th November, 1881. 

5309. Etecrric INsu.ation, J. A. Fleming, Notting- 
ham.—5th December, 1831 

5320. Emprorpery, C. A. Barlow, Manchester.—Com. 
from Messrs. Wetter Brothers.—6th December, 1881. 

5350. C. W. Siemens, London.—7th December, 
1881 

5429. GELaTINE, J. H. Johnson, London.—12th Decem- 
ber, 1881. 

5431. TeLerpHones, A. W. Rose, London.—12th Decem- 
ber, 1881. 

5469, "Gas MoToR em, F. W. Crossley and H. P. 
Holt, ber, 1 

19. Ixcors, J. communication 
from T. James.—3rd January, 1882. 


Patents Sealed. 


(List 0 Patent Letters which passed the Great Seal on 
the 6th January, 1882.) 


a psa Cramps, H. Fabian, Erith.—28th June, 


Foop, F. Pool, Stoke Newington. 
—ith July, 1881. 

3008. Macuiyes, W. R. Lake, Lontion.—8sth 
July, 1881. 

3014. PHOTOGRAPHIC Cameras, G. Smith, London. — 
Sth July, 1881. 

3020. Sash Bars for Roors, W. Howitt, Ilford.— 9th 
July, 1881. 

$021. Encine Recutator, R. M. Marchant, London.— 
9th July, 1881. 

W. F. Lotz, London.—9th July, 


soz. — R. R. Gubbins, New Cross.—9th July, 
1881. 


$027. HAMMERLESS BREECH-LOADING and 
T. Woodward, Birmingham.—9th July, 1 

3028. AXLES for H. H. Lake, 
July, 1881. 

3036. RoLLERING Macnines, H. J. Macey, Wootton 
Bassett.—1l1th July, 1881. 

3040. Sorrentnc Water, J. H. Porter, London.—11th 
July, 1881. 

3042. Banp Saw Macurnes, A. Dodman, King’s Lynn, 
and N. G. Kimberley, London.—12th July, 1881. 

3046. —e Cotton, T. Coulthard, Preston.—12th 
July, 1881. 

&c., L. Jacobson, Berlin.—12th 

uy 
and Brusnes, A. Denjoy, Auch.—1l2th 
uly, 1 

76. for H. Robinson, Bolton.—13th 
July, 1881. 

3068. FL Srries for Corsets, R. Auerbach, 
London.—13th July, 1881. 

3079. Open Frre-crates, J. Cornforth and E. T. 
Burton, Birmingham.—1l4th July, 1881. 

3094. Prope.iine Sues, H. J. Allison, London.—15th 
July, 1881. 

$113. MoTIvVE-POWER ENGINE, E. and C. 
Lallement, Paris.—16th July, 1881. 

3119. Reotster for SCORING Games, J. Wood, Newport. 
—18th July, 1881. 

3135. Screw Prore.vers, W. Morrison and C. Norfolk, 

upon-Hull.—19th July, 1881. 

EATING Gases, H. Haug, Strassburg.—19th July, 


Sionats, &c, A. Kellday, Lendon.—20th 
July, 1881. 

3164. Mactise Guns, T. Nordenfelt, London.—20th 
July, 18 

3176. Brussets Carpets, E. Crossley, G. Marchetti, R. 
Cochrane, & W. Mallinson, Halifax.—2lst July, 1881. 

3183. DECORATION of PAPER Hanorines, W. and W. 
Cunnington, London.—21st July, 1881. 

3187. Evectric Lamps, R. Lake, London.—2lst 
July, 1881. 

3209. Gas, C. 8. Ellery, Bath.—22nd July, 1881. 

3230. PLAIN-BOTTOMED PAPER Baos, T. Coates, Carlisle. 
—23rd July, 1881. 

$233. Sprnninc Cotton, T. Coulthard, Preston. —23rd 
July, 1881. 

3238. ELecrric Contact, B. J. B. Mills, London.— 
25th July, 1881. 

$246. Pumps, H. J. Haddan, London. —25th July, 1881. 

3299, FLOATING CRANES, W. Hunter, London.—28th 
July, 1881. 

ee of Maize, T. Muir, Glasgow.—29th 
July, 1 

3317. Venicies, W. Jeans, Christchurch.—30th July, 


1881. 

3497. PIANos, J. M. Laboissitre and C. L. Daujon, 
Paris.—12th August, 1881. 

3667. Dritiinc Rocks, W. R. Lake, London.—23rd 
August, 1881. 

3804. CommutaTors, P. Jensen, London.—lst Septem- 
ber, 1881. 

3932 ge Macurnes, P. Jensen, London. 
—10th September, 1881 

4034. ELECTRO-mOTORS, P. Jensen, London.—19th Sep- 
tember, 1881. 

4174. Etecrric Lamps, E. G. Brewer, London.—27th 
September, 1881. 

4213. Dryino Cur Pitz Fasrics, J. Worrall, Ordsall.— 
29th September, 1881. 

4241. Re-BuRNING of Bone A. W. L. Reddie, 
London. —30th September, 188: 

4249. UMBRELLAS, J. Minitre, Paris —lst October, 1881. 

4312, SewaceE, J. Hanson, Wakefield.—4th October, 


1881. 

4814. R. Milburn, London.— 4th 
October, 1881. 

4340. Gas-moTor Enotnes, C. Wordsworth, Leeds, T. 
Browett, and H. 7G Salford.—5th October, 1881. 

4386, UTILISING A. M, Clark, London. —8th Octo- 


4408. Compounp Materias, W. O. Callender, London. 
October, 1881. 

4993. HorsesHors, H. J. Haddan, London.—1l5th 
November, 1881. 


(List of Patent Letters which passed the Great Seal on the 
10th January, 1881.) 


Sour, E. A. Brydges, Berlin.—25th 

= Causinc Force, G. Wilson, London.—12th July, 

C. M. Scott, Dalkey.—12th July, 

soon. — Suacar, A. and J. D. Scott, and T. R. 
vie, Greenock.—13th July, 1881. 


Surrs, E. A. Brydges, Berlin.—13th 
July, 1881. 


3102. INTERNAL Storrers, A King, Nottingham,— 
16th July, 1881. 

$126 Tuses, F. H. F. Engel, Hamburg.—18th 
July, 

$149, “iar “Exrract, H. R. Randall, London, —19th 
July, 1881. 

8150. W. R. Lake, London.—19th July, 

81, 


18: 

3163, EvaporaTinc Vacuum F. H. F. 
Engel, Hamburg.—20th July, 188 

3175. STEERING VessELs, A. G. A. Kottgen, and 
H. Wedekind, London,—21st Judy, 1881. 

3228. ConTROLLING TELEPHONIC COMMUNICATIONS, J 
Imray, London. —23rd June, 1881. 

3237. Net, J. R. k, Nottingham.—25th 
July, 1881. 

$268. BREECH-LOADING H. A. Dufrené, 
London,—27th July, 188 

$286. R. E Goolden and A. Mackay 
Southwark.—27th July, 1881. 

3726. Compinc Macuines, E. de Pass, London,—2ith 
August, 1881, 

3881. GeLaTINISATION of Grain, E, Luck, London.— 
September, 1881. 

4154. Vatves, W. J. F. Thomson, Cashirciveen Camp, 
Ireland.—27th September, 1881. 

4251. F. Versmann, New Charlton.—lst 
October, 1881. 

4208, Device for Securine Botts, W. R. Lake, London. 
—4th October, 1881. 

4442. Securntnc TusuLaR Hanpies, C. Ezard, Man- 
chester.—12th October, 1881. 

4797. TeLeoRapPuic CaBLes, C. L. Gore, London.—2nd 
November, 1881. 


List of Specifications published during the 
week ending January 7th, 1881. 
4d.; 633", 4d.; 528, 6d.; 2d.; 2d.; 


2310, 6d. 2366, 6d. 6d.; 
2372, 8d.; 2373, 6d.; 2383, 2596, 6d.; 2202, 8d.; 
2404, 6d.; 2405, 6d.; 2408, 6d.; 2315, 2d.; 2416, 6d.; 
2422, 6d.; 2424, 6d.; 2428, 6d. 2429, Gd.; 2430, 2d.; 
2432, 4d.; 2435, 2d.; 2436, 6d.; 2438, ; 2453, 6d.; 
2457, 6d.; 2460, 2d.; 2462, 6d.; 2467, 6d.; 2468, 4d.; 
2470, 6d.; 2473, 2d.; 2477, 6d.; 2468, 2d.; 2479, 4d.; 
2480, 8d.; 2481, 6d.; 2485, 10d.; 2486, 2d.; 2 : 
2492, 8d.; 2493, 2d.; 2494, 6d.; 2495, 6d.; 2501, 24.; 
2502, 6d.; 2503, 6d.; 2506, .; 2507, 6d.; 2508, 6d.; 
2510, 6d.; 2517, 4d.; 2520, Gd.; 2523, 2d.; 2525, 6d.; 
2d. 


2526, 2527, 2d.; 2535, 6d.; 2536, 2d.; 
2537, 2d.; 2542, “4d; 5 7 
2549, 2d.; 2560, 6a 
2581, 2d.; 2585, 2d." 2639, 4d.3 2683, 4d.; 
2686, 6d.;' 2821, 3725, 6d.; 3876, 6d. 


*,* Specifications will be forwarded by pet from 

the Patent-office on receipt of the amount of price and 
postage. Sums exceeding 1s. must be remitted by 

Post- office order, made payable at the Post-office, 5, 

High Holborn, Lad Mr. H. Reader | Lack, her Majesty's 

office, Sc , Chancery- -lane, 
ndon. 


ABSTRACTS OF SPECIFICATIONS. 


Prepared by ourselves expressly for Tue ENGINEER at the 
office of Her Majesty's Commissioners of Patents, 


528. Macuivery ror Sawinc or CutTiNG Stone, &c., 
J. Gay, Paris.—7th February, 1881. 6d. 

This consists in the application of one or more 
endless twisted wires or ropes having a travelling or 
continuously progressive motion, together with an 
axially motion, 

1802. Grares Stoves ror BurNING ANTHRACITE 
Coat, &c., T. Parker, Coalbrookdale, Salop.—23rd 
March, 1851. —{Not proceeded with.) "ed. 

According to one arrangement the front bars are 
left, as in a grate of the usual form, and an opening or 
openings is or are arranged in the back, sides, or lower 
portion of the fire-basket, which is ‘preferably con- 
structed of fire-clay. This ‘opening o r openings, which 
is preferably at the bottom of b of fire-clay 
forming the back of the fire- ioasheat, communicates 
directly with the lower part of a flue or chimney 

behind the back of the grate, the draught being regu- 
lated by a damper or its equivalent situate at or about 
the point of communication between the small 

flue or chimney and the main flue. 

1690. Apparatus FoR AND VENTILATING 
TurkKisH Barus, &., W. G. and J. Sloane, Dublin. 
—10th April, 1881.—(Not proceeded with. 

This consists in forming a shell or chamber of suit- 
able d ions and of suitable materials, rectangular 

lan, and arch-shaped in the top or roof. At one 
end of the interior of this shell or chamber is con- 
structed a furnace, an aperture being provided in said 
end for the door of same. Upon fire being kindled in 
this furnace, the heat circulates and is retained within 

the shell or chamber, having no means of esca) o—- 

except through a flue — fixed to an aperture in t 

back or extreme end of the shell or chamber, from 

which horizontal convolutions of wrought iron pipe 
are taken, carrying off the gas and smoke. 

2264. Can.es on Conpuctors ror ELectricaL Cur- 

rents, W. L. Barney, London.—24th May, 188].— 
proceeded with. ) 4d. 
is lated, the whole covered with 

a conducting tube or conducting material in some 

shape. 

2304. APPARATUS FOR THE ExuiBition oF ELectric 

tes, London.—25th May, 1881.—(Not 
proceeded with.) 2d. 

The carbon filament has impurities removed by 
chemical treatment, and the contact points have 
copper deposited on them. 

2310. Apparatus ror BiEacnina, Wasn- 
ING, Scourntnc, AND Soarina Cotton, 
Sitxs, &c., W. Mather, Manchester.—26th May, 
1881. 6d. 

This relates to the treatment of cotton, flax, silk, and 
wool, in the combed or carded condition, also as yarn, 
and woven into fabrics by winding or batching the 
material to be treated into a roll anc then ~ ae 
it to the various p of dyeing, 

washing, scouring, and soaping. 

2342. Brick-MAKING F., J. and E. Firth, 
Dewsbury.—27th May, 1881. 

This relates to improvements a “patent 1791, dated 
3rd May, 1878. The machines are arranged so that 
they can either be used for moulding bricks from 
semi-plastic material, by means of a pug mill, a cylin- 
drical mould table, and a press working in comb 
tion, or so that by removing the pug mill and mould 
table bricks may be moulded from dry material, the 
material being then fed in ular form to the press 
from a hopper, by means of a reciprocating measuring 
box, which, after receiving its charge of granular 
material, is moved forward and deposits its c 
into the moulding box of the press, where it is con- 
solidated under heavy pressure; or the machines 
might be made for wor' ~* only with semi-plastic 
material, or only with dry mate: 


2366. Covers For SEWING Maco, 
Engel, Hamburg.—30th May, 1881.—(A 
tron fr om Guhl and Harbeci ; Hamburg.) 6d. 

The cover is constructed out of one saddle-sha 
micidle plate and two sheet iron end plates furnished 
with spring hooks that catch either into openings 
formed to the foot-plate of the machine or to metal 
plates or pieces attached to the table plate of the 
machine. 


| 

| 

| 

| 
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2367. Warer Meters, &c., J. C. Dennert and G, G. 
Lind, Altona, Prussia.—30th May, 1881. 6d, 

The drawing is a longitudinal section of a water- 
meter. A is the cylinder with et go B sliding on 
the hollow piston-rod C. This is provided with 
two annular projections e! ¢?, by which the motion of 
the piston B is transmitted to the rod C; S! is the 
reversing rod pushed in one direction by the spring 


© andin the other by the spring C2. K1K?are hooks 
for retaining one of the noses or projections M1 M2 
of the transverse arms T! T? according to the position 
of the piston-rod C, Sis the valve-rod with the disc 
or globe valves V! V2, and ¢ the outlet chamber. 


2368. Hanp Carts, A. Specht, Hamburg.—30th May, 
1581.—(A communication from 0. Schumann.) 4d. 
The box of the cart is composed so that the front 
and the back board are hinged to the bottom, and 
attached to transverse beams connecting the main 
beams by metal angles or hooks. The side boards are 
simply thrust in, and kept in their proper position by 
the triangular axle supports. The transverse beams 
also are jointed to the main beams by means of flat 
metal hooks. 
23°72. APPARATUS FOR ACTUATING SIGNALS AND Points 
on Rattways, B. C. Scott, Regent's Park.—30th 
May, 1881. 8d. 
The drawing represents in elevation the apparatus 
designed for counteracting the influence of the 
weather upon and maintaining at one even length the 


metal wires, rods, or tubes forming the medium of 

connection between the levers in the signalman’s box 

andthe signals and points which such levers work. 

The invention also relates to means of enabling the 

signalman when placing the “home” or “distant” 

signal at danger to automatically place in position for 
firing explosive cartridges or fog signals, im lieu of 
such signals being placed in position by hand. 

2373. Compine anv Dressino Macuines, &. C. Lister, 
Manningham.—30th May, 1881. 6d. 

This relates to improvements on patent 2191, a.p. 
1878. Just where the two nipping surfaces begin to 
open and separate from each other, two rollers are 
placed between them at right angles to the nips, and 
round these rollers two travelling aprons or sheets are 
so arranged as to take the silk or other fibre from 
between the nipping surfaces, and to carry it along 
between them to the feed apron of a gill, upon which 
it is deposited. 

2383. For Grinpino, 
ING, AND FINISHING SURFACES BY MEANS OF EMERY 
Wuee s, &c., F. McD. Robertson, Croydon, and R. R. 
Gubbins, New Cross.—31st May, 1881. 6d. 

This consists in a grinding, cutting, or surfacing 
device, driven off the countershaft, of the race or 
races, or stop, in combination with the vice or holder 
for the work, said race, or races, or stop, serving as a 
guide and stop to the free running emery wheel or 
cutter, 

2396. Swixc Woven-wirE Bep-bortoms, H. Orth, 
Washington, U.S.A.—8lst May, 1881.—(A commu- 
nication from C. H. Dunks and J, B. Ryan, New 
York, U.S.A.)—(Complete.) 6d. 

This consists in a bottom of the combination 
with an end rail of links or springs, the section of 
woven-wire fabric, and an intermediate connecting 
transverse bar, provided upon one edge with a throat 
adapted to receive the ends of the wire, and upon the 
opposite side with means for attaching the links or 
springs. 

2402. Improvements IN Ececrric Lamps, G. Haukes, 
Westmtnster, and R. Bowman, Ipswich.—3lst May, 


1881. 8d. 
In this lamp the regulation of the arc is effected by 


means of the electro-magnet attached to the upper 
carbon holders, the carbons being kept in contact 


when no current is passing by the spring shown. The 
lower carbon holder is immersed a metal tube— 
glass lined—containing mercury. As the lower 
carbon rises through the plate to which the mercury 
tube is fixed, it passes between the arms of an electro- 
a and through a gripping piece pivotted at right 
angles. To the magnet attached to the gripping piece 
is the armature of the magnet, the attracting power 
of which rocks the former and causes it to grip the 
carbon. The lower carbon rises as it is consumed 
under the pressure of the mercury, but is prevented 
from rising too far by the action of the gripping piece. 
2404. PortasLe Errervescent FOUNTAIN FOR THE 
PRopUCTION AND or AERATED WATER OR 
Liquors, R. Seager, Ipswich.—81st May, 1881. 6d. 
This relates to the construction of the apparatus for 
the preparation and supply of atrated waters. 
2405. Foipine Arm Cuair, W. H. Beck, London.— 
3lst May, 1881.—(A communication trom B. Dubreil, 
St. Nazaire, France. 
ists in the arrang t and fittirg of the 
joints, brackets, standards, and arms of the chair, of 
the extension and of the legs of the latter, and especi- 
ally the chair back sliding in grooves in two of the 
standards stayed by spring brackets when the chair is 
opened out, and bound by connecting rods at the back 
of the seat, so that by working the chair back the 
chair can be either opened or closed. 


2408. Raisinc on Forcino Water, &c., A. Clark, 
Lancaster-gate.—3lst May, 1881. 6d. 

This consists of a combined gas engine and pump 
in which the expansive action of the gases of combus- 
tion is applied to act in one and the same cylinder 

ectly upon the surface of the water, either with or 
without the intervention of a piston. 

2415. MAnNuractuRE oF FaBrics FOR GARMENTS, 
Upnotstery, &c., J. Cocks, Upper Norwood.—lst 
June, 1881.—(Not proceeded with.) 2d. 

This ists in the bination or union of plaits 
or braids of mohair or worsted with any suitable fabric 
to form a back or foundation for the surface of mohair 
or worsted, which surface can be varied and rendered 
ornamental. 


2416. A Macneto-ELectric Macuine, F. Wolff,—1st 
June, 1881.—(A communication from C. P. Jiinger- 
sen and L. V. Lorenz, Copenhagen.) 6d. 

This machine is somewhat similar to thc Gramme. 
It has an outer electro-magnet, and an annular arma- 
ture with wire coil sections, and rotating between the 
poles of the electro-magnet. Powerful action is 
obtained by means of a central electro-magnet inside 
the annular armature ; this electro-magnet is of the 
shape of two bar magnets placed crosswise, and having 
north and south poles respectively, united by a pole- 

jiece ; it has also a central gudgeon, which is screwed 
nto a standard, so that the north and south pole of the 
inner electro-magnet are opposite the north and south 
le of the outer one. To steady the armature in its 
ores, unmagnetic rings project from it; one of 
these has a central annular steel boss, which fits freely 
round the gudgeon, and a projection which works in 
the bearing, and the other is fastened to the armature 
spindle. The armature is made up of a number of 
insulated rings, held together by bolts. The spokes 
uniting the ring at the gudgeon end with its boss are 
chamfered off on the edges, and have little wings, 
so that by the rotation of the armature an 
air current is introduced, preventing any heating. The 
outer electro-magnet consists of two electro-magnets 
connected by the bed-plate of the machine; the two 
each resemble the half of a horseshoe. This machine 
has been illustrated and described in Tae ENGINEER. 


2422. Meter, W. R. Lake, London,—lst June, 
1881.—(A communication from L. J. E. Jacquet, 
Paris.) 6d. 

This consists of a fluid meter characterised by the 
special arrangement of the distribution chambers, 
whereby they are rendered easily accessible, and of 
the valves which are brought to their seats by the 
effect of the current, and the combined effect of the 
piston and the sprig, whose pressure may be 
as desired, to compensate for the wear of the working 
or moving parts, the arrangement of the said valves 
being such that they are rigidly connected, easil: 
se in position, and regulated, and that they wor! 
reely and do not wear rapidly or loose their proper 
shape in use. 

2424. OvernEaD Sewinc Macnives, G. F. Elder, 
Lochee, North Britain.—2nd June, 1881. 6d. 

This relates to the means for driving the needle of 
overhead sewing machines of the class in which a 
spiral needle is used, and consists in driving the said 
needle between two rollers, one of these rollers being 
inside the needle and bearing upon all the coils of the 
needle on the inner side thereof, the other roller bear- 
ing upon rather more than the first coil of the needle 
only, whilst the other coil or coils of the needle is or 
are left free from the pressure of the said outer roller, 
and the said coil or coils are therefore free to move or 
be moved elastically through a slight distance to 
accommodate themselves to the work. The invention 
also provides means for driving the outer roller, and 
for regulating the pressure thereof upon the needle. 
2428. CLEANING anv Knives, J. Hargrave, 

Leeds.—2nd June, 1881. 6d. 

This consists in the combination of two horizontal 
dises with annular cleaning and polishing surfaces and 
central recesses, the said horizontal discs being 

ted on independent axes, to allow of free passage 
of the knives to be cleaned and polished over and be- 
tween the annular surfaces and across the central 
recesses. 


2429. AND HAMMERING Metats, 
Mainwaring, Manchester.—2nd June, 1881. 6d. 

This relates to the planishing and hammering of 
metals, and more particularly to the treatment of 
copper cylinders and of plates, whether curved or flat, 
and consists of a novel arrangement of apparatus 
whereby the cylinder or plate to be operated upon is 
b d and fed aut tically. 

2430. Atarm anp Srop APPARATUS USED IN 
Macuines ror GRINDING Cory, &c., F. Wirth, 
Frankfort-on-the-Main,—2nd June, 1881.—(A com- 
munication from J. Weber, Uster, Switzerland.)}— 
(Not proceeded with.) 2 

This relates to an apparatus or device which, when 
the choking or filling-up of the spout or delivering 
device of the machine occurs, will cause a signal to be 
given which indicates that choking is taking place, or 
the said apparatus may be connected with suitable un- 
shipping r, and automatically cause the machine to 
which it is applied to stop. 

2432. Peramputators, 7. G. Wells, Birmingham.— 
2nd June, 1881.—({Not proceeded with.) 4d. 

This relates to the construction of perambulators so 
that they may be easily taken to pieces and packed in 
a small compass, 

2435. Sarety Vatves ror Borrers orn WarteEr- 
HEATERS, W. Payne, Birmingham, and W. Fisher, 
June, 1881.—(Not proceeded with.) 


This relates to a double safety valve; to a combined 
float, water-level indicator, and safety valve; to com- 
bined safety valves, float, and bell weight. 

2436. Breecu-Loapinc Rirtes, R. Hibbert, Man- 
chester.—2nd June, 1881.—(A communication from 
N. Saverbrey, Basel, Switzerland.) 6d. 

This consists in the combination of parts consti- 
tuting the breech action or apparatus for cocking, 
firing, and extracting. 

2438. Macuinery For CLEANING COTTONSEED, G. 
Welburn, Beverley.—2nd June, 1881. 6d. 

This consists in the mode of cleaning cottonseed 
from adhering particles of cotton by means of beaters 
fixed on two rotating shafts revolving in opposite 
directions in a cylinder. 

2458. Roapways, Pavements, &c., J. Herd, Bir- 
mingham.—3rd June, 1881. 6d. 

This consists in forming roadways, é&c., of blocks or 


setts composed mainly of concrete or other earth 
material, the said blocks or setts being faced wit 
asphalte or other like material, with or without 
metallic projections. 


2457. Feepinc Paper To Printinc Macuines, &c., 
insmore, Liverpool, a F. Hoyer, 
Waterloo.—4th June, 1881. 6d. 

This relates to the use and application of an exhaust 
or suction for withholding the under sheets of r 
and preventing more than one sheet of paper = ol 
lifted and fed at a time. 

2460. Manuracrure or Tin AND TERNE Piartes, J. 
June, 1881.—(Not proceeded 
with. 

When desired to make tin plates as cheaply as pos- 
sible, the plates are placed in a solution of zinc, and a 
film of that metal is deposited on the surface. They 
are then placed ina solution of tin and a coating of 
that metal is deposited on the zinc surface. In 
manufacturing terne plates the sheet of iron is coated 
with zinc, and then a coating of lead is depesited by 

electric process. 

2462. Treatment or Soap Leys, GLyceRine, &c., 
C. Thomas, Bristol,and A. Domeier, London.—4th 
June, 1881. 6d. 

This relates to means of obtaining crude glycerine 
and other useful products from soap leys, and to 
remove from the crude glycerine the disagreeable 
smell and taste that remains in it. 


2467. Fixinc WHEELS oR PULLEYS UPON AXLEs, 
&c., K. A. Hamsell, Sheffield.—6th June, 
This consists in the mode or method of fixing 
wheels or pulleys on their axles or shafts by producing, 
aero J by casting, ribs or longitudinal projections 
nside the bosses of the wheels or pulleys, forming 
corresponding longitudinal grooves or recesses in the 


axles or shafts, and there forcing the said bosses of 


the wheels or pulleys on to the grooved portions of 
such axles or shafts. Fig. 1 is a transverse section of 
an axle after it has been longitudinally grooved at 
the part intended to receive the wheel or pulley boss. 
Fig. 2 is a transverse section of the corresponding 
wheel or pulley boss showing the part circular or seg- 
mental-shaped projections therein. 


2468. Manuracture or NEcKTIEs oR Scarrs, W. R. 
Lake, London.—6th June, 1881.—(A communication 
from J. H. Fleisch, New York, U.S.A.)—(Not pro- 
ceeded with.) 

This consists in a flat cross apron scarf constructed 
with a soft or yielding centre piece and with cross 
aprons, the upper outer portions of which are sup- 
ported or stiffened. 


2470. Disues anp Basins oF EARTHENWARE AND 
Mera C. Russel, Garforth.—7th June, 1881. 6d. 
The basins are constructed with division pieces, so 
as to form compartments for the various foods to be 
placed therein, and recesses are formed at the top edge 
to hold seasonings. 

24'73. Weavinc VELVET, VELVETEEN, AND PLUSH, 
J. W. l and B. Cooper, Manchester.—7th June, 
1880,—(Not proceeded with.) 2d. 

This consists in oe ae with what are commonly 
called the half-binding picks in weaving velvet, 
velveteen, and plush. 


2477. Bett Ciasp on Courtine, &c., A. M. Clark, 

London.—7th June, 1881.—(A communication from 

W. M. Whiting, Elizabeth, New Jersey, U.S.A.) 6d. 

This consists of a bell clasp having bell-mouthed 

ends and inwardly projecting ribs that grasp the 

material of the belt near the ends. Pincers for apply- 
ing the clasp are described. 


2478. Apparatus FOR APPLYING AIR TO THE 
EVAPORATION OF SUGAR-CANE JUICE, BEETROOT 
Juices, Syrups, &c., W. Hume, Buenos Ayres.—7th 
June, 1881.—(Not proceeded with ) 2d. 

The air to be used, more or less dry, will be obtained 
| the expansion into suitable passages or chambers 
of compressed atmospheric air which has been pre- 
viously cooled down while under compression by 
several cooling mediums, 

24'79. IMPLEMENT FoR StTIPPLING oN LITHOGRAPHIC 
Stones, &., W. R. Lake, London.—7th June, 1881. 
whe communication from J. Gast, New York, 

The following is a formula of the ingredients con- 
stituting the preferred composition of which the pad 
is made, viz.:—10 1b. india-rubber, 120z. sulphur, 
48o0z. vermillion, 20 oz French zinc, white, 4 oz. 
powdered soapstone. These ingredients are thoroughly 
mixed together, gentle heat being applied to render 
the mass homogeneous. 

2480. Tursines, W. R. Lake, London.—ith June, 
1881.—(A communication from W. F. Jobbins, G. E. 
Raymond, and J. Sherck, New York.) a 

This consists, First, in the bucket having pockets 
located at the junction of their vertical and rearwardly 
inclined portions, whereby the water is chambered in 
its concussion ; Secondly, in the combination with the 
wheel case and the gate ring of wooden bearings 
attached to the latter and adapted to bear against the 


upper ring of the wheel case; Thirdly, in the combina- 
tion with the wheel case and the gate of vertically 
adjustable bearings located in the horizontal flange of 
the wheel case and adapted to support the gate; 
Fourthly, in the combination with the wheel case and 
the gate ring of gate wings pivotted to upright pivots 
attached to the said wheel case, the said gate wings 
being provided with a bearing at one end on the 
— of the wheel case, and at their opposite end 
on the edge of the gate ring. Other improvements are 
described. 
2485. Sprxninc AND TwIsTING MACHINERY, P. Smith, 
jun., and S. Ambler, Keighley.—8th June, 1881. 
10d. 


This consists in effecting the required vertical 
motion to the a direct from the vertical 
motions of the lifter , 80 that the tension on the 
driving bands or cords from such driving cylinder 
remains uniform. 

2481. Frsrovs Materiats, W. R. Lake, 
London.—7th June, 1881.—(A communication from 
E. and A. W. Harris, Providence, U.S.A.) 6d.‘ 

This consists, First, in the combination of a ring 
adapted to support a traveller and having a ban 
groove in its Y phery with a hollow support or axis, 
through which the cop or bobbin passes in the process 
of spinning; Secondly, of a traverse cam constructed 


with a series of short rises and declinations in its 
periphery; Thirdly, of an auxiliary band cylinder 


having the same vertical motions as the ring rails, ih 
combination with means for giving it such motions. 


The drawing is a transverse section of the spinning 
frame. 


2486. Empitoyinc Gases From Woop or Cork IN 
Furnaces ror Sme.tinc, M. Bauer, Paris.—8th 
1881.—(A communication from A. C. d' Alina and F, 
Girot, Paris.)--(Not proceeded with.) 2d. 

The gases employed are produced from wood or cork 
in special ovens in the usual way; they are then con- 
ducted for the purpose of saving the bye products into 
acondenser, and then into a gasholder. From the 
gasholder the are conducted to special receivers 
surrounding the blast furnace, whence it enters the 
furnace through suitable pipes. 


2488. Exptosive Compounns, C. D. Abel, London.— 
8th June, 1881.—(A communication from M. E. 
Saulaville and R. Laligant.) 4d. 

This relates to the manufacture of explosive com- 
pounds, consisting of mixtures of two substances 
which are not separately explosive, but such that 
when the compound is ignited, matter of one of them 
ps reaction with matter of the other effects explo- 
sion. 


2498. Horsesnoss, &€., J. Howard, North Hyde.—Sth 
June, 1881.—(Not proceeded with.) 2d. 

The shoe is made, the upper part being somewhat 
conical, to fit within the wall of the horse’s hoof, and 
the under part of the shoe flat with a groove, in which 
groove are a number of small perforations. Within 
the groove a circular or otherwise sha) leather or 
india-rubber band, or a band composed of other elastic 
material, is placed. The shoe is sewn to the hoof. 


2494. Onrarninc Waite Compounns FRoM LEAD AND 
Zrxc OREs FOR MAKING PicMEnts, &., 4. French, 
Morriston, Glamorgan.—8th June, 1881. 

This relates to the process for producing white 
compounds or pigments composed of sulphite of lead 
and sulphite of zinc, in which process calcined ores or 
materials containing lead and zinc are partly reduced 
and partly sublimed in a cupola smelting furnace, air 
being introduced amongst the volatile matters above 
the charge as well as at the tuyere, combined with 
the use of a wet condenser, in which the sublimate is 

lected and simult ly purified by means of 


water. 


2495. Improvements Arc Licuts, 
G. Brewer.—8th June, 1831.—(A communication from 
T. A. Edison.) 6d. 

In this lamp the carbons are rotated forward by 
means of an clectro-motor as they are consumed. The 
regulation of the arc is obtained by means of the 
armature of an electro-magnet in the lamp circuit, 
which carries two pawls for clamping the rod, and 
holding it up. When, however, the resistance of the 
lamp circuit is increased beyond a certain point, a 


magnet in a shunt circuit overcomes the first magnet 
and draws the armature downward. The clamps have 
arms which strike stops when the armature reaches 
its lowest position, and throw the clamps away from 
the holding rod, thereby allowing the carbon to drop. 
The magnet in the lamp circuit again becomes the 
more powerful, and stops the further descent of the 
carbon, or raises it again to establish the arc. The 
eee will be better understood from the illustra 
mn. 


2501. Apparatus FoR SupporTiING, Fixrnc, 
ApsusTiINc Swine Lookine &c., W. J. 
Hinde, Camden-road. 

ith. 
This relates to means of supporting, fixing, and 
adjusting swing looking glasses, &c. 


2502. Stream Grain Driers, A. M. Clark, London.— 
8th June, 1881.—(A communication from H. Cutler, 
North Wilbraham, Mass., U.S.A.) 6d. 

This consists in constructing the steam head of a 
grain drier with a flange along the inner side of the 
rim, to receive and confine the ends of the casing 
boards; also in constructing the end spider with 
curved arms and a conical flange to receive the grain, 
and holes to receive the steam pipes ; also in the com- 
bination with the drier shafts, the outer steam pipes, 
and the inner steam pipes of one or more spiders to 
support the steam pipes securely, and allow them to 
be made of any desired length. Other improvements 
are described, 


2507. Trusses, J. Mayer, Marylebone.—9th June, 
1881. 6d ‘ 


This consists in = Ray ssbb combination of 
parts of trusses, whereby the ing part or pad of 
the truss is rendered adjustable by the adaptation of 
a ball-and-socket joint thereto. 
2508. Removat or Harrs From Seat Sir 
M. Lampson, Bart., London.—9th June, 1881. 6d. 
This relates to pon in on patent 3226, dated 
6th August, 1880, and consists in the employment of 
heat for burning, dividing, or separating the water 
hairs or stiff bristles from the skin in place of kniver 


or shears. 
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2508S. Grixpixc orn Putvertstnc Apparatus, P. M. 


hermetically sealed so that the said liquid may move 
fi tacle to tacle in vacuo, C is a lam 


Justice, London.—9th June, 1881.—(Ac 
J. EB. Holmes, Washington, U.S.A.) 6d. 
This consists, First, of the construction and use of 
grinding surfaces formed of alternate plates or layers 
of bard and soft plates, whether used with or without 


@ central crusher; Secondly, of the application and 
use of grinding surfaces excentrically placed to each 
other and operated upon separate shafts or axles; 
Thirdly, of the combination with a revolving grindi 
cylinder, which may or may not be capable of en 
— of a pivotted adjustable grinding surf: 


face. 
drawing represents a vertical section of a mill. 
2506. Tose Expanpers, J. Hall and S. Thompson, 
Sunderland.—9th June, 1881. 6d. 
In the drawing A is the hub or boss; B B sections 
thereto; C is a screw having its bearing in the 
hub A, and prevented from moving endwise therein 


bd the collars D D'; E is a nut which on being drawn 

long by the screw C causes the sectional parts B B to 

expand, which in their turn press against the inside 
of a tube. 

2520. Manxvracture oF Buoyant ARTICLES, TO BE 
USED aS PROTECTORS FROM DROWNING AND AS 
Isvatips’ Matrresses, J. Sexton, London.—9th 
June, 1881. 6d. 

A sheet of air cells is enclosed in a suitable cover, 
and the interstices between the air cells are filled up 
with suitable non-absorbent buoyant stuffing. 

2528. Lire Rart or Boat, A. M. Clark, London.—9th 
June, 1881.—{A communication from W. N. van 
Wagener, Newark, New Jersey, U.S.A.)—{Not pro- 
ceeded with.) 4 

This consists in a raft or boat composed of two or 
more long flat-bottomed floats or pontoons, conn 
together side by side by means of hinged and pivotted 
braces or and other devices, in such a manner 
that they may be held in close contact with each 
other. 

2525. Apparatus For Giazinc Paper, 7. R. Joha- 
ston, Edinburgh.—10th June, 1881. 6d. 

This relates, First, to the means for giving an inter- 
mittent motion to the glazing rolls; and Secondly, to 
ey means for fixing the metal glazing plates upon the 
rolls. 


2526. MaTERIALS FOR TAKING PHOTOGRAPHIC NEGA- 
tives, J. B. Holroyde, Halifax.—10th June, 1881.— 
(Not proceeded with.) 2d. 

This consists of a mode for dispensing with the use 
of glass plates in taking photographic negatives by 
the application of a film of gelatine or like matter, 
rendered sensitive to light, supported on paper more 
or less transparent. 

2527. Pristine Scrraces, W. B. Woodbury, London. 
—10th June, 1881. 4d. 

This consists in the method of preparing a printing 
surface from type or other cut or engraved design by 
making a mould from such type, pressing a thin sheet 
of tin or other metal foil into such mould and applying 
gelatine or gelatinous material to the back of the 
metal] sheet. 

2529. Macurivery For Drerstnc FLOUR AND CLEAN- 
inc Grain, &c., H. M. Lucas, Bridgenorth.—10th 
June, 1881.—(Not proceeded with.) 2d. 

A horizontal or diagonal sieve is used in combina- 
tion with an endless band brush. 

2535. Gas Conpensers, H. and F. C. Cockey, Frome.— 
10th June, 1881. 6d. 

This relates to the construction and general arrange- 
ment of the condensing pipes and chamber, so as to 
admit of the efficient use of a scraper. 

253'7. ManvuracturE oF Metatiic ALLoYs or Com- 
pounps, G. A. Dick, London.—l0th June, 1881. - 
(Not proceeded with.) 2d. 

This relates, First, to a method of deoxidising the 
oxide or oxides generally contained in copper and in 
the usual alloys of copper; Secondly, to obtaining 
improved alloys or compounds by the addition to gun- 
metal and brass of phosphuret of iron; and Thirdly, 
to the addition of lead to the said last-mentioned 
alloys, consisting of iron, phosphorus, and gun-metal 
or brass. 


2545. Frames ror Looxinc &c., 

F. Wirth, Frankfort-on-the-Main.—11th June, 1881. 
A communication from F. Roeder, Frankfort-on- 
the-Main.) 4d. 

This consists in the employment of aspringy loopor 
bow with two conical or tapered ends, in combination 
with a sleeve, box, or tub’ piece fixed at the back 
of the article. 

2546. Sewirnc Gearixe, H. J. Haddan, 
London.—11th June, 1881.—(A communication from 
M. J. Lecour, Darnetal, France.) 6d. 

This relates partly to the arrangement of a friction 
disc, communicating to a friction pulley in contact 
with the surface of said friction dise a rotary motion, 
which is directly proportional to the radius from the 
point of contact to the centre of the friction disc. 
254'7. Tarasuinc Macuinery, H. J. Haddan, Lon- 

don.—11th June, 1881.—(A communication from T. 
Martin, Poilly, France.)—(Not proceeded with.) 2d. 

This consists in the addition to the machinery of a 
stripping or cleaning beater and its accessories, and 
by such means meghanically and in one operation 
extracting the seed and removing it from its envelope. 
2540. Suavinc or Frsisuisc Harp anp Sort Fett 

Hats, J. Eaton, Stockport.—llth June, 1881.—(Not 
proceeded with.) 2d. 

The hat is fixed on a revolving block upon a table. 
On the table and around about half the circumference 
of the block are arranged a number of adjustable 
reciprocating carriages carrying rubbers for shaving or 
finishing the hat as it is revolved. 

2560. Utitistinc Liquips FoR THE PrRo- 
DUCTION OF Motive Power, W. R. Lake, London,— 
13th June, 1881.—(A communication ‘from J. L. 
Landis, Lancaster, Penn., U.S.A.) 6d. 

Ais the hub of a wheel, and B a series of tubes 
attached thereto at their central part. The tubes are 
provided at their ends with hollow bulbs p. These 
tubes and their terminal bulbs are partly filled with 
liquid, such as alcohol, and then exhausted of air and 


rom 

which in heating the bulbs causes a part of the liqui 
to vaporise, — the pressure of the gas thus 
formed will force remainder of the liquid out of 


the said bulbs and through the tube into the upper 

bulb, thus causing the latter to preponderate and the 

hub drum or shaft A to turn. 

2565. Tricycies, &., J. is, Reading.—18th 
June, 1881. 6d. 

This consists in making at the side of each of the 
principal cranks of the driving shaft a secondary 
crank, preferably of about half the radius of the 
principal cranks, and connecting the treadles to their 
respective pairs of cranks by means of fiexible con- 


nections and id rods and connecting gear, whereby 
the driving during part of its rotation is acted 
upon by the principal cranks, and during the remain- 
ing part of its rotation by the dary cranks. 


2569. R. Hall and J. Hobson, Bury.—l4th 
Tune 4881. 6d. 


This consists, First, in the employment of the lever 
A, in which is a groove to receive the wire : Secondly, 


| 
in the tappet D actuated and communicating motion 
to the lever A; Thirdly, of a temple fitted in the 
breast-plate. 
25°75. Manvracrvre or Baryta, W. BE. Gedge, Lon- 
don.-—l4th June, 1881.—(A communication from 
J. Maumené, Lyons, France.) 4d. 
This relates to an improved process of manufacturing 


2581. Preparation oF Starns MATERIALS FOR 
Po.isHtne, C. M. Sombart, Magdeburg, Germany.— 
14th June, 1881.—(A communication from G. Glafey, 
Nitrnberg, Bavaria.) 2d. 

This consists in the use of carnauba wax in a 
hydrated state combined with metallic and other 
oxides and colouring matters for preparing stains, 
polishing, and scouring matters. 

2585. Macurve Ham™ers, H. J. Haddan, London.— 
14th June, 1881.—(A communication from A. Beau- 
dry, Massachusetts, U.S.A.) 6d. 

This consists the new combination of various 
parts, being the frame and anvil, together with a 
reciprocating ram with springs actuated by a rod, 
spring, rotary crank shaft, and connecting ved, with a 
screw-threaded sleeve and springs. 

2507. Wire Gavze ror Paper Mitts, &c., R. H. 
Brandon, Paris.—1ith June, 1881.—(A communica- 
tion from L. Lang and Son, Alsace-Lorraine.) 2d. 

The wire cloths are nickelled, either before weaving 
ae gauze or after the gauze is withdrawn from the 
oom. 

2821. Arr To Lamps, 
Birmingham.—28th June, 1881. 

This relates to the construction and combination of 
the parts of concentric tubes for supplying the air for 
combustion, and for carrying away the products of 
combustion. 

2639. BessEMER CONVERTER AND FURNACE LriNtNos, 
D. Evans and A. E. Tucker, Rhymney, South Wales. 
—lith June, 1881. 4d. 

This relates to the use of a composition consisting 
of ground ganister or sandstone, or similar ground 
silicious material, mixed with tar or similar hydro- 
ae, preferably with the addition of a little coal- 

ust. 

2683. Manvracture or oF Copper AND Brass, 
W. E. Everitt, Birmingham.—18th June, 1881. 4d. 

This consists in casting the hollow ingots from 
which the said tubes are mage in a trough-shaped 
mould, open, or partially open, at top, having a 
central metallic core or mandril, the said mould being 
by preference rectangular, or nearly rectangular, in 
cross section, and the core or mandril by preference 
elliptical in cross section, the mould and core during 
use being so adjusted that the core and top of the 
mould are horizontal. 

2686. Parqver Fioormsc, A. Damman and A. 
Cassard, Brussels.—20th June, 1881. 6d. 

The flooring consists of parquetry laid upon blocks 
or slabs of terra-cotta, stone, cement, or other like 
materials, with the interposition between the par- 
quetry and the said blocks or slabs of waterproof 
material. 

3256. Pumps, H. H. Lake, London.—-26th July, 1881.— 
(A communication from P. E. Jay, New York, 
U.S.A.)\—(Complete.) 6d. 

This consists of two axially coincident cylinders 
A B, each constructed with an offset 6 and a flange 
d, and each provided with its own packing D, gland 


E, and bolts ¢, and a1.aaged with a space between 
them sufficient to permit access to their interiors, in 
binati th suitable pi connecting the said 
cylinders, and a piston common to both of the same. 


&e., C. W. Torr, | 
6d. 


3725. Rerriceratinc APPARATUS FOR FLUvIDs, 
Liquips, on Soiips, H. D. Cogswell, San Fran- 
cisco, U.S.A,--26th August, 6d. 

This consists in the employment of a series of pipes 
arranged in horizontal layers or coils within a cham 

or case, 80 that ice may be placed upon the coils. 

8876. Sewinc MacHINes FOR MANUFACTURE OF 
Boots anp SxHoxrs, &c., W. R. Lake, London.— 
Tth September, 1881.—(A communication from J. B. 


ting th 
means for loca’ e ition of the back of the 
threads in 
4168. Governinc APPARATUS FoR ELecTRIc Ma- 
CHINES, W. P. Thompson, Liverpool.—27th em- 
ber, 1881.—(4 communication from Prof. J. W. 
piece of me soas to tend to make 
tact and esta’ 


con’ communication be- 


FIC. 1. 


tween the es, its position lated by the 
stren of the current. rie 
e; Fig. 2 the apparatus attached. C C! are 


{4168 Fic.2 
| 2D 
T iTE 2T 


pieces of tic metal pe enough to reach from 
pole to pole, D D, Dg are guide rods of diamagnetic 
metal, T T, Tg are springs of diamagnetic metal. 
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SELECTED AMERICAN PATENTS. 


From the United States’ Patent Office Oficial Gazette. 


249,517. Friction Lock ror Sreerinc WHEELS, 
Stephen B. Greacen, Perth, Amboy, N. J.—July 8th, 


1881, 

Claim.—(1) In combination with a steering wheel 
D, of a hand steering apparatus, a friction becket or 
lock connected with a d-wheel and uniting screw, 
and adapted by the turning of said hanc-wheel to 
form a locking contact with the friction plate C, the 
screw F turning in the square hub G and forcing the 
wheel D, sliding on the hub, against the plate C, sub- 
stantially as specified. (2) In combination with the 
shaft A, having the square hub or boss G, and 
| the friction plate C, the steering wheel D, having in 
| its inner face a square hole H, adapting it by the 
| movement of the hand-wheel E, as above described, 
| to slide upon the square hub G, substantially as set 


forth. (3) In combination with the shaft A, having 
the square hub, substantially as described, and convex 
friction plate C, the concave face of the steering wheel 
D, adapted by the movement of the hand-wheel E, as 
above described, to forma locking connection with the 
plate C, substantially as specified. (4) In combination 
with the shaft A, plate C, and steering wheel D, con- 
structed and arranged substantially as set forth, the 
hand steering wheel E, provided with the screw F, 
substantially as and for the purpose specified, 


249,630. Mecuanism, Maximillian Jacker, 
Marquette, Mich.—May 20th, 1881. 

Claim.—(1) The combination of revolving and fixed 
friction discs with a centrifugal governor in a manner 
that a very slight vibration of the balls will, when the 
governor attains a certain speed, suspend adhesion to 
the driving friction disc and cause friction on the 
fixed disc, thus maintaining a steady normal speed for 
the governor, which does not increase during the sub- 
sequent higher speed of the motor, substantially as 
and for the purpose specified. (2) The combination 
of a planet wheel or its equivalent with the driving 
friction disc in one piece or firmly connected with the 
same, with intermediate gears fulcrumed ona of 
the governor having a steady normal speed or motion, 
with a driven gear keyed to the central spindle or 
arbor, which transmits motion to the cut-off excentric 
so that after the governor has attained its normal 
speed the increasing speed of the planet wheel or its 
equivalent will be communicated to the central arbor, 
driving the same in an o' ite direction at a rapidly 
increasing speed until the motion of said arbor and 


a clutch or ratchet interposed between gears and 
excentric, so that a direct motion is transmitted from 
the gearing to the excentric only in one direction,* 
allowing the cut-off excentric vy 4 carried by a pro- 
jection on the main excentric independent of the 
differential gearing during a slow motion of the 
engines, the position of the cut-off excentric in the 


[249.630] 


latter case being such that steam will follow the 
piston during the whole length of the stroke at ful? 
pressure, while the excentric is yet capable of being 
shifted by the gearing far enough to cut the steam 
off at the beginning or at any point of the piston 
stroke, substantially as 
249,657. BunpLe Compressor ror Gram Borpgrs, 
Lewis Miller, Akron, Ohio.— September 7th, 1881. 
with the binding arm of 
a grain er, of a bundle compressor consis’ ofa 
flexible cord secured at one end to the Seding at 


some distance from its point, and passing thence 
through a guidearm mounted on the binding arm, and 
finally secured at its other end to an elastic spring on 
the said guide arm, substantially as Prva de 
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Epps’s Cocoa.—GRATEFUL AND COMFORTING. 
—‘* By a thorough knowledge of the natural laws 
which govern the operations of digestion and 
nutrition, and by a careful ——— of the fine 
properties of well-selected Cocoa, Mr. Epps has 
provided our breakfast tables with a delicately 
flavoured beverage which may save us many 
heavy doctors’ bills. It is by the judicious use of 
such articles of diet that a constitution may be 
gradually built up until strong enough to resist 
every tendency to disease. Hundreds of subtle 


the motion of the engine shaft become isoch 

and remain so during the normal s of the engine, 
while the slightest fluctuation in the motion or speed 
of the engine will destroy this isochronism, and will 
thereby c! e the position of the cut-off excentric, 
which is mounted loose on the engine shaft, thus ad- 
justing the lead of the cut-off valve and regulating the 
degree of expansion automatically for every degree 
of resistance by a positive connection with non-inter- 
mittent motion. (8) In combination with the 
governor, differential gearing, and cut-off excentric, 


maladies are floating around us ready to attack 


wherever there is a weak point. We may escape 
many a fatal — eeping ourselves well 
fortified with pure blood and a properly nourished 


frame.” — Civil Service Gazette. Made simply 
with boiling water or milk. Sold only in packets 
labelled—‘* James Epps AND Co., Homceopathic 
Chemists, London.” — Also makers of Epps’s 
Chocolate Essence for afternoon use.—[ADVT.. 
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A NEW TORPEDO BOAT. 

Ox Wednesday Admiral Brandreth, Controller of the 
Navy, Messrs. Morgan, Butler, and Allington, of the 
Admiralty, and several naval attaches of European Powers, 
visited a torpedo boat brought up to Westminster Pier 
for the purpose by Mr. Yarrow, of Poplar. This craft 
may be regarded as the latest example of torpedo boat 
construction, and thus deserves more than a passing 
comment, 

Messrs. Yarrow and Co., of Poplar, are well known all 
over the world as builders of torpedo boats on the most 
improved system. The experience acquired by Mr. 
Yarrow during years of successful construction of this 
type of vessel he has utilised continually, with the result 
of making his designs more and more perfect. The boat 
of which we are now speaking has been built for the 
Italian Government, and is of the ae size, being 100ft. 
long. She is of what is known as the Batoum class, and 
is very similar to many sent by Messrs. Yarrow to the 
Mediterranean, which have reached their destination in 
safety. She is propelled by a pair of compound engines 
capable of indicating about 500-horse power, steam being 
supplied by a boiler of the locomotive type. She has a 
two-bladed screw, the results of the experiments carried 
out by Messrs. Yarrow, and reported in our columns, show- 
ing that the two-bladed screw is better for high speeds 
than either the three or four-bladed propeller. This boat 
has attained the highest velocity ever reached by any 
vessel fully equipped and ready for action, Her measured 
milespeed isthe highest ever officially recorded, namely, 22°46 
knots, or very nearly 26 miles per hour. We believe, how- 
ever, that in a private trial even this performance was slightly 
beaten. She is fitted with a bow rudder, by the aid of 
which she can be turned round almost in her own length ; 
and the screw has been so designed as to give great backing 
power. This is regarded by all naval Powers as a most 
important qualification, because in consequence of the 
extended use of machine guns, it is of the utmost import- 
ance to present as small a mark as possible to the enemy, 
and this can only be done by keeping bows on to the ship 
attacked. Immediately after the torpedo is discharged the 
boat goes ashore as quickly as possible out of gun shot. 
The new boat is fitted with two tubes in the bows for dis- 
charging Whitehead torpedoes, so that she is a much more 
dangerous foe than the ordinary spar torpedo boats. She 
is steered from a point near the bows, the steersman being 
in a bullet-proof conning room; while the sloping 
deck heme is made of steel plates which would pro- 
bably resist any but very heavy Nordenfelt or Gatling 
projectiles, so that the men engaged in getting the fish 
torpedoes ready for launching would be ldecty safe. 
The enormous velocity of the boat gives her a great 
advantage. It may be taken for quate that ata distance 
of one mile from a ship to be attacked she would be safe, 
and she need not approach nearer than 300 yards to dis- 
charge her projectile. Thus she would certainly have to 
remain ie fire only while she was attacking. If she 
did not succeed, she would of course still be exposed to 
risk, but the chances are that she would succeed, when of 
course little more attention would be paid to her. But 
steaming at 22 knots an hour, she would be only in im- 
minent danger for about 24 minutes, during which time 
her range would be continually altering, and it would not 
be by any means easy to hit her. 

We have said that she is the fastest craft afloat, and it 
— be supposed that this result is due in some measure 
to her comparatively large dimensions. It is ordinarily 
assumed that, other things being equal, the larger a ship is 
the more easiiy will she be oan ; that is to say, that the 
resistance of a steamship does not increase so rapidly as 
her dimensions. This law holds good with torpedo boats 
up to about 15 knots ; and Mr. Yarrow has found that at 
that speed a boat 100ft. long and displacing about 25 tons 
can be propelled with absolutely—not comparatively—less 
= than a boat displacing 15 tons, But after 15 knots 

ave been reached a new law appears t» come into opera- 
tion, and the resistance of the 25-ton boat is just the same 
proportionately, or nearly the same, as that of a boat of 15 
tons, This is another of the anomalous results obtained 
at exceptionally high velocities 

The most noteworthy novelty in the new boat is an 
arrangement extremely simple but none the less ingenious, 
for } ni oe the fire being put out should the stokehole 
be drowned. In all torpedo boats previously built, if shot 
entered the stokehole, and made anything like a large 
aperture, the furnace would be quickly submerged, 
and the boat would be left a helpless log on the 
water. For those who are not bee acquainted with 
the internal arrangements of torpedo boats, it is proper 
to explain that they are divided into water-tight 
compartments, in which are enclosed the engines, the 
boiler, and the stokehole, in which the coal is carried in 
sacks, The stokehole is shut down by air-tight lids, 
and a fan forces air into it to maintain the draught, 
which is very intense. The end of the boiler is, so to 
speak, fixed in a bulkhead, and in this are made two flap 

oors. The pressure of air in the stokehole forces open 
these doors, and the air then enters the compartment in 
which the boiler is fixed, and gets into the fire through 
the ash-pit and bars. It will be understood that there is 
no communication whatever with the ash-pan from the 
stokehole. If a boiler tube burst while the fire-door was 
shut, the smoke-box doors might be blown open; but the 
rush of steam and water would be confined to the com- 
partment in which the boiler is, and the firemen could 
not be hurt, because the flap doors before alluded 
to would close, and shut off the stokehole from the 
boiler room. The last improvement introduced by 
Mr. Yarrow consists in carrying up the sides of the 
ash-pan as in the sketch, which is not to scale. Here 
A is the ash-pan, B bulkhead reaching to deck above, 
C is the flap-door to admit air to the boiler room. The 
ash-pan, it will be seen, is carried up above the bottom of 
the boat E for about 3ft. 9in. The utmost depth to which 
the water can rise in the stokehole is 3ft. 3in., 
representing about 11 tons, which sinks the boat some 


7in. F is the water level, when the stokehole is drowned. 
It will be seen that the water rises some way up on the 
fire-door ; but this door is made of the cupped form, and 
the edges are a good fit against the plate. The result is 
that but little water gets past it into the fire-box, and 
what does is immediately evaporated, and gives no trouble. 
Thus, in case of accident, the stokers would have time to 
withdraw from the stokehole, leaving the fire-door shut. 
The fire-box readily holds half a ton of coal, and this will 
keep up steam for forty miles at a speed of ten knots. 
As torpedo boats are not intended to go far from a 
harbour, it is clear that an ample margin of power is thus 
rovided to give the boat an excellent chance of escape. 
n the absence of this appliance, should water in quantity 
find its way into the stokehole, the fire would be ex- 
tizguished, and the boat left to float like a helpless log, a 
ready prey to the most insignificant adversary. On 
Wednesday, as the boat lay beside Westminster Steamboat 
Pier, the stokehole was drowned several times without in 


any way affecting the fire. Indeed, the steam pressure kept 
rising, although much steam was needed for pumping the 
stokehole out, and the draught was of course not on, the 
hatch to the stokehole being open. This we regard as one 
of the most important improvements recently effected in 
torpedo boats. 

We may add in conclusion that, as the little vessel is 
intended for service at sea, she has a neatly-fitted cabin, 
with sofas, which will accommodate four officers, while 
forward as many as eight men can be berthed with 
tolerable comfort. It would be quite ible for such a 
vessel to remain at sea for a week; and it is worth notice 
that she can carry coal enough to steam about 1000 miles 
at a moderate speed. She will probably go to the Medi- 
terranean under steam. 


THE FOUNDATIONS OF MECHANICS. 
By Wa ter R. Brownz, M.A. 
No. V. 

66. Accelerating Forces. —The laws of motion, with our de- 
finitions, enable us to lay down at once the fundamental pro- 

itions as to the action between two centres of force, or 
seen two bodies each of which may be supposed to be 
concentrated in a single centre. Practical examples of such 
cases are the attractions of the sun and earth, neglect- 
ing the ——— forces of the planets, or the fall of a 
body to the earth, neglecting the resistance of the air. 
In such cases the ideas involved become greatly 
simplified. In the first place, since all motion is relative 
to some point assumed to be fixed, we shall naturally 
assume as our fixed point one of the two centres of force 
concerned, and thus investigate the motion of the other 
in reference to it. Thus, in the case of the earth and sun, 
we assume the centre of the sun as fixed ; and in the case 
of a falling body, we assume the centre of the earth as 
fixed. Secondly, if the body assumed to be in motion be a 
single centre of force, it is an absolute unit of mass; and 
if it be a group of centres, yet they will all move as one, 
and therefore the idea of mass need not be included, at 
least as long as the two bodies are still at a considerable 
distance from each other. Thirdly, as no other forces are 
acting, the whole of the action will take place in the 
straight line joining the centres, and the question of the 


combination of forces, which has not yet been settled, | PS¢ 


does not enter. 

67. Let us consider two bodies, A and B, and investigate 
the motion of A with regard to B, taken as fixed. The 
problem will be stated mathematically thus :—Given the 
distance | between A and B, at the instant when A begins to 
move, and the accelerating force £ with which B acts on A ; 
to find the velocity of A (referred to B) at t seconds after 
that instant, and also the spaces which it has passed over 
from its original position towards B. 

68. Let us, in the first place, assume that the force with 
which B acts on A is constant. This is, of course, against 
our definition of matter, and is never exactly true in 
nature. But it may be assumed as true—according to the 
ordinary principles of mathematical reasoning — when 
either the interval of space or the interval of time is rela- 
tively exceedingly small. The former of these suppositions 
holds practically in the case of falling bodies, where the 
variation of gravity due to the approach towards the 
centre of the earth may always be neglected. The latter 
will enable us to calculate the effect of a varying force by 
the ordinary methods of the integral calculus. 

69. Let us then begin by assuming that the force 7 is 
constant. It will therefore be measured by the velocity 
aie pie in one second (Art. 57). Moreover, by the second 
aw of motion, this velocity will in no way affect the action 
of the force, which in the next second will generate exactly 
the same velocity f, At the same time, by the first law, 
the velocity f, generated in the first second, will remain 
unaltered. The velocity at the end of the second second 
will therefore be ¢ + 7, or 2f. In the third second a third 
velocity f will have been added, making the velocity ¥ 
By similar reasoning the velocity at the end of ¢ seconds 
will be ¢7; or, if V be the velocity of A at the end of ¢ 
seconds, we have 


Next, to find the space s described in the time ¢ With 
the aid of the integral calculus, this is easily accomplished, 
as follows :—We have already seen (Art. 53) that velocity 


is measured by the limiting value of the ratio of space to 
time ; or, if v be the velocity at any instant— 
+=- 
But from above v = ft. Hence— 
= 
(2). 


No constant is added, because s = 0 at the beginning of 
the motion, or when ¢ = 0. Combining the two, we have, 

70. To extend this to the case of varying forces, such as 
alone exist in nature, we may assume the above equations 
to hold for indefinitely small intervals of time, during 
which all the conditions are constant. Hence we may 


put 
GUS 
ds 
(5); 
whence 
v =f" fat; 
or ds: 
Safi fat, 
whence, differentiating, 
dt? . . . . 


These are the ordinary equations of analytical dynamics, 
which must then be dealt with as eceribed in aoa the 
text-books on that subject. 

71. The following proof of equation (2) above may be 
given for the benefit of those who are not acquainted with 
the integral calculus. Suppose the time ¢ tu be divided 
into a very large number x of very small equal intervals w. 
Then we may suppose that during each of these intervals 
the velocity remains constant at the value it has at the 
beginning of the interval; and the smaller the intervals, 
and therefore the larger their number, the nearer will this 
supposition be to the actual truth. But if the velocity be 
constant, the space described in each interval will be 


Hence the spaces 
of X 2F x — UF 
x wt. But the total space must be the sum of the 
spaces described in the intervals, and it is therefore equal 


tof wt [fl + 2+...+ (a — 1), or to f w* X 
@—)* But n w = ¢; hence this may be written 
fe _ fe 
Qa 


The larger 7 is, the nearer will this expression be to the 
truth ; but the larger n is, the smaller does the second 
term of the expression become. Hence in the limit this 
second term will vanish, and the true value of the space 


described in the time ¢ ule. 


72. Composition of Forces and Motions.—We have next 
to conser the effect of two or more forces, acting simul- 
taneg'-uy on the same centre. This cannot he done by 
the ai | of the three laws of motion alone, since the second 
law, or rather Newton's explanation of it, only decides the 
question where the two forces are in the same straight 
line. In that case the velocity of the centre, at the time 
t, will be the algebraical sum of the veiocities generated 
by each force in that time ; it being obvious that velocities, 
being measured in units of length, may be taken as 

itive or negative, added or subtracted, exactly as 
engths are treated in analytical geometry. But suppose 
two forces to act on the same centre obliquely to each 
other ; then the second law states that the effects are to 
be compounded together, but in what manner does not 
appear. To solve this question some additional principle 
is necessary. The principle generally used for this pur- 
is that a force may be supposed to act at any point in 
its line of action, provided that point may be treated as 
rigidly connected with the body in question. This prin- 
ciple, though of course true, is by no means self-evident ; 
it involves conceptions, such as rigid connection, which are 
quite unfamiliar to a student when commencing mechanics ; 
it introduces the vague and clumsy conception of a body, 
in place of the simple and accurate conception of a centre 
of force ; and, lastly, it is a principle which is never used 
or heard of on any other occasion, and is no whit wider 
than the proposition it is adduced to prove. For these 
reasons another and more satisfactory principle seems 
desirable, and such a principle, open to none of the 
objections alleged, may be found in the principle of 
Symmetry. 

73, This principle, in its general form, may perhaps be 
stated thus :—When a cause, or set of causes, is so related 
to two opposite effects that there is no reason whatever 
why one of those effects should take place rather than the 
other, then neither of the effects will be produced by the 
cause, or causes ; and this relation is said to be a ion 
of symmetry. 

74. Of this principle, as of others, it may be true that 
when thus stated in its general form it is not easy at once 
to grasp its bearings. An illustration or two will make it 
clearer. We put a rein or a curb on each side of a horse’s 
mouth, and then by pulling on both together we know 
that we shall not cause him to turn to either side, because 
there is as much reason to turn to the one as to the other. 
In Euclid, the unexpressed axiom that fi which 
coincide are equal to each other, really rests on this priaciple, 
since there is no reason why one of two such figures should 
measure more than the other, or why it should measure 
less. In ordinary mechanical practice we admit at once 
that two equal weights suspended over a pulley by a 
weightless string will remain at rest, because there is no 
reason why either should either rise or fall ; and for the 
same reason that two equal weights suspended from the 
ends of an equal-armed horizontal lever will also remain 


=i = 
simply the velocity X the interval. Now, by equation (1), 
the velocities at the successive intervals, 1 ton, are 0, 
X 
; 
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at rest. This last fact has indeed been made the basis of 
a complete system of statics—see Goodwin’s “Course of 
Mathematics,” p. 225—which would thus rest directly on 
the principle of symmetry. Looked at in the light of 
these illustrations, it may perhaps be thought that the 
principle should be regarded as a corollary from the great 
— of causation ; the cause, being as likely to pro- 

uce one effect as the opposite, is really not a cause 
tending to produce either ; and without a cause there will 
be no effect. I do not care to question this way of 
looking at the principle ; but I believe it is at least equally 
good philosophy to regard the principle of causation as 
itself a deduction from a great number of observed facts, 
of which those of symmetry are some of the most im- 
portant. 

75. Original or derived, the principle of symmetry is 
one which nobody has ever cared to deny, and we may, 
therefore, accept it as an unquestioned truth, and apply it 
at once to the simplest case of compounding forces, which 
is the case of forces at right angles. 

76. Problem:—A point or centre is acted on by two forces 
whose directions are at right angles; to find the resulting 
motion of the centre. 

77. Suppose the two forces to begin to act on the centre 
at rest, and to act upon it for an indefinitely small time 
d t, and then to cease. If we assume for the moment that 
only one force has acted, it will have generated in that 
second a certain velocity fdt, where fis the measure of 
the force, being the velocity which would be generated if 
the force continued constant for one second. Since the time 
considered is indefinitely short, we may consider the force 
as constant during that time. This velocity fd ¢ will cause 
the centre to describe, in the next element of time, a 
certain indefinitely small space ds, proportional to the 
velocity. Hence ds is proportional to f. Let P be the 
position of the centre at the end of the first interval dt, 
and let PQ be the element of space which wou'd be 


described in the second interval. Then PQ is propor- 
tional tof, Let PR be the element D 
of s which would be described | 
in the second interval, supposing A_Q = 
the other force f' to be the only - 
one acting. Then by similar rea- 
soning P R is proportional to /', 
and by hypothesis P R is at right 

angles to PQ. We have now to =) iR 

find the space actually described by c 

P under the joint action of the two 

forces, 

78. By the second law—Art. 63—/ will still produce its 
full effect, and will therefore actually cause P to describe 
the space P Q, except in so far as that space is increased 
or diminished—in other words, in so far as P is accelerated 
or retarded—by the action of f'. But since the direction 
of f is at right angles to P Q, it has no more tendency to 
produce an acceleration of P along PQ than to produce a 
retardation, and vice versi—in other words, f' is sym- 
metrical with respect to motion along P Q, and, therefore, 
by the principle of symmetry, it will produce no effect 
either in accelerating or retarding. Therefore P will still 
travel the full distance PQ in that direction. But by 
exactly similar reasoning, it will also travel the fill dis- 


‘tance PR in that direction ; for by the sam prin- 


ciple of symmetry, the fact that it is also m ving 
in the direction PQ will have no effect on its metion 
in the direction PR. This amounts to saying that, 
at the end of the time d+, P will be found somewhere 
on the line A QB, which is drawn through Q at right 
angles to PQ; and also somewhere on the line C R D, 
which is drawn through R at right angles to P R. Hence 
its actual position must be the point S in which these two 
lines meet. And since the elements of s here con- 
sidered are indefinitely small, the path of the centre will 
not differ from a straight line joining its extreme positions ; 
in other words, from the straight line PS. But PS is the 
diagonal of a rectangle, the sides of which are proportional 
to fand f'.. Hence, P § is similarly proportional to 
Vv 7* + f'*; and, therefore, the path of the particle is 
exactly the same as if it had been acted on during the 
first interval dt by a force Vf *+ f'*, whose direction 
coincided with P S. Hence, we have this result :— 
When a centre is acted upon by two forces at right angles to 
each other, the effect is exactly the same as if it were acted 
upon by a single force, which is represented in magnitude and 
Sede by the diagonal of any rectangle, whose sides repre- 
aent in magnitude and direction the two forces acting. 

79. In the foregoing proof we have supposed for sim* 
plicity that the forces cease to act during the second 
interval ; but by the second law the action of the forces 
during that interval will not alter the effect due to the 
action of the forces during the first interval, but must 
simply be added to or subtracted from it. But, by 
similar reasoning, this action in the second interval will be 
the same as if the diagonal force ¥ f? + f'* continued to 
act during that interval; and therefore the result which 
we have arrived at will hold also for the second interval, 
and also for the third, fourth, fifth, &c., and is generally 
true for’ any time during which the two forces continue 
to act on the centre. 

80. The above proof gives the principle of the combining, 
or, as it is usually called, the compounding of two forces, 
at right angles to each other, which act together on any 
centre. Conversely, if a centre is acted on by a single 
force, P 8, we may in thought regard it as under the action 
of two forces in any two directions, P Q, P R, at right 
angles to each other, provided we consider the values of 
these forces to be represented by P Q, P R, the sides of 
the rectangle of which PS is the diagonal. On this sup- 
position we are said to resolve the single force into two 
component forces at right angles to each other. 

81. We have now to extend the proposition to es 
where the forces are not at right angles. 

82. Parallelogram of Forces.—Problem:—A centre is 


acted on by two forces whose directions are at any angle with 
each other ; to find the resulting motion of the centre, 


83. Precisely as in the last proposition, we may repre- 
sent the effect of the two forces fand /', considered singly, 
by two straight lines P Q, P R, 
drawn from the position of the 
centre at the end of the first 
interval dt, Complete the 

rallelogram P QS R, and 
joinPS. Draw Q A, RB, per- 
pendicular to PS, and complete 
. the lelograms C Q A P, 

bY DRBP. Then, by article 80, 
we may consider the force 
P Qas resolved into the two forces P C, P A, at right 
angles to each other, and the force P R as resolved 
into the two forces P B, P D, at right angles to each other. 
But by geometry it is evident that A Q=B R, and there- 
fore PC=PD; hence the force represented by P C is 
equal in “ees y and opposite in direction to the force 
represented by P D; and therefore by the principle of 
symmetry they will cancel each other, and will have no 
effect upon the motion of P. Hence the motion of P will 
be entirely due to the forces represented by P B and P A, 
and therefore it will be along the common direction of 
those forces, that is along the line PS. Moreover, by 
geometry, P B= A§; therefore PA=BA+AS=BS, 
and therefore PB+PA=PS. Hence the joint effect 
of the forces fand /! will be to make the centre P move 
through the space P S, which is the same as the effect of a 
single force represented by PS. Hence, just as before, 
we establish the general proposition :—Jf « centre is acted 
upon by two forces at once, whose directions make any angles 
with each other, the effect will be the same as if it was acted 
on by a single force, which is represented in magnitude and 
direction by the diagonal of the parallelogram, whose sides 
represent in magnitude and direction the two forces acting. 

84. We have thus established the proposition of the 
Parallelogram of Forces, which forms the foundation of 
statics ; and that branch of mechanics can thenceforward 
be studied in the ordinary manner, without the introduc- 
tion of any new principles. It should be observed that 
the forces, in the proof of the parallelogram of forces, have 
been represented by the velocities generated by them, as 
in dynamics, and not by the pounds weight they will 
balance, as in statics; but it is clear that a proposition 
which is true of things when measured in one way cannot 
become false when they are measured in another way, and 
therefore the proposition may be at once assumed to be 
true for the science of statics as well as for that of 
dynamics. 


CALCULATIONS FOR HOISTING ENGINES. 


THOSE interested, says the United States Engineering and Mining 
Journal, and in charge of our mining operations, rarely design 
their machinery for hoisting themselves. In the great majority of 
cases, it is far more profitable to order it from firms who make the 
manufacture of winding engines a speciality. Still engineers and 
managers are frequently placed in a position to calculate, approxi- 
mately, what plant wil > necessary to do given work; and with 
a view to facilitating this, we present, in the absence of such data 
in works generally available, the following outline, which may 
serve as a guide :— 

Assuming the simplest case for vertical shafts, the points given, 
as a rule, are the depth of the shaft and the quantity of mineral 
to be hoisted in a given time. The latter will depended largely 
upon the nature of the arrangements for attaching and removin 
the load below and above ground, and upon the dimensions an 
equipment of the shaft. 1f the former arrangements are good, 
little time will be lost during pauses in hoisting, while the latter 
affect the speed with which the hoisting can be done. When the 
mine cars are run directly on and off a cage, it takes only from 
fifteen seconds to one minute to load and unload. When the ore 
is filled in sacks, kept in readiness, or in filled buckets which are 
directly attached to the rope, one to three minutes are required; 
and when the bucket must be filled and dumped during a stoppage 
of the hoisting, from three to six minutes are necessary. The 
speed of hoisting depends chiefly upon the way in which the load 
is carried, and upon the manner in which the shaft is equipped. 
When hoisting is done in buckets, and there is no bratticing in the 
shaft, the speed should not run higher than 2ft.a second. Ina 
bratticed shaft it may be increased to 4ft.; ard when there are 
girders besides, 10ft. The usual speed for cages is 10ft. to 20ft., 
35ft. per second being considered by many practically the maxi- 
mum. The time for hoisting one load will therefore be found, in 
seconds, by the following formula, in which D, given in feet, is the 
depth of the shaft; v, the velocity of hoisting given in feet per 
second ; and ¢ is the time for loading and unloading :— 


° v 
The number of times n in which the load is hoisted during a 
given period T is therefore : 


v 

The loai g may be found in the following way, M being the 
quantity to be raised to the surface in the time T: 

Asan example, let it be assumed that 120 tons (M) are to be 
hoisted from a depth of 300ft. (D) in ten hours (T) at a speed of 
3ft. per second (v) and allowing six minutes (t) for loading and 
dumping. Then the quantity which must be hoisted every time 
will be found as follows : 

—_ 120 x 2000 ( 300 ) a 
qd 10 x 60 x 60 3 76 707 Ib. 

By introducing different values for depth, speed, and time for 
loading, it will be eo)! seen how much the speed affects the out- 
= of deep shafts, and how little comparatively the time used for 
oading enters into the calculations for great depths and slow 
hoisting. It will be noted, on the other hand, that in shallow 
shafts and with high speed, the time thus lost is very important. 
As a rule, the weight of the load is given, and the question is to 
ascertain how much can be hoisted in a certain time. For that 
purpose the following formula will be - 

x 
M= 

—+ 


v 
Assuming in the above example that the load is 1000 lb., and 
that otherwise the same conditions as above prevailed, we would 
have for the capacity per ten hours : 
1000 x 10 x 60 x 60 


By doubling the speed, the output could be made 321 tons per 
ten Rn witch shows that the loss due to frequency of stoppages 


is 19 tons, 
For a steam hoist in which the drum is driven through the 


= 170 tons 


agency of gearing, and the weight of the descending bucket or 
cage counterbalances that of the one ling, the calculation of 
the power requisite to do given work would be done as follows :— 
The engine must do its maximum amount of work in starting, 
when it must lift the load and bucket or cage, which constitute 
the dead weight, and the weight of a length of rope equal to the 
depth of the shaft, and must overcome some friction and resist- 
ance in the engine. The latter nay be assumed to be propor- 
tional to the total strain on the ropes, and with well-designed 
engines may be or at about 4 7< cent. If we call q the load 
of ore or mineral, R the weight of the rope, and B the weight of 
bucket or cage and car, we shall have for the total resistance Q to 
overcome in starting : 


4 
i090 + R + 2B) 


This formula well illustrates how little importance the weight 
of the bucket er cage and car is, so far as moving it is concerned. 
It has, however, of course considerable influence in determining 
the size of the rope, and this, in turn, is a very important matter, 
especially, of course, for greater depths; and we may briefly give 
the data to show how its weight is arrived at. Let the number of 
wires in a rope be n, the diameter of the iron be d in inches, and 
the weight of iron per cubic inch 0°2812 lb. for iron and 0°2838 Ib, 
for steel, then the weight per running foot is: 


wi2= x 0°2812 x n x d? x 23008 125 


00 
The last fraction of the formula is introduced to allow for the 
fact that the single wires in a foot of cable are really longer than 
a foot, and that tar and hemp generally make it heavier, The 
formula per running foot is therefore : 
w = 3°31 x n x d? for iron. 
w = 3°34 x n x d? for steel. 
Rziha gives the following formula for calculating the diameter 
of a rope D from the diameter of the wire : 
Reuleaux calculates the diameter of the wire of the rope from 
their number and the load by “y following formula : 
100 
Introducing the value found by making P equal to load and 
weight of cage or bucket, the diameter of the wire is found, and 
from it that of the rope may be ascertained. ‘Taking again our 
former example of 1000 lb, load with a weight of cage and car of 
1500 Ib., we have : 


D = 1°5 x 0°0883 x 36 
= 0°75 inch. 
The weight of the rope per running foot would be: 
w = 3°31 x 36 x 0°0833 x 0°0833 = 0°834 Ib. 
The weight of 300ft. of rope would therefore be 250 lb. Using 
the formula above given, the total resistance to be overcome in 
lifting the load would be: 


104 
Q = 99 (1000 + 250+077 x 1500) = 14201b. 


With these data we can calculate the horse-power H required to 
do the work, v being the speed of hoisting and Q the load : 


Before entering into the details concerning the engine, we may 
mention, as the case frequently presents itself in our Western 
mines, that the value of Q is somewhat different when the rock is 
taken to the surface only in one bucket. Then the load will 
simply be the weight of rope, bucket, and rock, to which 4 per 
cent. of the whole is added, thus: 


Q= (a+R+B) 


In designing a hoisting engine, the following points mnst be 
taken into consideration. igh steam pressure is desirable in 
increasing efficiency and lowering the expenditure of fuel; but on 
the other hand, enhanced cost of boilers and greater loss of steam 
limit it. The use of condensers reduces the consumption of steam, 
but increases the first cost of the machinery, and requires con- 
siderable quantities of water. They are profitable when fuel is 
high and the cost of machinery is low. Cut-off engines are ex- 
pensive, and the fact that the power required to carry the load to 
the bank varies makes it desirable to use the automatic cut-off. 

The work of the pressure of steam behind the piston is returned 
by the back pressure, by friction and minor resistance. All these 
forces may be assumed to be equal to an effective pressure p, in 
pounds per square inch, acting upon the piston during the whole 
stroke. Let 8, in square inches, be the piston surface; s, iu feet, 
be the average piston speed, and H will be conceded to be equal to 
the following: 

_Sxpxs 
33,000 
Or with D the diameter of the piston in inches, and s given in feet 
3°1416 60 
x pe x OX p 
H D? x 33,000 or 
an 2 
H 33,000 D? x 8 x p, or 
Dix _H x 33,000 
8 X p x 47°124 

Engines working without any cut-off may be assumed to be run- 
ning during the entire stroke with 97°5 per cent. of full effective 
pressure, which would be equal to cutting off at nine-tenths of the 
stroke, and that value must be introduced. Allowance must also 
be made for the fact that the piston-rod takes away some of the 
effective piston surface, being greater for small engines. It may 
be placed at about 5 per cent. The effective pressure at the be- 
ginning of the stroke is not equal to the boiler pressure, being 
only about 80 per cent, of it. With these modifications, the 
formula for the diameter of the cylinder will be, » now being the 
boiler pressure, 


p=304/ H 
8x p 

The boiler pressure is generally given, or at least approximatcly 
known, the average being from 40 Ib. to 60 lb. ‘or engines of 
8 to 300-horse power, the piston speed s ranges between 3ft. and 
a second. If it is made large, the dimensions of the cylinder 
are naturally decreased, and the loss of steam by imperfect pack- 
ing of the piston and by condensation is lessened. On the other 
hand, there is greater danger of breakage, and the back pressure 
of the exhaust steam isrun up. The number of revolutions, too, 
is increased, whereby the proportion of the gearing may become 
unfavourable, though the weight of the fly-wheel may be lessened. 
The length of the stroke, of course, affects the number of revolu- 
tions, and it is generally chosen at 1°5 to three times the diameter 
of the cylinder. 

Following out our example, which we may take this occasion to 
state is not intended to represent a model case, but is given 
merely as an illustration in the use of the formula, we may 
assume the piston speed to be 4ft. a second, and the boiler pres- 
sure 50 lb, per 

x 3 x 
- wer, 
H 30,000 7‘7-horse power. 
77 
D 334 / 5'9in, 
It would take us beyond the limits of the present article to go 


1 VA 2500 
100 “36 
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into a calculation of cut-off engines, nor can we enter into any 
details concerning the dimensions of the various parts of an 
engine, or a discussion of various styles. The data given may 
serve as a guide in shaping an opinion as to the capacity required 
for given work or to calculate approximately, for instance, to what 
additional depth a shaft may be sunk without calling for additional 
machinery to maintain a given output. We need hardly add that, 
in ordering a hoisting engine, ordinary P crn and foresight re- 

uire that its capacity be chosen considerably in excess of imme- 

iate necessity. It is an error too often made to practice false 
economy in this respect. Engines that have grown weak in rough 
service are crowded beyond their capacity. In the natural course. 
the increasing depth of a mine causes its hoisting apparatus to be 
taxed in an increasing measure, while it is steadily becoming more 
unfit by wear. Unreasonable managers then lay the blame of fre- 
quent breakdowns and constant costly repairs upon the builders, 
who are generally held responsible for evils which are the out- 
growth of such short-sighted economy. 


SHAFT SINKING UNDER DIFFICULTIES AT 
DORCHESTER BAY TUNNEL, BOSTON, MASS.* 
By D. McN. Staurrer, Member A.S8.C.E. 

Tue body of this paper will be devoted to a detail of actual 
experience in shaft building under difficult circumstances, but that 
the existing local conditions may be better understood, we will 
commence by a short general sketch of the work with which these 
shafts are i liately °c ted. The system of improved 
sewerage, now being carried out by the city of Boston, is too 
extensive and complex in its ramifications to be treated of in this 

per; we will therefore begin at the pumping station on the O d 

arbour Point, the terminus of the low-grade intercepting sewers. 
The sewage, in passing from the pumping station to the point of 
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from which sump the material may be removed by dredging 
through the shaft. The middle shaft, shown on the profile, is 
simply for working purposes, and may be finally filled 7 
Bulkheads about Shafts.—As all the shafts are located in water, 
from 3ft. to 15ft. in depth, depending upon the state of the tide, 
bulkheads were necessary, from which to commence operations, 
| and to protect the mouth of the shaft from damage by storm, ice, 
| passing vessels, &c. As shown at Figs. 2 and 3, these bulkheads 
consisted substantially of a box 20ft. square inside, formed of oak 
iles driven 2}ft. apart from centres, and capped by 12in. by 12in. 
te pine sticks, sesso at the corners, and drift-bolted to the 
| head of each pile. These caps were further secured at the corners 
by 12in. by 12in. angle braces, dovetailed into them. The box 
was lined inside by 4in. tongued and grooved sheet-piling, driven 
to hard bottom, and well spiked to four lines of 4in. by 10in. inside 
wale pieces. Outside of the piles were two sets of 12in. by 12in. 
hard pine timbers, spaced 4ft. apart vertically, and bolted to the 
piles by l}in. bolts, and tied at the corners of each set by 2in. 
diagonal rods. The top of this bulkhead was 18ft. above mean 
low tide, the average rise and fall of tide being 10ft. After the 
iron cylinder had been started within this box, the space surround- 
ing the cylinder was compactly filled with puddle clay. 

The Iron Cylinders.—Yo quote from the specifications, “iron 
cylinders were to be sunk to a depth sufficient to give them a firm 
bearing, to ensure the exclusion of tide-water, and to pass through 
— otherwise difficult to excavate.” These cylinders are 
| +. Gin. inside diameter, 1#in. thick, and cast in solid sections 5ft. 
| long. The flanges are 5fin. wide over all, 2in. thick, and f 
| true for a width of 43in. in from the exterior edge. A groove, }in. 
| wide and 1gin. deep, was left between any two abutting cylinders, 
| on the inside, to be caulked with lead if found necessary. The 
| sections were connected by thirty turned bolts, 1Zin. diameter, in 
| each joint, and the bottom section in each shaft was provided with 
| a cutting edge 12in. deep. The weight of each section was five 
tons, or one ton to the lineal foot of iron cylinder. The joints 
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between them by tightening up the nuts on two 2}in. iron rods 
that passed through the beams one each side of the cylinder 
section. We should here remark that, owing to its resinous 
nature, hard pine is not well adapted for use in that part of the 
beam touching the cylinder, white pine is much better, but in our 
case could not be obtained in time of the required dimensions. 
The method of operating these friction clamps was as follows :— 
No. 1 section was first lowered down between the beams, and 
cla aped fast. No. 2section was next lowered down upon No. 1, the 
joint made, and the connecting bolts put in and screwed up; with 
the hoisting tackle still attached to the last section as a “‘pre- 
venter,” the two sections were allowed to slip down between the 
clamp beams in a series of short jumps, by carefully slackening and 
then tightening the nuts on the clamp rods with a long wrench. 
A little practice enabled the workmen to keep the mass under per- 
fect control. When No. 2 section occupied the place in the ae 
previously held by No. 1, the nuts were screwed up tight, the 
tackle cast off, and the third section bolted on, and lowered in like 
manner. This process was repeated until the cutting edge on the 
first section had 1eached hard bottom, when the clamps were 
loosened, and thereafter utilised as guides. 

Handling the Material Excavated.—Before the permanent hoist- 
ing cages were paw in place, the material excavated in sinking the 
shafts, and in driving a considerable portion of the tunnel as well, 
was handled by an arrangement shown at Fig. 2. This was dae 
an out-haul, working through a single block lashed to the head of 
a mast planted in the bulkhead ; this mast leaned outward at the 
top—over the side of the bulkhead. In using this arrangement, 
the bucket is hoisted a distance above the shaft, fixed by experi- 
ment—the out-haul being hooked on to the bucket just as it 
reaches the mouth of the shaft—and the slaek hauled in as the 
bucket ascends, when the bucket stops, the end of the out-haul is 
made fasé toa cleat on the mast, and the bucket in descending 
will through a curve regulated by the length of the out-haul, 
until it hangs vertically from the top of the mast, and over the 
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final delivery on Moon Island, must cross under Dorchester Bay, 
a navigable arm of Boston Harbour, about two miles wide from 
shore to shore, and to this end an inverted syphon or submarine 
tunnel becomes necessary. After an examination into the geolo- 
cal formation of this region, it was determined to locate the 
orizontal portion of the syphon at a sufficient depth below the 
surface of the water to be entirely contained within the rock which 
was found to underlie the bay. This determination fixed the 
average invert grade of the finished tunnel about 142ft. below mean 
low tide, or Boston City datum. The ship channel is only 18ft. 
deep at low water, but the material overlying the rock was mud, 
clay, sand, and gravel, so irregular in its deposit, and so unreliable 
in its general character, that tunnelling through it was an impos- 
sibility with the Atlantic ocean practically overhead. The rock to 
be passed through belongs to the clay-slates, with, so far, infre- 
quent strata of very hard conglomerates. But at some remote 
eg this ancient sea floor, in taking its present trough-like shape, 
3 been subjected to enormous pressures, much disturbing the 
original stratification, breaking the beds in many places and leaving 
them tilted at high angles to the horizon. The numerous faults 
consequent on this action have been generally well filled again by 
injected material, but crevices, fortunately slight in extent, are 
frequent, which communicate more or less directly with a water- 
bearing stratum of sand, gravel, and boulders, which seems to be 
continuous over the surface of the rock. Wherever cut by the 
tunnel section these seams allow a greater or less percolation 
of sea-water into the workings below, amounting at this date— 
July, 1881—to 1} millions of gallons daily, which can, of course, 
only be removed by constant pumping, the length of tunnel now 
excavated being 4600ft. Fig. 1 is a general profile of the 
tunnel, and shows the rock dipping rapidly from east to 
west. To meet this rock at as high an elevation as possible, 
the western, or inlet shaft, was pushed out about 1400ft. 
from the Boston shore of the bay, and connection made between 
it and the pumping station by a high-grade tank sewer, founded 
upon on embankment, and protected by rip-rap and a sea wall. 
Four pumps, of a capacity of 25 million gallons each daily, will 
raise the sewage a height of about 43ft., and deliver it into this 
tank sewer, the invert grade of which is 15,)ft. above city datum. 
This tank is double, each section being 8ft. wide by 16ft. high, and 
the interior is provided with a series of dams, which will intercept 
any heavy material that may through the screens provided at 
the entrance to the pump well. Either compartment of the tank 
can be shut off by gates, and cleaned, and by means of stop planks, 
the velocity head can be greatly increased, and the tank sewer 
used to flush out the tunnel, sea water being pumped into the 
tank for this . At the inlet shaft, the bottom of which is 
142ft. below datum, the tunnel commences, and runs in a south- 
easterly direction for a distance of 6090ft. to the centre of the 
East Shaft, the bottom of which is 144ft. below datum ; at this 
latter point the tunnel grade commences to rise at the rate of 1ft. 
vertical in 6ft. horizontal, and continues at this grade for a further 
horizontal distance of 903ft., until the tunnel pierces the surface 
of the ground on Squantum Head, which forms the eastern side of 
Dorchester Bay. At the eastern terminus of the tunnel the invert 
le is 14°4ft, above datum, and from this point the sewer is 
continued in an open cut across Squantum Head, and then on 
an embankment over the shoal water lying between the Head and 
Moon Island, to the collecting basin on the island, from which 
basin the sewage is emptied into the bay at each ebb tide by an 
appropriate system of gates and outfall chambers. The point of 
discharge is ah miles ina direct line from the State House in Boston. 
Dimension of Tunnel and Shafts.—-The tunnel and the shafts 
are circular in section, with a finished inside diameter of 7ft. 6in. 
The tunnel and shaft excavation, as at first taken out, is as near 
as may be 9ft. Gin. in diameter, provision being thus made for a 
final lining of brickwork ‘eonaiond, 12in. thick, for the purpose 
of reducing friction. This brickwork is intended to be water-tight, 
and at the inlet shaft gates and an outfall sewer will be built, 
leading from the tank sewer, so that the sewage can be discharged 
directly into the bay at this — and the tunnel pumped 
out, examined, and cleansed when such a proceeding may be 
deemed necessary. To intercept any solid matter that may pass 
into the tunnel, a sump, 6ft. deep, is provided at the bottom 
of the East Shaft, and consequently at the foot of the incline, 
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were made water-tight by first painting them with thick red lead, 
and then passing four turns of cotton wicking dipped in the paint 
around the outside line of the bolt holes ; grummets of the same 
wicking, dipped in paint, were put under the heads and nuts of all 
the connecting bolts. These joints proved perfectly water-tight. 
Sinking the Cylinders.—After the bulkheads were completed, 
pile wharves had to be built adjoining them, upon which to place 
the hoisting engines, boilers, coal-bins, fresh water tanks, &c. To 
handle the 5-ton cylinder sections, four stout shear-poles were 
erected, resting on the corners of the bulkhead, and meeting at the 
top over the centre of the proposed shaft, where the ends were 
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secured by rope lashing—Fig. 2. A hoisting tackle of two triple- 
sheaved ‘‘ masting blocks,” and 4in. Manilla rope, was suspended 
from the apex of these shears. Owing to delay in obtaining the 
proper kind of clay filling, and to avoid the increased friction as 
well, the first five cylinder sections in each shaft were put in 
place by means of friction clamps, shown at Fig. 3. These 
clamps were made of two compound beams of hard pine timber, 
thrown across the bulkhead, one each side of the cylinder. Each 
beam was composed of three 12in. by 20in. sticks, the inner one of 
each beam being carefully fitted to the outside of the cylinder; to 
increase the friction, four vertical timbers, 12in. by 12in. and 4ft. 
long, were bolted to the inside of the beams, as shown on the plan. 
The clamps were drawn together and made to hold any <biaat 


sides of the bulkhead, where it can be dumped. A reversal of thi 
process will bring the bucket again to the top of the shaft, where 


FIG.2. 
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PLAN OF BULKHEAD 
the out-haul is unhoolted, and the bucket lowered to the bott 


for refilling. (Zo be continued.) 


HIGH PRODUCTION OF AMERICAN STEEL 
WORKS. 


ACCORDING to the Bulletin, of the American Iron Trades Associa- 
tion, the Bethlehem Iron Company, in October, made 14,646 gross 
tons of Bessemer steel ingots. Its best week’s work was 3857 tons, 
and best twenty-four hours’ work was 654 tons. The Bethlehem 
Iron Company has four converters, but it has at present sufficient 
blowing apparatus for only two of them. One of the two new 
converters, however, is eae ry ay A used in place of one of the 
two old ones. The best work by the Bethlehem Iron Company’s 
blooming mill and steel rail mills was as follows :—Best twenty- 
four hours, 679 gross tons 220 lb. of blooms and 458 tons 2016 Ib. 
of rails; best week, 3589 tons of blooms and 2875 tons of rails ; 
best month, 14,663 tons 1568 Ib. of blooms and 11,336 tons of rails. 
In the same month for which the rail production is here given, the 
billet mill rolled 1214 tons of steel billets. In the week ending 
October 29th, 1881, the two converters of the Albany and Rens- 
sclaer Iron and Steel Company made 2906 tons 896 lb. of Bessemer 
steel ingots; the blooming mill rolled all of these ingots. In this 
week, the best eight hours’ work was 210 tons 1120 Ib. of ingots ; 
the best twenty-four hours’ work was 544 tons 1568 lb. of ingots. 
The rail mill rolled 2230 tons 1120 lb. of steel rails in the same 
week. In the month of October, 1881, the Albany and Rensselaer 
Iron and Steel Company, with two converters made 11,629 
tons 1792 lb. of Bessemer steel ingots; the blooming mill rolled 
all of these ingots, and the rail mill rolled 8748 tons 448 lb. of 
steel rails. The merchant mill also rolled 3145 tons 880 lb. of 
steel billets and bars, which, added to the rail product, makes the 
total finished product 11,893 tons 1328 lb. During the same 
month the Albany Ironworks department of the same company 
—— 3401 tons of merchant iron, exclusive of railroad spikes, 

ridge and boiler rivets, bolts and nuts, crow bars, and car axles. 
The Bessemer steel works of the Vulcan Steel Company 
record for October shows that good work may hereafter 
be expected of them. The record is as follows: Ingots, 
8977 tons 1650 lb.; blooms, 7778 tons 1020 1b.; rails, 6403 tons 
620 lb. They have but two converters. 


Patent LAw.—A meeting of the Civil and Mechanical Engineer’s 
Society will be held on Thursday next, the 26th inst., at 7 o’clock 
p.m., when a paper “On Certain Proposals as to the Amendment 


of the Patent Laws,” by Mr. W. Lloyd Wise, will be read. In 


order to have a free and open discussion any persons interested are 
~ in the discussion 


invited to be present—without ticket—and 
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CENTRIFUGAL PUMPING ENGINES, SS. 


SERVIA. 


MESSRS. J. AND H. GWYNNE, HAMMERSMITH, ENGINEERS, 


SUCTION FROM SEA 


IN our last impression we gave a front elevation and side view 
of centrifugal pumping machinery, made by Messrs. J. and H. 
Gwynne for the s.s. Servia. We now complete our illustrations 
of these engines by the plan of them above. 


THE EDISON LIGHT. 


AccorDING to our promise of last week, we give on another 
page a perspective view of the Edison machine as it stands at 
57, Holborn. This machine differs somewhat from those shown 
in the plans given at pp. 5 and 28, inasmuch as it is larger. The 
dynamo machines shown in the illustrations referred to have six 
field magnets, whilst the machine at Holborn has twelve. The 
smaller machines are more symmetrical, but less effective, and 
in future the number of field magnets will-be still further in- 
creased, probably to sixteen, in order that the upper and lower 
parts of the machine may be made to match. The total weight 
of the machine at Holborn is 22 tons ; this includes the weight 
of the magnets, which as we have said are twelve in number, 
the armature, the Porter-Allen high speed engine, the blower 
and accessories, the whele of which rest upon a substantial 
casting of iron in one piece. We might mention that the lack 
of symmetry, and the smallness ot some of the parts, was the 
result of the machine being partly completed on the old lines before 
it was decided to add the additional field magnets. 


DETAILS OF ARMATURE. 
The dynamo machine proper consists of the cast iron field mag- 


nets, the resistance of which varies from 1°95 to 2°13 ohms each. | 


These magnets are connected in series of six, the series respec- 
tively having a resistance of 12°23 and 12°22 ohms. The two 
series are connected in multiple arc, the aggregate resistance of 
the field magnets being thus reduced to 6711 ohms. The mag- 
nets are wound with No. 10 wire—Brown and Sharpe's gauge. 
The poles are massive pieces of cast iron. These enormous 
magnets have excited considerable attention from time to time, 
and a good deal of adverse criticism has been made upon them, 
but Mr. Edison strongly maintains the wisdom of a large invest- 
ment in iron which is cheap, and which allows him a large 
dividend in the utilisation of energy. The armature con- 
sists in the first place of a steel shaft Gin. in diameter, over 
which is fitted a wooden cylinder 12°5in. external diameter. 
On the central portion of this compound cylinder a large number 
of thin discs of sheet iron are slipped, the discs being separated 
from each other by sheets of tissue paper of similar diameter. 
There, are, however, eight intermittent iron discs of jin. 
thickness to give the necessary strength, and the whole is 
bolted together by eight bolts, each lin. diameter and 
44%in. in length. These iron discs form the core of 
the armature. Copper discs of a somewhat larger diameter 
than the iron discs are placed at each end of the built- 
up core. There are fifty-three of these discs each 26fin. dia- 
meter “102 B and S gauge, with alternate discs of prepared 
paper for insulation ‘015in. thick. These copper discs have each 
two lugs on their circumference, to which the armature rods are 
connected. In the details shown in our drawings W indicates 
the copper disc, A the lug, I the armature rod, S the connection 


to the commutator. We show the arrangement both when the 
connections are made and when disconnect 

The copper rods I, used by Mr. Edison to take the place of the 
usual windings of wire, are 106 in number, ‘634in. on the face, 
narrowing slightly to the inside face, the edges being rounded ; 
they are din. thick and average in length 52in. These rods are 
wrapped by machinery with prepared paper, the layers of paper 
being each coated with a special insulating material. The rods 
are separated from each other at every foot of their length by 
peices of vulcanite fibre encased in mica, and also by an air space 
of ‘38in. Every alternate rod is connected through a radial 
copper rod with the commutator. The blocks of the commutator 
are fifty-three in number, and taper in a similar manner to the 
armature bars, are bevelled at the ends and separated by strips 
of mica. The diameter of the commutator K is 12}in. At the 
back of the radial bars, and acting as a facing to the copper discs, 
is a mahogany disc jin. thick. The complete armature is wound 
with steel wire, with double mica insulation underneath ; this wire 
is intended to counteract any centrifugal action. The bar upon 
which the brush holders are fastened is shown at H, the brushes 
are connected with the main conductors C through levers as 
shown, and can be changed as regards position in the commutator 


POR1ION OF ARMATURE AND COMMUTATOR. 


as required. The drawing shows clearly how this is done. So 
careful has the inventor been to consider everything connected 
with the machine, that to prevent oxidation the threads 
of the radial bars, the lugs on the armature, bars, discs, screws, 
and other contacts are lightly plated with gold. This perfection 
of contacts, together with the large sectional area of the arma- 
ture rods, ensures low resistance. In the machine at Holborn 
the resistance is as low as °0049 ohm, whilst we are told that in 
another machine, now en route for London, the resistance is but 
0032 of anohm. This second machine is to be erected at 57, 
Holborn, in order, as Mr. Johnson says, that if an accident 
happens to one machine the other may take over the work. 
Either machine will be capable of supplying the current at 
present required, and the intention seems to be to take ordi- 
narily half the required current from each machine, the whole 
current being taken from one machine in case of necessity only. 
The engine is of 40-horse power nominal, working up to about 
125-horse power indicated. The cylinders are 1lin. diameter, 
with 16in. stroke, the cut-off taking place at about half stroke. 
The engine is connected direct to the shaft of the armature, which 
revolves at the rate of 350 revelutions per minute. This machine 
is intended to supply the current for 1000 Edison lamps of 
16-candle power each, and is the largest machine hitherto erected. 
The new machine has been tried with 1360 lamps, running for 
fifteen hours per day fer several consecutive days. Taking the 
figures as above given, the Holborn machine with an expenditure 
of 125-horse power, gives 16,000 eandles, or 128 candles per 


horse-power. In the engraving, A A show the channels by which 
air is driven to circulate around and keep cool the commutator. 

Besides the illustrations relating to the dynamo machine given 
this week, we also give sectional diagrams showing the various 
sizes of conductors which Mr. Edison uses in his installations. 
The conductors used of course vary with the current to be 
carried. We would particularly call atteniion again to the street 
and house connections illustrated last week. It is easy to calcu- 
late the diameter, &c., of the wire of a given metal that will carry 
a given current without fusing. As a safety appliance Mr. 
Edison uses a piece of fusible conductor of such a size that it will 
conveniently carry the current ordinarily required, but should at 
any time a greater current attempt to pass per unit of time, the 
conductor fuses and is broken, offering an infinite resistance to the 
passage of the current, and obviating danger of fire by over-heat- 
ing the wires. On Wednesday last the dynamo machine and lamps 
at Holborn were shown in action to a number of gentlemen, 
as was also a fusible conductor. A hundred lamps had been 
arranged in circuit with a fusible conductor calculated to carry 
current sufficient for fifty lamps only. The experiment was 
successful—the metal was fused—and the lamps, and we may 
suppose the woodwork, saved from the effects of a too large 
current. We may also state here that on Tuesday evening the 
concert-room at the Crystal Palace was lighted up by the Edison 
light, in the presence of the honorary council and other gentle- 
men specially invited. 


A SMALL DRILLING APPARATUS. 


Tue following description of a small machine for drilling the 
holes in the cheeks of the locomotive frames in the Altoona 
Works of the Pennsylvania Railway Company, we take from the 
American Mechanical Engineer :—The size—about 1gin.—and 
the position of these holes make them very awkward to get at 
The machine designed by Mr. S. M. Vanclair will, however, 
drill a hole in five minutes. Its feed mechanism is con- 
structed to give a length of feed equal to twice the length 
of the feed screw. Its construction is shown in Fig. 1, in 
which A A represents a cylindrical bearing, which has means 
whereby it may be fixed between and to the pedestal jaws, and 
affording a bearing to the sleeve C which is driven by the worm 
wheel B, having the feather d, which fits in a spline in C. The 
drilling and countersinking tool D has an ordinary taper stem 


fitting into C. F is a feed screw threaded into a sleeve G, 
which is also threaded into the sleeve I at one end; F Fis a 
collar made in two halves, screwed to A, and affording journal 
bearings to E. 

The piece I has a feather at i which projects into a spline in 
A, so that I cannot rotate. Suppose that B is rotated by the 
worm—not shown—then C and D will be rotated, while E F GI 
and J will remain stationary. But if E be operated by a wrench 
then G will rotate with it—by reason of the friction between 
the two—and I, acting as a nut, will move endways within A 
and feed C, and therefore D to the cut. This action will continue 
until I has moved sufficient to cause the inside radial face of I to 
meet radial face H H of G, whereupon it will hold G stationary 
by reason of the friction of these radial surfaces; and E, on 
being operated, will cause G to act as a nut, and the feeding of 
C within D will continue. Thus the length of the feed is that 
due to the length of E within G, added to the distance between 
the radial face H and the inside radial face of I. K K isa 
collar put on in two halves, and holding a disc of leather to C to 
exclude dirt and chips from the bore of A. 
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CONTRAOTS OPEN. 
100-GALLON STEEL OIL CISTERNS. 

THE work included in this specification is the finding of all 
materials and labour in the construction of 104 100-gallon oil 
cisterns, as hereinafter described, and delivering the same at the 
Trinity Buoy Wharf, Blackwall, or at any railway station in 
London as may be directed. The work to be made in accordance 
with the terms and conditions, the details of this specification, and 
the drawing number 4456. The work to be executed complete, in 
a proper workshop, on the contractor’s premises, and the material 
and workmanship are to be to the entire satisfaction of the 


Engineer-in-Chief to the Corporation of Trinity House. Samples 
of all materials to be supplied by the contractor for approval. The 
gun-metal is to be in the proportion of 14 oz. of copper to loz. of 


INVERTED PLAN OF KEY 


tin and 1 oz. of zinc, the copper, tin, and zinc to be of the best 
pure and approved quality. e iron and gun-metal castings to be 
run solid, free from sand, air-holes, and other defects and blemishes 
and to be neat, clean, smooth, and true. The steel to be ‘‘Siemens- 
Landore Steel,” or of equal and approved quality; the threads of 
the screws and of the screw-bolts are to be cut true to “‘ Whit- 
worth’s Standard,” and the screw-bolts provided with proper nuts 
and washers. The cisterns to be 4ft. 83in. long outside and 
2ft. 2in. inside diameter. The side and end plates to be No. 8 
Birmingham wire gauge. One end and one side-plate will be 
selected by the engineer for test. The bottom to be attached to 
the sides by a 1#in. by 1fin. by 7zin. angle steel welded ring. The 
rivet-holes through the angle steel and plates are to be drilled, but 
the bottom is not to be rivetted to the sides until the inside has 
been properly tinned. After the inside has been tinned, the 
bottom is to be rivetted in and to be soldered in the angle on the 
inside, as marked on the drawing. The laps in all cases not to be 
less than 1din.; the whole of the rivets to be of steel, to be in. 
diameter, spaced lin. apart centre and centre in the side seam, 
and in. diameter, spaced lin. apart in the ends. The top and 
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bottom to be of the same thickness as the sides, and to be rivetted 
to a welded angle steel ring, lin. by lin. by yyin., the rivetting 
to be as specified. A circular opening, l4in. diameter, is to be 
formed in the top, and to be stiffened round the edge by a welded 
ring 1din. by ;;in.; the ring to be rivetted to the top with ,;in. 
rivets, countersunk on the outside to form a flush face for the joint 
of the cover. A circular cover, 17}in. diameter by in. thick, is to 
be provided, and to be secured to the cover by eight gin. stud bolts, 
and nuts at shown. The cover is to be fitted with a malleable iron 
collar, with a malleable iron cover screwed into it. The covers are 
to be interchangeabl peci spout and cover will be lent to 
the contractor for his guidance. 
The whole of the interior surface of each cistern, i.¢., the bottom, 
sides, and tops, including the malleable iron collar and cover, are to 
be thoroughly coated with the best purerefined tin. As the purit 
of this coating is of great importance, one cistern out of oat | 
delivery on the premises of the Trinity House will be selected by 
the Engineer-in-Chief, and the coating subjected to analysis; if 
found to contain over one per cent. of inferior metals, the whole 
of the delivery will be rejected. Each cistern is to be provided 
with one well-finished gun-metal cock, as shown, for drawing off ; 
the cock is to be the patent cock manfactured by Messrs, Lambert 


and Son, Short-street, Lambeth, fitted with gutta-percha diaphragm 
and washers and a removable gun-mctal spanner. The cock com- 
plete to weigh not less than 3lb. 130z. Each cistern to be 
Pi ware d tested with water, and to be perfectly water-tight. 
Aiter being tested and found to be perfectly water-tight through- 
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out, each cistern is to be thoroughly cleansed and freed from rust 
externally. In this state it is to be slightly and uniformly heated, 
and, while warm, to be coated externally with a thin coat of boiled 
linseed oil, and, when dry, to be pointes externally with two good 
coats of pure red lead paint. 

Tenders to be delivered at the Trinity House, London, E.C., on 
or before Monday, 23rd January, 1882, addressed to the ‘‘Secretary 
of the eee of Trinity House,” and marked on the outside 
Tender for Oil Cisterns.” 


VOLTAIC ACCUMULATION.* 


WE owe the term voltaic accumulation to M. Planté; we owe 
the idea of voltaic accumulation to him also. But more than this 
—we owe to Planté the rich results of a life devoted almost entirely 
to researches in connection with this subject. M. Planté employs 
the phrase voltaic accumulation in a double sense—to signify 
storage, and to signify cumulative effect. It is in this last sense 
that the term is generally used by M. Planté, and it is to voltaic 
accumulation in this sense that M. Planté has chiefly directed his 
attention. One of his principal aims has been to produce by means 
of voltaic accumulation the high tension effects usually obtained 
from the frictional electrical machine. : 

When the platinum terminals of a voltaic battery composed of 
a few cells are made to dip in acid water, gas in torrents pours 
upwards from them. If the same platinum poles, dipping in the 
same acid solution, be disconnected from the quietly but power- 
fully working battery, and put in connection with the prime 
conductor and the cushion of a large electrical machine of the 
frictional type, you may turn the handle by the hour and produce 
an amount of electricity that would maintain a continuous stream 
of fire, and yet not a single bubble of gas will rise from the poles. 
M. Planté makes a few cells—two are sufficient—do the work of 
charging secondary cells, which, after being charged, are joined in 
series and made to develope high tension effects. This is chiefly 
the kind of accumulation performed by M. Planté by means of his 
secondary cell, namely, the accumulation of tension or electro- 
motive force. The Planté cell consists of two plates of lead rolled 
together, but gg by narrow strips of gutta-percha. These 
two lead plates being, to begin with, in the same condition, 
generate no current when immersed in dilute acid and united 
through the wire of a galvanometer. But if the couple be for a 
time connected, the one plate with the anode and the other with 
the cathode of a voltaic cell, or any other form of electrical 
generator capable of developing an electromotive force of not less 
than three volts, the anode plate becomes coated with peroxide of 
lead. If, then, the secondary cell be detached from the primary 
cells it will be found to be capable of generating a powerful current 
of about one-fifth more electromotive force than Grove’s cell. When 
it is desired to obtain cumulative effects from a series of Planté’s 
cells a mechanical arrangement is made whereby the plates of the 
different cells are so connected together that they are in effect one 
couple; that is to say, all the inner plates are connected together 
as one plate, and all the other plates are connected together as one 
plate. Arranged in this manner, if one of the poles of two Grove 
cells, coupled in series, be connected with the terminal which is 
common to all the inner plates, and the other pole be connected to 
the terminal common to/all the outer plates, the same change 
takes place in the 100 or it may be the 1000 cells as that which 
takes place in charging a single cell. That is to say, if all the 
outer plates were connected with the positive pole of the Grove 
cell, all these plates would be oxidised, and in this condition all 
the cells may be said to be charged just as a Grove cell is charged 
when one puts the nitric acid into it; for the highly oxidised lead 
of a Planté cell plays exactly the same part as the nitric acid of a 
Grove cell, and it is also necessary to alter the connection of one 
cell with another, so as to connect them in series, in order to 
— them the cumulative electromotive effect due to their 
number. 


Planté has devised a convenient method of making this change in 
the connections. This apparatus illustrates thearrangement. The 
cells are arranged in line with a spring projecting upwards from 
each plate on each side of the line; between these two lines of 
springs an axle of ebonite runs, with metal bands so inlaid uponit, 
that when it is in one position all the springs on one side are press- 
ing against a long strip of copper on that side, and all the other 
springs on a corresponding long strip of copper on the other side. 
In this — the cells are arranged for charging, the two long 
strips of copper being the two poles. When charging has been 
effected it suffices to turn the dete bar on its axis through a 
quarter of a circle in order to disconnect the springs from the two 
long strips of metal mentioned, and to bring them into contact 
with short strips of copper inlaid and insulated in the bar and 
pots | it obliquely so as to put the oxidised or positive plate of 
one cell in metallic communication with the non-oxidised plate of 
the next cell throughout the entire series. The change of connec- 
tions is the work of a moment and the result is a multiplication of 
the electromotive force by the number of the cells, 


M. Planté went a step beyond this. He charged a large series of 
plates of mica, partly coated on each side with tin-foil, on the 
principle of the Leyden jar. These were connected in charging 
and in discharging in the same manner as the secondary battery, 
that is, all the coatings of tin-foil turned one way were connected 
together, and all the coatings turned the other way were connected 
together. When, by the momentary joining of hens two groups 
of plate coatings to the two poles of 800 secondary cells, the plates 
became charged, the connections were then changed from 

uantity to tension. By this contrivance the electromotive 
orce of the four volts, due to the two primary Grove cells, was 
accumulated first to 1800 volts and this again was increased 
fiftyfold by the mica plates. I can bear witness to the fact that it 
was sufficient to produce flashing discharges some inches in length, 
exactly resembling the discharges of a frictional electrical machine. 
That is electrical accumulation in one sense, but there is another 
sense in which the phrase has been much used of late in connection 
with Faure’s accumulator, namely, in the sense of storage. Planté’s 
cell, with slight modifications, lends itself most perfectly to voltaic 
accumulation in the sense of storage. The very essence of the idea 
of storage is retentivity. The cell, to act as a reservoir or store, 
must be retentive of the charge communicated to it. This is a 


a of a paper read by Mr. Swan before the Newcastle Chemical 


quality possessed in an eminent degree by the Planté cell. There 
is, comparatively with other voltaic cells which, but for the want 
of retentivity, might be employed for electrical storage, very little 
loss of charge by lapse of time within the limit of a few hours, 
But for the defect of loss of charge by local action—that is, chemi- 
cal action not utilisable in the production of electric currents, the 
zine and copper cell of Daniell and several other well-known voltaio 
combinations not usually regarded as susceptible of am | used as 
secondary cells might have “ employed for electrieal, storage. 
Perhaps the ideal of a cell for storage is Grove’s gas cell. Here is 
a specimen of it ; it consists of two gas tubes, and two plates of 
platinised platinum immersed in dilute sulphuric acid. If, while 
the tubes are filled with dilute acid, one plate is connected with the 
positive and the other with the negative pole of a voltaic battery, 
the one tube becomes filled with oxygen and the other with hydro- 
gen, and when so filled the cell is an electric store capable, even 
after the lapse of a long time, of yielding a current. But Grove’s 
cell is quite out of the question for large operations, if only 
because platinum is so scarce. Theoretically it would perhaps be 
“eet by making the hydrogen pole of palladium instead of 
platinum, so as to obtain the advantage of greater condensation of 
the hydrogen, and thus to reduce the resistance by increasing the 
extent of the contact between the gases, the pole plates, and the 
acidified water. Dr. C. W. Siemens communicated to the York 
meeting of the British Association some interesting experiments in 
the employment of plates of carbon, both simple and platinised, as 
substitutes for platinum plates in the construction of a gas nage 
The porosity of the carbon plates was utilised so as to bring t 

poles close together and greatly reduce resistance. The 
results obtained were well worthy of publication, although 
they did not quite reach the int aimed at, namely, 
practical utility for the electrical storge of energy, For 
electrical storage on any large scale we look in vain to discover 
a better material than that fixed upon after infinite painstaking by 
M. Planté. Planté’s cell, pure and simple, is a most admirable 
electrical accumulator in the storage sense of the word. It has one 
drawback, however, it requires a considerable time to give to the 
lead plates a large storage capacity. M. Planté’s method of pre- 
paring his cell is as follows :— ’ ; 

The secondary cell is first filled with water acidulated with 
sulphuric acid—1 quart acid to 10 quarts of water—and on the 
first day it is charged by the current from two Bunsen 
cells six or eight times, the direction of the primary current 
being changed at each new charge. The secondary cell is 
discharged between each reversal of the direction, and it is 
ascertained either by heating a piece of platinum wire to 
incandescence, or by other suitable means, that the duration 
of the secondary current continually increases after each charge. 
The time during which the secondary couple is submitted to the 
action of the primary current in the same direction is incre 
little by little. Thus, on the first day the period is increased from 
a quarter of an hour to half an hour, and one hour ; and, finally, 
the battery is left es in the process of charging. The next 
day it is discharged, and then recharged for two hours in the 
opposite direction, then again in the previous one, and soon. But 
soon a limit is reached, beyond which the duration of the secondary 
current is not found sensibly to increase, especially when the 
primary cells, not having been removed, have grown by these suc- 
cessive actions little by little weaker, and have no longer sufficient 
intensity to cause the electrolysis to penetrate deeper into the 
interior of the lead plates. The secondary couple is then left at rest 
for eight days, and at the end of that time isrecharged in the opposite 
direction for several hours continuously, without making on that 
day a fresh alteration in the direction of the primary current. 
Then the interval of rest is extended little by little to a fortnight, 
one month, two months, &c., and the duration of the discharge is 
found to go on continuall ne. It has, in fact, no other 
limit than the thickness of the lead plates. The positive es if 
it is thin, finishes by being almost entirely transformed by time 
into peroxide of lead of a crystalline texture; and the negative 
plate becomes formed by degrees, to a certain depth below its 
surface, of reduced lead of a granular and crystalline nature. It is 
not always necessary to push the electro-chemical preparations of 
secondary couples as far as this complete transformation of the 
physical and - geentoor] nature of the plates, for the couples would 
ultimately acquire a much greater resistance and take more time 
to charge them. When the couples yield a current of sufficient 
duration for the purposes for which one wants them, it is no 
longer necessary to change the direction of the primary current 
each time the cells are charged. The quantity of peroxide of lead 
accumulated upon the positive plate would take too long to reduce, 
and no result would be got from the couple before several hours. 
A definite direction is therefore adopted, in which the secondary 
cells, when once sufficiently ‘‘ formed,” are always charged. 

It is evidently desirable—more especially in view of the want 
more and more urgently felt as time goes on, of an accumulator 
which will be available for the large and important uses to which 
electricity will in future time be put—if possible to avoid this 
tedious process of preparation so minutely described by M. Planté. 
No doubt it answers the purpose quite well when industrial appli- 
cations are not in question, but for electrical accumulators 
such as must be used in connection with a central system of electric 
lighting, and which would probably involve the use of a set of largo 
cells in every house, this slow process of preparation would be 
hardly applicable. It was with a desire to avoid this disadvantage 
and give to Planté’s cells a greater capacity of storage that I made 
the experiments last winter, the outcome of which was the modifica- 
tion of Planté’s cell, which I showed you at our ne ere. 
Here are some of the cells I then exhibited in action. e idea of 
this modification was to increase the surface of the lead by means 
of lead foil, crimped and formed into frills, the interstices between 
the frillings being filled with electrolytically deposited spongy lead. 
The same idea has been applied in a somewhat different way by M. 
Faure in his accumulator. In M. Faure’s accumulator red lead, 
mixed with dilute sulphuric acid, is plastered on lead plates, the 
coated plates are wrapped in felt, and either rolled up like the 

lates of a Planté cell or doubled together and placed in rectangu- 

r lead-lined wooden boxes. These cells have been made on a 
large scale, and for this reason, and because the applicat of the 
red lead coating greatly favours the obtaining of storage capacity, 
effects have been obtained from them clearly pointing to practical 
use in electric lighting, and perhaps also for other purposes. The 
cell has, of course, the same electromotive force as the Planté cell, 
of which it is a modification; being large, it has, when fully 
charged, a small resistance, and is, on that account, capable of pro- 
ducing astonishing effects in the way of heating thick wire. [Heats 
some wire.] Thirty of these cells, weighing about 501b, each, 
when properly charged, will keep twenty of my lamps up to 
20-candle power for several hours. M. de Meritens has also made 
an accumulator on the Planté lines. ; 

I have recently introduced into the construction of the Planté 
cell some modifications which, I anticipate, will increase its utility 
when applied on a large scale for the practical work of storage for 
electric lighting. One of my innovations consists in making the 
lead plates corrugated or cellular, the cells or grooves being filled 
with spongy lead, which from the form of the plate will remain 
attached to it without any external a of felt or similar 
material being necessary. The felt in the Faure cell must, I 
imagine, be in a short space of time destroyed by the action of the 
acid, and ion displ t of the material applied to the sur- 
face of the plate and held in its position by it. ave heard that 
it is proposed to substitute asbestos cloth for the felt ; this no 
doubt will remedy the defect I have mentioned, but 1t must 

eatly increase the cost of constructing the cell. It is obviously 

esirable to avoid the use of any extraneous material, and the use 
of grooves or cellular plates accomplishes this object. I have made 
other improvements for the means of obtaining electrical storage, 
details of which I must for the present hold in reserve, but with 
the hope at some future time of bringing them under the notice 
of the society, 
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RAILWAY MATTERS, 


Tue St. Lawrence, Upper Mississippi, and Missouri rivers are 
closed by the ice. Three hundred feet of the railway bridge at 
Sioux city, Iowa, have been destroyed by ice, generally interfering 
with the river navigation. 

THE Great Western Railway Company commenced yesterday to 
run a train from Paddington to Milford Haven in seven hours, 
This train is supposed to be for the convenience of passengers who 
will go to New York vid Milford Haven and the promised new 
steamships, by which from eighteen to twenty-four hours at the 
least are to be saved between ce and America, if not a good deal 
more, 

THERE seems to be every chance of the long pending question of 
the junction with the Turkish railways being A ser settled. ‘‘The 
objection made so long against the junction with the Salonica 
Railway is now, the Z'imes correspondent says, believed to be 
really withdrawn, so that only the point of junction has to be 
settled ; and in this respect every consideration will, no doubt, be 
given to the strategic scruples of Turkey against one or another 
point of junction, As regards Bosnia it appears that it has not 
even been mentioned.” 

At a conference of railway managers held last week at Brussels, 
for the organisation of the Continental international service during 
the present year, the opening of the St. Gothard line throughout 
its entire length was provisionally fixed for July 1st, and arrange- 
ments were made accordingly. ‘The opening of the great tunnel 
has already increased the traflic between the valleys of the Reuss 
and the Tessin more than fourfold, Although in former years the 
traffic at this season was little more than nominal, every train is 
now filled with passengers. 

WE learn from the Annales Industrielles that it appears that 
the French Government has definitely abandoned the Achard brake, 
and has decided to adopt the comparatively new automatic vacuum 
brake due to Mr. Wenger. Our contemporary thinks it very 
curious that the State should recommend the air pressure brake 
and adupt the vacuum. Inasmuch as several thousands of engines 
and vehicles have been, and are being fitted, with the Westinghouse 
brake, it does seem curious, that is, if our contemporary has 
learned his story aright, which does not seem probable. 

A very bad accident occurred on the Hudson River Railway at 
seven o'clock on Saturday evening last. An express train, contain- 
ing many members of the New York Legislature and other promi- 
nent persons, was stopped at a point about eight miles from the 
city. Six minutes later another train crashed into it, ‘‘ telescoping” 
the two rear Wagner palace cars, throwing both from the line. . 
the fire which as usual ensued, eight persons were burned to death, 
including Senator Wagner, the inventor of the Wagner Palace Car, 
in which he was burned. Nineteen other persons were injured. 

A CORRESPONDENT writes that the much-talked-of Exeter Tram- 
ways are being laid at last, to the gauge mentioned in this column 
some three years ago or so, when the matter was first brought 
before us—viz., 3ft. Gin. They will connect Exeter with its 
suburb, Heavitree, and eventually the three railway stations will 
be accessible thereby, and they wil] be worked, at least for a time 
¥ one-horse cars, The cars are being built by the Bristol Wagon 
Works Company, and are to be fitted with ‘‘road-and-rail” wheels, 
to save stable sidings, and enable their use where prohibited by 
the Board of Trade as tram-cars, 

THREE important public works have been sanctioned by the 
South Australian Parliament, viz., a railway from Nairne to 
Strathallyn (20 miles), and thence to Milan (8 miles); a railway 
from Farina Town to Goolong Springs (29 miles); and a large 
bridge at Morffett-street, Adelaide, where the increased railway 
traffic has made ordinary traffic on the level exceedingly dangerous. 
The Farina extension is to be a link in the chain of transcontinental 
railway communication, and, according to the Colonies and India, 
assumes importance only in that light.’ A line from Orooroo to 
Port Augusta, South Australia, is in course of construction. When 
completed, this line will bring that colony into connection with the 
— great northern or transcontinental line. The extension 

rom Terowie to Orooroo has been completed. 

JUDGMENT has been given by the Anglesea Court of Quarter 
Sessions in arating a 1 which occupied four days in hearing. The 
London and North: estern Railway Company, appealed against 
the assessment of its 11 miles of railway in the Holyhead Union, 
and also of the new station and hotel at Holyhead, which were 
opened last year. Under the new assessment the rating of the line 
wad mile had been raised from £400 to £900. When the case had 

en partly heard, an agreement was come to under which the rating 
of the line was fixed at £525 per mile. The railway hotel was 
rated at £800, and the station, graving dock, and buildings 
assessed at £15,674. The court assessed the ratable value of the 
hotel at £700, and the station premises at £9666, as against the 
£6728 given by the company’s valuers, and ordered each party to 
pay its own costs of the appeal. On behalf of the railway com- 
pany it was pointed out that as it already paid two-thirds of 
the rates in Holyhead parish, it woul = condemned, in 
addition to its own costs, to pay two-thirds of those incurred by 
the assessment committee. The court, however, declined to recon- 
sider their decision, Holyhead practically belongs to the North- 
Western Company, and it is not a cheap possession, 

THE Birmingham Town Council on Tuesday empowered the 
Public Works Committce to take such steps as they might deem 
advisable respecting the London and North-Western, the Midland, 
and Birmingham and Cannock Chase Railway Bills. The London 
and North-Western Railway, seek powers principally to carry out 
the agreement entered into with the Town Council last year. The 
company would have, our Birmingham correspondent writes, to pro- 
vide a new street, which was to take the place ofthe thorough- 
fare of Great Queen-street. Powers are also asked to make a 
small branch from the Liverpool and Birmingham line, to 
to run into the Saltley gasworks. That line was to be constructed 
entirely at the request of the Gas Committee, and they expect to 
derive considerable advantage if they could get through that means 
their coals from North Staffordshire and Tee, instead of 
being confined as at present entirely to the Derbyshire district. 
The Midland Railway Company in addition to seeking for powers 
to carry out an agreement, also seek for powers to enlarge their 

rovosed goods station on the Worcester wharf. The Cannock 

hase Railway Company seeks for powers to come into Birmingham 
in the Handsworth district. It is proposed to open two small lines 
and a coal depdt and goods station. 

TRAVELLING on the New Zealand railways is not, according toa 
writer in the Colonies and India, all pleasure. He says :—‘‘ The 
speed seldom exceeds fifteen miles an hour, and so many of the 
lines are over steep hills, and are laid out with such an evident 
fondness for curves, that a high or even average speed is out of the 
question. oe in this colony is hardly in favour of Govern- 
ment lines of railroad. There is only too much truth in the 
common remark that the lines are laid off with far more considera- 
tion for the convenience and property of influential landowners 
than regard for the levels of the land or the convenience of the 
majority. The grinding of the wheels upon the rails as curve after 
curve is described by the train is continually suggestive, not only of 
danger and rapid wear and tear, but of the question why, with 
plenty of level land about, the train turns sharp corners and mounts 
steep hills. Only one answer is given, viz., that a Government 
railroad means a political railroad. Only two classes of passengers 
are carried—first and second—the former paying 3d. and the latter 
2d. per mile. The New Zealand ert ae are now beginning to 
pay interest upon their cost, as well as working expenses. Not- 
withstanding all the blundering and extravagance in their construc- 
tion, I believe that it would pay an English company well to take 
over these railways at their cost, and work them upon commercial 
principles, though I fear there is little likelihood of a colonial 
Government giving up so convenient an instrument of influence 
and power,” 


NOTES AND MEMORANDA. 


Tue barometric pressure has been greater during this week than 
for forty years; it has reached 30°0lin. 

INSTEAD of the emery commonly used with soft metal discs 
laps, points, &c., for chasing, lining, and drilling glass, diamond 
dust is said to be used with greater rapidity of work. 

THE value of the hem h pupenetes and wire exported from 
this country reached £1,974,266 last year ; which is over £600,000 
more than in 1880, but nearly that amount less than in 1879. 

THE saline springs of Cheltenham, aecording to Professor Hull, 
rise along planes or fissures in the Lower Lias, like the water in 
artesian borings, and are probably derived from water percolating 
through salt-bearing Keuper, which out-crops at higher elevations, 
as pm soe by Sir Roderick Murchison, 


THE peeing, siehemen’ of furnaces in blast we take from 
Ryland’s Iron Trade Circular:—November 13th, 1879, 457; 
March 31st, 1880, 597; June 30th, 1880, 559; September 30th, 
1880, 555 ; December 31st, 1880, 590 ; March 31st, 1881, 575 ; June 
og 1881, 542; September 30th, 1881, 548 ; December 31st, 1881, 


Tur iron and steel exports from Great Britain amounted last 
year to 3,818,338 tons. In 1880 it was 3,787,271 tons. The 
imports of iron, iron ore, steel, and tin in the same years were 
2,587,981 tons in 1881, and 2,779,958 tons in 1880. e value of 
exported iron, steel, machinery, hardware, &., was £42,381,662 
in 1880, and £43,353,021 in 1881. 


THE deep-seated springs in the chalk formation of the river 
Thames Basin maintain the dry-weather flow of the river, the 
minimum of which amounts to 350,000,000 gals. per diem, of 
which London water companies have parliamentary powers to 
draw 110,000,000 gals., or nearly one-third. The water companies, 
however, do not take the maximum quantity to which t — 
entitled, but are rather increasing their supply by sinking wells to 
the coalk—says Mr. De Rance, in his new work on the “ Water 
Supply of England and Wales ”—and obtaining water free from 
organic impurity. 

DurinG the past year the number of applications for letters 
patent has been 5751, being an increase of 234 upon those of the 
year 1880. The records of the office show a steady and tolerably 
regular increase in the number of applications from the year 1852, 
when the Patent Law Amendment Act came into operation, down 
to the present time. In that year the number was only 1211, but 
that was for a portion of the year only, the following year show- 
ing an advance to over 3000, which, however, subsequently fell off ; 
but by 1862 the number had risen to 3490, During the followin 
decade the progress was not quite so marked, the number for 187 
being 3970. In 1876 the number was 5069, the highest then 
reached ; but there was a falling off of 120 in the succeeding year, 
since which time the numbers have risen to the figures first given 
as being the return for 1881. 


BREWERS are sometimes advised to render their brewing liquor 
permanently hard by the addition of a small quantity of sulphuric 
acid prior to mashing. The quantity of ae acid thus to be 
added must not--the Brewers’ Guardian says—be greater than is 
required to neutralise the carbonates of calcium and magnesium 
ag in the water, and as this quantity can only be determined 

y the aid of some very exact tests, we cannot recommend this 
system of hardening waters, unless it is carried out under the 
supervision of an experienced chemist. If by any chance a slight 
excess of acid were to be added, the results must be very disastrous ; 
independent of the flavour imparted by an acid and its corrosive 
action on metals, it must be borne in mind that very small quan- 
tities of free sulphuric acid interfere with the action of diastase, 
and thus malt mashed with such an acidified water will yield con- 
siderably less extract. The objections to the use of sulphuric acid 
for artificially hardening water so greatly exceed its advantages 
that we certainly advise our readers not to adopt this system. 


THE final returns of the census of the Colony of Victoria, taken 
on April 3rd last, have been published, and show an excess of 
3764 over the approximate totals at first issued. The total popu- 
lation of the Colony is now stated to be 862,846—viz., 452,583 
males and 401,263 females, or a proportion of 90°75 females to every 
100 males. The number of persons to the square mile is 9°812; 
the number of inhabited dwellings is 170,086, giving 1°935 to the 
square mile, and 5°07 persons to each dwelling. Compared with 
the returns of the previous census in 1871, the general results are 
an increase of 130,818 in the population, or 17°88 per cent., and of 
19,458, or 12°92 per cent., in the number of inhabited buildings. 
Some of the counties show a falling off in population during the 
ten years, the largest diminution being 16,799 in Talbot, 16,758 in 
Grenville, 7655 in Grant, 5096 in Dalhousie, and 2800 in Bogong. 
The falling off in Grant county is no doubt due to the influence 
which Melbourne has had in attracting the trade which used to go 
to Geelong, while in the other counties mentioned the falling off 
is due to the fluctuations in the populations on the gold-fields, 


HERR P. VOLKMANN has in the Annalen fur Physik und Chemie 
compiled the results of experiments by Hagen. Matthiessen, Perre, 
Kopp, and Jolly, on the expansion of water, and bas obtained the 
following mean results for the volume and density of water at 
various temperatures :— 


Temp. Volume. Density. | Temp. Volume. 
0 deg. C 1000122 O"999878 | 15 deg. C. .. 1000847 
1000067  0°999983 | 20 ,, .. .. .. 1°001731 
1000028 0999972 | 25 4, 17002868 
1:000007 0999993 | 80 ,, 17004250 
a ; 1000000 1°000000; 40 ,, 
1000008  0°999992 50 4, .. .. «. 1011970 
1:000067 0°999983 | 70 ,, .. 1°022610 
8 1°000118 0999882 | ,, we 
1°000181 0°999819 | 90 ,, 1°035740 
1°000261 0°999739 | 1.0 1°043230 


The increase in the volume per degree of increase of temperature 
from the ro of greatest density, 4 deg., is thus very rapid. For 
a rise of 1 deg. from this, the volume increases by 0 

from 99 deg. to 100 deg. the increase is about 0°000721. 


Wuat would be the relation between the velocities of clouds of 
smoke and gusty wind by which they were impelled? The value of 
the following, which was sent by a correspondent to Nature, some- 
what depends on this question. He reports the following observa- 
tions on the velocity of the wind in the south-west gale on the 21st 
and 22nd of November last, at Edinburgh: ‘‘ The observations 
were made about 9 o’clock on the morning of the 22nd, when the 
wind had somewhat moderated: Mean velocity, 62°3 miles per hour ; 
duringa squall, 71°6. These observations he calculated from the velo- 
city of clouds of smoke issuing from a chimney of the Caledo- 
nian Distillery, and travelling for a distance of 2100ft., and are 
thus free from instrumental errors, The chimney is 225ft. high, 
and its base is about 200ft. above the sea-level.” During the gales 
on the 14th the recording anemometer at the Greenwich Observa- 
tory registered a wind pressure of 56 1b. per square foot, the 
highest ever recorded there. Professor Robert Grant, F.R.S., who 
occupies the chair of Practical Astronomy in the University of 
Glasgow, reported that during the violent storm which passed over 
that city on the night of November 21st and the following morning, 
during several hours after the special observations commenced, the 
hourly velocity of the wind ranged from 16 miles to 17 miles, but 
at 11 p.m. it had risen to 30 miles, and it went on increasing till 
2 o’clock next morning, when the register indicated a velocity of 
54 miles an hour, and the reading at 6 o’clock was 57 miles an hour. 
Just a few minutes before 11 o’clock there was a tremendous gust 
of wind, which, measured by Osler’s anemometer, was equivalent 
to a wind pressure, as already mentioned, of 48 lb, on the square 
foot. This was confirmed by the indications of Robi ’s velocity 
anemometer, which showed that fora few minutes the wind was 
travelling at the rate of nearly 80 miles an hour. y 


MISCELLANEA. 


A BUILDING is in course of erection near the Leadenhall Market 
for the <7 of and to be styled the Metal Market and 
Exchange. e entrances are from Leadenhall-street, Grace- 
church-street, and the Leadenhall Market. Mr. E. Harradine is 
the secretary. : 

THE death is announced of Mr. John Trevor Barkley, C.E., for 
wnany years a foremost parunietivs of British enterprise in 
developing the resources of vj and the Danubian Principalities. 
Mr. Barkley was fifty-six years of age, and was for many years & 
valued contributor to the Times. 

THERE is an old adage about going abroad to hear news of home, 
An American contemporary says, “A pair of pont engines 
have been made by Messrs. Abrberker and Son, London, which 
develop 30-horse power and weigh won B 168 Ib. all told. The 
boiler weighs 142 lb. These engines are intended for use in aerial 
propulsion.” 

On the 7th inst. a large steel sailing ship was launched from 
Messrs. Harland and Wolff's building yard, Belfast. She is named 
the Garfield, and is said to be the largest sailing vessel ever con- 
structed of steel. The Garfield, which is of 2220 tons ister, is 
292ft. in length, 24ft. 9in. depth, and 41ft. breadth. She has 
been built for Messrs. Ismay, Imrie, and Co., of the White Star 
line, and is intended for the Australian and Californian trades. 


A RICH deposit of quicksilver has been discovered near Maltrata, 
Mexico, and a company is being formed for the purpose of working 
it. A valuable silver lode has also, the Times says, been struck 
near Zacualtipam. A dockyard is to be established at Campeachy, 
and an American engineer is engaged in selecting the site and 
drawing plans for the work. An ancient cemetery has been dis- 
covered about twelve miles from Yurecuaro, in which thirty bodies 
have been found, which are supposed to have belonged to some 
Tarasca tribe long anterior tv the Spanish conquest. 


ALTHOUGH the long voyages to Australia, China, and West 
Coast of America, continue to encourage steam tonnage, and the 
trades which were thought by their distance would be reserved to 
the sailing ships are readily supplied with the s ier mode of 
transit ; nevertheless there has been, according to White’s “‘ Steam- 
ship Circular,” a very active demand during the past year for 
por Me ships, more especially iron vessels, which have commanded 
very good prices, and many been laid down, one yard alone having 
eight vessels of from 700 to 1700 tons register building 

Mr. DrumMoND Hay, British Consul at Stockholm, calls 
attention to the remarkable development in the export trade in 
Swedish matches. Nearly 23 million skalpunds—about 19 million 
pounds avoirdupois—were shipped during 1880. One ‘“‘tand- 
sticker” fabric alone, which is said to be fast gaining a world-wide 
celebrity for the quality combined with the cheapness of its pro- 
ducts, employs 872 hands, of which 339 are women. This factory 
was originally started on a very small scale in 1845. The precau- 
tions adopted against fire are said to be so efficient that the 
buildings are insured for comparatively low premiums. The little 
boxes in which the matches are packed—now so familiar through- 
out the world—are made by prisoners in the gaols of Stockholm. 


Since the Ring Theatre disaster an American has proposed 
kind of big fire-escape to be kept in readiness at every theatre. 
His escape consists mainly of a movable floor, a by chains 
from near the ceiling of the entrances, halls, and vestibules, or by 
hinges on the side walls, and lowered in case of fire, to be su) 
ported on projecting rests of the side walls, at suitable height 
above the floor. Sliding extensions and swinging stairs and rear 
sections connect with the ground outside of the door, and with the 
staircases of the gallery, so as to form separate exits above the 
regular entrances. In case of fire the floor would be lowered, the 
swinging sections and stairs swung down, and thereby a second 
passage formed, which is mainly designed for the people in the 
galleries, so that they may pass out simultancously, and without 
interfering with the people from the boxes and dress circle. 


TuE old scheme of shortening the time between New York and 
Europe by using a port on the extremity of Long Island is again 
brough* tcthe front. Mr. Jacob Lorillard, who has a project for 
anews: ‘mboat line ‘“‘to be purely American,” and which will 
crossth> \tlanticin six days, has secured the co-operation of Mr, 
Austin0» >in, who will extend the Long Island = to Fort 
Pond Bay, uear Montauk Point. Great docks will be built here, 
and the steamships of the new line will enter here instead of at 
New York. The latest information in regard to the project, how- 
ever, robs it of its “‘ purely American” character. According to 
the Railway News, it is said that Mr. William Pearce, of the 
Glasgow firm of John Elder and Co., who has just ceturned from 
New York, has expressed his intention of joining the undertaking 
with capital secured on this side of the Atlantic, and promises to 
build vessels faster than any hitherto launched for the new service. 


THE s.s. Jacob Christensen, which has been built by Messrs 
Raylton, Dixon, and Co., Middlesbrough, to the order of Hans 
Konow and Co., of Copenhagen, has pr ded on her trial 
trip. She is a handsome iron screw steamer, 269ft. long, 
34ft. 9in. beam, 24ft. 3in. depth of hold, which gives her a —_ 
capacity of 2500 tons on 22ft. draught. She is built as a three 
decked steamer, having main deck of iron and upper of wood. Her 
water ballast is contained in a large chamber in the main hold 
forward of engine-room, which is also available for storage of cargo. 
She is fitted with a short poop aft, in which are commodious cabins 
for captain, officers, and two or three passengers. Higginson’s 
steam quarter master steers her from the bridge, and she is fitted 
with steam winches and self-reefing topsails. Her engines, of 
150 horse-power nominal, are by Messrs. T. Richardson and Son, of 
Hartlepool, and gave every satisfaction on her trial trip. 


THE great activity in shipbuilding has caused similar activity in 
the anchor and chain es, all the leading makers throughout 
the country being full of orders for several months to come. A 
good share has gone to the North of England, among them a 
number of orders for Mr. Wasteneys Smith’s ‘‘ shockless ” anchors. 
These include orders from her Majesty’s Government for anchors 
up to 5 tons each: for H.M.S. Agamemnon, Amphion, Albacore, 
Mistletoe, and Watchful; for the Union Steamship Company’s 
new ships Spartan, Moor, Athenian, Mexican, and Tartar; the 
Cunard steamship Company’s Cephalonia, Aurania, Catalonia, &c., 
and a large one of 6 tons for the same company’s moorings in the 
Mersey, making the fifth—from 34 tons and upwards—supplied 
them for this purpose. There is also a very e number of 
anchors on order for various owners of vessels ant en the 
Clyde, &c., so that work in this department will be full for some 
months, 

PETROLEUM has been found in large quantities in Sarnia, Ontario. 
About three and a-half miles south-east of the town of Sarnia, the 
usual indications of oil were found at one of the borings at a depth 
of 600ft. from the surface. Suddenly operations were suspended 
by the bursting forth of a powerful jet of gas, which me 
ignited by a torch held by one of the — standing at a 
distance of 20ft. or 30ft. from the well. The gas seemed to be 
forced out with extraordinary power till it formed a volume of 
vivid silvery flame fully 30ft. high. ‘‘ But the most remarkable 
feature of this very remarkable exhibition,” says the Sarnia Observer 
in describing the phenomenon, ‘‘is that at intervals of exactly 
fifteen minutes by the watch, there is a grand eruption of water, 
which mingles with the flames, and, so far from extinguishing 
them, drives them in sheets far above the highest trees, and falls 
in showers for a considerable distance around the well. This erup- 
tion of water, which lasts about two or three minutes, is preceded 
by a gradually-increasing roar, accompanied by a series of powerful 
gasps like the strokes of some mighty engine. The mixture of the 
water, which is said to be strongly impregnated with sulphur, pro- 
duces effects in colour which are dazzling in their brillancy and 
beauty, various shades of yellow and purple predominating.” 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—Madame Bovveau, Rue de la Banque. 

BERLIN.—Asuer and Co., 5, Unter den Linden. 

VIENNA.—Messrs. and Co., Booksellers. 

LEIPSIC.—A, Twiermever, Bookseller. 

NEW YORK.—Tue Wittmer and Rocers News Company, 
81, Beekman-street. 


PUBLISHER'S NOTIOE. 


*,* Next week a Double Number of THE ENGINEER will be published 
containing the Index to the Fifty-second Volume. The Index will 
include a Complete Classified List of Applications for and Grants 
of Patents during the past six months, Price of the Double 
Number, 1s. 


‘," Acceding to a reasonable request made by several of our friends, 
we have commenced the publication of an Index to t 
Advertisements which appear weekly in THE ENGINEER. The 
Index will always be found upon the last but one of our advertise- 
ment pages, 


TO OORRESPONDENTS. 


*," In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 1d. postaye stamp, in order that 
answers received by us may be forwarded to their destination. 
No notice will be taken of communications which do not comply 
with these instructions. 

*,” We cannot undertake to return drawings or manuscripts; we 
must therefore request correspondents to keep copies. 

*,* All letters intended for insertion in THR ENGINEER, or 
contaming questions, must be accompanied by the name and 
address of the writer, not necessarily for publication, but asa 
proof of good faith. No notice whatever will be taken of 
anonymous communications. 

R. P.—Try tannate of soda. It often provea useful in preventing and 
removing incrustation. 

H. W.—G@oodeve “* On the Steam Bugine,” Rigg “On the Steam Engine.” 
They can be obtained through any bookseller, 


CHINA GRASS. 
(To the Editor of The Engineer.) 
Sir,—Could any of eg correspondents inform me who is the maker 
of a machine for peeling China grass’ It is the first operation which 
this fibre ‘goes after reaping, and prior to its importation into this 
country. J. MeM. 
Manchester, January 14th. 


UTILISATION OF SLATE REFUSE. 
(To the Editor of The Engineer.) 

Sin,—There is a modern invention for the utilisation of slate refuse, 
ind the use of the refuse of slate quarries, in the formation of solid 
locks. I shall be very much obliged if any of your readers can inform 
me where I can find any description of the process. J.W. 

London, January lth. 


GUN-METAL CASTINGS. 
(To the Editor of The Engineer.) 

Srr,—I was somewhat surprised on reading your last, at ‘“ Royal 
Arsenal's” reply to ‘‘ Pneumatic’s” inquiry on the above subject. I 
take it that he wishes to make the casting in the same position as he 
describes for some reason or other he does not explain. As there is no 
difficulty in making it either one way or the other, it need not be enter- 
tained. The point upon which he requires information I take is what is 
the cause of the mould scabbing at the place marked A BC in his 
drawing. My answer to that is, having decided first which way a mould 
has to be constructed, the next question is what will take place during 
casting under those conditions. It is absolutely necessary for the 
mould—whether it be a sand or a loam mould—to be made of some 
material that will bear the intense heat that it is subjected to, whether 
the metal be gun-metal, cast iron, or steel that is run into it, that will 
not melt during casting. The next thing is to get rid of the gas 
that is genera I do not think that in this case the sand has melted, 
from the position in which it is described as being defective, but that the 
defect entirely arises from the following cause :—From the moment a 
mould is being filled with metal it begins to generate gas, and gues on 
increasing until the mould is filled and the metal becomes crystallised. 
Therefore it is quite plain that the greatest amount of gas accumu- 
late at the top of the mould, and at the time when the metal is in 
the worst condition to battle with it. The remedy is to make a better 
exit for the gas to escape. Whatever number of rising heads are put on 
it will not cure the rder. If the mould is bricked up in on. I 
would advise him to lay on a course of brickbats or coke on the plate that 
covers A BC, and then get = with very rough loam to near size, then 
finish with a fine coat of thin loam ; run the casting pretty sharply, and 
keep all runners and risers perfectly air-tight. The gas must pass 
a the outside of the mould, and not through the rising heads, as 
there yo of its stripping off the skin of the mould. The only 
useful that a riser plays is that it feeds the casting during crystallisa- 
tion. If the above is attended to, all will be right. The same general 
remarks will apply if the mould be green sand. Samu, KEIGHLEY. 

Burnley, January 17th. 


SUBSCRIPTIONS. 

Tue Enarnger can be had, by order, from any newsagent in town or country 
at the various railway stations ; or it can, if preferred, be supplied direct 
from the office on the following terms (paid in advance) :— 

Half-yearly (including double numbers) .. - £0 14s, 6d, 
Yearly (including two double numbers) .. 

If credit occur, an extra charge of two shillings and sixpence per annun will 
be made. Tue ENGINEER is registered for transmission abroad. 

Cloth cases for binding Tue ENGINEER Volume, price 2s. 6d. each. 

Many Volumes of Tot Enctneer can be had price 188. each. 

Foreign Subscriptions for Thin Paper Copies will, until further notice, be 
received at the rates given below:—Foreign Subscribers paying in advance 
at the published rates will receive THE ENGINEER weekly and post-jree. 
Subscriptions sent by Post-ojfice order must be accompanied by letter of 
advice to the Publisher, Thick Paper Copies may be had, if preferred, at 
increased rates. 

Remittance by Post-office Order, — Australia, Belgium, Brazil, British 
Columbia, British Guiana, Canada, Cape of Good Hope, Denmark, 
Egypt, France, Germany, Gibraltar, Italy, Malta, Natal, Netherlands, 

Brunswick, Newfoundland, New South Wales, New Zcaland, 

Portugal, Roumania, Switzerland, Tasmania, Turkey, United States, 

West Coast of Africa, West Indies, Cyprus, £1 16s. China, Japan, 

India, £2 0s. 6d. 


Remittance by Bill in London, — Austria, Buenos Boag | and Algeria, 
Greece, Ionian Islands, Norway, Panama, Peru, R' Spain, Sweden, 
Chili, #1 16s. Borneo, Ceylon, Java, and Singapore, £2 0s, Manilla, 
Mauritius, Sandwich Isles, £2 5s. 


ADVERTISEMENTS. 

*,” The charge tor Advertisements of four lines and under is three shillings ; 
for every two lines afterwards one shilling and sixpence ; odd lines are 
charged one shilling. The line averages seven words. When an advertise- 
ment measures an inch or more the charge is ten shillings per inch. All 
single advertisements from the country must be accompanied by stamps in 
payment, Alternate advertisements will be inserted with att practical 
regularity, but regularity cannot be guaranteed in any such case. All 
except weekly advertisements are taken subject to this condition. 

Advertisements cannot be inserted unless Delivered before Six 

o'clock on Thursday Evening in each Week. 

*," Letters relating to Advertisements and the Publishing Department of the 
paper are to be addressed to the Publisher, Mr. George Riche ; all 
other letters to be addressed to the Editor of Tar Enoineer, 168, Strand. 


MEETINGS NEXT WEEK. 

InsTITUTION oF CiviL ENGINEERS.—Tu , Jan, 24th, at 8 p.m. 
Paper to be read and disc’ » ‘The Anal of Potable Water; with 
Special Reference to the Determination of vious Sewage Contamina- 
tion,” vy Jharles W. Felkard, Associate Royal School of Mines. 
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NON-CONDENSING STEAM ENGINES, 


In Tue Enerneer for December 30th, 1881, will be 
found a report by Mr. Isherwood on the relative efficiency 
of two Corliss engines—one condensing, the other non-con- 
densing. Such a our readers as have perused this report 
know that it contains some very remarkable state- 
ments, and for the benefit of those who have not particu- 
larly noticed the report we propose to say something con- 
cerning it here. The engines in question seem to have 
been of the ordinary Corliss type, and with unjacketted 
cylinders, The condensing engine had a cylinder 24in. in 
diameter, with a piston stroke of 4ft.; the non-condensing 
engine had a cylinder 16in. diameter, and a piston stroke 
of 4ft. The piston speed of the latter was greater than 
that of the former in the ratio of 60 to 49. These 
engines were tested for consumption of steam and coal 
in the usual way. At first sight it would appear that 
the condensing engine ought to have far excelled its 
rival in economy. It was a larger engine ; it expanded 
steam of a total pressure. of 71 lb. nearly 7°9 times, while 
the smaller non-condensing engine expanded 79 Ib. steam 
but 436 times. The large engine condensed its steam ; 
the small engine exhausted into the atmosphere. Every- 
thing pointed to the large engine as being the best calcu- 
lated to get a good duty out of the coal burned ; yet as a 
matter of fact the superiority of the large engine was so 
small as to be hardly worth much. In terms of the net 
horse-power the condensing engine used 28°58 Ib., and the 
non-condensing engine 31°78 lb, of feed-water per horse 
per hour. The difference is but 3:2 lb., and even this 
difference may be said to disappear when it is remembered 
that the non-condensing engine can supply a boiler with 
feed water at 200 deg., while 120 deg. is about the 
maximum in the case of the condensing engine. Mr. 
Isherwood goes on to state that the results obtained at a 
certain flour mill in New York, after fitting engines with 
condensers, was that the consumption of fuel was increased, 
and as a consequence the condensers were discarded. A 
very similar experience was recently obtained at Birken- 
head with one of Davy’s differential engines of considerable 
dimensions. The condensing water available at first was 
full of mud and sand, and could not be used ; after about 
six months a supply of good water was obtained. The con- 
denser was started, but the engine, instead of working with 
less coal than before, actually required considerably more. 
We have reason to believe that many similar cases 
might be cited ; and it is by no means clear that the con- 
denser is always sacra of economy. In an article on 
the “ Value of a Vacuum,” we have already written to the 
same effect ; but the whole subject is just now attracting 
so much attention amongst continental engineers that we 
make no apology for referring to it. 

Mr. Isherwood,in common with many other engineers, uses 
three different power denominations, namely, “ total horse- 

wer,” “indicated horse-power,” and “ net horse-power.” 

he first and the last appear to require explanation. The 
total horse-power represents the work done by the steam 
in overcoming all resistances. Now in the non-condensing 
engine these resistances are represented by engine friction, 
including that of all moving parts up to the end of the 
crank shaft, the pressure of the sroetie trang and lastly, the 
useful work done, in which is included the friction of all 
shafting, gearing, &c., beyond the end of the crank shaft. 
Of course, in one sense, overcoming this friction is not useful 
work, but it is useful work as regards the engine, because 
it must be overcome by some agent. The useful work 
is the net work. As regards the total work, it is 
evident that the indicator takes no account of it, 
although it can be calculated with approximate accuracy 
from an indicator card by putting on a zero line 
and constructing a parallelogram on it, the lowest 
line of the indicator diagram being the top line of the 
parallelogram. A good deal of confusion seems to exist 
in some minds as to the work done in overcoming the 
pressure of the atmosphere, and we have heard it argued 
that it was done already in some mysterious way in the 
boiler. The truth is that back pressure, whether due to 
the atmosphere or any other cause, simply represents a 
resistance to be overcome. It has just the same effect as 
putting extra load on the engine. We may be pardoned 
if we try to make this point quite clear. Let us suppose 
that the owner of a steam engine works with an averaye 
pressure of 45]b., and that he lets off a portion of his 
power to his next door neighbour, a shaft ing through 
the party wall between the two houses. The owner finds 
that when none of his own machinery is running he can 
do his neighbour’s work with an average pressure of 15 lb. 
per — inch in the cylinder; when he adds his own 
work he requires 45 1b. in the cylinder. The steam does 
not know what resistance it is overcoming ; it matters 
nothing to it whether it is working for the engine owner 
or his neighbour, or both. Now, the atmosphere stands in 
the position of the neighbour; and when a condenser is 
added to an engine we only save the work which 
would otherwise Tare gone, so to , to the other 
side of the party wall. If he choose to do so, 
the engine owner can refer the whole of the fuel burned to 
the work done for himself, leaving that done for his 
neighbour out of consideration, and he can say that it costs 
so much ; and this is what is usually done in dealing with 
steam engines—that is to say, the work done in overcoming 


back pressure is passed over in silence, and all calculations 
are based on the indicator cards. But it is obvious that 
if we want to get at the true result, we must include the 
work done for our neighbour, or, to drop metaphor, in 
overcoming back pressure. If we do this, we shall have, 
not the indicated, but the total horse-power to deal with. 
Doing this with the two Corliss engines about which he 
has written, Mr. Isherwood finds that the non-condensing 
engine required but 18°74 Ib. of feed-water per horse per 
hour, while the condensing engine required but 23 lb. Put- 
ting this in another way, the condensing engine expended 
25,569 units of heat per total horse-power per hour, while 
the non-condensing engine needed but 18,922 for the same 
purpose. It may be urged that it is with the net power 
we really have to do, and that it makes little matter 
how economically an engine works, including in its 
power that taken by a next-door neighbour, who 
will not pay sixpence for it, if the remaining or net 
horse-power is not had at a low price. The advantage 
gained by the condenser is, in other words, tantamount to 
the excision of the neighbour element. But we think this 
is an erroneous way to look at the question. It will, 
perhaps, be admitted that the neighbour's claim for gratis 
power might be bought up at too high a price. We believe 
it to be not impossible that the gain derived from acondenser 
is very much more frequently than is generally known alto- 
gether illusory; and it admits of being shown that it is 
possible to make a non-condensing engine which may be 
as economical as a condensing engine. 

It will be seen that in the cases stated by Mr. Isherwood 
his figures show that for each net horse-power the non- 
condensing engine used more feed-water than its 
rival; but for each total horse-power it used 4°25 lb. less. 
Therefore it is clear that if the net horse-power could 
have been made a little higher than it was, the consump- 
tion of steam would have been identical in the two engines. 
The total power of the non-condensing engine was, in 
round numbers, 116 horses. The indicated power was 74°3 
horses. Now 116 — 74°3 = 41°7, say 42-horse power. The 
total feed-water used was 31°78lb. x 74°3 = 2361°25 lb. 
Dividing this by 28°58 we get 82°8. That is to say, if the 
total power of the engine remaining the same, we got 
82:8 indicated horse-power instead of 74, other things being 
equal, the consumption of feed-water would be identical in 
the two engines. There are two ways in which this end 
can be reached—we can attain it either by simply diminish- 
ing the back pressure by working steam through a hot 
condenser, giving only, say, 6in. of vacuum, or what is 


better, we can get at the same result by augmenting the * 


work got out of each pound of steam, in which case, 
although the consumption of feed-water and work done in 
overcoming back pressure remains unchanged the total, 
power will become 42 + 82°8 = 124'8-horse power instead 
of 116-horse power. This result ought to be easily attained 
by simply augmenting the ratio of expansion, with an 
increase in boiler pressure. The steam was actually 
expanded 4°36 times. The hyp. log. of this ratio is 
14725. The average cylinder pressure ought to have been 
42 1b. It was really, by indicator, nearly 40 Ib., the loss 
being due to cylinder condensation. — rule-of-three 
sum shows us that, if the pressure had been 46 lb., the 
required power would have been more than obtained, with 
an initial cylinder pressure of 90 Ib.,corresponding to a 75 lb. 
safety-valve load, the steam being expanded a little over five 
times. There is every reason, indeed, to believe that the steam 
would be used to more advantage thus than it really was, 
and, consequently, it is more than probable that the non- 
condensing engine would beat the condensing engine in 
economy of fuel. 

Mr. Isherwood has shown very clearly why the con- 
densing engine was so wasteful. The want of economy is 
due to what was, many years ago, pointed out in Tue 
Enainerr—and for the first time in any English journal— 
namely, the frigorific influence of the condenser. Mr. 
Isherwood’s remedy is jacketting; but we much doubt 
that the jacket would entirely cure the evil. There 
is even in the non-condensing engine a good deal 
of cylinder condensation going on, and no doubt the 
jacket would prove useful to it as well as to the condensing 
engine, so that the jacket would after all, perhaps, not 
materially affect the result ; both engines would become 
more economical, and that is about all. The plan of 
working with a hot condenser is worth trying, and can 
very easily be done by any one whose boilers will carry 
as much more pressure as is required to give the necessary 
power. A most instructive experiment could be carried 
out in this way at very small expense, the only thing 
necessary being -a tank to measure the feed-water, 
the engine being run with various back pressures 
until the best result was obtained The engine ought 
in this case, however, to be credited with the saving 
effected by the use of hot feed. Many seagoing engineers 
assert that their engines give a better economical duty 
when the temperature of the condenser is from 130 deg. to 
140 deg., corresponding to 255in. to 235in. of mercury, 
than when it is cool enough to keep the gauge at 26in. or 
27in. With a temperature of 195 deg., or 2lin. of mercury, 
the back pressure would be 10°38 ib. , representing a gain 
of about 4°5 lb. per square inch, as compared with 
exhausting into the atmosphere. We have said enough to 
show that there is a large field for experimental inquiry 
yet unworked, and that there is reason to conclude that as 
a result of working it, information may be obtained which 
will tend to promote steam engine economy. It may seem 
absurd to suppose that working with a hot condenser can 
tend to save fuel. It would absurd if steam were a 
permanent gas while in a cylinder; being what it is, a 
most unstable fluid, with nothing permanent about it, 
there is nothing absurd about the proposition. 


THE BOARD OF TRADE AND AUTOMATIC BRAKES. 


On the 8th of August last year a collision took place in 
Blackburn station between two express passenger trains. 
Two passengers were killed on the spot, and four more 
have subsequently died of the injuries received, besides, 
sixty-four persons were more or less severely hurt. We 
have poe commented on this collision, and the verdict 


INSTITUTION OF MECHANICAL EnaINeERS.—Thursday and Friday, Jan. 
Rn | 26th and 27th, at 7.30 p.m.: The annual report of the Council will be 
presented to the meeting. The annual election of the president, vice- 
presidents, and members of Council, and the ordinary election of new 
members, associates, and graduates, will take place at the meeting. The 
following papers will be read and discussed :—‘‘ On Meters for Registering 
Small Flows of Water,” by Mr. J. J. Tylor, of London, ‘On the Bazin 
System of Dredging,” by Mr. A. A. Langley, of London. ‘On Hydraulic 
Lifts for Passengers and Goods,” by Mr. Edward Bayzand Ellington, of ‘ 
a — ee | London. ‘On Improved Appliances for Working under Water, or in Irre- 
a spirable Gases,” by Mr. W. A. Gorman, of London. ‘ On Power Hammers 
with a Movable Fulcrum,” by Mr. Daniel Longworth, of London, 
| 
| 
— 
4 


48 


THE ENGINEER. 


JAN. 20, 1882. 


of the coroner’s jury will be found in our impression for 
Sept. 23rd,1881. A Board of Trade inquiry was also set 
on foot, and Coil. Yolland acted for the Government. His 
report was not sent in until the 6th of October, and it was 
not published until the 11th instant. This is a most 
unusual delay ; but this is not the only remarkable cir- 
cumstance about the report. On the outside it carries a 
memorandum from the President of the Board of Trade 
himself, and the memorandum goes as far as official 
courtesy permits to traverse Col. Yolland’s cenclusions. It 
is possible that Mr. Chamberlain may have had some 
doubt as to whether he would accept the report at all. It 
is at least certain that it has been shelved for many 
months ; and it is now given to the world with a commen- 
tary which practically nullifies its author's utterances. The 
reason for all this is easily found. Col. Yolland virtually 
condemns automatic brakes, and as they have been 
specially—and properly—recommended for aduption by the 
Board of Trade, some ditticulty was, no doubt, set up by a 
report which pretty flatly contradicts the Government. 
Mr. Chamberlain’s minute terminates with the following 
words :—“ Finally, the Board of Trade, as at present 
advised, after careful consideration of Col. Yolland’s 
report, and after a reconsideration of the conditions which 
they have repeatedly laid down as being desirable in all 
continuous brakes, after consultation with their inspecting 
officers, and after consideration of the experience gained 
during the last few years, have come to the conclusion that 
while it is essential that the defects in the automatic brake 
to which Col. Yolland alludes should be provided against, 
and every precaution taken to insure the brake acting only 
when required, yet there is no reason to withdraw the 
opinions they have previously expressed as to the condi- 
tions which should be observed in providing brake power 
for passenger trains.” 

In order to render the circumstances which we have to 
consider quite intelligible, it is necessary that we should 
say something concerning the accident. The Liverpool 
and Todmorden express was standing in Blackburn station 
when an express train from Manchester ran into it. The 
driver stated that when he endeavoured to apply the 
Westinghouse brakes, with which the train was fitted, 
they would not act ; and that this was the cause of the 
accident. It will be remembered that the coroner’s jury 
refused to accept this excuse, and it was not pressed by the 
railway company. The jury laid the blame on the defec- 
tive system of signalling adopted, and said nothing about 
brakes. It was not disputed that the brake worked properly 
from Manchester to Blackburn, and it was found after the 
collision in good order on such vehicles as were not smashed 
up. “The officers of the railway company,” says Col. 
Yolland, “ were of opinion that the hose-pipe had become 
disconnected between the first and second vehicles ; but I 
was not furnished with any evidence to prove that it was 
so disconnected.” Now it is well known that one of the 
special features of the automatic brake is, that if any part 
of it gets out of order the brake will at once apply itself ; 
and it might be supposed that if a hose parted the brake 
would go on ; and so it undoubtedly would if the parting 
took place anywhere but at the regular coupling, or even 
if that were pulled asunder instead of twisted. The 
coupling is so made, however, that when it is taken apart 
in the regular way, valves close the ends of the pipes and 
prevent the escape of air and the going on of the brakes. 
But the couplings are very secure, and are so fitted that 
the hose between the carriages must be lifted up before 
they can be united. The coupling is then effected, and 
the weight of the hose and couplings prevents them from 
coming apart. When, however, a pressure of 80 lb. or 100 Ib. 
on the square inch comes on the hose, an action somewhat 
like that which takes place in the spring of a Bourdon 
gauge tube is set up. The hose tends to straighten itself, 
and to rotate on its axis, and 7f this took place sufficiently 
the coupling would be turned upside down and might fail 
ai It was, as we have said, suggested to Col. 
Yolland that this twisting might have occurred, in which 
case the brake would have been practically cut off from 
the engine, although it might still have been applied by 
the guard. Itis also proper to say that if a porter in 
coupling up a train puts himself to some trouble, he 
can, when the hose are very flexible, put the couplings 
together upside down, but they are certain to shake 
apart after ashort time. As Col. Yolland, ignoring the 
driver's inexperience, was convinced that his explanation 
was conclusive, and that the brake really had failed to 
act, and as moreover it was found to be in excellent order 
after the accident, the suggestion about the hose coming 
uncoupled was extremely useful, and inquiries were made 
as to whether such an accident had ever before taken 
place, but only two cases could be found which bore on the 

int. The first occurred at Stanningley, when the coup- 

ings between the tender and the first coach came apart. 
The fireman of the engine, however, explains that the hose 
was not properly put on. “I got the monkey wrench,” 
he says, “and went under and twisted the cast iron con- 
nection to the pipes until the couplings hung straight 
down. They did not come uncoupled again.” We have 
no intimation of the nature of the second case of uncoup- 
ling, save that contained in Col. Yolland’s words: “I 

ad also heard of a somewhat similar case to that at 
Stanningley as having happened on the London, Chatham, 
and Dover Railway.” We think under the circumstances 
we may assume that the uncoupling of the hose on the 
Manchester express, if it took place, was virtually the first 
instance of such uncoupling on record ; for it is clear that 
in the Stanningley case the hose was put on with a twist 
to begin with, and there was no suggestion that the hose 
was improperly fitted to the Manchester train. The other 
example (/) may be dismissed altogether. Furthermore, it 
must not be forgotten that at the coroner’s inquest three 
witnesses prove that the brake was applied. Thus, for 
example, Mr. Evans said—“I was a passenger in the express 
on the day in question. I wasin about the fourth carriage. 
The whole journey was what I might call rather lumpy. 
On reaching the West Cabin I felt the deep grinding bite of 
the brake on our carriage. We came into the Blackburn 
station at as rapid or more rapid speed, I should say, than 


at any period of our journey between Manchester and 
Blackburn. Immediately after the collision, and after we 
had attended to the injured, I spoke to the driver of the 
train. I asked him, ‘Why in the world did you bring 
that train into this station at such arate! He replied 
that he could not see the train standing in the station, 
nor could any other man, until he was coming into the 
station.” It is true that the driver said he had forgotten 
using such words, and that if he did use them it was in 
his excitement. 

Thus, then, it appears that the accident was caused 
either by the incompetence of an engine driver who had 
hardly any acquaintance with the Westinghouse brake—a 
fact which came out before the coroner’s jury, though not 
before Col. Yolland, who was, however, present at the 
inquest—or by the occurrence of a unique accident. 
There is nothing whatever in Col. Yolland’s report 
to substantiate the theory of uncoupling. A pair of hose 
pipes were fitted on trestles ina shed, and Col. Yolland 
was shown that it was possible to put them together wrong 
way up; but the chances are that had this been done in 
the case of the train, they would have become uncoupled 
before they had run a mile. If the hose ends were put 
together wrong way up by a negligent porter, it must have 
been done in Manchester, many miles from Blackburn. 
The brake was used and acted very well at Bolton, Over 
Darwen, and Springvale. This is tolerably conclusive 
evidence that the brake was not coupled up wrong; but we 
have still more. Thos. Brooke, a driver, was called, and 
stated that on one occasion the hose on his engine was im- 
properly connected to the train at Leeds, but before starting 
the moment he turned on the air pressure it came apart. 
It is not disputed that the coupling cux be made the 
wrong way, but it is, we contend, extremely improbable 
that it should be so made, and if it was it would, 
according to the Stanningley and Leeds evidence, fall 
apart almost atonce. We may reject the improper coupling 
theory, we think, without further consideration. As to 
the other supposition that the hose itself twisted apart 
the couplings, it is simply a surmise, nor can we find a 
single fact which tends to support it, save that a collision 
took place which, in theory, should not have taken place if the 
brake hadacted. “Col. Yolland concludes,” writes Mr. Cham- 
berlain, “ from the evidence taken at the inquiry and from 
the experiments subsequently made, that some of the 
mechanism of the brake with which the train was fitted 
had become out of order, and that the brake consequently 
failed to act properly when required to prevent a collision, 
which was primarily caused by a failure of the permissive 
block system. This conclusion is not founded on such 
direct and positive evidence as to place it beyond doubt, 
but on inferences drawn from a variety of circumstances. 
On the other hand there is evidence that the brake was in 
order, and had acted properly on this journey at the pre- 
ceding stations at which the train had stopped.” The 
explanation that the driver, new to the brake—he 
admitted that he had only run with it five times before 
—did not put it on soon enough, is consistent and sufficient, 
and is supported by the fact that during some experiments 
made by Col. Yolland he failed to put the brake on at 
the proper time; according to Col. Yolland because he 
misunderstood an order. The truth appears to be that the 
man over-estimated the power of the brake, and under- 
estimated the speed at which he was running. If he had 
put on the brake ten seconds or so sooner than he did, 
there would have been no collision. 

In so far as the Blackburn accident is concerned Col. 
Yolland’s report can do no harm, but he is certainly not 
justified in building up on the feeble foundation of sur- 
mise what is neither more nor less than a sweeping con- 
demnation of automatic action. “No one,” he writes, 
“can question, I imagine, the desirability of the con- 
tinuous brakes being made, ‘in case of accident, self- 
acting,’ if that can be accomplished without introducing 
any other element of danger. The self-action can pro- 
bably do no harm in such cases, and insome may do good; 
but it is quite a different thing when any of these con- 
tinuous automatic brakes become self-acting when there is 
no accident, and suddenly arrest the progress of a train 
when it is not required by the driver to be stopped; or, 
on the other hand, refuse to go on and act, from any cause 
whatever, when the driver desires to pull up his train in 
order to stop at a ‘danger’ signal, or at the proper spot 
at a station, or to avoid any obstruction whatever which 
he may suddenly come upon, such as cattle straying on the 
line. No great harm is done, so far as the public safety is 
concerned, by the brakes suddenly going on without any 
action on the part of the engine-driver, where the traffic is 
strictly worked on the absolute block system, and two 
trains are not permitted to be on the same section of the 
line between two signal-boxes at the same time, beyond 
the delay thus occasioned, which, however, is frequently a 
great nuisance to the passengers; but the case is altogether 
ditferent where failures take place in the working of the 
absolute block system, or where it is replaced by the per- 
missive system, as through Blackburn station, and two 
trains are allowed by the system of working adopted, or 
by mistake on the part of one of the signalmen, to be on the 
same section at the same time, and collisions take place 
like that in the Bleamoor Tunnel, on the Midland Railway, 
on the 19th August, 1880, when three passengers were 
injured, and that at Bow-road station, on the Stepney and 
Stratford branch of the Great Eastern Railway, on the 
3rd ultimo, when eleven passengers are returned as having 
been injured, and the driver and fireman of an engine of 
the following train sustained fatal injuries, and died on the 
spot, from the action of the brakes suddenly stopping the 
leading train where no stoppage was required, and where 
the engine-driver did all in his power to avoid the stop- 

ge. It is quite true that, if the signalmen concerned in 

th these cases had done their duty in correctly working 
the block system, the collisions would not have occurred ; 
neither would they have happened had not the trains been 
unnecessarily stopped by the action of the brakes,” 

Col. Yolland seems to be unable to see that the acci- 
dent in this case was due, not to the brake, but to the 
defective signalling ; and furthermore he has overlooked 


the fact that the brakes in neither case were to blame. 
If they had been in perfect order they could not have 
gone on, and it was because the Midland officials did not 
attend to their duties that the Bleamoor accident took 
place. When the wire of a properly made signal gives 
way, the semaphore arm flies to danger. A train may 
thus be sto =. 9 and may be run into by another; but 
Col. Yolland would not we imagine argue from this that 
signals should not be made to fly to danger when wires 
break. Col. Yolland forgets that many accidents have 
either occurred, or only been averted by good luck—if we 
may use the words—as a consequence of the failure of 
non-automatic brakes—like Webb and Clark’s chain and 
Smith’s vacuum brake—to act when wanted. It is essen- 
tial that notice should be given when a failure occurs ; and 
Col. Yolland’s own condemnation of the Westinghouse 
brake is, if he could but see it, based on the assumption 
that the brake was not automatic enough ; in other words, 
if it had given notice when the coupling parted, no acci- 
dent would have occurred. Mr, Chamberlain has done 
well to add his minute to the report. No one supposes 
that automatic brakes are absolutely perfect, or that they 
can instinctively stop a train to prevent a collision, It 1s 
no argument against their use not to say that they must 
be maintained in perfect order, and used with intelli- 
gence by competent men. If this is done they will 
not disappoint those who use them. But it is not a defect 
peculiar to brakes that they require to be looked after with 
care and well treated. Good servants deserve good masters, 


THE EXPLOSION OF A LOCOMOTIVE ON THE NORTH-EASTERN 
RAILWAY, 

Mr. Lavincton F.ercuer, chief engineer to the Manchester 
Steam Users’ Association, has reported to Mr. Settle, the coroner 
for North Stockton, on the cause of the explosion which took 
place on the 26th of December, 1881, near Stockton. It appears 
that the boiler which exploded was of the ordinary multitubular 
locomotive type, and had formed a portion of a six-wheeled 
coupled goods engine, made at the North-Eastern Railway Com- 
pany’s works, Darlington, in March, 1880, since which time it 
had run 48,843 miles. The pressure to which the safety valves 
of the boiler were loaded was 140 lb, per square inch. The explo- 
sion occurred just after the engine had been brought to a stand, 
with only three trucks and a van attached to it. The boiler 
did not give way in the barrel from grooving at the longitudinal 
seams, as boilers of this class so frequently do, but it gave way 
in the fire-box, which was of the ordinary square type. It was 
made of copper, and measured 4ft. 7in. in length, by 3ft. 4in. 
in width at the bottom, and 3ft. 74in. at the top, while the 
height was 5ft. 10in. The thickness of the tube plate was jin., 
of the ends and sides 4in., and of the flat crown plate fin. The 
ends and sides were strengthened with stud stays gin. in diame- 
ter, and pitched as nearly as may be 4}in. apart from centre to 
centre. The crown was strengthened with seven rooting bars, 
assisted by four suspension stays tying them to the top of the 
outer casing. These roofing bars measured Sin. in depth by 
ljin. in thickness, and were spaced 5in. apart from centre to 
centre, the bolts for tying the crown plate to the roofing bars 
being lin. full in diameter, tapped into the plate, nutted on the 
fire side, and pitched at 44in., while the suspension stays measured 
3in. by l4in. The roofing bars rin well over the ends of the 
fire-box, and were well bedded. The part of the fire-box which 
gave way was the flat crown plate. This had been driven down 
obliquely, hinging on the top of the tube plate at one end, and 
tearing away from the back of the fire-box, immediately over the 
fire-door, at the other. In consequence of this the boiler was lifted 
from the ground, torn from the framing of the engine, thrown 
forwards, and turned over on its back. Immediately in front of 
the engine another goods train was standing, and the boiler was 
shot over the brake van at the rear of this train and thrown on 
to the sixth truck from the end. On examining the crown. of 
the fire-box to ascertain the cause of the rents, it was found that 
the plates were not at all wasted by wear and tear, but that 
there was clear evidence of their having been overheated. The 
nuts on the fire side of the plate at the ends of the stays uniting 
the plate to the rooting bars appeared to have been burnt. But 
far more convincing proof of overheating was afforded by the 
general appearance of the crown plate. This was severely dis- 
torted, a series of corrugations being formed right across from 
side to side. The hill and valley condition of the crown plate 
left no room to doubt that it had been overheated, The fire-box 
crown was fitted with a fusible plug, but this did not prove of any 
use. lt was a common lead plug, gin. in diameter. This was 
screwed into a brass nut and rivetted at the top and bottom, 
the length of the lead plug being about lin. from out to out. 
Such a construction does not appear to be sufficiently sensitive. 
The construction of the lever safety valves, as well as of its direct 
spring loaded valve, was such that neither could be by any means 
easily tampered with; and there is no reason to conclude that 
the explosion was in any way due to excessive pressure of steam, 
while this view is corroborated by the fact that the sides and 
ends of the fire-box were perfectly flat and true, the bulging 
being confined to the crown, which bore evident signs of over- 
heating. Mr. Fletcher considers the explosion did not arise from 
excessive pressure of steam, nor from defective construction, or 
defective condition of the boiler, but that it arose from the 
weakening of the crown of the fire-box through overheating 
of the plate in consequence of shortness of water, that 
shortness of water, in all probability, being due to the 
misreading of the glass water-gauge by the engine-driver. 
Two inquests have been held, one at North Stockton, and the 
other at South Stockton, The jury for North Stockton accepted 
the view given in the report, and brought in the following 
verdict :—“The deaths of the two deceased persons were 
due to the effects of the explosion of the boiler of the engine 
No, 204, belonging to the North-Eastern Railway Company, and 
we attribute the explosion to the overheating of the fire-box top 
plate, caused by shortness of water, and we suggest that the 
railway company should strive to find a more reliable fusible 
plug, and we also recommend the adoption of double water 
gauges.” The jury at South Stockton adjourned for another 
fortnight, and will probably call in further scientific evidence. 
A joint report was presented by Mr. Johnson, locomotive super- 
intendent of the Midland Railway; Mr. Stirling, locomotive 
superintendent of the Great Northern Railway; and Mr. 
Jeffries, late manager of the Low Moor Ironworks. These three 
gentlemen gave evidence before both juries, and attributed the 
explosion to overheating of the fire-box crown, in consequence of 
shortness of water, and thus confirmed Mr. Fletcher's report. 
Notwithstanding this, however, the South Stockton jury were 
not convinced, We may add that the North-Eastern Railway 
Company submitted a twin locomotive to the one that burst to 
hydraulic test of 300 1b. per square inch at York on Saturday, 
the 7th inst. The fire-box stood it well, showing that there was 
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no structural weakness to account for the explosion at the ordi- 
nary working pressure of 140]lb. Mr. Johnson, Mr. Stirling, 
and Mr. Jeftries witnessed the test and reported thereon to the 
jury. 

LONDON FIRES, 


Cartan SHAW’s annual report on London fires, presented at 
the meeting of the Metropolitan Board last Friday, shows that 
there were as many as 1991 fires in the metropolis during the 
past year, of which number 167 were serious. The total 
exceeds that of any previous year, but, allowing for the increase 
in population, the figure is not so unfavourable as in some of the 
years that are past. This will be seen if we take the number of 
fires per 100,000 of the population. The ratio for 1881 will be 
51°9, a result which has been exceeded on three previous occa- 
sions. Thus in 1868 the ratio was 53°6 ; in 1870 it was 60°7 ; 
and in 1871 it was 566. There are, however, two untoward 
facts. First, the ratio is higher than in any other year since 
1871, and the ratio has been rising annually from 1877 inclusive. 
Thus the ratios for the last five years are respectively 42°7, 45°8, 
47°0, 49°8, and 51°9. Accordingly the rise, year by year, has 
been 3°1, 1:2, 2°8, and 2°1, while the ratio for 1881 is 9°2 in 
advance of that for 1877, the increase in the ratio during the 
last five years being 21 per cent. This is not satisfac- 
tory as concerns the amount of danger which besets the 
metropolis, and our chief satisfaction must be sought in 
the circumstance that the Fire Brigade has done its work 
so well as to keep down the number of “serious fires,” 
these constituting only 8 per cent. of last year’s total, as 
compared with 10 per cent. in 1877, 25 per cent. in 1866, and 
the tremendous figure of 34 per cent. in 1865, The operations of 
the Brigade commenced with the year 1866, in which year the 
serious fires were nearly double the number recorded last year. 
That fires altogether should be now so numerous is the curious 
feature, the rate per 100,000 of the population having been 50°5 
in 1865, a lower tigure than that which prevailed last year. The 
early statistics may have been defective, but that can hardly 
account in full for the broad result that the ratio for 1833 was 
as low as 26°8, while in no year did it reach 40 until after 1856. 
The growth of London thus appears to increase its inflam- 
mability, and consequently to demand a corresponding develop- 
ment in the strength of the Brigade. As to the “ causes of fires” 
last year, we observe that candles are recorded in 149 
instances, gas in 210, and lamps, whether fed with oil or spirit, 
together with spirit apart from lamps, in 149—the same as 
candles. In these last-named instances there are twenty-seven 
cases in which fire was caused by a spirit lamp “ exploding,” and 
seventy-nine in which the lamp was upset, besides thirteen 
instances in which the vapour of spirit came in contact with 
flame. “Light thrown down” was the cause of 181 fires, 
besides two instances in which the light was thrown down an 
area, and twelve in which it was thrown from the street. “Spark 
from fire” was the cause of disaster in 173 cases, and “smoking 
tobacco " is specified in forty, while lucifers account for twenty- 
three, in addition to forty-one instances where children were 
“ playing with lucifers.” In as many as 462 cases the cause of 
fire is returned as “unknown.” 


THE DOTEREL, THE TRIUMPH, AND THE DRIERS, 


THE news of the explosion on board the Triumph, off 
Coquimbo, sad as it is in itself, has revived the doubts as to the 
general management of the Navy which the loss of the Doterel 
and the subsequent official inquiry had given rise to. We donot 
remember whether the drier which boasts of the barbarous name 
of “ xerotine siccative,” which means “ drier” twice over in Greek 
and in Latin, and to which the recent explosion is due, was men- 
tioned in connection with the accident at Puntas Arenas. But 
in any case, there appears to be little doubt that the authorities 
saw cause for suspicion, and the drier which had already been 
analysed and pronounced harmless, was then analysed afresh, and 
pronounced to be of so doubtful a character that its use 
in the Royal Navy was to cease. Since the recent acci- 
dent, directions have been forwarded to every station to 
the effect that it is to be regarded as a dangerous explo- 
sive, and should be got out of the way as quickly as 
possible. How many ships of the Royal Navy, it may 
be asked, are there cruising at a distance from stations which 
may go to pieces any day, thanks to this dangerous form of cargo ? 
Again, it has been asked in one of the daily prints, what is the 
use of keeping laboratories at the public expense, if compounds, 
which turn out to be explosive, are issued for use with such care- 
less examination that their properties are not discovered? More- 
over, if the Admiralty had such doubts about its composition as 
to discontinue its use, why were not the orders which have now 
been telegraphed dispatched at once’ As far as concerns the 
Doterel it is of course difficult to say that this “ siccative ” was 
the cause of the accident. But it will be remembered that the 
evidence showed the existence of dangerous communications with 
the magazine from various parts of the unfortunate ship. Ifthe 
explosion which killed three men and injured half-a-dozen others 
on board the Triumph had communicated itself to the magazine, 
the entire ship would have gone to the bottom. The class of 
compounds to which the name of “siccative” is given are, it 
appears, varnishes which are added to oil paints to make them 
dry quickly. They are prepared by boiling linseed-oil with 
metallic oxides or salts. Formerly litharge, minium, umber, and 
gypsum were employed for the purpose, but more recently the 
oxides and salts of manganese have come into use; they pro- 
duce rapidly drying siccatives, and when added to zinc-white do 
not introduce any substance that can be blackened by 
sulphuretted hydrogen. A mixture of equal parts of manganous 
sulphate and acetate with an equal quantity of zinc sulphate and 
ninety-seven parts zinc-white added in the proportion of one- 
half to one per cent. to the zinc oxide with which the oil colour 
is to be prepared, is said to effect the drying of the paint in 
twelve hours, A similar mixture is the siccative zwmatique de 
Barruel, which, according to Bolley, is made by mixing from five to 
six parts of borous manganate with ninety-five parts of zinc-white, 
and adding to zinc-white colours in the proportion of about 24 
per cent. Acetates and manganates closely associated with boiled 
oils do not form the most stable compoundsimaginable. It now 
appears from a letter which has been forwarded to the Admiralty 
by the commander-in-chief at Portsmouth, and written by three 
survivors of the Doterel explosion, including the carpenter, that 
they attribute the disaster in the Straits of Magellan to the 
ignition of xerotine siccative, and not to the explosion of gases 
generated in the coal bunkers, as had been found by the court- 
martial upon the evidence of Professor Abel. The explosion on 
board the Triumph, they state, directed their attention for the 
first time to the fact that xerotine siccative had explosive pro- 
perties, and reminded them that within a very short time of the 
explosion, perhaps fifteen minutes, a leakage of xerotine siccative 
had been discovered in the paint store room, which is imme- 
diately adjacent to the fore magazine in which all powder stores, 
excepting small-arm ammunition, was placed, The presumption 
is that the escaped composition flowed under the wooden flat of 


the magazine, and that the inflammable vapour it gave off was 
ignited by the light carried by the man told off to clean the store 
room floor. What remained of xerotine siccative in the cask 
had been in the meantime thrown overboard by the seamen 
who are still alive. The dangerous character of the drier was, it 
appears, perfectly well known to the Admiralty, 


GAS IN MIDDLESBROUGH, 


WE referred in THE ENGINEER a few months ago to the ques- 
tion of the cost of the production of gas, and of the growth in 
its manufacture in some of the northern towns ; and it may be 
now interesting to notice the continuance of some of the features 
then noted. In the town of Middlesbrough, for instance, it 
seems that there is now being sold about 2,500,000 cubic feet 
more gas monthly than there was a year ago at a corresponding 
period. It is also worth notice that whilst a year ago the produc- 
tion of gas at Middlesbrough was on the average 13,200,000 cubic 
feet monthly, it has now been raised to for the past month over 
21,100,000 cuble feet. Turning to the question of cost, it appears 
that coals cost 10°62d. per thousand cubic feet of gas sold ; wages, 
6'60d., and other items bring up the gross cost to 23°32d. per 
thousand cubic feet, a rate slightly above that of the corresponding 
month of last year, owing mainly to a slight advance in the price 
of coals, Against this is to be set, chiefly for “waste products ” 
tar, coke, ammoniacal liquor, &e.—rather over 10d. per thousand 
cubic feet of gas sold, so that the net cost of the gas sold has been 
13°28d., or about 1s. 1}d. The net receipts for the gas sold were 
nearly 2s, 8}d., so that 1s, 7d. per thousand feet remain to pay in- 
terest on the capital and redemption, It is thus evident that with 
a production and sale that must be now approaching 170,000,000 
cubic feet yearly, there is a very large profit returned by the 
Middlesbrough Gas Works to their owner—the Corporation. 
In the last year the yield of gas has been about 10,308 
cubic feet for every ton of coal carbonised, and the ten- 
dency is towards increase. The leakage is rather less than 
it has been; a year ago it was 124 per cent., but in the 
month last reported on it was reduced to 104 per cent., and 
there are other facts that point to the probability of a long 
and prosperous life for the gasworks in the great iron manufac- 
turing town. In the north-east of England very little attention 
has as yet been devoted to the fostering of the use of gas as a 
fuel or for power-raising purposes ; but were this done, and with 
that increased value of the bye-products that seems now setting 
steadily in, it may be supposed that there would be a more than 
counterbalance for any 'oss in the consumption by the growing 
use as an illuminant of the electric light. What the gas com- 
panies have to do is to cheapen the price of gas, to improve its 
quality, and to prepare themselves to supply the alternative 
light, so that they may give to their consumers a cheap fuel, and 
either the light that we have been accustomed to or that that 
seems likely to take its place, 
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Tramways : their Construction and Working, with special reference 
to the Tramways of the United Kingdom. By D. Kixxrar 
Ciark, M.LC.E. Supplementary volume. London: Crosby 
Lockwood and Co. 

Tuosk interested in tramway construction and working, 

and who therefore, as we suppose we may say, possess 

Mr. Clark’s first volume on this subject, published in 1878, 

need only to be informed that this supplementary volume 

has been published, and that the character of the tirst is 
maintained in the second. To those who are not 
acquainted with the first volume, we need only say that 
all that has been done towards the perfection of tramway 
permanent way and rolling stock since it was sent to the 
press is fully described in the volume before us, which 
also contains a mass of that statistical information that 
is so difficult to obtain, but which is so necessary to those 
who desire to construct and work tramways economically, 
as well as to those who would examine for themselves, 
previous to investing money in them. Tramway accounts 
are not yet generally kept with the precision which marks 
railway accounts. The North Metropolitan Tramway 

Company has done this, and there are few if any more 

successful companies. The advantages of accounts which 

show plainly the cost of every detail of tramway working 
are such that it would have been thought that every com- 
wd would have adopted the best method of doing this. 

Such is not, however, the case, neither is there any general 

uniformity in the methods adopted. Upon this subject 

Mr. Clark has a good deal to say, and he gives good reasons 

for his opinion that if the companies will not do this on 

their own behalf, it should be made compulsory as it has 
been with the railway companies. 

Amongst the systems of tramway permanent way 
described in this volume is that of Mr. Edge, of Birming- 
ham, which we noticed in our impression for the 8th 
November, 1878, and 30th January, 1880. This system 
was tried on a short experimental length in Birmingham, 
and upon inspecting it we expressed a favourable opinion 
of its merits. Since then it has been in successful opera- 
tion in the city of Brunswick, and an inspection of its 
working there in 1880 confirmed our opinion. The rails are 
grooveless, and all the most salient objections to tramways 
as operating prejudicially to ordinary vehicles are thus 
removed. The rails are of inverted channel section, and 
are perforated with holes about din. apart, and short spuds or 
studs in the rim of the car wheels take into these and run 
as smoothly as flanged wheels in grooves, It should be 

inted out that this system offers great advantages for 
ines to be worked by mechanical traction, as it removes 
the necessity for great weight in the motor, whether com- 
pressed air, electric, or steam. During the four years 
which have passed since Mr. Clark’s first volume was pub- 
lished a great many systems of permanent way have fallen 
into desuetude and others have been tried, heavy rails of 
girder or joist section being now most favourably received, 
especially as the adoption of mechanical traction has also 
made great strides. Upon these questions Mr. Clark 
enters fully, and compares English with foreign practice 
and progress. The cost of horse haulage is very great, 
and probably more in London than elsewhere. In London 
about 26 per cent. of the horses are renewed annually, or 
in other words, the tramway life of a horse is only four years. 

Few businesses could afford to pay so much for horse-power, 

but in spite of this the cost phe ton ne traction has not 

hitherto been sufficiently low to make tramway com- 


panies generally anxions to adopt it. Engines which 
do not cost fabulous sums in repairs are now, however, 
made, and no doubt the progress in the next four years 
will be even more rapid than in the past four dealt with in 
these pages. Mr. Clark states that the Merryweather 
steam engine moves one ton one mile with 0°69 1b. of coal, 
while the Mékarski engine consumes 1°75 !b., or more than 
two and a-half times the quantity used by steam. Coal, 
however, is far from being the principal cost at present ; 
the design of engine which shall reduce the cost of repairs 
may soon be produced. 

To give a full account of the contents and character of 
Mr. Clark’s book would occupy more space than can be 
spared, but as all interested in tramways should possess it 
we need say no more. 
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LETTERS TO THE EDITOR. 
We do not hold ourselves responsible for the opinions of our 
correspondents. | 


FAURE’S ACCUMULATOR. 


Srr,—As the writer of the lines criticised by M. Faure, I may, 
perhaps, be allowed to say a few words in reply to his letter. In 
the first place I do not admit that the words quoted contradict 
one another. I said from my own knowledge Faure’s battery was 
very good ; I then stated that compared with some other batteries 
shown to me it was nowhere, but I carefully stated that the 
Faure’s battery used in these experiments was one made by the 
experimentalists, and although every attempt might be made to do 
Faure justice, it is possible, nay probable, that M. Faure would 
refuse to recognise such a battery. Lastly, from data obtained 
from experiments, and taking the data as published about Faure’s 
battery, I said it was not the-best. My arguments were based 
entirely on the public figures obtainable re Faure’s battery, and 
not on any — results he or others may have obtained. I may 
state that I took these figures because they were slightly better 
that those obtained in my own experiments. With regard to the 
owners of the improvements with which I am acquainted, they are 
not the owners of the Faure patents; but whether the owners of 
the Faure patents possess improvements equally good is a matter 
unknown to me, 

As a matter of fact, I had no thought of the commercial 
aspect of the case when writing the lines in question. M. 
Faure’s battery possesses certain defects better known to M. Faure 
than to myself; some of these defects other parties at any rate 
have overcome, and whilst they may have been obviated in M. 
Faure’s private work, they at any rate exist in the cells that have 
been sold here. The experiments described by M. Faure are very 
interesting, and the figures show the battery to be worthy of a high 
position among secondary batteries—whether it is the best the 
future will show. I still hold that in the public mind M. Faure’s 
battery will never regain its pristine position, a result entirely due 
to the methods pursued by the commercial element, and from 
which M. Faure must be exonerated. 

In conclusion, may I express an opinion which I hold very 
strongly, viz., that inventions of a scientific character should be, 
in the first place, considered in the technical and not the political 
press ; in the latter case a false conception is generally gained by 
the reader because he is ignerant of the subject, and sees only just 
what is put before him ; in the former case some knowledge at any 
rate is soon brought to bear on the subject, and the matter is placed 
upon a fair footing before it is brought under the notice of the 
ordinary rublic. B. 

London, January 19th. 


COOPERS HILL ENGINEERS, 


S1r,—I see a long letter in your paper from General Chesney, 
R.E., trying to persuade the profession and the public that at some 
happy date—some twenty or thirty years distant—the Indian 
Public Works Department will, by the aid of the engineers from 
Coopers Hill, be able to build a barrack that will not tumble down 
before it ert: “er by the troops. An Indian barrack is not a 
very ornamental building ; its style of architecture is not recognised 
by any work on architecture, nor is the internal finishing more 
complicated than a coat of whitewash and the usual barrack bed. 
The outside appearance is something like a warehouse of Man- 
chester goods with large windows. Pending this millennium how 
many millions are to be wasted on tumble-down buildings, railways 
of all sorts of fancy gauges that carry nothing, canals that nobody 
wants and that do more harm than good by making India more 
feverish than it naturally is? 

To read General Chesney’s letter one would imagine that the 
Royal Engineers were totally ignorant of mathematics and 
theoretical mechanics, and that the Stanley engineers were mere 
cram-fed youngsters. As a matter of fact the theoretical educa- 
tion at Woolwich is good, and most of the Stanley engineers had 
been educated at some college and were good mathematicians—all 
Iever met were. But suppose Coopers Hill is all that General 
Chesney imagines it to be, what is the good of it? Is it not 
= y well known that all the higher appointments in the Indian 

blic Works are the right of the Royal Engineers? 

I will ask a few questions for General Chesney to answer. Who 
blundered all the accounts of capital and revenue in the Indian 
Public Works to such an extent that it took several years to get 
them put into something like order? The Royal Engineers, or 
who? Who invented the metre gauge railway? Who invented a 
system of canals, with all sorts of useless but very expensive 
masonry works, all of which works show a gross ignorance of 
—T and mathematics? As the Duke of Argyll has already 
stated that the barracks are a blunder of the Royal Engineers, 
this question does not need to be put. General Chesney is quite 
correct in saying that an engineer in India ought to be a practical 
man. _I believe this is the general opinion about an engineer either 
in India or elsewhere; but it is in this practical sense that the 
Royal Engineers have turned out such expensive failures. 

None of the Indian public works, either canals or railways, 
publish detailed accounts of their expenditure and revenue, showing 
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capital distinct from annual expenditure. According to the Blue- 
books, which show roughly the general result, most of these works 
pay only 1 or 2 percent. Some canals—as the Orissa Canal and 
the Madras Canal—Sir Arthur Cotton’s great work—do not even 
pay working expenses. 

A reform not mentioned by General Chesney is needed more 
than any other, viz., that the accounts of Indian canals and 
railways should be got up by a professional accountant, and put 
into a shape that can be understood, and will show separately 
capital and revenue. It is perhaps not known here that the chief 
engineer of each province in India is also secretary to himself, and 
gets up his own finance to show how clever he is. This opinion is 
not shared by the present or late Secretary of State for India, or 
anyone else. A. G. Murray. 

141, George-street, Edinburgh, January 16th. 


A PROBLEM IN ELECTRICITY. 


Srr,—In reference to the letter of “‘ 11” in your last issue, it is 
certain that a current will traverse the coil at F, forming a portion 
of a closed circuit, whenever this coil approaches or recedes from 
A or B, on either side of the verticals. When F approaches either 
electro-magnet, the current induced in F is inverse, i.¢., in the 
cont direction to that of the current in the electro-magnet. 
When F recedes from the electro-magnet the induced current is 
direct, i.e., in the same direction as the current in the electro- 
magnet. The effect of these induced currents, it will be seen, is to 
diminish the effectiveness of A and B in maintaining the motion 
of the pendulum. When, in fact, the electro-magnets should 
attract F, the attraction is diminished by the effect of the inverse 
current ; and, when they should release F, the direct induced cur- 
rent causes them to attract it. The energy which disappears from 
the pendulum system becomes developed in the circuit of F ; but 
the proof of the proposition would be more than I could at present 
undertake. DesmonpD G. Fitz-GERALD. 

January 14th. 


BRITISH EQUIVALENT OF A METRE, 


Srr,—In your issue of the 11th November there appears a letter 
from Messrs. James Chesterman and Co. on “‘ the length of the 
metre,” about which I wish to make a few remarks. ‘“‘ The length 
of the metre” is an ambiguous expression, for in the abstract the 
metre is not a measurable substance, but length, or rather a unit 
of length, whose equivalent in terms of any other unit of length 
must be constant, and cannot be dependent on expansion or con- 
traction, or any other law of nature, i.e., so long as we are dealing 
with the “metre” and the “inch” their respective standards 
must be considered as mere lines, ‘‘ length without breadth.” But 
immediately we go to measure anything with, say, a material 
metre standard at a higher temperature than 32 deg. Fah. we must 
make a correction due to the elongation of that standard, together 
with that due to the coefficient of expansion of the substance to 
be measured, independent of the equivalent. The importance of 
such corrections, whether for scientific or commercial purposes, 
is only comparative. 

I therefore consider the error of which Messrs. Chesterman speak 
as not likely to arise out of the use_of the conversion table you 
have lately compiled and published, but from neglecting to make 
the necessary corrections due to temperature and coefticient of 
expansion when such units are applied to material bodies. 

Should others have already noted this, and my communication 
be in consequence rather late in the field, I trust it will be none 
the less acceptable to you and some of your readers. 

Demerara, 24th December, 1881. James H. May. 


PHOTOMETER TESTS OF ELECTRIC LAMPS. 


Srr,—Notwithstanding the numerous comments in the various 
scientific journals on the obvious discrepancy in the results of the 
tests on electric lamps in the report by Professors Ayrton and 
Perry, which recently appeared in your pages, and seeing also that 
Professor Jamieson, on the same subject in your issue of the 6th 
inst., has fallen into similar errors, I venture, as no one else has 
done so, to point out the cause. Some of Messrs. Ayrton and 
Perry’s observations are correct, but all of Mr. Jamieson’s are 
wrong, from the simple fact that the resistance Aot is not correctly 

‘ot at. 

. As Mr. Jamieson has given his formule and a diagram of con- 
nections in his paper, I will deal more particularly with it. All 
the tests might be taken and worked out correctly as Mr. Jamieson 
proposes should an ordinary battery or a current from a fed 
dynamo be used; but when a current from a self-energising 
machine is employed, both the electro-motive force and the current 
are very materially altered by the varying resistances employed in 
the testing circuit altering the strength of the magnetic field. 

There is no difficulty in getting at correct results whatever the 
source of the current is ; but, as your space is valuable, I need hardly 
explain how—as any electrician would easily see, I think—now I 
have pointed out the cause of error. I may mention that the mean 
resistance hot of this company’s lamps, as tested by Mr. Jamieson, 
should have been about 82 to 83 ohms, with a current of 1 ampére, 
as against 51 ohms, shown in his paper. 

Should my explanations not be sufficiently explicit, I shall be 
happy to answer any further inquiries. 

FRED. ORMISTON, Manager, 
Incandescent Department, British Electric Light Company. 
Heddon-street, Regent-street, London, W., January 18th. 


THE QUESTION OF HEAVY GUNS IN AMERICA, 


S1r,—While thanking you for your able and discriminatin 
article upon the above subject, I should feel obliged if you woul 
be good enough to allow me to offer the following remarks upon 
the bursting of a Spanish converted gun—the first gun of the kind 
out of several thousand that has ever burst, excepting under 
known excessive charges. In the first place, the gun was supposed 
to have fired a 131b. charge of powder with a projectile of, I 
believe, about 801b., and the powder was of about the same 
strength as English R.L.G.—rifle large grain—powder. Judging 
from the results of my own experiments, the Spanish gun must 
have been double-loaded. Had it been double-loaded with 13 1b. 
charges of pebble power, no harm whatever would have resulted ; 
and had it been double-loaded with 61b. charges of R.L.G. powder, 
the cast iron casing would have cracked longitudinally in three or 
four places, and the coiled tube would have remained sound, 
although permanently bulged to the extent of about jin. measured 
along the diameter of the bore. 

As I have already said, the gun must have been double-loaded, 
and the charges were each of 13lb. weight. The result was that 
the cast iron was so badly cracked longitudinally that the staves, 
into which the body of the gun had been divided, were forced 
radially away from the breech of the gun. The coiled barrel has 
practically no longitudinal strength, and makes no pretence to any. 
The result was that the coils of the inner barrel drew out, and as 
the outer tube remained intact it acted like the bore of a gun to 
blow the detached cast iron breech away to the rear. 

In introducing my guns into the service I was often tempted to 
abandon—under the heat of fierce competition with regard to 
cost—the outer tube round the breech end of the lining barrel. 
The object of thus dividing the breech end of the barrel into two 
concentric tubes was to break the continuity of fracture in the 
event of rupture commencing from the inside of the gun. I have 
been fully rewarded for my resistance to temptation by the result 
of this accident ; for the outer tube held together to the last and 

revented a lateral explosion from taking place. Had the barrel been 
ormed of a single tube a terrible explosion would have occurred, and 
many brave alles would have been killed, whereas, owing to the 


existence of my “‘B” tube, only 14in. thick, no life has been lost. 

may remark that if coiled wrought iron barrels would 
burst like steel instead of bulging, it would require about four 
times the pressure necessary to burst a converted gun laterally in 
order to blow the breech off. 


21, Earl’s-court-square, January 17th. W. PALLISER. - 


THE EFFICIENCY OF TURBINES, 
Srr,—As this subject is at present one of great interest, I | 
venture to offer a few remarks on the letters of Mr. J. Turnbull 
and Messrs. Gilbert Gilkes and Co. Mr. Turnbull gives 74 per 
cent. as the highest result obtained by Mr. Emerson when | 
experimenting with a Leffel turbine. Yet Mr. Emerson’s Turbine | 
Reporter, 1877, gives a very much better result, viz., 79 per cent. | 
as the highest duty which he obtained with this wheel. 
Now with regard to the merits of the ‘‘ Hercules” wheel, which | 
Mr. Turnbull says he is introducing on this side of the Atlantic. | 
The result quoted by him is excelled by the Risdon wheel, which 
gave an efficiency of 91 per cent. The half-gate result obtained 
with the ‘‘ Hercules ” 72 per cent. is very satisfactory, but it may | 
probably be due to a central division in the buckets, such as was | 
adopted in the old Fourneyron and more recently in the Leffel | 
wheel. If this supposition is correct, the 2 and § gate results 
would probably be as unsatisfactory as the half-gate results are ° 


good. It is to be regretted that Mr. Turnbull's drawing gives an 
outside view only of the ‘“‘ Hercules” wheel, as your readers can only 
form a surmise as to the shape of the gates, and there is nothing 
to indicate the peculiarities of the wheel itself. 

Mr. Turnbull claims as an advantage that his turbine will do as 
much work as a larger one of an ordinary type; but as the 
decrease in diameter has to be compensated for by making the 
buckets unusually deep, this claim must be accepted with a good 
deal of qualification. A smaller wheel runs faster with a given 
head than a larger one, and this is frequently a great objection. 
In some cases I have reduced the width of my turbine disc and | 
increased the diameter to keep down the speed, but have never found | 
it desirable to reverse the process. | 

Turning to Messrs, Gilbert Gilkes and Co.'s letter. Thirty | 
years ago the vortex wheel was introduced, and since then has 
remained practically the same. At that time it was a complete | 
novelty ; now inits original form it may be considered to be out of | 
date; modern makers advancing with the times have introduced | 
many improvements suggested by practice. The only published | 
record of any experiments with the vortex wheel with which I am | 
acquainted will be found in Donaldson’s ** Turbines.” The wheels | 
experimented on were employed for raising water, and gave a 
pumping efficiency varying from 22 per cent. to 33 per cent. | 
Allowing excessively for the friction of the pumps and water | 
therein at another 33 per cent. of the whole power, the efficiency of | 
the turbine would only reach 66 per cent., which is very poor. 

The advantage of a horizontal shaft is by no means peculiar to | 
the vortex wheel, but is possessed by Schieles’ turbines, and | 
numbers of other modern examples. It is not, however, to be | 
recommended except in special cases. I enclose sketch showing | 
the setting of the Blackwell Mill turbines, a method which J | 
have also adopted in other cases. CHARLES L, HETT. | 

Ancholme Ironworks, Brigg, January 3rd. 


S1r,—In your issue for December 30th we are pleased to see 
that the turbine has been taken by other makers, &c., as being a 
proper prime mover for driving the machinery for the electric light. 
There cannot in our opinion be any doubt about this, and that the 
turbine will be very extensively used for that purpose where water 
is available. It is, therefore, desirable that the subject should be 
as far as possible well ventilated in your columns. Mr. J. Turn- 
bull, of the Hercules Turbine Office, Glasgow, says that his tur- 
bine has several advantages over Leffel’s—one in particular is | 
named, the small size of the wheel. This will make it necessary to 
have a small draught tube, and as this draught tube in the illustra- 
tion appears rather long, the discharge of the water after having 
done its work must in some degree be retarded by having to pass a 
long and narrow tube, as this wheel is only half the diameter of 
Leffel’s to give the same power. We have not seen the internal 
construction of the wheel, so are unable to judge how the footstep | 
is carried, but suppose there will be as in Leffel’s a cross in the | 
draught tube ; this will tend also to block the water in the narrow | 
discharge tube. It is a questionable whether any gain can be | 
derived by reducing the size of the wheel to the least possible dia- | 
meter, excepting first cost. About the working parts we cannot ' 


| sible and subject at any time to examination. 


| section, when that crane carries a load 


— 


a not having seen the wheel, but shall be pleased to avail our- 
selves at the first opportunity of doing so. 

The Canal Ironworks, Kendal, turbine is shown, with a hori- 
zontal shaft. This is a very good plan for driving any kind of 
machinery direct by a belt. It is not, however, peculiar to Pro- 
fessor Thompson’s wheel. The same plan is extensively used by us 
in our mining case, as well as by other makers. Some of the 
advantages are—the wheel with case can be placed at any con- 
venient height, not, of course, exceeding the usual height above the 
tail water level, the shaft passing out at each side of the case, having 
bearings on the outside which can be oiled, the whole being acces- 
The water is con- 
veyed away from the wheel by a draught tube. In Mr. Hett’s 
letter we see that we claim as high a percentage for our wheel at 
one-tenth gate as for full gate. In our letter it says ‘‘ nearly,” 
We know that the act of running a wheel capable of using, say, 
1000 cubic feet of water per minute with only 100 cubic feet cannot 
give the same useful duty. We believe Mr. Hett has an English 
turbine, and in his advertisement cautions the public against his 
wheel being represented as an American invention. We presume 
that this wheel will be constructed on the hasis of 75 per cent. 
useful effect. Yet we have in Mr. Hett’s wheel list a much higher 
percentage than 75 per cent. claimed. With regard to the per- 
centage of useful duty, a great difference of opinion exists, The 
Leffel wheel was tested by a brake some time since, by a Mr. 
Brown, who wrote a letter in THE ENGINEER 
stating the result of the test. This letter 
appeared about two ae since, when a 
similar discussion took place in your columns, 
We do not remember the exact percentage the 
tested wheel gave, but believe it was much over 
75 per cent. Perhaps Mr. Brown will give us his 
experience by taking part in this discussion, 

THOos. McKENZIE AND Sons, Limited, 

16, Holborn Viaduct, London, 

January 11th, 


THE FORTH BRIDGE, 


Srr,—I have examined the paragraph in my 
work on “ The Britannia and Conway Tubular 
Bridges,” referred to in your remarks on the 
Forth Bridge, November 11th, and I fail to 
discover any error in the result given. I would 
call your attention to the fact—see page 470— 
that we estimated the pressure of a hurricane 
in this country at 46 1b. per square foot, which 
though, as we believed, overrated, is a pressure 
of very little importance as regards the lateral 
strength of the combined tubes of the Britannia 
Bridge, which are not only continuous but are 
laterally united. We found, moreover, that 
these large exceptional pressures, both as regards 
wind and probably waves, are purely local, and 
never occur simultaneously over so Hoa a sur- 
face as that of the whole side of one of these 
tubes ; in fact, it is evident that if this were 
not the case a very large proportion of our do- 
mestic architecture, as well as of our sea de- 
fences, would have been long since swept away. 
During the great gales of February, 1850, the 
heaviest gale experienced in Wales during twenty 
years, one of the tubes, totally disconnected from 
the rest, was at its full height of 100ft., and 
was resting only on a pile of packed planks. It 
was so ey affected that its lateral motion 
did not exceed 14in., while a gleam of sunshine 
caused'a lateral deflection of 3in. 

The blows from the gale were in the nature 
of impacts over limited local areas, and were 
never synchronous with the vibrations, and never 
produced the same amount of oscillation that 
we could obtain by the synchronous exertion of 
ten men—see p. 719. These vibrations all be- 
came inappreciable after the tubes were united 
together. I may add that the local impacts of 
foci of wind during a gale are evident on a lake 
or river where the approach of each gust is well 
marked and its limited area defined. The recent 
and exceptional disaster at the Dee Bridge has 
naturally for the moment given rise to much 
unfounded apprehension on this subject, which 
will in due time subside; but there are many 
difficulties to be overcome in the design of these 
large structures of a far more formidable character than the 
resistance to wind. EpwINn CLARK. 

Marlow, January 14th. 


STRAINS ON CRANE POSTS, 


Sir,—I am much pleased to see the letter of Mr. W. H. Bidder 
in THE ENGINEER this week. I could hardly have desired a better 
illustration of my arguments than his Fig. 2. I have, however, a 
friendly criticism to make. In the fourth paragraph, speaking of 
the method I used to determine the position of the ‘‘ neutral axis,” 
Mr. Bidder says :—‘* How he arrives at these calculations I am at a 
loss to understand, they really mean nothing as to the point in 
question.” The italics are mine. Now I take it that the point in 
question is the determination of the stresses, and the position 


| of what Mr. Bidder has called the neutral ‘‘line,” which, by the 


way, is only the locus of what I have called the neutral “‘ axis,” 
the neutral axis being in fact an axis perpendicular to the plane of 
the paper, and defined by a ~ in the neutral line, as shown in 
Mr. Bidder’s Fig. 2. As to the meaning of my calculations, I have 


| simply to ws Age what they ‘‘really mean ” is, that equations (8) 
ni 


and () in which their results are embodied, give respectively the 
stresses and the position of the neutral line. I have stated this 
several times already, and it is sufficient for my purpose that en 
eminent professor of applied mechanics and engineering construc- 
tion, in one of the leading colleges of civil engineering in Europe, 
has assented to the method of calculation I have used. Equation 
(9) follows, as a matter of course, by simply making (8) equal zero 
and equating with respect to xz, and the remarks in which I refer 
to Fig. 3in my letter of December 30th are a demonstration of 
this extension of the use of equation (8). If Mr. Bidder can 
illustrate this part of the subject more clearly than I have done, I 
shall be the first person to admit a deficiency in my arguments, 
and I might soniiy be able to see why it is that my calculations 
‘*really mean nothing,” &c. 

It appears to me that it would not be unreasonable if some of 
your readers were to ask how Mr. Bidder obtained the information 
shown in his Fig. 2. It is true he says the position of the dotted 
line can be ascertained from a knowledge of the stresses, but he 
does not say how those stresses are calculated. If Mr. Bidder’s 
Fig. 2 should present itself in this light to any of your readers, let 
me tell them that the stresses represented by the shaded triangles 
in that figure are given by equation (8) in my letter of Dec. 16th, 
and that the position of the dotted line is ascertained by equation 
(9) in my letter of Dec. 30th, and that as a matter of fact there is 
absolutely nothing in Mr. Bidder’s Fig. 2 which has not been 
explained either by Mr. Tozer, Mr. Fyson, ‘‘ J. H. H.,” or myself. 

r. Bidder says I have ‘‘attempted” to discover the neutral 
line. I have said that in the post of Mr. Fyson’s crane it is ‘9in.— 
more accurately ‘88in.—from the centre of gravity of the cross 
of 20 tons, and the weight 
of the crane itself is neglected. If I am correct, why call it an 
attempt; and if I am wrong, why not say how much I »m wrong ” 
Am I in round numbers 5 per cent. wrong? If not I cannot see 
the object of Mr. Bidder’s accusations against me. ; 

May I ask your readers, Sir, to compare the dotted line C D in 
Fig. 3 of my letter of Dec, 30th with the dotted line of Mr. 
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Bidder’s Fig. 2, especially in that portion of the post below ‘‘ quay 
level,” and which is under a condition of stress similar to that of 
the cantilever in ny Fig. 3. If my diagram, with the undoubted 
advantage of equations (8) and (9) which accompany it, is unin- 
telligible, then is not Mr. Bidder’s, which, as far as the values of 
stress are concerned, is left to speak for itself, @ fortiori infinitely 
more 80? 

I fully concur, Sir, in your remarks on Mr. Ward’s letter, and I 
can assure Mr, Ward that I should be quite willing to comply with 
his request, but for the fact that I have twice already practically 
done what he suggests, in making Mr. Fyson’s crane a test on the 
question of stresses; but Mr. Major in his letter this week, with 
reference to my request that he should say what values he assigns 
to the stresses, says: “‘If he wishes to know what I should make 
them, my diagrams and letters printed December 9th and 28rd are 
at his service,” &. We know that Mr. Major thinks the stresses 
given by Mr. Fyson ‘improbable if not*impossible ;” it is there- 
fore clear that Mr. Major would say the same of the stresses which 
I should give in a design for Mr. Ward’s crane. I have only one 
remark to make with reference to Mr. Major’s last letter, and that 
is that his method of ascertaining the modulus of elasticity 
below the elastic limit, from results obtained far above that limit, 
is a sufficient excuse for my not wishing to discuss the matter with 
him any longer. 

I have read Mr, Frederico de Vasconcello’s letter, and I may say 
that so far as the stresses in a crane post are concerned I see no 
reason why the expression (6 + z) should not retain the definition 
he gives of 1t. I am sorry to find that ‘‘Q. E. D.” should still 
think my ‘‘accurately right” ‘‘ voluminous effusions ” are a source 
of danger to the science of mathematics. My greatest fault seems 
to be that I “hold the views of the best trained men of the day ” 
in preference to those of ‘‘Q. E. D.” I regret that I am unable 
to depart from my usual course of action in this respect. 

** Que ceux qui vivent dans des maisons de verre 
Se mefient du danger de jetter des eS 
Fordingbridge, January 14th. VW. B. Coventry. 


Srr,—My diagrams which you were good enough to publish last 
week are rendered simply absurd and ingless " the omissi 
and commissions made by your engraver, and I shall be glad if you 
will kindly republish them with the corrections. In the first 
place, in Fig. i the centre vertical dark line alluded to in my 
remarks is omitted entirely, and in Fig. 2 it is only partially 
shown, viz., down to the quay level and omitted below this; and 
the shaded rectangles in Fig. 1 are shown nearly all the same 
width vertically, and do not diminish as we ascend as stated in 
my letter, ont in Fig. 2 the triangles showing the amount of 
tension are not shown shaded darker than the parts in compression 
as stated in my letter; and the third and fourth diagrams of com- 
wession starting from the bottom in Fig. 2 are considerably too 
ny and not at all in the proportions of those shown in my 
drawing sent to you; finally there is a heavy dark line shown on 
the right-hand side of each figure which was not shown on mine. 
How all this has occurred I am at a loss to understand. 


Also in the letterpress in the tenth line you make me say 
**central” and not ‘‘ neutral ;” the word central makes the thing 
absurd, I should like to make one correction, and that is that the 
centre vertical dark line is only the axis of rotation, so far as the 
vertical and curved portions of the post are concerned ; and at the 
top end of the curve it becomes simply the neutral axis of the 
horizontal part. Broadly stating, the shaded sections in Fig. 1 
show the strains in a vertical column due to its own weight and an 
additional load at the top. Fig. 2 shows the alterations of strain 
produced by the column being bent as shown, and the additional 
load suspended from the end. W. H. Bipper. 

15, Great George-street, Westminster, 8.W. 


Sin,—Having neither the wish nor the time at my disposal to 
enter into a discussion either with Mr. Coventry or Mr. Major, I 
will content myself with making a few remarks bearing on their 
letters of last week’s issue. 

I should have stated perhaps in my previous letter that I used 
the term ‘‘ neutral axis theory” in the sense in which Mr. Pendred 
used it in connection with the ‘‘eminent authority,” and not in 
that made use of by Mr. Coventry, so that I had no intention of 
hurting his delicate susceptibilities on that score—in fact I quite 
agree with most of what he says on the subject. 

It was with no little surprise, however, that I read in Mr. Major’s 
letter that he has been contending from the first that Mr. 
Pendred’s results were correct ; to satisfy myself on the subject T 
therefore referred to my back numbers, with the following result 
which I hope will excuse my having mistaken his line of argument. 
In his first letter, October 21st, he distinctly says Mr. Pendred’s 
“view of the case is wrong,” and gives the ‘“‘rocking shaft” 
example which clearly gives the strains in the back and breast as 
equal, which as I understand from his allowing my equation to 
stand as correct he is still prepared to maintain, and which 
certainly leads one to suppose that he agrees entirely with the 
“eminent authority.” On November 11th he strengthens this 
impression by his example for Mr. Seguin’s benefit, in which he 
er the required strains in his post by a horizontal force. In 

is third letter, December 9th, he writes a lecture on the position 
of the neutral axis, but still no word as to change of ground, 
and it is only on December 28rd, his fourth letter, after Mr. 


Coventry has kindly called his attention to the absurdity, 
that he quietly, without calling attention to the fact, which quite 
escaped my notice, alters his statements, so that, to quote from his 
letter this week, where he refers to Mr. Coventry, this ‘shows 
either a great change in Mr. Major’s views or an unfortunate 
vagueness of diction,” if nothing worse. This I hope he will accept 
as the reason why I mistook his final dictum on the subject, 
occurring as it does towards the end of about half a dozen columns 
of letter-press. 

One point I must confess I fail to see, and it is this: Why, if it 
does not make the slightest difference to the strains in the flanges 
considering them only as the resisting powers, whether the neutral 
axis, if it were possible, is in the back, breast, or any intermediate 
= of the web—if, as I say, it does not vary the strains in the 

east—and neither Mr. Coventry nor Mr. Major, as I now under- 
stand them, contend that it does alter them—then why make all 
this storm in a butter-boat? 

Mr. Major’s own definition of the state of things necessary for 
equilibrium, regarding the neutral axis as axis of rotation, applies 
equally well, and with equal truth and more logically, to the valve 
theory ; and if we do wish to regard the web as effective in doing 
work, it is quite easy to calculate the amount, still carrying out the 
valve theory ; and I cannot understand why Mr. Major will assert 
that that theory necessitates the ‘elimination of the neutral 
axis,” when, as a matter of fact, the neutral axis is the natural 
consequence of the forces acting as viewed from the valve theory 
standpoint, which ought to be apparent to any reasonable person. 

The fact that Mr. Major has 7 in common with nine other of 
your correspondents is certainly encouraging, as the depressing 
conviction had forced itself on my mind, that according to his own 
opinion no one besides himself had yet properly stated the case. 

Mr. Coventry accuses me of an attempt to obtain two unknown 
quantities from one equation ; this, I submit, is not true, as the 
weight was known, and the distance, on the assumption of a central 
neutral axis, an assumption which he has before now himself 
indulged in, was known ; the strain alone being unknown. 

In compliance with Mr. Coventry’s request I give the following 
details as to position of neutral axis in my model, hoping that I 
may not still further be exhausting my energy :— 
Equal flange areas, lin. x jin.; web, lfin. x lin.; distance, 
centre to centre of flanges, 2in. With a weight of hung 
from the breast, the neutral axis was 1,/;in., as nearly as possible, 
from the centre of the breast flange. I leave Mr. Coventry to 
draw his own conclusions. W. STOKEs. 

Kensington, January 16th. 


THE PATENT-OFFICE LIBRARY, 

Sirk,—While I fully agree with you that caution should be used 
in weeding a library, I cannot agree with you that much mischief 
is now being done at the Patent-office. If the library there is to be 
regarded as a general library, then the harm done may be great ; 
but the Patent-oftice library is not a general but a special library, 
and as such it should be cleared of what is rubbish, in the sense 
that it is matter in the wrong place. 

For example, one room contained until the other day a huge ~ 
—quite a cartload—of United States parliamentary reports. For 
the purpose of those using the library these books were utterly 
worthless. In another place were to be found great piles of 
theological works, never taken out of the paper in which they were 
originally wrapped when purchased. Of the character of certain 
other uld works the less said the better. They were not scientific, 
and assuredly not theological. Even though the report on Dollond’s 
case is only to be found in the Gentleman's Magazine, I do not see 
any reason why hundreds of magazines should be retained. 

If there was ample rcom, it would be all very well to retain such 
books ; but there is not. Hundreds of new and valuable books 
have to be bought every year. Space must be found for them, and 
rubbish must be cleared away. ‘The first consideration is the 
utility of the library. Luxury cannot be had under the existing 
illiberal administration of Patent-oftice funds. PATENTEE. 

London, January 18th. 


SNOW-HILL STATION ROOF, 

Srtr,—Your correspondent, Mr. Timmins, has given some rather 
startling and important facts regarding the above. By his 
diagram of strains he gives a possible load of no less than 17 tons 
per square inch of section at the top or central tie, under certain 
conditions which, in my opinion, are unfair, considering the small 
altitude of the roof and the way it is protected at the south end. 
I think the chief danger is in the lifting pressure on the underside 
at the north end, which is quite open. At any rate, taking the 
roof under the worst conditions, I fail to see how more than 
10 tons per square inch can come on any part in tension. The 
arrang t of diag is undoubtedly bad, and it is not by any 
means a grand roof compared with others, but I think there are 
many worse. 

Soho, January 17th. 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

THE Ironmasters’ Quarterly Meetings had not been over two days 

before the customers of the Earl of Dudley and of Messrs. Wm. 

Barrows and Sons received circulars which, though they did not 

announce a rise, yet indicated that future orders might have to be 

subjected to a rise. 

Mr. Fisher-Smith, writing as to Round Oak Ironworks, said : 
—‘‘In the present state of the iron market orders for the Earl of 
Dudley’s finished iron can only be received upon special quotations, 
or at the price at Round Oak at the date of execution, and for 
approved quantities and specifications.” Messrs. Barrows, writing 
from the Bloomfield Ironworks, state that they ‘‘ are now only 
open to receive further orders subject to the price of our iron at 
time of execution of the same, and our approval of specifications, 
as regards quantities, sizes, &c.” 

The business which was done upon ’Change at the weekly 
meeting of the iron trade in Wolverhamton on Wednesday 
induced the conclusion that the effect of this action, combined with 
the advance of 10s. per ton by another firm announced last week, 
had been to make the users of marked iron somewhat less reluctant 


the extent of business being done which there was before the late 
—— strike of operative nailers in the Bromsgrove district. 

t strife lasted over three months. While it was on customers 
who never before used cut nails, tried them, and ultimately found 
that they could be =r to supplant the forged article, for 
which a _ price would have to be paid. To-day slit rods were 
to be bought at £6 15s. per ton. 

There was a demand for sheets not of the best sort for the 
making of braziery goods. The local demand was not, however, 
so brisk as it was three weeks ago. Buyers sought to purchase on 
account of the requirements of Tastiaies and of the export trade. 
They were seeking to place their orders at £8 for sizes from 20 to 
24.w.g. This price makers would not accept, though they were 
not indisposed to take £8 5s., and here and there uk a figure as 
£8 2s. 6d. seemed possible. 

Galvanising sheets were scarcely so strong as a week and fort- 
night back, and large buyers reported that they have this week 
done better than they had at the earlier time thought would be 

robable. Nevertheless, firms who have still plenty of work on 

and quoted £8 15s, for singles, £10 for doubles, and £11 10s. for 
latens. Firms who are seeking orders quoted £8 10s. for singles, 
£9 15s. for doubles, and £11 5s., and occasionally £11, for latens. 
Business was done to-day, but not upon an extensive scale. 

Stamping sheet orders continue to arrive upon export account, 
both colonial and foreign ; but upon home account only little new 
business has been transacted at the advanced rates lately declared. 
Last week’s rise in tin-plates is not yet being generally secured. 

Boiler plates keep a few mills fairly on and a few others busy ; 
but there is more being done in tank and girder plates, at prices 
made firmer by the recent advances in plates upon the Middles- 
brough market. 

Puddled bars are in demand in advance of the supply, the 
requirements of the sheet mills in particular being in excess of the 
capacities of the forges in more than a few instances. 

Pig iron is dull of sale this week. Recent purchases by con- 
sumers have mostly satisfied their present requirements. Prices 
were to-day quoted without abatement, and there was more 
uniformity amongst the sellers of hematite qualities. Tredegar 
iron was realising the 75s. for which the makers have been holding 
out. All-mine pigs were quoted from £3 10s. to £3 12s. 6d. for 
hot-blast, and £4 10s. for cold-blast. Part-mine was £3, and 
£2 10s. was demanded for common iron. Derbyshire iron was 
difficult to buy under from 57s. 6d. to 62s. 6d.; and Northampton 
iron was almost as high. Wiltshire pigs are selling better in this 
district ; and on Monday one Wiltshire firm again blew in a second 
furnace. Messrs. Groucutt, of Bilston, have blown in a second 
furnace for the supply of their own mills. By other firms prepara- 
tions are nearly completed for the restarting of one blast furnace 
—- at Tipton, Wednesbury, and Willenhall, and of two at 

ilston. 

Ironstone and ore and pottery-mine keep in large demand, and 
limestone was advanced from 4s. 11d. to 5s. 1d. and ds. 2d. per ton. 

Coke is to be had at the local gasworks at £10 per boatload, or 
about 15s. per ton. Derbyshire and Wigan coke is selling at 
16s. 6d. to 17s., ordinary South Wales coke at 15s., and best South 
Wales at from 17s, to 18s. per ton all delivered. 

Coal keeps dull of sale. Best furnace is 10s., and best forge 9». 
per ton. Best household is 10s. per ton at the pits down to 6s. for 
inferior sorts. 

The Brush Farm Ironworks, which had been for some time 
standing idle, have been taken by Messrs. Bright and Langham, 
who have just started the sheet mill. 

Machine castings are in a little better request upon the week. 

Amongst the miscellaneous requisites in demand as the result of 
the improved trade in metal goods in different parts of the king- 
dom, are drawing presses, lathes, and other machinery required by 
the wire-drawers and tin-plate workers. 

Following the course taken by the Leeds firms, the cut nail 
makers of this district have advanced prices 6d. per cwt., making 
present prices 9s. 6d. per cwt. for 3in. and upwards. A similar 
rise has been declared in iron washers. Stamped, tinned, and 
japanned iron odd work has been put up from 10 to 20 per cent. on 
the net. Black and tinned jt japanned forged odd work has 
been advanced from 5 to 10 per cent. on the net. Chest handles 
are dearer by 12} per cent. on the net price. 

The improvements that are being carried out at the London and 
North-Western Railway station in Wolverhampton are progressing 
with vigour. This week the contractors began the widening of the 
down platform. The work is expected to occupy a fortnight, and 
during that time all trains will be started from the opposite side 
of the station. A new booking-office and waiting and refreshment- 
rooms have been opened on the south side. 

Although the demand in the North Staffordshire iron trade is at 
the moment scarcely as active as recently, either on home or foreign 
account, yet prices keep firm at from £7 to £7 5s. as the general 
quotation for Crown bars, and common bars are selling at £6 15s. 
One firm is reported to have advanced their bar prices 10s. per ton. 
Notwithstanding the lull in the arrival of new orders, the mills and 
forges are fairly well off for work, and the orders on the books are 
generally sufficient to keep the mills running steadily for some 
weeks. Pigs are rather quiet at the moment at £3 per ton for mine 
qualities, and £2 7s, 6d. to £2 5s, for common sorts. 


NOTES FROM LANCASHIRE, 
(From our own Correspondent.) 

Manchester.—In the iron trade of this district business has been 
rather quiet during the week, and for the present there seems to be 
somewhat of a lull. Consumers generally are tolerably well 
covered for the next month or two ; consequently, but litle iron is 
really wanted for present actual requirements, and where inquiries 
are made they are mostly for deferred deliveries. The weaker tone 
in the Scotch and Middlesbrough markets during the last few days 
has also had some influence upon buyers, who might otherwise have 
given out orders, but now prefer to wait. Makers, however, in 
this district are so well sold that they are very little influenced by 
the fluctuations of —— markets, and not only are they very 
firm in their prices, but they show little or no disposition to enter 
into forward engagements at present rates. e actual condition 
of trade itself is healthy, nearly all the iron-using branches of 
industry being busily engaged, and there is prospect of a con- 
tinued steady market, with at least present — well maintained. 

At M 


to buy. They especially objected to the giving out of orders with 
an uncertainty overhanging the transactions touching the terms 
upon which they were to be supplied. Of this hesitancy the 
makers of a good quality of medium bars reaped the advantage. 
Yet bars were not generally so strong in price either in Wolver- 
hampton yesterday or in Birmingham to-day, as they were upon 
either Exchange iast week. Indeed there were firms who Tast 
week asked £7, who this week have been prevailed upon to accept 
£6 17s. 6d. for common bars, Medium bars were to be bought at 
from £7 to £7 5s. 

Reports from the firms who are well known for their brand of 
hoops showed that the orders for that description of iron are very 
unequally distributed. There were houses who reported themselves 
to be getting quiet in their hoop mills. They are busy upon tube 
and also lock-making strip, but upon baling strip and coopers’ 
hoops the orders in hand are being worked down. Such firms 
would generally have accepted orders to-day and yesterday at £7 
per ton. At the same time there were makers who were still 
quoting £7 10s. per ton. The markets were not bare of hoo 
orders, but they were at prices which could not be accepted. 
Liverpool merchants were ready to buy on account of the States’ 
requirements, but they would not give even for a better quality 
any more than they are giving to makers whose proximity to the 
port enables them to quote within the Staffordshire rates, 

The nail rod business has dropped to a low level lately. There 


is a slight improvement for the moment ; but there is nothing like 


hester on Tuesday there was only a limited amount of 
business doing, but prices were very firm, and in Lancashire pig 
iron there was even an advance of ls. 6d. per ton, local makers 
who have good inquiries in hand putting up their list rates to 
52s. 6d., less 24 per cent. for forge and foundry qualities delivered 
equal to Manchester. Seccnd-hand lots of Lincolnshire forge iron 
are being offered at about 51s. 6d. per ton, less 24 per cent. 
delivered into this district; but makers want 1s. per ton more than 
this, and sales of Lincolnshire foundry have been made during the 
week at prices equal to 43s. and 44s., less 24 per cent. Derbyshire 
remains at late quotations, but Middlesbrough iron was quoted at 
51s. 4d. net cash delivered equal to Manchester. 

In the finished iron trade, although there is not the pressure of 
orders as a short time back, still there isa good steady demand 
coming in, with enlarging home requirements, and there are also 
considerable inquiries in the market for the ensuing spring ship- 
ments. Insome cases, where local makers are as fully sold as they 
care for the present, £7 5s. is quoted for bars delivered into the 
Manchester district, but this is a figure which is only being obtained 
in exceptional instances, and the average selling prices may be 
given at £7 to £7 2s. 6d., at which makers are very firm. 

The engineering branches of trade continue generally well em- 
loyed, and boiler makers especially all through the district are 
ull of work. American inquiries are also still coming into this 
district for various descriptions of tools, such as lathes, drills, &c., 
and notwithstanding the high tariffs, this branch of trade with the 
United States seems to be increasing. 
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There is a good deal of work in prospect for machinists, as in 
several districts the erection of new mills or the extension of 
existing ones is projected. 

The safe lighting of mines, with special reference to the lam 
now in use, is a question which continues to attract considerable 
attention in this district, and at a meeting held in Dukinfield on 
Monday for the purpose of addressing the colliers engaged at the 
pits in the district on some of the causes of explosions in mines, 

ir. John Higson, a well-known mining engineer of Manchester, 
gave the matter special prominence in his remarks. It seemed to 
him that at the present day there was a struggle going on in 
mining matters between the great ventilating power we had now in 
our mines and the means we iad of dealing with it as regarded the 
lighting of the mines, and it would almost appear that the 
improvements in lighting had not kept pace with the progress 
which had been made in ventilation. If they knew a lamp would 
only resist a velocity of 8ft. per second, and they had air travelling 
in their mines at much greater velocity than this, and that air 
became charged with gas, it was evident they had here the 
means of causing an explosion. It was just possible, there- 
fore, that with some of the lamps now in use the increased 
currents of air passed through the mines were really rather a 
source of danger than of ite, and it would certainly appear 
that we had arrived at that point in the ventilation of our 
collieries when the ventilation had got ahead of our methods of 
dealing with it,so far as the lighting of the mines was concerned. 
) ¥¢ mining world was still in its infancy; we were sinking to 
depths of 1000 yards, vastly extending the underground workings, 
and every year a colliery became a more complicated undertaking. 
It was therefore essential that in mining matters they should 
have a thoroughly scientific as well as practical education, and it 
was also essentially urgent that with the present system of 
ventilation a thoroughly safe and reliable lamp should be intro- 
duced into their mines. 

The coal trade continues depressed so far as the better classes of 
round coal are concerned, and the very limited requirements for 
house fire purposes cause the commoner sorts for ironmaking and 
steam Py and to be also abundant, notwithstanding a good 
demand for trade requirements generally. Prices also continue 
low, and during the past few days a rather weak tone has been 
noticeable here and there in round coals. Engine classes of fuel 
which move off without difficulty, so far as the better sorts are 
concerned, maintained late rates. The average pit prices are 
about as under :—Best coal, 9s. to 9s. 6d.; seconds, 7s. to 7s. 6d.; 
common coal, 5s. to 6s.; burgy, 3s. 6d. to 4s. and 4s. 3d. per ton. 

Barrow.—As mentioned in my last report, makers of hematite 
pig iron have no reason to complain of the inquiries which are being 
made for all classes of metal. The demand shows a very steady 
increase, and makers are sending the whole of their large output 
into immediate consumption. The output at the furnaces in the 
district is very large, and makers are of course very busy; but at 
one or two ironworks in this district arrangements are being 
rapidly pushed forward for the re-lighting of two or three furnaces, 
and when this is done makers will be better able to meet 
the large demands which are being made upon them. The 
tonnage of metal which is already sold forward is, I know, very 
considerable, and any orders that are being booked now must 
necessarily be for forward delivery. The demand from America 
and the Continent shows a very appreciable increase, and the 
deliveries to these places during the year will be very heavy. 
also hear that the colonial demand shows a very healthy state, and 
the increased demand which is being experienced from this quarter 
is an evidence of the increased prosperity which has set in all 
round. No. 1 Bessemer is quoted at 64s. 6d. per ton, and No. 3 
forge at 62s. per ton at makers’ works. These figures leave last 
week's prices practically unchanged, but, as I said in my last week’s 
notes, they must not be taken as being correct evidence of the 
state of the hematite market, as several makers have secured 
orders at 67s. 6d. per ton. 

Steel makers still maintain the activity which has characterised 
that branch of industry for some time, and further orders are 
being obtained. Shipbuilders are giving evidence of an increased 
activity, while engineers, ironfounders, and others are very fairly 
employed. Iron ore in good request. Shipping fairly employed. 
Pig iron is being sent by rail to the ironmasters in the Cleveland 
district who are doing business in the steel trade, from the Furness 
mines in large quantities. 


THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

THERE is no change for the better in the South Yorkshire coal- 
field. The officials of the Yorkshire Miners’ Association have had 
their interview with the Coalowners’ Committee, when they were 
accompanied by delegates representing eleven large collieries in the 
South Yorkshire and West Yorkshire districts. The coalowners 
repeated their offer of the sliding scale for the regulation of wages. 
The officials and delegates required first that there should be an 
advance of 10 per cent. in wages, which they claimed as justified 
by the increased value of coal. If this demand were conceded, 
their constituents would be prepared to adopt the principle of the 
sliding scale. The coalowners distinctly denied that any increase 
had taken place in the selling price of coal sufficient to justify them 
in acceding to an advance of wages. The meeting terminated with- 
out any definite decision being arrived at, the delegates promising 
to report the result to their constituents. Though the miners, or 
rather their representatives, talk freely of ‘‘ striking,” I do not 
anticipate any serious disturbance in the South Yorkshire coal-field 
this season. During the last month I have been over a very large 
tract of country commonly known as “‘the coal district,” and 
though the miners have got the idea that they ought to have an 
advance, I have not yet met with one who is prepared to strike 
work to obtain it. 

Our engineering houses keep remarkably busy, working night and 
day on heavy orders for machinery and plant. There are orders on 
hand for which early delivery is pressed, and cases have come to 
my knowledge where considerable premiums have been offered for 
the speedy completion of contracts. The engine-builders in other 
towns must be exceptionally active. Over one hundred locomo- 
tives are on order from America, on account of the inability of 
American makers to complete them in time. It is questionable 
if they can be finished in this country within the time required. 
In Sheffield, unfortunately, railway engines are not built, the 
parts which are manufactured here being sentto Glasgow and other 
places to be put together. 

Rails are so heavily ordered that several of our manufacturers 
are booked forward six months. I hear of several good contracts 
—for exceptional sections—having been taken at £7 10s.; but the 
average price is stated at £6 5s. The American demand is still 
very important, and tends to prove that the reliability of the Shef- 
field made rail has a distinct reputation with several of the leading 
railway companies of the United States. One firm in this district 
sent last year to the States at least 30,000 tons of steel rails. In 
the rail trade the most curious feature comes from Germany. In 
that empire the price of rails for home use is £14 per ton, yet 
Krupp, who gets £14 from the Government, can compete in Italy 
with English makers at about half that figure. 

I am glad to learn that there is every prospect of a new trade 
being introduced into Sheffield within a month. Messrs. Howell 
and Co., Brook Steel Works, Brook Hill, have long enjoyed an 
excellent reputation in the manufacture of blister, shear, spring, 
and cast steel. In their special cast steel for turning, planing, and 
slotting tools, they claim that it enables the speed of the lathe to 
be increased from 25ft. to 70ft. per minute. They have also 
been favourably known for their ‘‘ homogeneous metal” for 
boiler and fire-box plates, as well as their patent homo- 

eneous metal and cast steel tubes for locomotives or other 
ilers. It is now the intention of the firm, I understand, to enter 
vigorously upon what has long been an important Birmingham 


speciality—the drawing of tubes for railway locomotives, &c. 
This trade, which is really one of the railway branches, is natu- 
rally connected with Sheffield ; yet, singular to say, up to this time 
all the Sheffield houses have had their work done for them in Bir- 
mingham. Messrs. Howell and Co. have obtained the blast 
furnaces at Tinsley formerly occupied by Messrs. William Cooke 
and Co., Limited, Tinsley Steel and Ironworks, and are at 
present laying down the necessary machinery for carrying on the 
new enterprise, which is already exciting considerable interest in 
the trade circles of the district. 

Our cutlery manufacturers are not a little interested in the rapid 
advances in the value of ivory. At the last Liverpool sale there 
were 40 tons on offer—an unusually large quantity ; yet it was all 
promptly picked up at from £2 to £4 per cwt. advance. A very 

rge quantity of ivory is returned to Africa in the form of 
“bangles,” which are worn as wrist ornaments by the dusky belles. 
The fashion has rapidly extended of late, and formed no incon- 
siderable factor in the rise in the value of ivory. 


THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

A SLIGHT reactionary feeling in a downward direction took 
ession of the Middlesbrough iron market on Tuesday last. 
-rices of pig iron were certainly 1s. per ton lower than the pre- 
vious week. As usual under the circumstances sellers were more 
numerous and urgent, and buyers were scarce. The change seems 
to have been due to operations by speculating merchants in Glas- 
gow, depressing that market and affecting all others; still the 
check must be regarded as merely a temporary one. The confidence 
in the future is unabated, both merchants and makers being willing 
to sell only for prompt or approximate delivery. No. 3g.m.b. may 
now be considered worth te. per ton, or for Saney over the next 
three months 44s. per ton. No 4 forge is 1s. per ton less. The 
shipments have been remarkably good considering the time of year, 
the total shipped from Middlesbrough during January up to Mon- 
day night having amounted to 36,825 ton. Warrants are in 
moderate demand, 43s. 9d. being the present price, as against 
44s. 6d. a week ago. There are now 176,114 tons in Connal’s 

Middlesbrough store, being 23 tons less than the previous week. 

The demand for manufactured iron keeps steady. No further 

vance in prices took place on Tuesday, but all the manufacturers 
have work to last them six or seven months, and the contracts 
recently booked still exceed the quantities run off. In the mean- 
time considerably increased competition is likely to ensue. The 
West Hartlepool Ironworks will shortly be in full operation ; and 
the Walker Rolling Mills Company len issued its prospectus, 
and is endeavouring to obtain the requisite capital for com- 
mencing operations. The Auckland Ironworks Company—late 
Edward Hutchinson—has also issued a prospectus, the leading 
promoters being the chief creditors of the liquidating firm. By 
the end of the year, if not before, the production of shipbuilding 
iron will be very largely increased ; still, as far as present appear- 
ances go, the demand will be sufficient to take up the increase. 

The great trouble which is looming in the future for iron manu- 
facturers is the unsettlement of the labour market. Puddlers are 

ming extremely scarce, and notwithstanding the Board of 
Arbitration and the sliding scale, employers are competing strongly 
with one another for the men. This competition has so far taken 
the form of allowing ‘‘prize money” and various extras, which 
practically raise the price paid for work done, but it isnot reckoned 
within the ken of the Board of Arbitration. It is stated that at 
one large iron manufacturing works not very far from the city of 
Durham, puddlers have been offered £2 each and free house and 
fuel for six months, if only they will migrate to that somewhat 
outlandish district. At Stockton the prize money hitherto usual in 
the district has been increased, and the conditions under which it 
is earned have been made more favourable to puddlers at all the 
works. At each puddling furnace the two men working it now get 
1s. per shift prize money, in addition to their ordinary tonnage 
rate, whether they are working on the level-hand orthe under-hand 
system. In the case of level-hands, the men get in addition 1d. per 
man per heat, each shift being taken on its own merits. This 
altered arrangement gives every facility for men coming to work 
when they like, staying as long as they like, and going when they 
like, and it is certain they will not be slow to avail themselves of 
every opportunity to “‘ play ” as much as possible. 

The notices which were put in by the puddlers on Saturday 
week, to give over Sunday fettling and to cease working on 
Mondays, have had a mes curious result. At two out of the 
five Stockton works the men refused to work on the first Monday 
affected; at one of the other three they came and fettled their 
furnaces out before six in the morning in consideration of a bonus 
of 2s. 6d. each promised them by the manager. At another works 
the firm fettled the furnaces themselves during the preceding 
Sunday at their own cost, and the men worked as usual on the 
Monday. At the remaining works it appears that the men went 
to work on the previous system, which they had given notice to 
terminate. It is clear, therefore, that there is the greatest want 
of unanimity and uniformity of practice amongst the men them- 
selves; and it must not be forgotten that the whole thing is 
unrecognised by their union, and in defiance of the wishes of their 
executive. At Middlesbrough the puddlers are very uneasy, and 
are endeavouring to force their employers to grant them the same 
concessions as they have obtained at Stockton. 

The annual dinner of the Cleveland Institution of Engineers 
takes place on Friday evening at the Erimus Club, Middlesbrough. 
In the course of the evening the president, Mr. E. W. Richards, 
will give an account of what he saw from a technical point of view 
during his recent journey to the United States of America, 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THE pig iron market has been very flat this week, and prices, 
which were declining towards the close of last week, have receded 
still further. Holders of warrants have in some cases been selling 
pretty heavily, and this fact, together with the absence of any 
immediate demand of consequence, has led to the present dulness 
in the market. There is a steady trade being done with the Conti- 
nent in pig iron, and the American demand — also to some 
extent improved; but the high rate of freights to New York 
militates against any great expansion of this department of the 
trade at present. The exports, as a whole, have been unsatisfactory, 
those despatched during the past week amounting to only 5767 tons, 
against 6677 in the same week of 1881, and to date the shipments 
show since Christmas a comparative decrease of 4322 tons, while 
the imports from Middlesbrough of Cleveland pig iron, on the 
other hand, have increased 3208 tons. Only a small quantity of 
pig iron is being sent into store, not more than a fourth of the 
amount that was weekly placed in the care of Messrs. Connal and 
Co. before the close of the year. The stocks amount now to about 
630,000 tons, exclusive of the accumulation in makers’ yards. 

Business was done in the warrant market on Friday forenoon at 
from 51s. 10d. to 52s, 14d. cash, and from 52s. to 52s. 3d. one 
month; the afternoon quotations being 52s. 3d. to 51s. 104d. cash, 
and 52s. 3d. to 52s. one month. The market was very dull on 
Monday, when a decline of 5d. per ton took place, the forenoon 
quotations being from 52s. to 51s. 84d. cash, and from 52s, 2d. to 
51s. 11d. one month ; and in the afternoon from 51s. 8d. to 51s. 6d. 
cash, and 51s. 11d. to 51s. 84d. one month. The market was also 
very flat on Tuesday, with business at 51s. 44d. to 51s. 2d. cash, 
and 5ls. 7d. to5ls, 5d. one month. The market was irregular on 
Wednesday, with business between 51s. 2d. and 51s. 6d. cash, and 
51s. 84d. to 51s. 5d. one month. To-day—Thursday—the market 
was easier from 51s, 2d. to 50s. 104d; cash, and 51s. 5d, to 51s, 14d. 
one month. 

In consequence of the dulness in the warrant market, makers’ 


iron has declined in second hands to the extent of fully 6d. per 
ton since last report, the quotations being now as follows :—Gart- 
sherrie, f.o.b. at Glasgow per ton, No. 1, 62s., No. 3, 54s, 6d.; 
Coltness, 63s. and 54s. 6d.; Langloan, 63s. and 56s.; Summerlee 
61s, 6d. and 53s.; Calder, 61s. 6d. and 54s.; Carnbroe, 56s, and 
53s. 6d.; Clyde, 52s. 6d. and 51s.; Monkland, 52s. 6d. and 50s. 6d.; 
Quarter, 52s, 6d. and 50s. 6d.; Govan, at Bromieelaw, 52s. 6d. and 
hls.; Shotts at Leith, 62s. 6d. and 55s,; Carron, at Grangemouth, 
53s. 6d. (ditto specially selected, 56s.) and 52s, 6d.; Kinneil, at 
Bo'ness, 52s. a 50s. 6d.; Glengarnock, at Ardrossan, 55s, 6d. 
a i 6d.; Eglinton, 58s. and 50s, 6d.; Dalmellington, 58s, and 
dls. 6d. 

The malleable iron trade continues very busy, all the works 
being full of orders and the prices are very good ; were it not that 
a great quantity of the work on hand is for contract, sales would be 
higher. Malleable common bars are quoted at £6 5s. to £7, 
according to quality; angle iron, £8; plates, £8; rods, £7 per ton. 

The different branches of the manufactured hardware trade are 
very actively engaged just now. Nail-makers and bolt and screw 
and rivet makers are especially active, some of them having orders 
on their books which they will not be able to undertake for some 
months to come. The nail-makers have this week intimated an 
advance of 10s. per ton oncut nails. Some of the finer qualities of 
the American steel machine-made horsenails are in g demand, 
but other kinds are not so much inquired after. Be are 
almost out of the market, and the Scotch makers are doing very 
well. 

There is a fair business doing in the coal trade, which is showing 
more activity than it did a week ago. Notwithstanding the draw- 

cks experienced by shippers of coals in consequence of the 
damage done to the harbours by the recent storms, the shipments 
during the past week have been nearly 10,000 tons larger than 
they were in the corresponding week of last year. The inland 
demand for household consumption is very poor, owing to the 
mild weather, but manufacturers are taking a steadily increasing 
supply as trade continues to expand. Prices are nominally a 
little firmer this week, although quotations are not altered. 

The first general meeting of the shareholders of the reconstructed 
Monkland Iron Company, Limited, was held a few days ago in 
Glasgow, Mr. Reid occupying the chair. The chairman stated that 
the capital of the company, 40,000 shares of £5 each, had been duly 
subscribed and allotted, and calls aggregating £4 per share had 
been made and well responded to, the unpaid arrears amounting to 
£1935. This it was expected would be paid ere long. He also 
stated that the property of the old company had been purchased 
on the following terms :—For the works, stocks, debts, cash, 
and property of every description, £157,688; for an annuity of 
£1 payable to three lives aged respectively sixty-three, fifty- 
seven, and fifty-three, £14,000 ; in all £171,688, Towards this sum 
the new company had paid the liquidators £150,827, leaving £2086 
and interest still to pay. The airmen also intimated that Mr. 
Ferrie would continue in office as managing director at the same 
remuneration as before, without any additional sum in name of 
lordship on the pig iron obtained, and the directors had to express 
their thanks to Mr. Ferrie for that concession. He took a hopeful 
view of the future of the company. 

At the monthly meeting of the Mining Institute of Scotland, 
held in Hamilton, Mr. Ralph Moore, ILM. Inspector of Mines 
presiding, a paper was read by Mr. John Drinnan, Arden Colliery, 
Airdrie, on the Employers’ Liability Act. He pointed out that 
the Act was very defective, inasmuch as it was completely silent 
on what constituted negligence. He did not believe, however, 
that the employing interests will be seriously affected by the 
working of the Act, although it was impossible to read its provi- 
sions without feeling that employers and managers alike had cause 
for uneasiness. 

The Glasgow Tramway and Omnibus Company is about to 
extend its system from Shawlands to Pollokshaws, the total cost 
of the works being estimated at £12,000. This will be a great 
advantage to the inhabitants of the ancient burgh. 


WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


AN important arbitration case between Mr. Radford, the well- 
known coal buyer of London, and the Coedcae Company has just 
come to an end in favour of the company. It would appear 
that some time ago the company became possessed of a coal 
property owned by Mr. Thos. Jones, who was under engagement 
to supply coal to Mr. Radford for ten years at a certain price 
governed by market rates. What this rate should be was the 
question given to the arbitrators, and, as stated, the company won 
the point at issue. 

The Rhondda and Swansea Bay Company’s Bill is not to have 
altogether a smooth run. Some little formality has again taken 
place, but I do not apprehend that it will be fatal. Possibly 
Mace them up stairs” only. At all events this is sincerely to be 

oped, 

Newport Dock has been the scene of a disastrous accident. 
Two vessels coming in together collided in the neck of the dock. 
One or both will have to be destroyed, and as forty or fifty vessels 
are in dock the damage will be a serious item. 

I regret also to record an explosion at Risca, but fortunately it 
was on Sunday when only four men were in the pit, and the loss 
of life was confined to these and the horses. The cause would 
appear to have been the firing of a shot by a repairing party. The 
damage is serious, and another cause is given for continued care in 
firing shots in collieries of the explosive character of the Risca 
seam. 

The iron and coal trades continue to show a prosperity of a very 
firm and substantial aspect, one that has been caused by no 
spasmodic movement, but by equal and well-based advances. 

In steel the year is opening out very well, orders are coming in 
freely, and advices from America in particular encourage very 
sanguine expectations. 

S... additions at Blaenavon will be fifty coke ovens and two 
ers, 

At Dowlais there is a good work being done. Mr. Menelaus has 
left for Denby. 

At Pentyrch, Mr. Spence, Mr. Adley, and others visited the 
works a few days ago, and the extensive hematite workings. It is 
not at all improbable that considerable extensions of the works 
will be carried out by the new company which is to take possession 
in a short time. This may assume the form of additional furnaces. 
The works are so well placed for railway service that rates for 
Spanish ore to, and manufactured products from, the place are as 
low as if the works were built on the moors at Cardiff—the site, I 
imagine, of the steel works of the future. 

The total coal shipments from the Welsh ports last week 
amounted to 156,315 tons, of which Cardiff sent 106,355 tons. 
Swansea retained its high place with 23,799, and Newport, Mon., 
a fair average with 26,170 tons. 

Prices remain the same, but an advance in price is imminent, 
and I shall fully expect that the close of the month will show this. 
At present, best steam coal ranks at 11s. 6d. f.o.b, At the present 
day, when the depletion of the coal field is a matter of ordinary 
conversation, it may be interesting to know that large and valuable 
tracts will be opened by the projected new lines of railway to which 
I have referred of late. One of these is a tract of acres of 
the fine No. 3 Rhondda coal. 

A meeting of railway employds, consisting of representatives 
from various districts, met at Quakers’-yard this week, to form a 
union for the advocacy of the short hours system. 

The Rhondda tramway is to be strongly opposed, first on tech- 
nical grounds and for informalities, and alle, by the Taff Vale 
Railway Company, which pleads that the formation of the line 
would interfere with their railway, and is not required, seeing 
that five trains are run daily. 

The Raven Anthracite Colliery, near Llanelly, is to be sold by 
auction. 


3 | | 
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THE PATENT JOURNAL. 
Condensed from the —- the Commissioners of 


*,* It has come to our notice that some applicants of the 
Patent-oplice Sales Department, for Patent Specifications, 
have caused much unnecessary trouble aud annoyance, 
both to themselves and to the Patent-office officials, by 
giving the number of the page of THE ENGINEER at 
which the Specistcation they require is referred to, instead 
of giving the proper number of the Specisication, The 
mistake has been made by looking at Tux ENGiIneerR 
Index and giving the numbers there found, which only 
refer to the pages, in place of turning to those vages and 
dnding the numbers of the Specisication, 


Applications for Letters Patent. 

*,* When patents have been “communicated” the 
name and address of the vommunicating party are 
printed in italics, 

10th January, 1882. 

122. Suxar, W. Smith, Sheffield. 

123, Stivuions, R. Moreland, jun., London. 

124, Rerropucine Exoravinos, L. Philippi, Germany. 

125. Borries, H. H. Fanshawe, East Dulwich, and A. 
J.L. Wild, Nunhead, 

126. Moutpine, A. Henderson.—(C, G. Picard, Paris.) 

127. Hypravutic Moror, C. Burnett, Ladyston. 

128, Army Trencuina Toot, A. Storey, Wandsworth. 

129. ELecrricaLLy Licutinc Trains, W. H. Preece, 
Wimbledon, and J. James, London. 

130. ELecrric Currents, W. T. Henley, Plaistow. 

131. Fixine Bronze, H. Dewhirst, Hudderstield. 

E. Edwards,—( Messrs. Galliet and Huet, 

rile. 

133. Converters, J. Johnson.—( W. Henderson, U.S.) 

134. Treatment of AnimaL Reruse, J. H. Johnson.— 
(A. J. Huet, Paris.) 

135, FirevicHtTers, F. Holmes, New Cross. 

136. Gas, J. A. Schlater and M. M. Brophy, London. 

187. Tip-wacons, J. W. Glover, Warwick. 

138. Section of Rait, W. Bean, Croydon, and E. 
Thompson, Nunhead, 

130, RaiLway A, H. Perry, Croydon, and 
B. J. Houghton, Peckham. 

140 Preventinc Heat of AXLe-poxes, A, Clark.— 
(H. Bouchard, U.S.) 

141. Bicycies, C. W. Francis, London. 

11th January, 1882. 

142. Iron W:re, G. and E. Woods, Warrington. 

143. Locomorrve, R. Brandon. -(A. Cottrau, Naples.) 

144. Gatvanic Batteries, H. J. Haddan.—(Dr. £. 
Boettcher, Leipzig.) 

145. Fastenina, A. C. Henderson.—( Messrs. 
J. Koy and J. Beuate, Paris.) 

146. Macuines, G. Newsum, Leeds. 

147, Cranes, F. R. Ellis, Liverpool. 

148. Increasine Power of Gas, J. Weston, London. 

149. Umprevias, J. Bayzand and G. Boyle, London, 

150, Exrineuisuine Fire, W. Dennis, Brixton. 

151. Cork Branpina, C. J. Leclere, Paris. 

152. Yarn, &c., E. Boden, Manchester, 

153. Suurrves, J. R. Richards, Kirkham. 

154. Lopricatino G. Bodden, Oldham. 

155. Buttons, 8. Wilding.—(X. Behrendt, Magdeburg.) 

156. MineRAL Puospuates, D. Perry, Glasgow. 

167. Execrric Licutina, G. Hawkes, London. 

158. Sewinc Macuines, W. R. Lake.—(Messrs, £. 
Thimonnier, sls, and Vernay, Paris.) 

12th January, 1882. 


159. CarpBoaRD Boxes, 8. Wood, Cleckheaton. 
160, Stay Busk FasTentrnos, J. Salist Sheffi 


189. Ratcuet Braces, C. T. Colebrook, Islington, 
London.—13th January, 1882. 


Patents on which the Stamp Duty of 
£50 has been paid, 

94. Distrinutinc Types, J. Imray, London.—8sth 
January, 1879. 

97. Maoazine Fire-ars, E. T. Hughes, London.—9th 
January, 1879. 

116. Stays and Corsets, R. A. Young and R. Neilson, 
Bristol.—10th January, 1879. 

495. CaLoric Encines, M. P. W. Boulton, Tew Park. 
—Tth February, 1879. 

117. UNinFLamMABLE Composition, A. M. Clark, 
London,.—10th January, 1879, 

121. HavuLine Vaneuna, Summers and A. J. Day, 
Southampton.—11th January, 1879. 

142. Gas Puririer Grips, 8. Cutler, Milwall.—13th 
January, 1879. 

330. Fitterinc Liquips, E. Perret, London.—27th 
January, 1879. 

138. Wire Ropes, J. Lang, Gateshead-on-Tyne.—13th 
January, 1879. 

205. Cannons for ATHLETIC Purposes, J. Holtum, 
Wareside.—18th January, 1879. 

816. Sream Boiters, A. F. Yarrow, Poplar.—25th 
January, 1879. 

666. CapsuLes for Borries, C. Cheswright, London.— 
10th February, 1879. 

175. Mixinc Macuines, P. H. Bracher, Wincanton.— 
15th January, 1879. 

318, GLUE and Ge.atine, B. Cannon, Lincoln.—25th 
January, 1879. 

Cuaik Backs, N, Harwood, U.S.—l4th January, 

79, 

168. Printixnc, G. Duncan and G. A. Wilson, Liver- 

pool.—15th January, 1879. 


Patents on which the Stamp Duty of 
£100 has been paid. 


118. CentrirugaL Apparatus, F, J. Britten and W. 
8. Barron, London,—12th January, 1875. 

115. Kyirrine Hats, &c., A. M. Clark, London.—12th 
January, 1875, 

138. Extineuisuino Fires, J. H. Johnson, London.— 
—13th January, 1875. 

147. een, J. Hargreaves, Widnes.—l4th Janu- 
ary, 1875. 

218. Furnaces for Heatina, 8. Perkins, Fairfield, and 
W. Smellie, Gorton.—20th January, 1875. 

189. Puncninc Macuines, G. H. Nussey and W. B. 

chman, Leeds,—14th January, 1875. 

272. VENTILATING WATER-CLOSETS, fi C. Potts, Hands- 

worth, & D, Darnell, Cargilfield.—23rd January, 1875. 


Notices of Intention to Proceed with 
Applications, 
Last day for filing opposition, 3rd February, 1882, 

3878. Steam Enoines, C. Bedford, Birstall.—7th Sep- 
tember, 1881. 

$882, Propucts of DisTiLLation from R. 
Haldane and J. Telfer, Glasgow.—7 th September, 1881. 

3889. Sarety Vanves, T. Davis, Sheffield.—8th Sep- 
tember, 1881. 

3891. Steam Wincues, T. Archer, jun., Dunston.—8t 
September, 1881 

3909. InpicaTING J. L. Pottulo, North Shields, 
—%th September, 1881 

3915. Viotins, E, Edwards, London.—A communica- 
tion from F. von Zebrowski.—9th November, 1881. 

3923. ExpLosive Compounp, W. R. Lake, London.—A 


161. Spinnina, J. Roussel, fils, Roubaix, France. 

162. SyrHon Traps, A. T. Angell, London. 

163, Skates. H. Haddan.—(H. Wirths & Sohn, Germany.) 

164, SuuttLe Boxes, F. Pim and T, Sands, Dublin. 

165. Vatves for Pumps, P. Reid, Glasgow. 

166. INpicaTING Spreep, L. Smith, London, 

167. Dyeine Fett, J. Allan, Barnsbury. 

168, Lubricant, T. G. Alcock, Manchester, and J. 
Johnson, Stretford. 

169. Evectro-motors, H. 8. Raison, London. 

170. Cans, J. Abbot, Bideford. 

171. Looms for Wravine, C. Turner, Colne. 

172. Makino Concrete, J. Jackson, London. 

178. Propuctine Sionazs, C. B, Crisp, London. 

174. Potisuine Rops, A. Watt, Old Charlton. 

176. Hoistine, T. King, Birmingham. 

176. Bepsteaps, A. M. Clark.—(A. H. Oudry, Paris.) 

177. Steet, W. Whiteman.—(C. Martin, Belgium.) 

178, Raitway Signature, C. Spagnoletti, London. 

179. Pattrens to Ts, C. Mayer, Cologne. 

180. Gas Burners, F. Siemens, Dresden. 

13th January, 1882. 

181. Vevocirepes, G. Moss, London. 

182. Foroinc Horsenaits, F. W. Wallner, Cologne. 

183. Buttons, W. Willeringhaus, London. 

184. Gas-BURNERS, T. Richardson.—(J. Smith, U.S.) 

185. Accumucators, H, J. Haddan.—(A. 
Morel, France.) 

186. Coxe, H. J. Haddan.—(@. Siebel, France.) 

187. ApMixtuRK of Liquips, E. J. Whitlock and 8, 
Smale, London. 

188. WarMinG Apparatvs, J. Parrot, Wallington. 

189. Ratcnet Braces, C. T. Colebrook, London. 

190. Gas Kins, D. and W. H. Thompson, 

191. Pneumatic Brake, C. D, Abel. —{G. Westinghouse, 
jun., Italy.) 

1¥2. Ocure Pioments, J. M, Cameron, London. 

193, HorsesHogs, J. C. Worthington, Lowestoft. 

104, Sares, D. R. Ratcliffe, London. 

195. Workino G. Cradock and L. Gooder, 
Wakefield. 

196, Wine, E. G. Brewer.—(A. and L. Q. Brin, Paris.) 

197, TRaNsMission of Sounp, W. C. Barney, London. 

198. Evecrric Biock Sienas, J. Radcliffe, Retford. 

14th January, 1882. 

199. Stoves, J. F. Hoyne, London, and G. B. Lovedee, 
Birmingham. 

200. MuutipLyine Cortes, H. E. Tyler, Edmonton. 

201. Skates, J. Yelloly and A. Elwes, Royal Navy. 

202. Treatino SoLuTioNns, A. McDougall, Penrith. 

203, of Giycertne, G. Payne, Millwall. 

204, G. Vaughan.—(F. Lirman, Germany.) 

205. Repucine Rock, J. Mewburn.—{J. Tayler, U.S.) 

206, Wire Net, F. Wirth.—(@. Pickhardt, Germany.) 

207. Peramauators, J. H. Miles, Birmingham, 

208. Sprino Matrresses, A, Clark.—(B. Slayton, U.S.) 

209. GLazinc Greennouses, T. Shelley, Smethwick. 

210. VeLocirrepes, W. Soper, Reading. 

16th January, 1882. 

211, Fire-proor Paints, C. Mountford, Birmingham. 

212. Corkino Borties, K. F, C. Peterson, Hamburg. 

213. BReecH-LoapING Fire-ArMs, H. Thorn, London. 

214. Steetyarps, J. Spencer and J. Consterdine, 
Holingwood, and J. Greenwood, Salford. 

215. Steam Furnaces, G. H. Watson, U.S. 
216. Preventine Foutine of ANcHor Cuains, T. Cock: 
shott, East Greenwich, and H. Goodman, Catford. 

217. Horse Beps, B. W. Holt, London. 

218. Coupuino, H, Newton.—(Soci¢té Anonyme des 
appareils automatiques pour accrocher les wagons de 
chemins de fer, Paris.) 

219, ConruGATED TuBEs, 8. Fox, Leeds. 

220. ArTiFIcIAL Ivory, F. W. Cottrell, London. 

221, WeLpLEss CorruGATED Tuses, 8S. Fox and J. 
Whiteley, Leeds. 

222. Fountarn, C. H. and Kessell, London, 

223. Pumpine Liquips, A. M. Clark.—(C. Cooper, a3} 

224. Evecrric Licutina, W. Lake.—(J. Williams, U.S. 

225. Licutine, W. R. Lake.—(J. 8. Williams, U.S.) 


Inventions Protected for Six Months on 
Deposit of Complete Specifications. 
136. Gas or Gas and Arr Cooxrna, J. A. Slater and M, 

me High Holborn, London.—10th January, 


ce ication from P. Sandoz.—9th September, 1881. 

3930. ALBUMEN, W. P. Thompson, London.—A com- 
munication from U. Hillman.—10th September, 1881. 

3933. FLower Pots, A. Booty, Harrogate.—1l0th Sep- 
tember, 1881. 

3940. Removinc Impurities from Water, A. W. L. 
Reddie, London.—A communication from N. de 
Derschau.—12th September, 1881. 

8950. HeeLs for Boots, W. Morgan-Brown, London.— 
Accom. from J. W. Brooks.—18th September, 1881. 
8956. PLaTes, Bars, &c., J. Larue, Paris.—13th Sep- 

tember, 1881. 

8957. Gas Reocutators, W. T. Sugg, London.—13th 
September, 1881. 

3962, Open Fasrics, T. Coltman, Leicester.—14th 
September, 1881. 

4043. Cans, H. H. Lake, London.—A communication 
from F. Fleishmann.—19th September, 1881. 

4052, ALARM Apparatus, H. H. Lake, London.—A 
com. from H. C. Roome.—20th September, 1881. 

4055. ComBinaTION Furniture, F. Parker and W. 
Parker, London.—20th September, 1881. 

4124, Switcues, &c., H. J. Haddan, London.—A com- 
munication from H. Aron.—24th September, 1881. 

4159. Booksinptnc, W. Morgan-Brown, London.— A 
com. from E. 8. Boynton.—27th September, 1881. 

4216. Prorecrion aGarnst Fire, E, Leonard, London. 
—29th September, 1881. 

4356, Suevuine Rice, A. G. Fraser, G. Smith, and L. W. 
Harvey, London.—6th October, 1881. 

4432. Looms, J. Barbour, Belfast.—A communication 
from A. Coulter.—1l1th October, 1881. 

4551. WaTerR-cLosets, G. E, Waring, jun., London.— 
18th October, 1881. 

4675. Grinpine Mitts, A. J. Boult, London.—A com. 
from W. N. Cosgrove & R. Morrell. —25th Octoder,1881. 

4916. BREECH-LOADING FrRe-arMs, J. Lang, London. 
—9th November, 1881. 

5111. Water Fittryes, J. R. Hargreaves, Haslingden. 
—23rd November, 1881. 

5424, Gas Sroves, E. A. Rippingille, Aston-juxta-Bir- 

ingh 2th Di ber, 1881 


, 1881. 

5441. Pumps, H. J. Haddan, London.—A communica- 
tion from D, 8. Chapin.—13th December, 1881. 

5518. TorPEpo Apparatus, C, A. McEvoy, London.— 
16th December, 1881. 

5548. Brick-mouLpine Macurnes, C. F. Schlickeysen, 
Berlin.—17th December, 1881 

Laat day jor filing opposition 7th February, 1882, 

3935. Spinnin, I. Buckley and E, Crossley, Dukin- 
field.—12th September, 1881. 

3938. WasHinc Macutne Frames, A, Shaw, Lockwood. 
—12th September, 1881. 

8972. Stoves, &c., 8. C. Davidson, Belfast.—14th Sep- 
teraber, 1881. 

3980. MecHanicaL Game, J. Maxfield, London.—1l5th 
September, 1881. 

3981. ABpoMINAL Betts, H. Willington, London.—15th 
September, 1881. 

3986. Protectors for Watrcues, A. H. Turner, Lon- 
don.—15th September, 1881. 

3992. Beertinc Macutines, C, Edmeston, Salford, and 
8. Smith, Manchester.—16th September, 1881. 

4045. Rowixa Boats, J. H. Clasper, Oxford.— 
Quth September, 1881. 

4056. Wer Sprnntno Frames, J. Erskine, Strabane.—- 
20th September, 1881. 

4057. ELecrric Currents, H. E, Newton, London.—A 
communication from the Société Universelle d’Elec- 
tricté Tommasi. —20th September, 1881. 

4065. Wats, W. White, Abergavenny.—21st 
September, 1881. 

4085. Moutpine Cray, C. H. Murray, Southwark.— 
22nd September, 1881. 

4151. Firepiaces, W. P. Thompson, London.—A com: 
munication from J. M. Cook.—27th September, 1881. 
4175. Grinpine W. P. Savage, West Winch.— 

27th September, 1881. 

4262. TRANS-sHIPPING SALT, R, Verdin, Northwich.— 
lst October, 1881. 

4478, Evecrric Lamps, R. Harrison, Newcastle-upon- 
Tyne.—1l4th October, 1881. 

4504, Etectric Arc Lamps, J. Brockie, Brixton.—15th 
October, 1881. 

4507. Drittina Rocks, J. McCulloch, J. H. Holman, 
and J. M. Holman, Camborne.—19th October, 1881. 
4756. DRawinG-or¥ Liquips, 8. Pitt, Sutton.— 

Acom. from P. Hathaway.—38lst Octoder, 1881. 


4761. Serrrits, P. Jensen, London.—A communication 
from A. Deininger.—31st October, 1881. 

Borters, H. Sharp, Bolton.—6th Decem- 
er, 1381, 

5343. Kittixe, &c., G. Browning, Glasgow. — 7th 
December, 1881. 

6421. Truss Bars, 8. Alley, Glasgow.—12th December, 


1881, 

5436. Macuine Guns, J. G. Accles, London. — 13th 
December, 1881. 

5440. Warpine, &c., Macuines, J. C. Sewell, E. Hul- 
ton, and3J. Bethel, Manchester.—13th December, 1881. 

5442. Rowtocks, B. 8. Martin, Ipswich.—13th Decem- 
ber, 1881. 

5467. Barrets, J. Campbell and J. T. Swainston, 
London.—14th December, 1881. 

5478. Hanp Stamps, E. M. Richford, London.—14th 
December, 1881. 

5480. EmBRoIDERING Apparatus, W. R. Lake, London. 
—A com. from F. H. Chilton.—l4th December, 181. 
5499. MeasuRING Currents, J. W. Swan, 

Newcastle-upon-Tyne.—l6th December, 1881. 

5550. SPRING eae rg R. Lamont, Kilmarnock, — 
16th December, 1881. 

5524. Evecrric Lamps, R. Kennedy, Glasgow.—l7th 
December, 1881. 

5525. DyNaMoO-ELECTRIC Macuines, W. H. Akester, 
Glasgow.—l7th December, 1881. 

5561. PReveNTING SMOKE, &c., E. Fair, San Francisco, 
U.S.—19th December, 1881. 

5587. BarBep Fence Wirz, E. G. Brewer, London.— 
A communication from T. H. Dodge and C. G. Wash- 
burn,—2lst December, 1881. 

5615. CaBLes, J. N. Culbertson, Antwerp, and J. W. 
Brown, London.—22nd December, 1881. 

5665. Evectric Licut, 8. A. Varley, Hatfield.—24th 
December, 1881. 

5667. ELecrric Currents, S. A. Varley, Hatfield.— 
24th December, 1881. 

24. Kemovine FLoccuLent Matrer from Spent Acips, 
W. R. Lake, London.—-A communication from M. C. 
Lefferts.—3rd January, 1882. 

136. Gas Cookinc Apparatus, J. A. Slater and M. A. 

January, 1882. 

189. RatcHeT Braces, C. T. Colebrook, London.— 
13th January, 1882. 


Patents Sealed. 
(List of Letters Patent which passed the Great Seal on 
the 13th January, 1882.) 

8080. Looms, J. Clayton and T. Richmond, Burnley.— 
14th July, 1881. 

3089. Heatinc Water, J. H. Fraser and E. J. C. 
Welch, London.—15th July, 1881. 

8090, Lapigs’ SappLes, W. F. D. Schreiber, Ipswich. 
—1lith July, 1881. 

8092. Drvinc F. Craven, Brighouse.—15th 
July, 1881. 

3128. Looms fur WEAVING, T. Singleton, Darwen.—18th 
July, 1881. 

3130. Evaporatinc Apparatus, W. R. Lake, London. 
—18th July, 1881. 

3134, MoutpineG Guass, T. and J. Humphreys, Hulme. 
—19th July, 1881. 

3148. Uritisinc Exuaust Steam, W. R. Lake, London. 
—19th July, 1881. 

$159. Sarery SuHavinc Apparatus, L. A. Groth, Lon- 
don,.—20th July, 1881. 

3179. Heatinc Wounps, G. Lowe, Barnet.—2lst July, 
1881. 

$294. EcecrricaL Musica Instruments, W. F. 
Schmoele and A. Mols, Antwerp.—27th July, 1881. 

$296. Connectors, E. P. Alexander, London.—28th 
July, 1881. 

$386. ELecrric OrGcaN, W. F. Schmoele and A. Mols, 
Antwerp.—4th August, 1881. 

3600. Printinc Macuings, H. T. L. Wilkinson, Lon- 
don.—18th August, 1881. 

3858. DirFusine Licut, J. Wetter, New Wandsworth. 
—5th September, 1881. 

4197. UmBRELLA8, J. Minitre, Paris.—2th September, 
1881 


4212. Puriryinc Sewace, P. Spence, Manchester.— 
29th September, 1881. 
4332. Mortise Locks, E, de Pass, London.—6th Octo- 
ber, 1881. 
4366. Pyzumatic Brakes, G. Westinghouse, jun., 
London.—7th October, 1881. 
Meters, C, V. Boys, Wing.—13th Octo- 
er, 1881. 
4531. CoLouRtnc Matrers, J. A. Dixon, Glasgow.— 
18th October, 1881. 
4556, SELF-LUBRICATING AXLE BEARINGS, P. M. Justice, 
London.—18th October, 1881. 
= Sawine Rais, J. H. Kitson, Leeds.—19th Octo- 
er, 1881. 
4578. VENTILATING Stoves, W. A. Barlow, London.— 
19th October, 1881. 
4616, Dry1NG AGRICULTURAL PropvceE, M. E. G. Finch- 
Hatton and R. Therpe, Lincoln.—21st October, 1881. 
4676. Wire Ropes, J. Hodson, St. Helena.—25th Octo- 
ber, 1881. 

= Knittep Fasrics, J. Imray, London.—26th Octo- 

er, 1881. 

4760. Removat of Yeast, P. Smith, Sevenoaks.—3lst 
October, 1881. 

4776. CARTRIDGE CasEs, G. Kynoch, Witton. — lst 
November, 1881. 

(List of Patent Letters which passed the Great Seal on the 

17th January, 1881.) 

$116. Rarstno, &c., BLinps, G. Furness and J. Robert- 
shaw, Manchester.—18th July, 1881. 

$123, Ick, E. Edwards, Southampton-buildings, Lon- 
don.—18thk July, 1881. 

3147. GerminaTinG Gran, A, J. and A. Q. Reynolds, 
London.—19th July, 1881. 

$156. Oren Fire-crates, T. E. Parker, London.—20th 
July, 1881. 

$166. ELecrric Lamps, W. Morgan-Brown, London.— 
20th July, 1881. 

3167. PERFORATING CHEQUES, R. Donkin, London.— 
20th July, 1881. 

8169. Dynamo Macuines, A. M. Clark, London.—20th 
July, 1881. 

3170, Arr, B. R. Gibbs, Liverpool.—21st July, 
188) 


8186. SprED Governors, M. Havelock, Newcastle- 
upon-Tyne.—2lst July, 1881. 

8189. ELectric Lamps, W. R. Lake, London.—2ls¢ 
July, 1881. 

8192, Rottinc LeaTHER, E. Wilson, Exeter.—22nd 


1881. 

8193. VALVE Gear, G. L. Lambert, Nottingham.— 
22nd July, 1881. 

3200. Driving MecHANIsM, A. Burdess, Coventry.— 
—22nd July, 1881. 

8203. Sprincs, W. Buckley, Sheffield.— 22nd July, 
1881 


$204. Lawn Tennis Bats, C. W. Simons, Saintbury 
Rectory.—22nd July, 1881. 

$210. Licutinc Lamps, W. H. Stokes, Birmingham.— 
22nd July, 1881. 

8214, ELecrric Lamps, A. M. Clark, London.—22nd 
July, 1881. 

3219. Puttey Buocks, R, Priest, Cradley Heath.—23rd 
July, 1881. 

$223. Camp Furniture, T. Barnby, Birmingham.— 
28rd July, 1881. 

8227, CHANGEABLE Lasts, J. Fieldhouse, Keighley.— 
23rd July, 1881. 

8255. WATERPROOF SLEEPING Bep, B. Genn, Ely.—26th 
July, 1881. 

$259, Funnets, C. D. Abel, Southampton-buildi 
London.—26th July, 1881. 

$298, Macuine, D. Mills, London.—28th July, 

8) 


1881. 

$312. TREATMENT of Waste Sanp, H. J. Haddan, Lon- 
don,—29th July, 1881. 

3328. CoaL Wasuina, H. H. Lake, London.—30th July, 


1881. 
$374. Winpina Enatnes, H. J. Crawford and J. Lees, 
Belfast.—4th August, 1881. 


8377. Fire Enoines, H. J. Haddan, London. — 4th 
August, 18381. 

3395. TREATMENT of Fractures, J. C. Mewburn, Lon- 
don.—5th August, 1881. 

3399. INTERMITTENT SypHoNs, A. T. Bean, London.— 
5th August, 1881. 

3508, Strapyine Vessexs, J. F. C. Farquhar, London. 
—12th August, 1881. 

$541. PaperR Hanoinos, W. Clark, London. — 15th 
August, 1881. 

3544. DisposaL of Sxac, E. F. Jones, Middlesbrough- 
on-Tees.—10th August, 1881. 

3774. Sewinc Macuines, A. M. Clark, London.—30th 
August, 1881. 

3926. SeconpaRy Barrerigs, J. 8. Sellon, London.— 
10th September, 1881. 

3987. Seconpary Barrertes, J. 8. Sellon, London.— 
15th September, 1881. 

4011. Evecrric Lamps, B. Hunt, London.—l7th Sep- 
tember, 1881. 

4202, INcANDESCENT Lamps, J. W. Swan, 
Newcastle-on-Tyne.—29th September, 1881. 

4433. Srreer Raitways, A. M. Clark, London.—llth 
October, 1881. 

4439, INCANDESCENT Evectric Lamps, J. Jameson, 
Newcastle-on-Tyne.—1l2th October, 1881. 

4466. Knirtinc Macurnes, W. Dexter, Nottingham.— 
13th October, 1881. 

4526. Sroves, P. Everitt, Great Ryburgh, and A. 
Barnard, Norwich.—l7th October, 1881. 

4559. Utinisinc Exxecrricity, F. M. Newton, Barton 
Grange, near Taunton.—19th October, 1881. 

4586. Stop Vatves, J. A. and J. Hopkinson, Hudders- 
field.—20th October, 1881. 

4588. Fieece Divipers, C. Pieper, Berlin.—20th Octo- 
ber, 1881. 

4683. Rartway Wacons, R. Hudson, Gildersome.— 
26th October, 1881. 

4714. Sprinc Matrresses, W. R. Lake, London.—27th 
October, 1881. 

4792, Swircnes, W. E. Hubble, London.—2nd Novem- 
ber, 1881. 

4920. Lire-Boats, J. T. Baharie and W. Adamson, jun., 
Sunderland.—9th November, 1881. 

4922. Furnaces, A. M. Clark, London.—9th November, 
1881. 
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ABSTRACTS OF SPECIFICATIONS. 


Prepared by ourseives expressly for THE ENGINEER at the 
office of Her Majesty's Commissioners of Patents. 


2097. SusstiTuTE ror R. Hall, Lindley, York. 
—13th May, 1881. — (Provisional protection not 
allowed.) 2d. 

The materials employed are lintels, the kernel and 
shell of English and foreign nuts, browned linseed, 
browned wheat, browned licorice, browned sugar, raw 
sugar, and treacle. 

2148. Pocker Time-tnpicaTor, BE. Nayler, Dudley.— 
17th May, 1881.—(Provisional protection not allowed.) 
2d. 


This relates to a card or dial of such form and size 
as can be easily folded and carried in the pocket, and 
by the aid of which, when illuminated by the sun's 
rays, the correct time can be ascertain’ 

21977. Economisine THE FueL ConsuMED IN WORKING 
Stream EnGINgEs, A. Boudeville, Rouen, France.— 
19th May, 1881.—( Provisional protection notallowed. 
2d. 


This relates to the employment of a hollow pendu- 
lum in which is placed a heavy weight, and caused to 
oscillate by means of a driving wheel driven by steam. 
232'7. APPARATUS TO FACILITATE SWIMMING, J. Over- 

ton, Coventry.—27th May, 1881. 6d. 

This consists of a pair of apparatus to be attached, 
one to each leg, which apparatus is caused to expand 
by pressure against the water, and contract when that 
pressure is withdrawn. A modification is shown for 

hands. 

2381. Hypravtic TELEGRAPH, Compte C. de Mont- 
blanc and L. Gaulard, Paris.—2ith May, 1881.— 
(Not proceeded with.) 2d. 

This telegraph is based on the combined employ- 
ment of the constant pressure exerted by a column of 
water of determined height, and the velocity of flow 
ina pipe of the same liquid under a given pressure. 
2335. Seats, J. Hamlyn, Exeter.—27th May, 1881.— 

—(Not proceeded with.) 2d. 

This consists fashioning to lie 
flat against a pillar or support piece, whic’ 
hinged at the areal 80 that it and the seat can lie 
flat on the floor or against the counter or a wall, and 
so project very slightly. 

2339. Suips’ WaTeR-cLosets, IW. Fraser, Liverpool.— 
27th May, 1881.—{Not proceeded with.) 2d. 

This consists essentially in emnloying in combina 
tion a trough receptacle, comm 5 to two or more 
seats, or a series of sempt; toa pipe common 
to the series, and an automatic water tumbling 
flusher. 

2358. ARRANGING THE ORCHESTRA OF THEATRES, &c., 
H. J. Murcott, London.—28th Maz, 1881.—{ Not pro- 
ceeded with.) 2d. 

This relates to the yee ay of the orchestra in 
combination with or in relation to the stage, stalls, 
auditorium, &c.,so that the orchestra may be screened 
from the view of the audience. 


23°75. IMPROVEMENTS IN MAGNETO-ELECTRIC Ma- 
cuings, &c., H. E. Newton.—31st May, 1881.—(A 
communication from C. A. Hussey and A. S. Dodd, 
New York.) 6d. 

The improvements consist in the employment of a 
continuous permanent magnet of circular form, inside 
which an annular armature wound longitudinally 
with wire is made to rotate. The armature thus 
traverses not only the poles, but the whole length 
of the magnet. The permanent magnet is made of a 
number of ring-shaped sections placed side by side 
and enclosed in a brass case. In order to centre the 
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sections in the case, plaster of Paris is introduced 
between them and the case. The core of the armature 
is composed of a number of plates ed side by 
side, and having alternate inward and outward pro- 
jections. Between the former are spaces for the circu- 
lation of air lengthwise throughout the armature, and 
between the latter the coils of insulated wire are 
wound. Each coil is independently wound The 
inner end of each coil is fastened to the outer end 


of an adjacent one, and the loops thus formed are 
connected by leading wires, one to each of the plates 
of the commutator. The invention also refers to the 
adaptation of a circular permanent magnet for tele- 
phone purposes, the projections of which, extending 
radially inward, are wound with insulated wire. The 
outer ends of the wire are united, and the inner en 

fastened to binding screws, which may be ted 


2461. APPARATUS FOR PERFORMING FINGER EXERCISES 
FoR Musica Purposss, F. H. F. Engel, Hamburg. 
—4th June, 1881.—(4 communication from F. 
Moller, Hamburg.) 6d. 

The —— is constructed for exercises of the 
joints of the hand and fingers, and has to be used in 
such manner that each finger alone and several simul- 
taneously may be exercised. 

2463. DistnrecRATING OR PULVERISING MACHINES, 
C. EB. Hall, Shefield.—4th June, 1881. 8d. 

This consists, First, in the combination with known 
beaters of a surrounding revolving cage, and the 
means of driving and cleaning connected therewith ; 
Secondly, in the construction of a feeding chain band, 
in links admitting of uttachment of scrapers or 
buckets ; Thirdly, in the combination with a disinte- 
grating machine, of an iron separator composed of 
rotating electro-magnets. 

2469. Lock-strrcH Sewrnc Macuines, C. Pieper, 
Berlin.—ith April, 1881.—{A communication from 
B. Brancker, Cologne.) 6d. 

This relates to double lock-stitch sewing machines, 
and the improvemenis consist, First, in placing the 
lower spool into a round shuttle, to which a continuous 
rotative motion is imparted, while the spool does not 
rotate; and Secondly, in providing for the upper 
thread a new kind of tension device. 

24'72. Appa RATUS FoR INDICATING THE ARRIVAL AND 
DEPARTURE OF EmpLoyes, W. M. Llewellin, Bris- 
tol.—7th June, 1881. 6d. 

This relates to apparatus for checking or indica 
the periodical arrival and So nape ye of workmen an 
women and employés gen y at and from the place 
of their occupation. 

2475. FasTENER FoR Drivinc BELTs anD Banps, F. 

Pendleton, Lancaster.—7th June, 1881.— 


+ 


to a telephone. The invention also relates to the 

method of magnetising the above description of per- 

manent magnet. Our illustration gives a view of the 
magneto-electric machine. 

2388. Evaporatine Apparatus, W. R. Lake, London. 
—3lst May, 1881.—(A communication from C. 
Lachaize and C. Téteruide, Paris.) 6d. 

This consists essentially in collecting, by means of 
a special device or arrangement, the water of conden- 
sation which is deposited in the lower part of the 
discs, and in conducting the same to the level of a 
hollow shaft which passes through the apparatus 
where it is collected in helicoidal channels, the 
weight of the liquid combined with the rotation of 
the shaft ensuring the automatic discharge of the 
water of condensation from the apparatus. 

2412. Propvuction oF ORNAMENTAL SURFACES UPON 
Woon, &c., J. Cowan and 0. Stuart, Liverpool.—lst 
June, 1881. 6d. 

This consists in effecting the raising of patterns in 
relief on wood by the impression of designs or devices 
on dies into the said wood ; the after removing of the 
then projecting surface of the wood, and the applica- 
tion of a relaxing agent or agents. 


2421. American Orncans, W. E. Brans, Highgate, and 
W. Jarrett, Hackney.—lst June, 1881. 4d. 

This relates to improvements in the construction of 
the bellows, and in the introduction of an exp i 
stop. 

2442. Taps orn VaLves FoR REGULATING AND Con- 
TROLLING THE SuppLy oF WarTER, &c., J. L. Corbett 
and W. Lochhead, Glasgow.—3rd June, 1881. " 

This consists in the construction of taps or valves for 
water-supplying purposes, in which the supply of 
water is ted or controlled by means of a piston 
or pistons traversing a cylinder or barrel, 


which the water passes, such pistons being caused to 

close against seats to cut off the supply by means of 

the water pressure acting behind. The drawing isa 
horizontal section of one modification. 

2444. Mippiincs’ Puririers, &., W. H. Dickey, 
Jackson, Mich., U.S.A.—3rd June, 1881.—(Partly a 
communication from G. T. Smith, Jackson, Mich., 
U.S.A.) 8d. 

This relates, First, to a device by means of which 
the quantity of material fed into the purifier is auto- 
matically regulated by the hinged flap B in the 
hopper A. The second improvement consists of a 
device for tightening the silk coverings on the sieves. 


The third improvement consists in so constructing and 

combining a middlings purifier that it shall be adapted 

to properly treat the “meal” or “ breaks” from rolls 

and other gradual reduction machines, containing, as 

it does, the coarsest as well as the finest middlings. 

2452. Macuinery FOR MECHANICALLY OPERATING 
Fans, B. J. C. Tear, Redland, Somerset.—3rd June, 
1881. 6d. 

This relates to improvements in machinery or 
apparatus for mechanically operating fans or punkahs 
by the addition to a clockwork or driving mechanism 
of governing, regulating, and operating parts. 

2459. Axe Putters, F. Ryland, West Bromwich.— 
4th June, 1881. 4d. 

m.. is consists in casting the pulleys and frames toge- 

r. 


e consists in its simplest form of a 

metallic saddle shaped frame composed of three cross 

bars or members, retained in their respective positions 
by end bars or pieces. 

2488. Sevr-actinc FEEDING APPARATUS FOR THRASH- 
Macuings, A. C. Henderson, London.—Sth June, 
1881.—_{A communication from J. A. Demoncy- 
Minelle, Chateau Thierry, France.) 6d. 

The apparatus attacks the sheaf previously loosened, 
divides it by intermittent movements into handfuls, 
which it regulates in its progressive movements, and 
afterwards spreads it out and finally distributes it to 
the thrashing machine. The sheaf, loosen 


an 
thrown on a flap slightly inclined, is divided by a 


series of discs P, armed with long teeth mounted on 
the same shaft, and turni th an intermittent 
motion between iron sheets Q, all bent alike, which 
serve to support and direct the straw as it is drawn 
along. At the commencement an oscillating panel, 
provided with fingers acting on the straw a on its 
arrival, limits the quantity of admission, throwing 
back any excess on the flap. 

2487. Mowrnc on Reaprnc Macuines, J. A. Carles 

Toulouse.—Sth June, 1881. 6d. 


This relates to the apparatus for moving the sickle 
disc Z from the travelling wheels, such apparatus 
being composed of the internal toothed ring D, the 


\ 


spur-wheel E, the horizontal shaft F, bevel-wheels, the 
vertically adjustable shaft L, the — Mand U, 
and the shaft O, which takes its rings in the nave 
of the rake R and carries the sickle disc Z. 


2489. Fisurnc Nets, W. Laughrin, Polperro, Corn- 
wall.—8th June, 1881. 6d. 

This consists in the employment of a net of the 
seine type, so construc and arranged as to be 
capable of being closed up at the bottom or foot after 
a shoal of fish has been encompassed by the same, 


2490. Removine StirF on Coarse Harrs From SEAL 
Skins, W. R. Lake, London.—8th June, 1881.— 
(A communication from D. Mueller, New York.) 


6d. 

This relates to the method of plucking furs, which 
consists in first separating the soft wool from the hairs 
by means of an air blast, and then pulling out the 
hairs entirely from the skin. 

2391. Manoracture or T1N-PLaTE, &., W. Elmore, 
London.—8th June, 1881. 

This relates to the process for the manufacture, 
tinning, and surfacing of tin plates, and for tinning 
metal articles, consisting of the seg emp of the tin 
solutions, the tin anodes, and the electric current, and 
in combination with the cathode holder or dipping 
frame of the plating tank. 


2492. Improvements Evectric Lamps, &c., P. 
Jensen, London.—8th June, 1881.—(A communica- 
tionfrom T. A. Edison, New Jersey, U.S.A.) 8d. 

This invention refers to a method of sealing the 
glass globes of incandescent electric lamps, so as to 
maintain a good vacuum, and is an improvement on 
patent No. 578, dated 10th Feb: , 1880. The required 
glass having been blown into a bulb, this is broken 
away from the blowing rod at the tapered end suffi- 
ciently to leave room for introducing the carbons. 

Upon the semicircular end of the bulb a small opening 

is made and a tube formed thereon, by which to 

exhaust the lamp. A small piece of tubing is then 
taken, and an enlargement blown therein of a diameter 
about equal to the aperture above referred to in the 
taper end of the bulb. The leading-in wires are then 
laid in thistube. One end is brought to welding heat 
and clamped down on the wires, hermetically sealing 

them in the tube. The wires are in three sections, a 

central bit of platinum for sealing into the mass 

of the glass, with copper extremities, one lead- 
ing from lamp, the other into it for supporting the 
carbon. The end of the latter portion is flattened and 
wrapped round the ends of the carbon, and this union 
may then be electro-plated. The carbon is then intro- 
duced into the globe, and the edge of the opening of the 

lobe and the e: ment of the tube sealed ata weld- 
ng heat. The globe is then exhausted through the 
upper tube, and when the 
latter is fused and welded near the y of the globe. 

The specification also describes methods for utilising 

defective carbons by arranging them so that the more 

perfect side is the ~~~ portion ; also for automa- 
tically transfe e current from one circuit to 

another in case of kage, &c. 


2498. Moror ENGINEs ror UTILISING THE FORCE OF 
Heatep Air or Gas, W. R. Lake, London.—8th 
June, 1881.—(A communication from M. Arzberger, 
Vienna, and A. Oblasser, Trieste.) 6d. 

This consists essentially in a closed apparatus, in 
which compressed atmospheric or other is alter- 
nately heated and cooled, and thus cat alternately 
to be under a greater or less degree of tension or pre3- 
sure, and to act with this difference of pressure upon 
the piston of a motor. 

2504. Gas Morors anp Propucers, C. W. Siemens, 
Westminster.—9th June, 1881. 8d. 
is relates to improvements on patents No. 2074 

A.D. 1860, and No, 2143, a.p. 1862, for the production of 

inflammable oa The drawing is a front elevation 
y in section, show a pair of engines. The 

ower part A of each cylinder is cooled by water circu- 
lating through its casing; the upper part B is lined 
with refractory material. The trunk piston C is made 
hollow, and formed witha shield covered by refractory 
material, to protect the packing of the piston and the 
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surface of the lower part of the cylinder from heat. 
The pistons of the two cylinders are connected by con- 
necting rods D to — cranks on the shaft E. This 
shaft, by means of bevel gear F, works a revolving 
cylindrical valve G situated in a casing between the 
two cylinders. The lowest part of this casing is sup- 
plied with combustible gas and air in proportions, 
regulated by cocks and valves. 


2505. APPARATUS FOR PROPELLING AND STEERING 
Vesses, H. A. Bonneville, London.—9th June, 1881. 
—(A communication from L. Planers, Paris.)—(Not 
proceeded with.) 2d. 

This relates to substituting for screw propellers or 
other or steering apparatus, a | 
compound apparatus fitted as the screw to the stern o! 
the vessel, but at each side of the said stern, instead of 
in the middle, as is the case with the screw, each appa- 
ratus consisting of a wooden block covered with sheets 
of a suitable metal to give the block the density of the 
water, and having a semi-cubic shape, one face of 
which, provided laterally with blades running in 
slides fixed in the face of the stern, is attached to an 
iron rod or bar, to which from the engine of the vessel 
an up-and-down motion, and vice verst, parted, 
the said motion being therefore transmitted to the 
semi-cubic block a ed to the said iron rod or bar. 
2509. Roses or WaTERING Cans, &c., J. Ludlow, Bir- 

mingham.—9th June, 1881. 6d. 

Combined with certain shaped roses are loose lids, 
covers, or fronts which divide the rose generally at or 
near its largest part or largest diameter. 

2510. Macuinery ror Bortties R. Bardsley, 
Manchester.—9th June, 1881. 6d. 


This consists in the mode of ¢ bottles with 
syrup, each bottle being with the desired 
quantity by one stroke of a pump with adjustable 
stroke, previously to the bottle placed in the 
filling machine. 

2511. Horse-rakes, J. Huxctable, Brayford, Devon.— 
—9th June, 1881. 8d. 


The chief object is to obtain any desired “ pitch” of 
tooth, i.¢., the teeth can be set any distance apart for 
collecting different kinds of crops, or for any other 
desired purpose, and also for imparting to each of the 
said teeth a vertical and lateral tension. 

2515. Taps anp Vatves, A. Pullan and J. J. Meihé, 
London.—9th June, 1881. 1s. 2d. 

This relates partly to the construction of a liner or 
seating, with or without grooves, on which the valves 
or loose pieces work by expansion, contraction, or 
pressure. 

2516. Jacguarp Macuine ror Propucinc ORNAMEN- 
TATION IN Hosrery, &c., J. Brentnall, Manajield. 
—9th June, 1881. 


Stahl, 


without welds by cutting and punching cruciform bars 
of iron or steel so as to form links engaged with one 
another, and forging to shape the links so produced. 
2528. Manuracture or Gas, J. Dixon, Richmond, 
consists ly in generating illum 
from metals, earths, earthy bases, acids, pve od bf 
hydrocarbon substances or liquids, or other chemicals, 
by subjecting such materials or some of them to a 
> cons ow heat in closed retorts, and intermittently 
injecting mixtures conveyed in selutions of kerosine 
or other equivalent as a vehicle. 
2530. Borne, or Cuttine Rock, &c., 
G. F. Wynne, Minera, Denbigh.—l0th June, 1881, 
6d. 


This consists in the construction and employment 
of a double-acting rock drill without any separate dis- 
tributing valve other than the piston itself, in which 
a cylinder is moved over a fixed piston by the pressure 


of the motive fluid, and forms the hammer for striking 

the blow, the force of which depends on the pressure 

of the motive fluid and the weight of the cylinder, b 

which means holes ay be bored without the Grit 

being brought to a stand. 

2532. Improvements Evectric Cases, G. B. 
Gourand,—10th June, 1881.—(A communication 
i? P. B. Delany and B. H. Johnson, New York.) 


To avoid as much as ible the effects of induction 
the inventors form their cable of a number of insulated 
wires wrapped in a leaden covering. The method of 
construction is to take a lead pipe, flatten it out, 
leaving room between its sides for insertion of the 
insulated wires. These are then inserted so as to fill 
the pipe, and the latter is then od between rolls 
which force the metal between the wires and fill all 
interstices, holding the wire in place and forming a flat 
cable. wires are so arranged that at stated 
intervals their relative positi will be changed 
Thus in a cable of six wires the order in the first section 
will be 1, 2, 3, &c., in the second 3,1, 5, &c., in the 
third 5, 3, 6, &c. 

25338. Manvuracture or Leatuer, J. Hall, Leeds.— 
10th June, 1881. 8d. 

The roller is raised on the table, lowered so as to 
se te them a sufficient distance to enable the 
roller to clear the edge of the butt at each end of the 
stroke. 

2534. Manvractvre or Section KNIVEs AND Razors 
For Microscopic Purposes, &c., 7. Hei ffor, Shefield. 
—10th June, 1881. 6d. 

This consists in forming a perfect and true edge on 
razor and other cutlery blades used for scientific and 
microscopical purposes by a hollow central grindstone, 
glazier, or lap fitted and revolving horizontally on a 
vertical shaft, the said stone, glazier, or lap being 
affixed to a disc by pitch as a cement. 

2536. Dryine Ceramic Propucts Bricks, L. W. 
Beck, Duffel, Belgium.—10th June, 1881.—(Not pro- 
ceeded with.) 

This consists in enclosing the article in some 
material of a porous or ca nature before being 
placed in the kiln. 

2539. Tor on VENTILATOR, M. 
Delmard, Plumstead Common. —10th June, 1881. 
6d. 


This relates to the chimney top or cowl consisting 
of a vertical pipe whose upper end is enclosed within 
a perforated box or casing, and is vided with a 
flange and plate either with or without a cover or 
diaghregm, which flange and plate are so arranged 
that the direct upward or downward a < air 
from or into the said pipe is prevented, while space 
is left between the said flange and plate for the escape 


To an ordinary hosiery machine is fixed by 
means a frame carrying points working freely when 
the machine is in action. The said points work 
between comb bars. The pin is connected or forms 
part with the bolt, to the front of which is the point. 
Around each pin is coiled a s g. To the back of 
the pin is fitted the perfora' cylinder, over which 
the perforated cards for producing the pattern are 
worked by ordinary means, either by hand or steam. 
2517. Appliance FoR WINDING AND HOLDING Tape, 

J. Imray, London.—9%th June, 1881.—(A communica- 
tion from La Société les Fils de Cartier Bresson, 
Paris.) 4d. 

This consists in the use for winding and holding 
tape of a slip of card or other suitable material, cut so 
as to present at each end widened parts and horns, 
between which the tape is wound lengthwise, in com- 
bination with a sliding ring or sheath, which may 
bear marks of quantity or quality. 

2518. Cenrrirucat Pumps, W. F. A. Béyerinch and 
M. G. C. Stuart, Amsterdam.—9th June, 1881.— 
—(Not proceeded with. . 

In one modification the revolver or wheel is made 
with inlet eyes or openings at both sides, and with 
curved shells extending from the eyes to a compara- 
tively narrow circumferential discharge opening. 
2519. Packaces ror CaRRYING OR Patnt, 

&c., R. R. Gray, Liverpool.—%th June, 1881. 


This consists P gene A in forming the lid of a plate 

turned over ‘and curved round a wire bead or other 

as rim of the can, so as to hold tight without 

soldering. 

2521. Manuracture or Boots anp Suoes, J. Keats, 
Bagnal, Sto fford.—9th June, 1881. 10d. 

This relates to hani or operating the cutting 
and burnishing tools used in finishing boot ard shoe 
soles and heels, and in apparatus for presenting boots 
and shoes to such tools, which apparatus is applicable 
in other stages of the manufacture of boots and shoes. 
It also consists in novel means for securing the heels 
of boots and shoes in place by nails, the same me 
driven from within the boot in curved or inclin 
lines, to meet the peculiar contour of the heel. 


2522. Manuracrure or Cnarns, J. Imray, London. 
—9th June, — communication from B. Oury, 


Cherbourg. 
This consists in the manufacture of lengths of chain 


of the products of tion or foul air. 


2540. Crusnuine Macuinery, C. EB. Hall, Shefield.— 
10th June, 1881. 8d. 

This relates to such machines as effect the crushing, 
stamping, &c., of stone or other material by means o! 
well-known toggle plates or motions, and is designed 
to prevent breakage or accident through undue strain 
by the introduction of elastic or ety connecting 
rods or clutch between the driving gear and the crush- 
ing or reducing jaws. 

2541. New Spape Rirte, J. F. Fuller, Dublin.—11th 
June, 1881. 4d. 

This relates to forming the stock of a rifle so as to 
be capable of containing a spade or trowel, or the stock 
itself may be suitably made so as to form a spade. 


2542. Improvements ELECTRICAL INSULATED 
WIRES AND CONDUCTORS, AND IN THE MEANS OF 
INSULATION OF THE SAME, S. J. Mackie, London.— 
11th June, 1881. > 

This invention consists in covering the wires with a 
flat covering of jute, hemp, or other yarn, and satura- 
ting the same with insulating material, so that both 
jute and insulating muterial become combined, 
and form a practically homog bst: The 
outer covering may be waterproofed by gelatine, com- 
bined with hichromate of h or other means. The 
insulating material may be gutta-percha, Stockholm 
tar, and resin in equal weights, mixed with powdered 
glass to secure solidification. 


2544. Appiyinc Zinc FoR PREVENTING CORROSION IN 
Stream Borters, J. B. Hannay, Glasgow.—llth 
June, 1881. 6d. 

This relates to the mode of applying zinc for pre- 
venting corrosion in steam boilers in the forms of 
blocks or masses of a spherical, or spheroidal, or poly- 
hedral, or cubical form, or other form having small 
difference of thickness in different directions. 


2550. Tyre Writinc Macuines, A. D. Furse, Rome.— 
11th June, 1881.—(A communication from La Société 
Clairgraphique Maggi et Cie. Rome.) 10d. 

This machine is made in the form of a 0, and 
has been designed with the object of enabling anyone 
knowing how to manipulate the keyboard to simulta- 
neously present several letters continuously in 4 
manner as to reproduce them, ck eat united so as to 
form words as in ordinary printing, and with the 
speed at which a speech can be made. 
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2551. Straps on Banps For Sappie Girtus, &c., 
H. Studdy, Waddston Court, Devon.—llth June, 
6d. 


881. 

Tis consists in the combination with a band and 
strap attached thereto, and ing over rollers, of 
another band provided with buckles, through which 
the said straps pass, and by which they are secured. 
2552. Manuracrure or Woop Purp, F. Wirth, 

Frankfort.—llth June, 1881.—(A communication 


from the Society for the Manufacture of Wood Pulp, 
Grellingen, Switzerland.) 6d. aE 
This relates to impr t for 


reducing wood to pulp by means of grindstones, the 
weed bein, machen 9 in an oblique direction against a 


vertical grindstone. 


2558. Manuracrure or Hats, &c., W. R. Lake, 
London.—11th June, 1881.—(A communication Jrom 
C. P. Marin, Barcelona, Spain.) 6d, 

This relates to means for hardening or felting the 
hat body. The result is obtained by means of two 
endless aprons made of flannel, which, while st 
over rollers or cylinders carrying them, have impart 
to them a to-and-fro or reciprocating motion, this 
double motion effecting the penetration or consolidation 
of the fibres to form the felt. 


2554. IMPROVEMENTS IN APPARATUS FOR RECEIVING 
AND TRANSMITTING AUDIBLE SIGNALS BY MEANS OF 
Execrnicity, A. F. St. George.—13th June, 1881.— 
--(Not proceeded with.) 2d. 

This invention ists in reproduction of audible 
signals by means of a vibrating disc, in connection 
wah en electro-magnet surrounded by insulated wires. 
When undulating currents are sent through these 
wires corresponding vibratious of the disc produce 
audible signals. 

2555. Warer Taps or Vatves, 4. Harvey, Glasgow.— 
13th June, 1881. 6d. 

This consists in the construction and arrangement 
of water taps and valves in which the supply or passage 
of water is controlled by means of a vulcanised rubber, 
or other similar elastic ball, fitting on a valve seat 
formed by the inlet or outlet, and opened or closed by 
the action of a moving spindle. 


2556. Compinc Macuines, J. Carroll, Bradford.—13th 
June, 1881. 4d. 
This consists in the employment of a circular 
rotating knife which assists the wool forward. 


2559. Dritiina, Borine, on Cortina Rock, 
F. Wynne, Minera, Denbigh.—13th June, 1881.— 
(Not proceeded with.) 2d. 

This relates to improvements in the construction of 
double-acting rock boring machines or drills, whereby 


25°71. Looms, J. Pickering, Batley, York.—14th June, 
1881.—(A communication from G. Pickering, Berlin.) 


6d, 
This consists in dispensing with the ordinary pick- 
ing stitch and strap, and employing instead thereof a 
cking arm mounted on a rocking-shaft fixed to the 
lower part of the framework of the loom. 


2572. Improvements tw Evecrric Lamps, &c., H. 
Newton, London.—14th June, 1881.—(A communica- 
tion from C. A. Hussey and A. 8. Dodd.) 6d. 

furnished with several carbons, the body of whic 
cau be rotated in such a manner that should one car- 
bon fail, the rotation of the globe will cause the 
current to pass through another carbon, and 80 on 


till all the carbons are exhausted. The lamp is also 
— with a rotary spool furnished with coils of 
ne wire, and so connected with the lamp circuit that 
on rotation one or more, or all, the coils can be thrown 
into the lamp circuit, thereby varying or extinguish- 
ing the light at pleasure. In the figure the carbons 
are shown by dotted lines ; the regulator of the light is 
shown in sectien, as are some of the other parts. 


2574. Kneapina, Divipinc, anpD Dovcu 
FoR BrReaD Makino, B. J. B. Mills, London.—1l4th 
June, 1881.—(A communication from #. R. von 
Skoda, Pilsen, Bohemia.) 6d 
is ists of a hine for the facture i 


the compressed air or steam is alternately 

into opposite ends of the cylinder through ports in 

the piston of the machine instead of in the ordinary 

manner, 

2562. Extincuisnine Fires, J. Braddock, Ashton, 
Lancaster.—13th June, 1881.—(Not proceeded with.) 


2d. 

This consists in the employment and use of a 
revolving spray diffuser, which may be fixed or sus- 
pended in any convenient part of a room or building. 
2564. Locomotive Excines ror Tramways, 

ways, &c., J. R. Wigham, Dublin.—13th June, 1831. 
10d. 


The drawing shows a plan of one arrangement for im- 
parting motion to the road wheels from a motor engine. 


Ais a gas motor engine, the shaft B of which has a 
broad drum C that imparts motion, either by an open 
strap D or a crossed strap D!, to the pulley E on the 
shaft F, the “‘ Blackburn” pulley G on which imparts 
motion to another ‘‘ Blackburn” pulley on a counter- 
shaft, whose pinion gears with the wheel on the road 
axle. 

2567. Recciatinc THe Speep OF MARINE ENGINES, 
B. P. Alexander, London, —13th June, 1881.—(A com- 
munication from C, J, A. Ziegler, Paris.) 6d. 

The speed regulating apparatus is characterised, 
First, by the direct action of the re tor on the 
apparatus for the admission of steam by means of a 
emall steam cylinder or a balance valve, according to 


the dimensions of the engine to be regulated; 
Secondly, by the employment for the working of the 
said apparatus of two columns of water maintained in 
suspension by the pressure of air, the first varying 
with the level of the water at the stern of the ship, 
and the second being of a fixed height, acting in the 
reverse direction, and having for its chief object the 
—— annulling of the influence of rolling and 
pitching on the working of the apparatus. 


2568. Recuratinc Patrerns or Work 1N Bratpixa 
Macuines, &c.,F. B. A. Biische, Schwelm, Westphalia, 
June, 1881. 6d. 

This consists partly in imparting a differential 
motion by means of a cam on a rotary shaft to a slide, 
which carries the lifter bars of a jacquard or pattern 
regulating apparatus, to be used in connection with a 
braiding or other like machine, whereby the said slide 
shall be caused to descend suddenly, to be lifted again 
page mee | after, and to make a pause or dwell in 
its elevated position during the relatively longer 
period required for the completion of the revolution of 
the actuating cam. 


2570. Distrisvtinc AND MEASURING WATER FOR Gas 
Scrussers, &c., J. Dempster, Elland, York —14th 
June, 1881.—(Not proceeded with.) 2d. 

This ‘consists in the use of « self-acting 
vessel capable of holding a certain quantity of water, 
which vessel when full discharges its contents into a 
receiver communicating with the distributing pipes, 
and then returns to a horizontal position, 


na 
mechanical way of bread loaves of variable, but for 
each adjustment of uniform size, whose essential 
features are a pressing or kneading plate provided 
with adjustable slots, and pressing the dough against 
a wall with apertures of adjustable area, and two 
scissor-like movable knife blades, by which latter the 
aforesaid apertures of the wall are alternately opened 
and closed, and the dough, which by the pressing plate 
is pressed through the said apertures of the wall, is 
cut in pieces of any desired size or weight. 
25'76. Expanpinc AND CONTRACTING FIRE-GRATES, W. 
J. Hopkins, Worcester.—lith June, 1881.—{ Not pro- 
ceeded with.) 2d. 


This ists of an arrang t that admits of the 
grate being readily enlarged or contracted by means 
of the side bars or that which unites them being made 


and so arranged as to slide backwards and forwards 
inwo the jamb of the fireplace or hollow tubing in such 
a manner that the grate can readily be expanded or 
contracted so as to be suited for a large or small fire. 


2579. Moutps ror ForRMING ARTICLEs oF PLastic 
Mareriats, A. M. Clark, London.—l4th June, 1881. 
—(A communication from H. D. Attwood and W. 
Driscoll, Taunton, Mass., U.S.A.) 6d. 

This consists in combining the lining with a skele- 
ton frame mould and backing, which sustains the 
lining against the pressure during the operation of 
muvulding. The backing may be either rigid and non- 
—_— or flexible and porous, the latter being pre- 
erred. 


2580. Propvucine Atumina, &c., J. Webster, Solihull, 
Yarwick.—l4th June, 1881. 4d. 

This consists in extracting the chief portion of the 
sulphur and ferric sulphate, and recovering the hydro- 
chloric acid from the compound of a mixture of car- 
bonaceous matter with alum while in a heated state 
by means of a jet or jets of steam and atmospheric 
air combined. 

2583. Sreetyarps, H. J. Haddan, Westminster.—14th 
June, 1881.—(A communication from F. Subra, 
Algiers.)—(Not proceeded with.) 2d. 

This consists of a rectangular, bevelled, or sloped 
arm, on which a sliding weight is applied, the sloped 
part having marked thereon the division from 0 to 
50 kilos., the flat part the division from 49 to 150 
kilos. or other weights. At the extremity of the arm 
immediately after the division 0 is the head of the 
steelyard, which is furnished with two knife edge 
rests. The first rests on the steeled part of a fixed 
chape, in the collar of which a bolt turns freely, hold- 
ing a ring for suspending the steelyard. 

2584. Coverincs ror ROLLERS USED IN SPINNING 
Macuinery, H. J. Haddan, Westminster.—l4th 
June, 1881.—(A communication from J. B. Prevost, 
Brionne, France.)—( Not proceeded with.) 2d. 

This consists in using a covering of cotton, wool, 
silk, hemp, or other tissue stuck to or rolled over the 
cloth cover in single, double, or triple layers, according 
to the pressure the roller has to undergo, the cover 
being then impregnated with a gum varnish. 


2588. Locks, &c., J. J. Glerum, Christianssund, Nor- 
way.—l4th June, 1881.—(Not proceeded with.) ' 2d. 
As applied to ——_ the foundation plate of the 
lock is fitted or formed with the usual outer enclosing 
rim, and has an inner circular projecting rim ; within 
the latter there isa disc having a projecting rim at 
the circumference fitting in the rim on the backing, 
and another inner projecting rim concentric there- 
with; the disc is movable round its centre, but 
limited by one, two, or more pegs which work in 
slots at different distances above the backing, and 
have their heads pressed against the outer rim of the 
movable disc by means of springs. The movable disc 
has a fixed bolt which can engage with thg usual semi- 
circular padlock closing link. 

2589. Desu.PHURATION oF Liquips AND Gases, F. 
Lux, Ludwigschafen-on-the-Khine, Germany.—l4th 
June, 1881. 

This consists in the use of native or artificial 
protoxide of iron, sesquioxide of iron, or oxidulated 
iron, or of protoxide of manganese, or sesquioxide of 
manganese, or their hydrates, all or any of them 
combined with alkalies or their carbonates. 


2591. Vetocrrepes, &c., W. Harrison, Manchester.— 
14th June, 1831.—(Not proceeded with.) 2d. 

This relates to means of preventing the cross bind- 
ing of ball bearings, cone bearings, or parallel bearings; 
also to preventing the extra friction of the bearing we 
the constant cross binding caused by the twisting of 
the forks of velocipedes ; also to enable the rider to 
raise or lower the handle bar; also to enable the rider 
to steer more easily ; also to ring or whistle an alarm 
when making a journey; also to secure the rubbers 
more firmly upon velocipede wheels, also to make the 
spring more easy for the rider. 

2594. Burners AND CHIMNEYs FOR Lamps, G. 
6. Lauckner, London.—l5th June, 1881.—(A com- 
munication from N. 8. Wax, Bremen, Germany.)— 
(Not proceeded with.) 2d. 

This consists partly in cutting away a portion of the 
chimney-holder, or so forming the said chimney- 
holder at a part close to the fighting point so as to 
leave a hole, which is fitted with a slide or cover plate, 
and so arranged that by means of the said slide or 
cover plate the hole can be opened and closed at will. 


2596. Lames ror Miverat O11s, &., R. H. Brandon, 
Paris.—15th June, 1881.—(4 communication from 
L. Sepulchre, Liége, Belgium.)—{Not proceeded with ) 


2d, 
This relates to the employment of two excentric 
tubes for the wick to pass between them, and to the 
hanism for actuating the wick. 
Fire-Licuters, §. Rigby, Blackpool.—lith 
June, 1881.—(Not proceeded with.) 2d. 
This consists in taking any kind of b 


43h) 


a substitute for the usual slide valves of two flat 
circular discs, the one disc being bored through for 
the port holes and exhaust hole, the other disc bored 
through with a quadrant-shaped slot on one half, and 
sunk on the underside with a bell crank-shaped sink- 
ing through part of the thickness only. 


2626. Srrixinc Mecnanism or Crocks, &., A. W. L. 
ie, London.—l6th June, 1881.—{A communica- 
A. J. Davies.) 


matter in pieces of any convenient size and saturating 
them in any fatty, resinous, or other sufficiently com- 
bustible fusible matter. They are then put into a 
vessel containing gluten in solution or other substance 
containing oxygen, and are afterwards put into an 
oscillating vessel or receptacle containing sawdust, 
shavings of wood, cork, or other dry and inflammable 
material which gives them an outer coating in order 
to make them more convenient to handle and still 
easy of ignition. 

2599. Binpinc anp Covers For Books, 
&c., OF METAL witH FLEXIBLE OR TEXTILE 
Joints, H. Rees, Lambeth.—l5th June, 1881.—(Not 
proceeded with.) 2d. 

This relates to the employment of pieces of textile 
fabric which are fixed into — formed by turning 
of the edges of the metal sides and backs. 


2600. WasHinc orn CLEANING Portatogs, &., J. 
Boardman, Rainsford, Lancaster.—lith June, 1881. 


6d. 

This consists of an apparatus in which the produce 
to perated upon is introduced at one end of a 
barrel or cylinder revolving in a trough of water and 
carried or passed to the other by means of an archi- 
median screw. 

2601. Lecoines anp Gaiters, J. Frankenburg, Sal- 
ford.—l5th June, 1881. 4d. 

This relates to a reversible legging and to the stud 
for fastening the same. 

2608. Wasuinc Woot, &., J. Clough, Keighley.— 
15th June, 1881. 6d. 

This consists in the use of a series of reciprocating 
bars having spikes secured thereto for —s or pro- 
pelling the fibre to be washed in a longitudi direc- 
tion through the washing troughs. 

2605. Sun-ticuts, W. 7. Sugg, Westminster.—lith 
June, 1881, 6d. 

To the rim of the reflector A is secured a light metal 
frame G. It is preferred that two at least of the ribs 
of this frame shall be tubes in connection with a gas 


supply pipe. The frame G carries a hollow block, 
which is provided with a suitable cock, and into 
which a suitable burner is fitted. Between the block 
H and the stem of the burner is placed a regulator J. 
fae gas supply pipe is placed outside the ventilating 
tube. 


2607. Improvements 1n ELEcTRIC BELLs, &., W. P. 
Granville.—l5th June, 1881.—(Not proceeded with.) 


2d. 

In place of the ordinary armature attached to a 
hammer, by the attraction of which the bell is rung, 
the inventor so constructs the electro-magnet that one 
of its poles is made capable of movement to and from 
the other pole; the movable pole operating the 
hammer. 

2608. Macuine ror Capsutinc Rorries, &c., F. 
Wirth, Frankfort.—\it June, 1881.—(A communi- 
cation from F. Fehr, wsbaden, Germany.)—(Not 
proceeded with.) 2d. 

This relates to the employment of suitable cast 
ee jaws, which are worked by means of levers and 

nks. 

2609. Lace-up Boors, &c., G. A M. d’Haisne, Paris. 
—15th June, 1881.—( Not proceeded with.) 2d. 

The laces are held by means of clips. 

2610. Securine THe Tops anp Botroms or CyYttn- 
DRICAL Meta Boxes or Cans, W. Downie, 
-~ and W. F. Lotz, London.—15th June, 1881. 


This relates to machinery for securing the ends to 
the body of boxes or cans in such a manner that the 
joints will be air-tight without the use of solder. 
2614. Ventivatinc Mines, Pits, &€., J. Onions, 

Rotherhithe.—16th June, 1881.—( Not proceeded with.) 
2d 


This relates to a system of pipes connected to a tank 
and an air pump. 

2615. Wrencues anp Dritts, H. L. Lunt, Crewe.— 
16th June, 1881.—(Partly a communication from T. 
McLean, New York.)—{Not proceeded with.) 2d. 

This relates to an instrument for the purpose of 
saving time and labour in thescrewing up of nutsand 
bolts and also in drilling. 

2616. Manvracture or Pisces, 
~ G. Hodson, Loughborough.—l6th June, 1881. 


This consists in improvements in the manufacture 
of chimney-pieces, &c., in imitation of marble, 
granite, and other ornamental surfaces produced by 
the processes of enamelling and polishing upon 
articles produced in cement, and in the composition 
of materials employed therefor. 

2617. Biockinc Tue Upper Leatuers or Boors, F. 
Morris, London. —16th June, 1881.—(A communi- 
cation from L. Bouthoux.)—(Not proceeded with.) 


2 

This consists essentially of a plate, on one edge of 
which the leather to be blocked is stretched and 
pressed, some jaws, by which the edges of the 
leather is held, slides and screws, by which the jaws 
are moved backwards and rename: and a mould 
which a with the shape of the edge of 
the plate, and which mould is caused by appropriate 
mechanism to press the leather on to the edge of the 

— together with a suitable stand or other attach- 

ment. 

2618. Improvements 1x GovERNING DyNAMO-ELECTRIC 
Macuines, &., J. Jameson.—l6th June, 1881.— 
(Not proceeded with.) 2d. 

This invention consists in the use of a solenoid, with 

a bar of soft iron and a spring acting against the 

induced magnetism. This arrang tis so ted 

with the machinery as to control the speed of the 
dynamo machine, and consequently the current. 

2621. Mecwanicat Mesicat Instruments, J. Pulford, 
June, 1881.—(Not proceeded with.) 


This relates to means whereby the tune bands of 
music sheets may be readily and quickly placed in 
position and removed or replaced. 

2625. Vatves ror Steam ENoines, J. H. Slatter, Sal- 
ford Priors.—16th June, 1881.—(Not 
with.) 2d. 

This consists in forming valves of steam engines as 


proceeded 


mainly in so combining a musica 
device for producing a tune with a clock that, in addi- 
tion to its function as a time-indicator, the clock will 
impart motion to the said musical device, and that in 
what is known as an alarm clock, motion will at any 
pre-determined time be imparted to the musical 
device to play a tuneas an alarm instead of ringing a 
bell as in o alarm clocks, 
262'7. Recepractes ror Lucirer Matcues, M. 
m.—16th June, 1881.—(Not proceeded 
with. 


This relates to constructing a holder or receptacle 
for matches so as to prevent the flying-off of lighted 
es of the igniting material when a match is 

ing struck upon the roughened or serrated surface 
of the holder. 

2628. Dressinc anp CurTTInG Stone, &., W. W. 
Beaumont, Camberwell, and J. Wielman, Poole. 
- -16th June, 1881. 6d. 

A cutting or dressing tool of suitable form, as shewn 
in Fig. 1is employed, which tool is so held and arranged 
that a rapid vibratory motion may be imparted to it, 
which motion will produce the required effect of 


S94 


cutting or dressing the stone. To impart this motion 
a small tup or hammer B is used which imparts or 
gives to the tool a series of blows repeated with great 
rapidity. The tup may consist ofa solid piston work- 
ing in a small cylinder, through one lid or end of 
which projects the tool or a holder for same. A 
cushioning appliance,such as india-r ubber washers, rest- 
ing on the lid or end is used, and between the lid or end 
of the cylinder and collars on the dressing tool or tool- 
holder, to supply the necessary elasticity to provide a 


FIc.t. 


vibratory motion of small range to the cutting tool, 
or so that the inertia to be overcome by the tup in 
this form is that of the tool only, and not that of the 
cylinder also, as it would be if the tool were rigidly 
fixed to the cylinder. The pisten or tup may be 
caused to reciprocate by compressed air, or by steam, 
or electricity. K is a pipe to which is attached a 
flexible hose pipe for connection with an air pumper, 
as shown in Figs. 2 and 3. 


2629. Compositions For Forminc Biocgs For UsE 
Bur.pines, &€., G. A. Wright, Portsmouth.—l6th 
June, 1881. 6d. 

The composition consists of washed sand 2 parts 
breeze 3 parts, Portland cement 1 part, lime } part, 
loam part. 


2631. Distance InpicaTor For Bicyctss, &c., and 
T. A. Underwood, Birmingham.—l6th June, 1881. 
—(Not proceeded with.) 2d. 

This relates to the employment of a dial divided 
in ten or any other suitable number of equal 
representing miles and subdivided into furlongs. 
The dial is provided with a pointer, The dial is also 
marked with a tens or other accumulating dial of a 
much smaller diameter, also with a pointer. Suitable 

hanism for actuating the pointers is described. 

2633. Wixpow Binns, 7. Hodgkinson, Manchester.— 
16th June, 1881. 2d. 

relates to the method of printing and orna- 
menting window blinds, or window blind material. 


2634. Reapine Tasces, J. G. Wilson, Manchester.— 
16th June, 1881.—(A communication from G. A. 
Rixdorf, Prussia.)—(Not proceeded with.) 

This relates to the construction of reading tables 
provided with desks, which can be easily turned in 
any direction and fixed in any desired or convenient 
position by the user. 

2636. Gas Cookinc anp Heatina Stoves, G. J. Cox, 
Maidstone.—1l6th June, 1881. 6d. 

This relates to the construction of gas cooking and 
heating stoves, boilers, and other apparatus with 
closed bottoms, whereby air is prevented from enter- 
ing direct into the stove or apparatus, and wherein 
are provided channels, divisions, or heating spaces, 
through which all air necessary for the perfect 
working of the stoves or apparatus must travel into 
same, either in vertical directions at sides or in 
horizontal directions under bottoms, in which appa- 
ratus the burner or burners are also closed within and 
enveloped in heated air. 

2637. CIGARETTES AND CIGARETTE H. Black, 
London.—l6th June, 1881. 2d. 

This consists in the application and employment 
for coating the ends or mouthpieces of cigarette 
papers of a solution of pyroxylin or gun-cotton, ordi 
narily known as collodion. 
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aces. Lamps, F. Siemens, Dresden.—l7th June, 1881. 
the combination of a ht row 
gas tubes with a regenerator or passage for heati: 

the air supply to the flame on one side of a straight 
or curved division wall, and a regenerator or 
for taking up heat from the products of comieetion 
on the other side of the said wall, the upper part of 
which wall, extending toa certain height above the 
gas tubes, being formed of porcelain or other refrac- 
tory material, and having an aperture for the down- 
ward passage of the products of combustion. 

2640. Knives ror PEELING AND PaRING VEGETABLES 
anp Fruits, H. Brandes, Hamburg.—lith June, 
1881.—({Not proceeded with.) 2d. 

This consists in passing through the main blade of 
a knife a subsidiary blade disposed at a right angle to 
the main blade, or having its cutting surface ‘enn 
at an angle to the cutting surface of the main ie. 
2641. Sarery Vatves, H. J. Haddan, Westminster.— 

17th June, 1881.—(A communication from C. Codron, 
Lille, France.)—{Not proceeded with.) 2d. 

This ‘consists of a steam chamber fitted with two 
equilibrium valves on one spindle, with seatings 

tween the two valves : two or more escape tubes are 
provided. 

2644. Sevr-acrinc Swircnes ror STREET TRaAMWAYS, 
R. Hitchen, Manchester.—lith June, 1881.—(Not 
proceeded with.) 2d. 

This relates to arranging the switches or points of 
street tramways so as to dispense with the necessity 
for switch men. 

2645. Gas Encines, C. W. Purkey, Smethwick.—17th 
188l. 6d. 

This eonsists in the combination with the hollow 
reciprocating igniting plunger of a gas engine of the 

ting screw valve S and parts connected with it, 
for regulating the passage of the compressed explosive 


gaseous mixture from the cylinder to the said hollow 
plunger in conjunction with the series of layers of 
wire gauze W near the acting end of the said screw 
valve. 


2648. Movinc Opsect TaRGETs FOR RIFLE 
Practice, &c., W. B. Blaikie, Edinburgh.—lith 
June, 1881. 6d. 

This relates to the arrangement and construction of 
targets for rifle and other similar practice, made to 
traverse in imitation of moving objects. 


2649. or Gypsum aND MaGnesiA, C. 
Scheibler, Berlin.—li7th June, 1881.—{Not proceeded 
with.) 2d. 

This relates to the treatment of caustic dulomite, or 
burnt dolomitic lime, or burnt calcareous magnesite, 
with sulphate of magnesia. 


2651. Mancracture or STEEL, C. W. Siemens, West- 
munster.—lith June, 1881.—(Not proceeded with.) 
2d. 


An open earth regenerative gas furnace is employed, 
but in order to prevent or lessen the destructive 
action of scoria upon the sides of the bed of the 
melting chamber, pipes are added thereto for circu- 
lating water around the bed. 


2652. Prorutsiox or Rowrxe Boats, W. J. Sage, 
Walworth.—lith June, 1881.—{Not proceeded with.) 
2d. 

This consists in fitting to each side of a rowing boat 

a frame for carrying a propeller which can be operated 

for moving the boat through the water in the direc- 

tion facing the person who works it. 


2655. Ratsinc anp Supportinc Patients, F. R. A. 
Glover, Isle of Wight.—lith June, 1881.—(Not pro- 
ceeded with.) 2d. 

This relates to appliances to be attached to the bed- 
steads of invalids for enabling the attendant to lift a 
helpless patient. 

2659. Borr.e Stopper, F. W, Woodman, Brighton.— 
17th June, 1881.—{Not proceeded with.) 2d. 

This relates to a bottle stopper so constructed that 
by a mere pressure of the hand it may be instantly 
caused to expand and fit tightly in the bottle neck, 
and may be as quickly released and withdrawn there- 
from. 


2676. Ram Jorts ror Raitways, W. Story, Lins- 
dale, Bucks.—18th June, 1881.—( Not proceeded with.) 
2d. 


One end of a rail is constructed so as to leave a 
couple of projections thereon, and in the other end of 
the rail recesses are formed to receive the projections 
on the a a of an adjoining rail, so that the 
ends of the rails are interlocked. 

2678. Cycies anp Ve Locipepes, A. Lafarg 
ts June, 1881.—(Not proceeded with) 

This consists partly in an arrangement 
of mechanism by which the trail wheel of a bicycle 
can be divided into two wheels, revolving separate, 
and so making a tricycle. 

2679. ror Bacs, Dressinc Cases, 
Reticutes, &c., EB. Marks, Golden-square.—18th 
June, 1881.—{Not proceeded with.) 2d. 

This relates to the employment of a catch and catch 
plate. 

2684. Breakinc Ores, &., H. J. Ramu, 
Brussels.—18th June, 1881. 6d. 

This consists partly in the combination of a case or 
chest provided internally with a rotating shaft, from 
which project elastic or rigid arms g hammers 
or beaters with independent 
apparatus, the said case or chest being constru 
and arranged so that the breakage of the material is 
effected exclusively within, and that the broken pieces 
of the material are immediately after the action of 
the hammers evacuated or discharged into the inde- 
pendent classifying or sorting apparatus. 


2699. Macuines For Pressing oF Wax 
BETWEEN Two PuncHes, W. Lorenz, Carlsruhe, 
Baden.— 20th June, 1881. 6d. 

This relates to the manufacture of wads or discs of 
wax in a continuous and expeditious manner by first 
preparing the wax in the shape of a continuous rod 
or thread, which is then fed forward under the action 
of a cutter, by which definite lengths are cut off that 
are then subjected to the action of punches in a die to 
form them into wads of the desired configuration. 


2700. Rotter Mitts ror Treatinc Gray, M. 
Benson, London.—20th June, 1881.—(4 communica- 
0. Oexle, Augsburg, Germany.)—(Com- 

ete. 

This relates to improvements on patent No. 2186, 
dated 29th May, 1880, and consists partly in the means 
of regulating and holding the rollers apart and mode 
of working and coving Se adjusting springs to the 
bearings of the adjustable rollers, for adjusting the 
rollers together or —— their surfaces in proper 
working position, and also for preventing the springs 
from being unduly compressed by the voguiating 
mechanism. 

2701. Canvas, StretcHers For Pictures, M. 
Lazerges, Paris.—20th June, 1881. 4d. 

This consists in the method of stretching canvas 
frames by means of tapering grooves and keys, tenons, 
and mortices. 

2716. Apparatus FoR Fitrerinc Water, P. M. 
Justice, London.—2lst June, 1881.—{A communica- 
tion from J. W. Hyatt, Newark, U.S.A.) 13s. 6d. 

The distinctive novelty of this invention consists 
chiefly in the employment of certain means for agita- 
ting the granular material whereby the silt and other 
impurities of an analogous nature are separated from 
the filtering material, and being of inferior specific 
gravity have been permitted to rise, are removed by 
means of a current of water or otherwise, according to 
the conditions of the case. 

2796. Manvracture or Lozences, &c., W. Sharp, 
Birmingham.—25th June, 1881. 6d. 

This relates to the printing mechanism by which the 
strip or sheet of sugar or other paste is printed witha 
series of separated inscriptions, designs, or ornaments, 
which printed parts of the paste are subsequently cut 
out by the cutters into lozenges or other like articles 
of confectionery. 

2806. Sueer Suears, W. E. Gedge, London. — 27th 
June, 1881.—(A communication from J. J. Bogard, 
Tehema, California, U.S.A.) 6d. 

The object is to render the blades detachable ; and 
it consists in providing each of the blades with an 
extended shank, by which they are attached bya 
— joint to the arms or handles of the spring 

WwW. 


281'7. Lamps anp Lanterns, W. R. Lake, London.— 
27th June, 1881.—(4 communication from EB. P. 
Follett and A. J. Bixby, Rochester, U.S.A.) 6d. 

A lamp formed of any desirable form is provided, 
and an air chamber and tubes, which lead into the 
said air chamber in the usual manner. A burner is 
set in the top of the air chamber beneath a deflector, 
and around the deflector is a rest or support for the 
globe. 

4121. anv Apsustinc Door &c., TO 
THEIR SPINDLES, W. Macvitie, Birmingham.—11th 
October, 1880.—(Not proceeded with.) 2d. 

4 knob is fixed by means of a spring having a 
th. 


4445. Masvractvre or Screws, ScREW-BOLTS, AND 
Screw-naits, W. R. Lake, London.—12th October, 
1881.—(A communication jrom The Harvey Screw Com- 
pany, Incorporated, Jersey City, U.S.A.}—(Complete.) 

8. 2d. 


This relates to the manufacture of screws, &c., and 
to that class of machines for rolling screw-threads in 
which a spiral groove is impressed upon the body of 
the blank by the impingement upon it of parallel ribs, 
formed with a suitable inclination upon the concave 
face of a stationary die, and similar ribs oppositely 
inclined formed upon the periphery of a rotating 
cylindrical die by the action of which the blank is 
rolled along the curved face of the stationary die. 
4611. Sream Presses, L. M. Schmiers, Leipzig.—2lst 

October, 1881.—_(A communication from Schmiers, 
Werner, and Stein, Leipzig.)—(Complete.) 8d. 

This consists of a rotary steam press for printing 
sheets on both sides at the same time, furnished with 
two changeable cylinders A Al, and which are pro- 


vided with printing surfaces a al and surfaces for the 
distribution of colours } U1, and which can be pressed 
elastically against each other by the pressure of 
springs, and can alternately be brought to a stand- 
still by forks ¢ and cl and excentrics d and dl, 
whereby a careful insertion of the printing paper, and 
a double rolling in of the printing plates A and A! is 
made possible. 


SELECTED AMERICAN PATENTS. 


From the United States’ Patent Office Official Gazette. 


249,651. Jack ror Metat Lasts, Samuel Mawhinny, 
Worcester, Mass.—Filed March 7th, 1881. 

Claim.—{1) In a jack mechanism for hollow metal 
lasts, the combination of a support or standard pro- 
vided with a last supporting seat at its top end, a 
reciprocating draw-bar or tongue projecting through 
said seat with its end adapted to enter the cavity of 
and form a lock-connection with the last, and mecha- 
nism for depressing said tongue and jacking the last 


against said seat, as hereinbefore set forth. (2) The 
combination, substantially as hereinbefore described, 
of the supporting-column having the top seat or last- 
bearing surface provided with a recess or depression, 
as set forth, the — or bar adapted to lock on to 
an offset or lug within the cavity of the last, and 
~~ eens for depressing said tongue, for the purposes 
stated. 


249,'746. Apparatus FoR GRINDING AND POLISHING 
PLouGH-coutters, &c., J. Duff, Pittsburg, Pa.— 
Filed March 30th, 1881. 

Brief.—The grinding wheels and the pintles for the 
coulters are mounted on rotating and reciprocating 
carriages. Friction rollers are mounted on the 
carriage with the pintles, and regulate the rotation 


of the coulters while betas penn. One edge of the 
grinding wheels is bevelled, so that on se the 
stones at an angle to each other the edges the 


Sx 


coulter may be bevelled. The periphery of the wheels 

may be rounded to grind concave and convex surfaces, 

249,864. Sream Enorne, Jerome Wherlock, Wor- 
cester, Mass.—Filed July 19th, 1881. 

Claim.—(1) The combination, within a cylinder-bed, 
of a steam chest or passage for direct steam and a 
passage or chamber for exhaust, these being separated 
and practically insulated from each other as to heat, 
substantially as described. (2) The air-cushioned 
dash-pot embodying, in combination, the recessed 
weight and the pivotted central spindle provided 


with the base-plate and valve, substantially as 
described. (3) The combination, with the steam- 
chest, of a seat for a throttle-valve outside of said 
chest, the valve-plate provided with wings and pre- 
vented from rotation, and the rotative valve-stem 
tap’ into the hub of the valve-plate and provided 
with a collar for king against the housing for the 
stem, substantially as described. 


250,078. Banp-saw Guipe, Hiram A. Kimball, 
Philadelphia, Pa.—Filed February 17th, 1881. 
Claim.—({1) The adjustable side guides M, ina single 
strip of steel bent double, so as to have resilient ends 
to bear on the o te sides of the saw-blade, in 
combination with the sheath I, having a horizontal 


50.078 


slot to receive the middle and doubled part of the 
strip and a confining-screw N, the sheath being held 
in its position by means of the upright shaft J or 
other suitable device, substantially as described. 


250,206. Corre ror ForMING SCREW-THREADS ON 
Castinas, G. Cowing, Cleveland, Ohio.—Filed 
January 16th, 1878. 

Claim.—(1) The combination of two or more seam- 
less screw-cores having male threads and ventilating 

core-arbors, which project and form dowels, with a 


250.206] 


main ventilated core having dowel sockets, substanti- 
ally asand for the purposes set forth. (2) The seam- 
less screw-core, in combination with a tubular 
ventilating core-arbor, the end of which projects and 
— _ dowel, substantially as and for the purpose 
set forth. 


rd Huber and Frederick Strobdel, 
‘arion, Ohio.— Filed June 2nd, 1881. 

Claim.—{1) The combination in a grain separator 

of the concave of the thrashing cylinder, the pivotted 


arms C, a transverse shaft D, the excentrics E on this 
shaft, the guides F on the frame, a ratchet wheel G, 
on said t, and a pawl H, all substantially as 


described. (2) The combination, with the grain- 
chute R!, of the jointed supporting links 81, the cross- 
bar T1, and the suspension links U!, whereby the 
chute can be inclined to the right or left and given an 
endwise shaking motion, substantially as described. 
(3) The combination of the bottom L!, the comb A? 
hin, to the main frame above the extension of 
bottom L’, and the riddle T, having its tail end 
arranged above the jointed end of the comb, sub- 
stantially as described. (4) The combination, with 
the shoe A!, of the supporting braces B!, pivotted at 
their convergent ends, and the suspension springs CT, 
having their flat blades in planes radiating from the 
pivot of the said braces, substantially as described. 


250,273. Mernop or aNp APPARATUS FoR 
NETISING Watcues, Hiram Maxim, Brooklyn, 
N.Y.—Filed September 7th, 1881. 

Claim.—(1) The method of demagnetising watches 
or other similar articles of or containing steel, which 
consists in subjecting the same to rapid reversals of 
polarity in a gradually weakened magnetic field, sub- 
stantially as described. (2) The method of demag- 
netising watches or other articles of or containi 
steel, which consists in gradually withdrawing them 
from the influence of a rapidly alternating magnetic 
attraction, as set forth. (3) In an apparatus for the 
demagnetisation of watches or other articles, the 
combination, with an electro-magnet and means for 
revolving the same, of a rotary holder for presenting 


the articles under treatment to the influence of said 

nets and hani as described for withdraw- 
ing them from the magnets, substantially as described. 
(4) In an apparatus for the demagnetisation of 
watches or other articles as described, the combina- 
tion, with the revolving magnet, of a movable frame 
or carriage, a holder for the watch mounted thereon, 
and means for ae the holder simultaneously in 
a and vertical planes, as and for the purposes 
spec 
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SourH KENSINGTON MusrvuM.—Visitors during 
the week ending Jan. 14th, 1882 :—On Monday, 
Tuesday, and Saturday, free, from 10 a.m. to 
10 p.m., Museum, 12,835; mercantile marine, 
building materials, and other collections, 4496, 
On Waleatier, Thursday, and Friday, admission 
6d., from 10 a.m, till 4 p.m., Museum, 1666; 
mercantile marine, building materials, and othe. 
collections, 426. Total, 19,423 Average of corre- 
sponding week in former years, 16,161. Total 
from the opening of the Museum, 20,662,162. 

Epps’s CocoA.—GRATEFUL AND COMFORTING. 
—‘ By a thorough knowledge of the natural laws 
which govern the operations of digestion and 
nutrition, and by a careful application of the fine 
properties of well-selected Cocoa, Mr. Epps has 
provided our breakfast tables with a delicately 
flavoured beverage which may save us many 
heavy doctors’ bills. It is by the judicious use of 
such articles of diet that a constitution may be 
gradually built up until strong enough to resist 
every tendency to disease. Hundreds of subtle 
maladies ‘are floating around us ready to attack 
wherever there is a weak point. We may escape 
many a fatal shaft by keeping ourselves well 
fortified with pure blood and a properly nourished 
frame.” — Civil Service Gazette. —Made simply 
with boiling water or milk. Sold only in packets 
labelled—‘‘ James Epps AND Co., Homceopathic 
Chemists, London.” — Also makers of Epps’s 
Chocolate Essence for afterneon use,-—[ADVT. 
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VISITS IN THE PROVINCES. 
MESSRS. FRANCIS AND WORKS, CLIFFE, 


Ir may be said that so many books and papers have 
been published on cement and cement testing pe the 
past few years that there cannot be much more to be said 
on these subjects. We propose, however, to describe the 
practical manufacture of cement as carried on at a large 
works. We recently visited the extensive works of Messrs. 
Francis and Co, at Cliffe, over which we were conducted 
by Mr. V. D. de Michélé, Assoc. M.I.C.E., Westminster, 
the engineer of the works. A greater quantity of cement 
is made in Kent than in any other district in the world. 
The manufacture is carried on on the banks of the rivers 
Thames and Medway, where abundant supplies of the 
necessary raw materials are found in close proximity, and 
where the conditions for economic working are very 
favourable, both as re s making and distribution, com- 
munication with London and its docks by river being easy, 
cheap, and rapid, and where the gasworks of London afford 
an ample supply of coke—the fuel almost exclusively used 
in cement works—at a moderate cost. 

Messrs, Francis and Co. two large works, the 
older of which was originally laid down by Mr. Alfred 
Giles, C.E., M.P., but were subsequently completed from 
the designs and under the superintendence of Mr. Michélé, 
These works are situated on the banks of the Thames, 
near its mouth, where they are surrounded by clay marshes, 
and are in close proximity to the chalk hills, with which 
they are connected by a short tramway. The Portland 
cement is manufactured from chalk and clay, which in this 
neighbourhood are found in a peculiarly soft, and there- 
fore convenient form for reduction and mixture in a wet 
state. These materials are delivered from small con- 
tractors’ tip wagons close together at a convenient point on 
the works, and are used in the proportion of from two to 
two and a-half chalk to one clay by weight; the propor- 
tions are adjusted by the regulation of the number of 
barrow-loads of chalk to each ten barrow-loads of clay. 
It is impossible to lay down any fixed rules as to the quan- 
tities to be used, as they must vary continually with the 
changes in density and quality of the materials. The 
greatest care and attention are therefore necessary on the 
part of the chemist who is employed to analyse and test 
the different mixtures from day to day, as well as on the 
part of the foreman whose chief duty it is closely to watch 
the materials and to regulate the proportions by the help 
of the information he receives from the chemist, and to see 
that the barrows are correctly filled and emptied in turn 
by the men. It may surprise many to learn that the 
apparently rough-and-ready rule-of-thumb manner of mix- 
ing together so many unweighed barrow-loads of material 
from constant usage in skilled hands should be capable of 
such nice adjustment, but it is a fact on record that after 
— a in this way the samples from the 
resulting mixtures have not shown so much as one per 
cent. variation in —— of carbonate of lime. For the 
— of, if possible, rendering the proportions still less 

iable to error, Mr. Michélé has lately designed and intro- 
duced an apparatus for weighing one w of clay 
against two of chalk, thus also insuring their being always 
delivered into the mixer in their proper turn. This appa- 
ratus is simply a scale with a scale bar of unequal length 
from point of suspension, and a pair of large flat scale 
pans, one carrying one and the other two barrows. But 
although this apparatus is simple in construction and 
works well, and is of great use as a means of insuring the 
amalgamation of accurate and even proportions by weight, 
it is quite useless unless it is adjusted frequently with 
reference to the constantly varying specific gravities, and 
compositions of the chalk and clay. teonier to guide the 
foreman in determining the correct proportions, whether 
the old barrow system alone, or the new weighing appa- 
ratus be ro daily laboratory tests are made. That 
which is most frequently repeated is one for ascertaining 
the carbonate of lime value only of the mixture in its 
first stage of manufacture. It can be accomplished in a 
few minutes, and for the pu an apparatus, designed 
by Dr. Scheibler, is used. It is very simple and effective, 
and in the hands of a skilled operator will be found of 
great value to manufacturers. It may be safely predicted 


that should its use become more general it will contribute. 


in no mean degree towards accelerating the general improve- 
ment which is now taking place in the quality of cement 
manufactured. Its action is briefly this—to cause a 
iven quantity of a material which is partly composed of car- 
nate of lime, no other carbonates being present, to give off 
its carbonic acid, and then to measure the quantity. The 
exact amount of carbonic acid having been arrived at, the 
percentage of carbonate of lime is also known, as it isa 
substance of definite composition, its constituent parts 
being 56 per cent. lime, and 44 per cent. carbonic acid. 
It consists simply of a glass 
horseshoe tube, graduated on 
one arm, and a bottle attached 
to it by an india-rubber pipe. 
A is a small pipe with a stop in 
it, toadmit water. B is asmall 
vessel which can be dropped in 
at the neck of the bottle C. D 
is the graduated horseshoe in 
air-tight connection with the bottle C. The mode of opera- 
tion issimple. A small quantity of the mixed chalk and clay 
isthoroughly dried. A given quantity of this is weighed 
and put into the vessel B. A little acid is put into the 


bottle C. Bis lowered into C in such a manner that the 
acid and “slurry” do not come into contact. C is corked 
down. The tube D is filled with water. C is then 


shaken so that the acid and “slurry” come into contact. 
As the carbonic acid gas is given off it into D, 
from which the water is let off as the gas enters, so that 
the heat in both arms is kept equal. The volume of 

given off is then read by the graduations on the ube, 
Barometrical and theomometrical corrections are then 
made. As the carbonic acid and the lime in chalk 
bear fixed relations to each other, when the quantity of 


the gas has been ascertained the quantity of lime is also 
known, and hence this little apparatus is exceedingly 
useful in enabling the cement maker to know in a very 
short time the quantity of carbonate of lime in his mixture. 


The following table shows the usual composition of the materials and 
the products, and exhibits the changes which take place in the con- 
stituents after burning, grinding, and mixing with water :— 


$34 
Clay. | Slurry. |Cement, 
Sand... 0°87 1°24 0°98 116 
Silica... 54°14 | 11°77 | 20°45 | 18°77 
Peroxide of iron 7°76 213 4°37 3°08 
Alumina ... 14°68 4°45 8°05 7°04 
Magnesia ... ee? 1°48 1°52 
Carbonate of magnesia... 4°48 2°87 1°48 1°52 
Sulphate of lime ... _ oo 2°13 1°73 
Carbonate of lime... 2°01 | 69°97 
Water, carbonic acid ... 15°03 5°29 
Water, organic matter ... 9°45 


Besides the laboratory tests referred to, samples of the 
first mixtures of ingredients are carefully taken every day, 
and these are converted into cement by means of miniature 
drying floors and grinding appliances. No useful result 
can be obtained from such experiments, however, in less 
than from two to three days, and at the expiration of that 
time the fact of whether there is a dangerous excess of 
lime or not can only be judged by a further delay of, say, 
forty-eight hours, whilst the strength at the present usual 
age cannot be arrived at until nine or ten days after the 
mixture took place, and, therefore, errors, extending 
through many hundred tons of material, may have taken 
place before they are detected. The value of a test for 
carbonate of lime, which can be made in a few minutes, is 
therefore obvious. Excess of lime is shown by the samples 
cracking after immersion in water, in consequence of the 
expansion of the free lime when wetted. Excess of clay 
can be detected by the colour and low tensile strength of 
the cement. At the works under consideration about 
75 per cent. of carbonate of lime is found to be the best 
proportion, this quantity being present in the dried sam- 
ples of the mixture of chalk and clay as it leaves the 
mixing mills, or wash mills, as they are technically called. 
There are in the old works of which we are speaking 
two of these mills, which are of the usual form, each con- 
sisting of a vertical shaft driven by bevel —_ and 
carrying eight horizontal arms, from which depend four 
cast iron harrow frames, into which are inserted wrought iron 
“tines” or teeth, the whole revolving in a brick tank. As 
the “tines” are driven through the mixture of chalk, 
clay, and water—the latter element being admitted to the 
extent of about 300 per cent. of the two former by 
weight—the materials are disintegrated at the same time 
that they become thoroughly mixed ; continued —s 
oe the particles so fine that the motion of the mi 
carries them along with the water through brass wire 
gauze sieves containing 30 holes to the lineal or 900 holes 
to the square inch, these sieves being arranged in such a 
position at the periphery of the brick tank that the 
mixture which passes through them may be conveniently 
removed by pumping and conveyed to the settling reser- 
voirs for precipitation by gravity. The chalk when it is 
put into the mill contains about 20 per cent. of water, and 
is nearly pure carbonate of lime, containing only about 
2 per cent. of extraneous manner, principally sand. The 
clay contains about 40 per cent. of water, and is com 
chiefly of silica and alumina, The chalk is dug from the 
hills in the immediate vicinity of the works, and the clay 
is obtained from the surrounding marshes or brought in 
4 from the Medway, fuel only not being procurable 
on the spot. The mixture of chalk, clay, and water which 
is now in a creamy state, has been followed to its resting 
place in the “backs,” or large settling reservoirs, con- 
structed on the earth with chalk walls faced with concrete, 
covering a considerable area and having a depth of 3ft. 6in., 
where it has to remain until the superfluous water can be 
allowed to flow away through penstocks having sills, 
which can be gradually lowered as the deposition of solid 
material takes place and level of the water in the reservoirs 
falls, As may be imagined, the settling processoccupies many 
weeks, and the precipitation effected is by no means even, 
the coarser icles remaining close to the inlets, and the 
finer ones being floated to more remote regions by the 
water. When all the moisture, except about 50 per cent. 
by weight, has been removed, the “slurry,” as the resultin 
thick mud is named, is dug out, placed in barrows, an 
wheeled to and spread upon—to the depth of Gin. or Tin. 
—the drying floors, large tiled surfaces, under which the 
flues from the ovens, where coke is prepared for the kilns, 
, and the remaining moisture is then evaporated. 
When dry the “slurry” is loaded into skips and taken to 
the kilns, into which it is introduced in alternate layers 
with the coke already mentioned as being produced in the 
ovens, along with a large addition of gas-coke. The pro- 
portion of dried “slurry” to coke is about three of the 
former to one of the latter by measure, but this ratio is 
constantly varied at the discretion of the “ burner,” who is 
engaged in loading the kiln, and who is responsible for its 
proper performance. The kilns when loaded and heaped 
up are lighted at the bottom by faggots, and having a 
capacity of about twenty-three tons yield, they take about 


sixty hours to burn off. When they have burnt out the fire- | §a8¢s 


bars are dropped and the burnt slurry, called “clinker,” is 
withdrawn, great care being taken by those engaged in its 
removal to pick out all the pieces of cinder and over-burnt 
material and extraneous matter. Good “clinker” should 


be of a greenish-black colour free from yellow or pink 
lumps, and although of a dense, compact nature, not too 
solid or hard. en it is removed from the kilns, the 
“clinker” is wheeled in barrows to one of Blake’s crushers, 
where the lumps are reduced to the size of walnuts ; it is 
then lifted to a loft above the grinding mills, where it is 
passed between horizontal stones, similar to those used in 
flour mills, 4ft. 6in. in diameter, and running at the rate 
of about 120 revolutions per minute. The powder coming 
away from the stones is of a aw colour, and is the fin- 
ished cement ; it should be of such fineness that not more 
than 20 per cent. would be rejected by a sieve having fifty 
meshes to the lineal inch, or 2500 holes to the square inch. 
After leaving the mill the cement is taken to <tc store, 
where it is filled into barrels or sacks after having been 
first carefully turned over in considerable quantities for 
the purpose of mixing and cooling. The Par of 
cement are loaded into vessels which come alongside the 
store. 

It may be mentioned that at these works there are 
three wash mills, two as described here and one of a newer 
form to be described hereafter ; fourteen backs, thirty-two 
coke ovens with drying floors; eleven kilns, two of which 
are worked on the continuous burning principle ; and seven 
grinding mills. There are four stationary and one port- 
able engine for driving the machinery, and there are two 
steam cranes. The total indicated horse-power of the 
engines for washing, crushing, and grinding, at the Cliffe 
works, is about 250. The ordinary production of a pair 
of the 4ft. Gin. millstones is 15 to 20 tons in ten hours. 

Having described the ordinary—or heretofore most 
commonly adopted—process, as carried on in the old 
works, we now come to the large new works which have 
been recently constructed from the designs and under the 
superintendence of Mr. Michélé. These embody what may be 
considered the latest improvements which have been succes- 
sively applied. Several other schemes, some of them 
possessing considerable merit, were most carefully con- 
sidered, and the greatest pains were taken to arrive 
at a sound and impartial conclusion. In these works 
there are sixteen kilns in one battery, each capable 
of turning out 25 tons of unground cement or clinker, 
fitted with sixteen patent drying chambers connected 
with a chimney 200ft. high with a clear opening at the 
top of 7ft. 8in. The machinery consists simply of four patent 
wash mills, a set of three-throw “ slurry” pumps, a Blake’s 
stone crusher, and six sets of millstones, the whole being 
driven by a pair of Corliss engines, which work up to 240- 
horse power, and are supplied with steam by four Lanca- 
shire boilers working at75 lb. pressure. A building to 
receive and store the ground cement completes the 
works. The wash mills illustrated on page 186 of 
Tue Encivezr, 14th March, 1879, are constructed under 
Mr. Michélé’s patent. The pan ortank, vertical drivingshaft, 
harrows, and tines, are similar in their construction and 
action to those already described, although somewhat 
smaller in diameter. Instead of being fitted with fine 
brass wire sieves, through which the particles of chalk and 
clay have to be carried by the addition of about three 
times their weight of water, each pan supports on its 
upper edge a cast iron ring about 9in. wide, built up in 
segments and serrated on its upper surface ; upon this ring, 
suspended tc the lengthened arms of the wash-mill, 
rotates a similar one which is a by bricks. 
Between the surfaces of these two rings the effluent sludge 
finds its way, and is by them reduced to the requisite 
degree of fineness. The advan of this construction is 
that instead of having to add a large quantity, about 300 
per cent. of water, which acts only as a carrier to pass the 
mixed materials through the sieves, and as soon as this is 
accomplished has to be removed, only a very small quan- 
tity, about 13 per cent. of water is added, which is found 
sufficient to insure the due amalgamation of the chalk and 
clay in the mill and during their between the 
plates. As has been said before, the chalk contains 
ordinarily about 20 per cent. of moisture and the 
clay about 40 per cent., so that when they are used 
in the ——— of 2 chalk to one clay the inherent 


water equals 26°66 per cent. When to this is added 
13°34 per cent., the sludge upon leaving the mill 
will contain 40 per cent. of moisture. This quantity 


enables the slurry to be conveniently pumped, and is not 
found too to be subsequently driven off by the waste 
heat from the burning process. This waste heat is utilised 
by the adoption of the valuable contrivance known as 
Johnson’s patent chamber, with the improvements which 
have been patented by Mr. Michéls, and illustrated in our 
impression of the 14th March, 1879. Each kiln is fitted with 
one of these chambers—which is of simple construction, and 
is cheaply maintained. It consists of a 9in. brick arch, 15ft. 
wide, 5ft. high at the centre, and 65ft. long, extending over 
top of the kiln in a horizontal direction towards the high 
chimney, with which its opposite end communicates by 
means of a short flue. The whole is built “ brick-on-end,” 
the portion over the kiln being “fire work,” the rest 
ordinary “stock.” There are openings along the top for 
the admission of the slurry and coke, and for the purpose 
of ventilation and lighting, as well as for the ingress and 
egress of the workmen. The abutments of the arches are 
substantially built, and support two concrete walls, which, 
with the arches, form kets on the outside of the 
chambers, and prevent the slurry intended for one kiln 
from passing to the next. Into these pockets the slurry is 
pumped direct from the wash mills, without any inter- 
mediate process, and after remaining in them a few hours, 
the most liquid portion is allowed to flow into the interior 
of the chamber, where it spreads itself over the floor to a 
depth of a foot or so. he stiffer portion which has 
remained in the pockets is then “spitted” up on to the 
top of the arch. The kiln, having been loaded 
with the previously dried material from the cham- 
ber, is lighted up in the ordinary way. The heated 
rise up, and passing through the chamber to 


the chimney, dry the material in the inside as well as 
on the top. Thus, the old drying floors with coke ovens 
are entirely dispensed with, and the expense of making 
and maintaining them is saved. The dried material being 
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ona level with the tops of the kilns, it is conveniently 
wheeled to them in barrows, and loaded in the usual way. 
The head room of 5ft. at the centre of the arch is found to 
be sufficient for the men to work in without discomfort. 
After the kilns are burnt off, the clinker is drawn out and 
ground as before described. In addition to the saving 
effected by the abolition of coke ovens and setting backs, 
it is found that about 5 per cent. more carbonate of lime 
can be used, and that the quality of the cement produced 
is more uniform on account of the more even distribution 
through it of the coarser particles, which in the back pro- 
cess generally settle down near the inlets. The patent 
wash mills require no skilled attendant, being managed by 
the loaders engaged in filling the chalk and clay into them. 
The plates do not require touching when they have been 
once set to work ; they will run between one and two 
years, when they can be cheaply replaced. The chambers 
are simple in construction, last well, and require but few 
and inexpensive repairs. By their use the large quantity 
of coals ordinarily used in the coke ovens is entirely saved, 
and the waste heat from the kilns is utilised in a practical 
and economic manner. From the value of the coals saved 
must be deducted that of the coke which would have been 
produced under the old system. Theoretically, a ton of 
good coking coal should produce a chaldron of coke, which 
would be superior to that obtained from gas works ; but in 
practice, to obtain increased heat for drying purposes, the 
ovens are often disturbed, and too much air admitted, so 
that the chaldron resolves itself into half, and sometimes 
even less; it is therefore difficult to make any reliable 
comparison, but it may be accepted that the saving in fuel 
is appreciable, if it does not actually amount to several 
shillings per ton on the cement produced. We have thus 
described the two cement works of Messrs. Francis and 
Co., which may be looked upon as typical, one of the old, 
or system most commonly in use; and the other of the 
new, or that embodying the most recent improvements 
which have been successfully applied. 

Mention has been made of the modes of testing adopted 
in the first stages of manufacture under the old or “ back ” 
system. Under the new system the test for carbonate of 
lime is applied, with the addition of a simple daily test to 
ascertain the percentage of water in the sludge as it leaves 
the wash mills. The small sample kilns are dispensed 
with, as they are not found to be necessary when the time 
occupied by the whole process of manufacture is reduced from 
about eight or ten weeks to very nearly as many days. Under 
both systems, as the ground cement issues from the mill- 
stones it should be sampled almost every hour, and pats 
made and immersed in water as soon as set, in order to at 
once detect any excess of lime. Briquettes also are made 
every day from this freshly-ground cement, and their ten- 
sile strength tested at two or seven days. Further, the 
powder is frequently sampled and tested for strength both 
in the store-shed and as it is loaded into vessels upon 
leaving the works. There is little doubt that were it prac- 
ticable no cement should be allowed to quit any works 
until it has satisfactorily passed a seven days’ test for ten- 
sile strength, but in consequence of the large masses of 
material dealt with, and therefore the enormous extent of 
warehouse room for storage required, to say nothing of the 
extra cost of labour for moving which would be entailed, 
it is not found to be ible to insist upon such a practice 
being always adhered to, although in some special cases it 
is. It is the custom in some specifications to insist that all 
the cement used shall be tested upon the works for which 
it is intended, and the manufacturers are sometimes bound 
to remove at their own cost any which will not withstand 
a given tensile strain. The result is that when the guaran- 
teed test is a very high one it is necessary for the manu- 
facturers to charge an unusually high price for their pro- 
duce, in order to cover the exceptional risk which has to 
be undertaken. It would seem to be more advantageous 
to all concerned if the cement could be always tested, as it 
now sometimes is, by competent persons before it leaves 
the manufactory. This practice reduces the manufacturers’ 
risk considerably, as in the case of a heavy cheap material 
like cement the cost of carriage to the spot where it is used 
often amounts toa very considerable portion of its total 
value, and it saves the user the expense of erecting large 
stores to contain the cement whilst it is being tested, as 
well as the risk of damage by damp, which must necessarily 
be greater in what are usually temporary structures than 
in the properly constructed permanent stores at a cement 
manufactory. 

It may here be well to describe in detail, for the infor- 
mation of those who may not have had occasion to test any 
cement, the usual method pursued. The powder is first 
filled as tightly as possible into an imperial bushel measure 
and weighed. It is considered that this quantity should 
not weigh less than 1121b., but it often weighs more. If 
the weight is less than 1001b., it will probably be found 
that the cement has been imperfectly burnt. After ascer- 
taining the weight per bushel, a small quantity is again 
weighed, and then sifted by means of a sieve with fifty 
holes to the lineal or 2500 holes to the square inch. The 
residue obtained should not exceed 20 per cent. of the total 
weight of powder under trial. The cement should be 
ground to this degree of tineness, but Mr. Michélé con- 
siders that it should not be sifted, as by the use of a sieve 
the hardest and, in his opinion, the best particles are 
removed. The next test, for the purpose of ascertaining if 
there be any excess of lime, is conducted as follows:—By 
the use of a trowel, the powder, with the addition of as 
little water as possible, is mixed up to a stiff paste, with 
which small pats are formed, which are immersed in water 
on pieces of slate as soon as the cement is set. If there 
are no cracks visible on their surface, after immersion for 
forty-eight hours, it is generally considered that there is 
no dangerous excess of lime, although there can be no 
doubt that it is better to extend the time to three days, or 
as long as possible. 

The next test applied is that for tensile strength. At 
the time the pats referred to are made, some of the stiff 
paste is carefully placed in brass moulds, which are so 
constructed that after forming “ briquettes” with accurate 
breaking sections of 1}in. by 1}in. equal to 2} square 


inches in area, they can be easily removed. These “ bri- 
quettes” should be made with great care, and only by those 
who have had considerable experience in their formation. 
Slight inattention or want of the requisite knowledge on 
the part of the operator will be the cause of perplexing 
and contradictory results. The briquettes are usually left 
in the moulds for twenty-four hours, when they are 
removed and immersed in water until the seventh day 
from that on which they were made, when they are tested 
in one of Mr. Michélé’s machines illustrated herewith. It 


has been found that the best cement so tested should be 
capable of withstanding a tensile strain of from 300 !b. to 
350 Ib. per square inch. Though briquettes having a break- 
ing section of 2} square inches are used in conformity to 
established usage, Mr. Michélé urges the desirability of 
substituting an area of one square inch. No substantial 
arguments can be advanced in favour of the larger section, 
and it has many inconveniences. To revert to the tensile 
strength of Portland cement, although as much as 500 lb. 
and upwards per square inch at seven days has been 
obtained, it is found that with the existing appliances for 
manufacture these highstrengths are sometimes obtained at 
the sacrifice of ultimate strength, on account of the high 
proportions of lime which must be used. The strongest 
and best cement is that which contains the greatest pro- 
portion of lime properly combined with the silica and 
alumina of the clay. If there is even aslight excess of lime— 
that is, free, uncombined lime—the cement will sometimes 
withstand a high tensile strength at seven days, but will 
be found to depreciate instead of improve in strength 
afterwards. Too much attention cannot be paid to the 
test for lime, for if there be any of this free, sooner or later 
it will make itself known, either by the work for which it 
has been used showin signs of cracking or crumbling, or 
by its total collapse. No doubt the first consideration is 
to obtain the strongest possible cement in order that it may 
form an effectual matrix for the greatest number of 
particles of sand or other foreign material, but it is also 
obvious that unless the strength is permanent or increasing 
it is valueless, Thus, the cement which really presents 
the best and most lasting qualities is not necessarily that 
which shows the highest tensile strength at seven days. 
There are many practical difficulties in the way of extend- 
ing the age of ceuie before breaking from seven to 
fourteen or twenty-eight days, though such a practice 
would enable a more accurate estimate to be formed of the 
material tested. Mr. Michélé seems to consider that for 
the present the best cement may be secured by a specifica- 
tion which ensures an average tensile strength of 300 Ib, to 
350 lb. per square inch at seven days, coupled with a 
strictly enforced test for lime. Briquettes may be broken 
at four days as well to enable some opinion to be formed 
of the growing strength of the cement between that age 
and seven days, but the results so obtained must only 
taken with due regard to the time the cement takes to set 
in the fifst instance. A quick-setting cement will show 
but little improvement in strength between four and seven 
days, whereas one which takes many hours to become firm 
will often show a very considerable increase of strength in 
the same period. 

It is impossible to foretell what may be reached in the 
future. Judging by the strides which have been made 
during the last ten years in the direction of improving the 
tensile strength of Portland cement, it might be assumed 
that before the lapse of another similar period strengths of 
500 Ib. and upwards per square inch at seven days will 
become common. There is, however, a danger in specify- 
ing too high degrees of strength at present. The first aim 
of an engineer who is responsible for works constructed 
with Portland cement, is the production of a material for 
him with the highest possible tensile strength, but at the 
same time without containing any excess of lime which 
has not become properly combined in the process of manu- 
facture, and wn ay is therefore liable to expand and 
disintegrate his structure. The mode of testing above 
referred to when strictly adhered to will, it is believed. 
ensure a practically safe cement under the present mode of 
manufacture, but fresh means may have to be devised 
in the future. Before, however, any great and striking 
improvement in the quality of Portland cement can 
expected, it would seem to be necessary that the funda- 
mental principle involved in the setting or hardening 
which takes place when water is added to the powder 
should be understood chemically. Although several h 
theses have been enunciated to explain this remarkable 
property of cement, none of them seem satisfactory to 
chemists. This is a most important question and one 
which merits the attention of chemists «nd physicists as 
well as engineers, for it has an important bearing upon the 
stability of some of the largest engineering works in the 
world. 


THE INSTITUTION OF CIVIL ENGINEERS. 


THE ANALYSIS OF POTABLE WATER. 

At the ordinary meeting on Tuesday, the 24th of January, 
Mr. Brunlees, vice-president, in the chair, the paper read was 
on ‘‘ The Analysis of Potable Water, with special reference to the 
determination of Previous Sewage Contamination,” by Mr. Chas, 
W. Folkard. 

In the first place, the author reviewed the present state of ana- 
lytical chemistry, the conclusion being that, as far as mineral sub- 
stances were concerned, the existing methods were nearly perfect. 
But when organic analysis was considered, a different state of 
things was apparent, owing to the great number, complexity of 
structure, and unstable nature of many organic bodies, especially 
those contained in the secretions and tissues of plants and animals, 
in addition to which organic matter was present in drinking water 
in very small quantities, and always more or less mixed with other 
substances, 

The subject might be divided into four parts:—(1) The various 
ways in which water became contaminated; (2) the methods 
employed by analysts to detect and determine the extent of this 
contamination, with an opinion as to the probable value of these 
methods ; (3) the bearing of the results of biological and micro- 
scopical investigations on the subject ; (4) the utility of irrigation, 
chemical treatment and filtration, for purifying purposes, 

Under the first of these heads, the normal constituents of rain- 
water were considered, all of which were practically harmless, 
so that rain-water, as it fell on the earth, or on the gathering 
grounds of a system of water supply for a town, was unobjec- 
tionable, having contracted but an inappreciable amount of 
contamination. Spring water was not so pure, owing to its 
percolation through strata from which various mineral sub- 
stances were dissolved. River water was the most objection- 
able, on account of the enormous quantities of animal and 
vegetable contamination which it acquired. Lastly, well water 
varied greatly in quality, in some cases being excellent where the 
wells were deep and surface water was excluded, or when the dis- 
trict was thinly peopled; in other instances well water was more 
contaminated than river water, as in shallow wells in towns. 

Under the second heading, the author pointed out that 
analytical chemists had hitherto been compelled to be content 
with the examination of the products of decomposition, or with 
the determination of one or two constituent elements of the 
organic impurities of water. Unfortunately, the products of 
decomposition of the organic matter in water were the same as the 
normal constituents of rain, viz., carbonic acid, ammonia, and 
nitric acid. It was therefore impossible to ascertain whether those 
substances were derived from contaminating bodies or had been 
dissolved by the rain in falling. 

The various processes of water analysis were then considered. 
In the first and oldest method a measured quantity of water was 
evaporated, and the residue was subjected to a .... heat in a 
platinum dish. By this treatment the animal and vegetable sub- 
stances were burnt away, and from the loss of weight, the 
amount of organic matter was inferred. One great objection 
to this and the following process was the evaporation of the 
water. With such pee Fo bodies it was by no means im- 

robable that a large portion was destroyed during the process, 

y the second method the solid matter, left after evaporation 
of a known quantity of the water, was mixed with an oxidisin; 
agent and heated to redness in a glass tube. The carbon an 
nitrogen of the organic matters in the residue were obtained in 
the form of carbonic acid and nitrogen gases, from which were 
deduced the weight of carbon and of nitrogen present as organic 
matter in the residue. This ratio of carbon to nitrogen did not, 
however, afford the slightest clue to the identity of the organic 
matter. It might be intensely poisonous or dangerous, or, on the 
other hand, harmless. 

The albumenoid-ammonia method consisted in boiling the 
water with an alkaline oxidising agent, by which the organic 
matter was decomposed, and part of its nitrogen evolved in the 
form of ammonia. This had the great advantage of simplicity of 
manipulation, and was not open to the objection that previous 
evaporation was required. 

The last considered was the permanganate method. In this the 
index of impurity was the amount of oxidising agent—namely, 
permanganate of potash, required to destroy the organic matter 
in the water. Inasmuch, however, as no relation had been esta- 
blished between the oxidability of a body and its action on the 
animal economy, this method would not afford reliable evidence of 
the fitness of a sample of water for drinking purposes or the 
reverse, 

Under these circumstances the conclusion seemed inevitable 
a the subject was as yet beyond the power of the analytical 
chemist. 

It was, however, possible, by the second method, to determine 
approximately the minimum amount of contanimation which 
had taken place since the water was precipitated as rain. For 
this purpose the whole of the nitrogen existing in the water was 
estimated, and the average amount in rain falling on the surface 
of the earth deducted. The remainder was due to animal and 
vegetable contamination, and it has been found convenient to 
express it in parts of average London sewage; that was to say, the 
sample was returned, as having been contaminated to the same 
extent as if pure rain-water had been mixed with so many parts of 
ordinary sewage. But this afforded no direct evidence as to its 
fitness for dietetic purposes, because subsequent oxidation and 
fermentation might have rendered the water to a great extent 
harmless. 

The author next considered the bearing of biological research 
on the subject, pointing out that mere dilution had an almost 
inappreciable effect in disarming the germs of disease of 
their power. Thus, supposing a glass of water to contain 
but one germ, if the person taking it was sufficiently un- 
healthy or weakly, he would contract the disease almost as 
certainly as if there were hundreds of germs. In the author's 
opinion it would be impossible to banish zymotic disease from 
towns, the water supply of which contained the dejecta of persons 
suffering from the disease, even though present in the most 
minute quantity. The very weakly would contract the complaint 
from the water, and from them it would spread to the more robust 
around them. Again, these germs were endowed with such per- 
sistent vitality, that they withstood the effects of heat and cold, 
moisture, drought, and chemical agents to an almost incredible 
extent, affording what seemed, at first sight, indisputable evidence 
of the now exploded doctrine of spontaneous generation. From 
this it appeared that once-contaminated water was unsuitable for 
dietetic purposes, 

In conclusion, the author contended that a radical change 
was the only remedy. Irrigation and chemical treatment were 
alike powerless ; in addition to which, during heavy rain all exist- 
ing sewerage systems were incapable of dealing with the huge 
vaininss of water poured into them, and the sewage was allowed 
to flow direct into the river, to the manifest disadvantage of the 
towns below, who were dependent upon it for their water supply. 
Filtration, again, was powerless to effect real pamenee. The 
germs of disease were so minute that they could pass one hundred 
abreast through the interstitial spaces of ordinary sand, and dis- 
solved substances were, of course, unacted upon. In view of the 
great increase in cancerous diseases of the stomach and intestines, 
the subject was worthy of the most careful study, and taking into 
consideration the unreliability of the results afforded by chemical 
analysis, the only way to ascertain if a sample of water was fit for 
drinking purposes was, in the author's opinion, to trace it to its 
source, and see that contaminating matter was excluded from the 
time that the water fell as rain till it entered the reservoir or 
engine-well, 
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RAILWAY MATTERS. 


Tue signalman Butler, charged with manslaughter in the Des- 
ford railway accident, was acquitted on Tuesday at the Leicester 
Assizes, 

Tur Central Metropolitan Railway Company, Limited, has 
lodged the necessary parliamentary deposits for its Bill for the 
underground railway from Westminster to King’s Cross. 

A syNpICATE has been formed for surveying a line of light 
railway from the seashore of the Gold Coast through the gold- 
mining districts of Wassaw. The surveyors will leave Liverpool 
for the Gold Coast on the 28th inst. 

THE North British Railway Company has received intimation 
from the Board of Trade that Mr. Barlow’s plans for the new Tay 
viaduct have been approved. The communication of Mr. Walker, 
manager of the company, to the authorities in Dundee that work 
will be at once proceeded with, has given much satisfaction. 

Tue long-projected railway bridge over the Hooghly, which will 
enable the East India Railway to be run direct into Calcutta, is, it 
is stated, to be taken in hand immediately. The main feature of 
the bridge is three wrought iron girders, each 400ft. long. The 
cost will be £275,000, and will be borne by the Government. The 
work will occupy three or four years. 

Ear DELAWARR will, during the approaching session, introduce 
a bill, the object of which is to make the use of continuous brakes 
on railways compulsory. It will be proposed that after the Ist of 
February, 1885, every company shall have in connection with each 
passenger train a continuous brake, which shall be efficient in 
stopping the train, instantaneous in action, and applicable without 
difficulty. It must also be immediately self-acting in case of 
accident, capable of being easily removed, and be of durable 
material, The brake in each vehicle of a train is to be susceptible 
of being worked as part of one system. The Board of Trade is to 
have power to inspect rolling stock, especially with a view to the 
use of the brake. 

BIRMINGHAM, our correspondent writes, is very much behind 
other centres of similar importance in the matter of tramway 
accommodation, for she is possessed of only four and a-half miles 
of tramways, against a considerably greater extent in other towns. 
The Public Works Committee of the Corporation are on the whole 
opposed to tramways, for they consider that many of the streets of 
Birmingham are too narrow, or their gradients too steep, to permit 
of the safe working of the lines, and they also object to them 
because of the obstruction incident to their construction and 
repair. Several applications for provisional orders for the 
construction of new tramway lines in the Borough have late been 
made to the committee, and on Tuesday the committee obtained 
the sanction of the council to deal with these applications “‘ as they 
might deem advisable in the interests of the council.” 

Ir is estimated that 7500 miles of new railways were constructed 
last year in the United States; and, according to the Philadelphia 
correspondent of the Z'imes, no less than 18,000 miles of new rail- 
way are projected for the current year. A comparison of the new 
mileage of 1851 with that of each of the previous nine years shows 
the following result :—1872, 7340 miles; 1873, 3883 miles ; 1874, 
2025 miles ; 1875, 1561 miles ; 1876, 2460 miles ; 1877, 2803 miles : 
1878, 2916 miles ; 1879, 4430 miles ; 1880, 5839 miles; 1881, 7500 
miles, Capital is thus being set fast in new railroad undertakings, 
with greater rapidity than during the railway mania which culmi- 
nated in 1872. It is true that now the States are much better 
populated and far wealthier than they were nine or ten years ago ; 
they thus need, and can afford to provide, much more ample means 
of communication ; but it wants a lot of wealth and people too to 
afford and support a capital outlay of an extra £90,000,000 on 
railways. 


A CORRESPONDENT has sent the TZimes the following table 
showing what may be called the maximum speed accommoda- 
tion to or from London provided by nine different railway 
companies, and the fares per mile at which they respectively 
provide it. Wherever the length of the line is sufficient the run 
taken is considerably over 100 miles, with at least one intermediate 
stoppage :— 


| Ist Clss. 
Speed. | Fares. 
Test | Miles) | 
No.| Railway. Station. from Miles | Pence 
| jwown. per hour.| per 
mile. 
° 
1 |Great Northern .. ..  .. .. [York 188 48°000 | 1°755 
2 |Great Western .. .. .. .. |Bristol 118 45°384 2°652 
3 |London, Chatham, and Dover.. |Dover | 78 | 44°571 3-076 
4 jMidland .. .. .. « {Derby 127 44°046 1°606 
5 |London and North-Western .. |Crewe | 158 3°8 1°835 
6 South-Eastern .. .. .. |Dover 76 3°157 
7 \South-Western .. .. .. ..|Sherborne 118 2°440 
8 London, Brighton,& South-coast | Brighton | 50 2-950 
9 Great Eastern .. .. .. ..jNorwich | 126 36°000 2" 


It is obvious that the shorter lines—the London and Brighton, the 
Chatham and Dover, and the South-Eastern—are unduly favoured 
on this principle and occu y a higher place than they deserve, and 
this is especially remarkable with respect to the Great Western, 
which runs distances a little over that chose, at an equal or greater 
speed than that given for the Great Northern. The fares of the 
two latter speak for themselves, and it should be remembered 
that the boat trains—for which credit has been given—start at 
very inconvenient hours for passengers, and are almost the only 
ood trains which they run. The performance of the Great 
Northern and the fares charged, are astonishing. The Great 
Eastern now run some good trains, and the Midland trains are 
good and fares low. 


TuE recent disastrous accident at Blackburn, it need scarcely be 
said, has necessitated an alteration of the traffic arrangements at 
that station. Asa result of the directors’ report with regard to 
this matter, it is proposed to re-arrange the whe of the station, 
and the company purpose laying out, more in the centre of the 
town, a new goods station entirely, the present goods station 
being utilised solely as amineralyard. At Fleetwood the company 
is erecting a large new passenger station for the accommodation 
of travellers by the Belfast and Isle of Man boats, together with 
extensive — accommodation to meet the requirements of the 
important cattle traffic with the Irish ports. The station will 
consist of one central pp 250 yards in length, with a line of 
way on either side, and a covered in roof 516ft. in length. The 
station will be constructed with a complete set of apartments 
consisting of refreshment and waiting-rooms, in connection with 
which will also be dressing-rooms for the accommodation of the 
steamboat passengers. From the station to the boats there will 
also be a covered way, so that the passengers can change from the 
one to the other completely under shelter. Between Heaton 
Lodge and Dewsley Junction, about a mile on the east side of Mir- 
field station, the company are widening the main line for a length 
of about a couple of miles, and which will include the erection of a 
viaduct over the Calder. By this widening, its own traffic and 
that of the London and North-Western will be worked on separate 
lines. At Shawforth branch an extension of line from Facit to 
Bacup has just been completed, although not yet opened for traffic, 
whilst the station at Bacup has been rebuilt and re-arranged. This 
extension in connection with the recent widening of the Bacu 
branch, which was completed about twelve months ago, will faci- 
litate the working of the whole of the traffic over that district, 
and provide additional means of communication between Bacu 
and the Yorkshire towns generally. Other important work, which 
can be only briefly summarised, consists in po ements and im- 
provements which are being carried out at all the stations slong 


Siceean” and Yorkshire Company’s coast line from Liverpoo 


NOTES AND MEMORANDA. 

THE number of post-cards despatched in Germany during the 
year 1880 was 123,000,000. Inthe Post-office Museum at Berlin 
there are exhibited 418 different kinds of post-cards. 

THE French census returns shows the following results :—Lyons, 
332,894; Nantes, 121,965; Rouen, 104,721; Havre, 103,063 ; 
Douia, 43,900; Alger, 64,714; Grenoble, 50,967; Bordeaux, 
221,520. 

ACCORDING to the American Manufacturer, it would seem to be 
easy to prepare phosphor brass, Its directions are—introduce 
about one-tenth of 1 per cent. of dry phosphorus into the melted 
metal—good red brass——in a covered crucible. 


THE many earthslips that have recently taken place in Switzer- 
land are believed to have some connection with the earthquake 
shocks which of late have been so frequent. ‘Twenty-one of those 
phenomena were noted in different parts of the country during the 
month of December alone. 


A GREAT mass of rock from a height of 1000ft. has fallen from 
the Rothrisi above Ennenda, near Glarus, swept away part of a 
forest, and destroyed orchards, roads, and meadows. No lives 
were lost ; but the mags falling that distance did some work before 
it came to rest. Geological forces seem to be working hard just 
now to level Switzerland. 

Warers from shallow wells in or upon Devonian rocks are, as a 
rule, much more polluted than those situated in Silurian strata. 
Out of twenty-five samples of well waters from the Devonian rocks 
of Cornwall and South Devon, according to Mr. De Rance’s new 
book on Water Supply, only eight were fit for human consumption. 
Of these twenty-five waters the hardness from 5'0 at Mr. Boon’s 
well, Ivy Bridge, Devon, to 44°3 at the Fort Pump, New Quay, 
Cornwall. 

AccorDING to Mr. De Rance’s new work on Water Supply, 
the Thames Basin includes within its area 170 square miles of lias, 
931 of oolites, 5 of Hastings sands, 13 of Weald clay, 453 of 
greensand and gault, 2096 of chalk, and 945 of tertiary deposits. 
The chalk above Kingston occupies 1047 square miles, and has a 
storage capacity of sixteen months—according to Mr. Beardmore 
-—who estimates the annual rainfall off at Kingston, between 1850 
and 1868, to give an annual mean rate of 7°83in., while the mean 
rainfall of Oxford was 26'08in., the remainder being absorbed by 
vegetation or evaporated. 

At a recent meeting of the Academy of Sciences, New York, 
Professor Eggleston said he had discovered tellurium in certain 
copper products from Colorado. The sample examined had been 
found to work unsatisfactorily, and was supposed to contain 
arsenic and antimony, as the pig yielded dense white fumes in the 
furnace. After a careful examination no arsenic or antimony was 


found, but nearly one-half per cent. of tellurium. The fumes | 


poisoned the furnace, and the copper manufactured cracked in the 
rolls was useless except for brass of poor quality, but was quite 
suitable fer the manufacture of cupric sulphate. 


THE uses of asbestos increase every year. Asbestos, in the form 
of a felt or tissue, is said to make a good filtering medium for the 
chemical laboratory, as it resists the action of corrosive acids as 
well as of fire. For the same reason, a pair of gloves woven from 
this substance is useful for handling acids. A sheet of asbestos 
card covering the table preserves it, and also prevents the breakage 
of small glass objects. Asbestos makes excellent porous cells for a 
galvanic battery ; and kneaded with plastic clay, affords a good 
luting for the stoppers of bottles. Asbestos paint, used to protect 
objects from fire, has also been lately manufactured. 


SIX THOUSAND three hundred and twenty-two vessels, with 
a total tonnage of 3,686,982 tons, cleared out from London with 
cargoes during the past year of 1881, showing the following results, 
compared with the previous year :—1881, number of ships 6322, 
tonnage 3,686,982 ; 1880, number of ships 6375, tonnage 3,607,952 ; 
decrease in the number of ships 53, increase in tonnage 79, 030 tons. 
For the month of December last the result of the trade was— 
December, 1881, number of vessels 536, tonnage 317,858; 
December, 1880, number of vessels 511, tonnage 294,388 ; increase 
in the number of vessels 25 ; increase in tonnage, 23,470. 


As a means of making printers’ ink from cotton waste, M. 
Bastand subjects cotton waste, in a closed vessel, to the action of 
bisulphate of carbon, or any other liquid having great affinity for 
oil and capable of evaporating at a lower temperature. It should 
completely saturate the cotton contained in the vessel, and run off 
with the oil and grease of the waste into a suitable receptacle, in 
which the mixture is subjected to the action of heat. The bisul- 
phate of carbon is evaporated and condensed, to be used over again, 
and the oil and grease serve admirably, according to the Journal of 
the Society of Arts, for printers’ ink, while the cotton waste, 
deprived of its grease, is as useful as before. 


In one form of secondary battery M. J. Rousse uses for the 
negative electrode a sheet of palladium, which during the electro- 
lysis absorbs more than 900 times its volume of hydrogen, at the 
positive pole he uses a sheet of lead; the electrolyte being a 10 per 
cent. solution of sulphuric acid. Another form giving good results 
is produced by making the negative electrode of thin sheet iron, 
which absorbs more than 200 times its volume of hydrogen when 
electrolysed in a 50 per cent. solution of sulphate of ammonia. 
The positive pole is formed of a sheet of lead covered with a layer 
of litharge. Platinum and palladium are, however, too dear, 
unless used to platinumise or palladiumise other substances for 
electrodes. 


For diminishing the danger of conflagration in theatres, Signor 
Giovanni Abelo Martini recommends the following formule for 
rendering materials non-inflammable in the three different cases 
below :—(1) Mixture suitable for light tissues: Pure sulphate of 
ammonia, 8 parts ; pure carbonate of ammonia, 2} parts ; boracic 
acid, 3 parts; starch, dextrine or gelatine, 2 parts; water, 100 
parts. (2) Mixture suitable for scenes already painted, timber 
work, furniture, doors, and windows, to be applied like paint with 
a brush, at a temperature of about 140 deg. Fah. : Hydrochlorate 
of ammonia, 15 parts; boracic acid, 5 parts; glue, 50 parts; 
gelatine, 1 part; water, 100 parts. (3) Mixture suitable for cloths, 
ropes, and straw, which should be immersed for fifteen or twenty 
minutes, at a temperature of 212 deg. Fah., and allowed to dry: 
Hydrochlorate of ammonia, 15 parts; boracic acid, 6 parts ; borax, 
3 parts ; water, 100 parts. 


Somk time since the German Society for the Promotion of 
Industry offered a prize of 2000 marks for the best manganese 
alloys, with a view to obtain samples which might be tested for 
their physical qualities, especially their tensile resistance, and by 
this means to ascertain the influence of manganese on iron. The 
competitors were the Gutehoffnungs Ironworks, Oberhausen, 
and R. Seelhof, engineer of the cast steel and arm factory, 
Witten. No less than 20 iron rods were required, which had all to 
be 50 centimetres long and 40 mm. thick. The first lot was to 
consist of an alloy of manganese and iron, of which the carbon 
did not reach 0°6 per cent., and all other substances were not 
allowed to exceed 0°4 per cent. The second set was to consists of 
carbon containing an alloy, manganese, and iron, in whiah all 
other substances were not allowed to exceed 0°6 per cent. The 
chemical analyses and tests show that it is very difficult to mix 
alloys or different sorts of iron, that manganese is very easily 
oxidised and disappears from the alloy, and that when the rods 
were worked in a lathe or with a plane, and prepared for the tear- 
ing tests, they exhibited a large number of spots, showing that the 
amalgamation was imperfect. Notwithstanding that the results 
were not in accordance with the conditions, the society agreed to 
award the prize to the competitors on account of the trouble they 
had taken. The Gutehoffnungshutte having come nearer the 
conditions, was awarded two-thirds and Seelhoff one-third of the 
prize offe 


MISCELLANEA. 


THE foreign ice trade with India is disappearing, American ice 
being unable to compete with the ice now locally manufactured in 
ali the large Indian towns. 

WIrHIN the last few days borings for ironstone, which have been 
attended with the greatest success, have taken place on the 
estate recently purchased by Mr. Bolckow on the Hambleton Plain. 
It is well known that ironstone exists along the chain of the 
Hambletons, of which the Cleveland Hills are a northern 
extension, 

ON the 19th inst. Messrs. Robert Thompson and Sons launched 
from their shipbuilding yard at Southwick, Sunderland, an iron 
screw steamer, the Mastiff, built to the order of Messrs. R. Thom- 
son and Co., London, of the following dimensions, viz.:—Length 
over all, 251ft.; breadth, 35ft.; depth of hold, 22ft. 9in. She 
will have engines of 130 nominal horse-power, by Messrs. S. and 
H. Morton and Co., of Leith. 

THE Colonies and India draws attention to the fact that the 
electric light has in every sense a larger field for its operations in 
the colonies and India than in the old country. Here it has to 
invade a field already occupied by gas. There it will find itself in 
many cases without a rival. Even where gas is already supplied in 
the colonies the price is so high as to place electricity under much 
more favourable conditions as to comparative cost than in England. 

THE quarterly return made to the Board of Arbitration for the 
North of England iron trade shows a remarkable increase in pro- 
ductive power for the quarter, amounting to 25,167 tons, the 
total output being for the quarter—rails, 4428 tons, at the net 
average price of £5 6s. 14d.; plates, 111,525 tons, net average 
price £6 1s. 84d.; bars, 20,332 tons, net average price £5 19s. 4}d.; 
angles, 34,244 tons, net average price £5 %s. 75d. The increased 
production has been almost entirely in shipbuilding iron. The pro- 
duction of manufactured iron for the whole year is 58,417 tons, 
as compared with 508,436 tons in 1880—an increase of about 
90,000 tons. 


Our Sheffield correspondent writes :-—“‘I notice the death of Mr. 
John Rosely, of Haverholme House, Lincolnshire, one of the lead- 
ing men in the iron and coal trade of the north. He was the son 
of a mining enthusiast in Durham, and began life by assisting his 
father in tapping the great bed of Cleveland ironstone at various 
points long before that immense deposit was thought of by 
capitalists. In Lincolnshire, the scene of his greatest success, he 
lived to see, what twenty years ago was a barren moor, a busy hive 
of industry—twenty blast furnaces, consuming over 1,000,000 tons 
of iron ore per annum, yielding 365,000 tons of pig iron of the 
nominal value of £1,000,000, and affording work to 2000 hands.” 

THE Leeds Waterworks Committee resolved that boilers shall no 
longer be supplied under high pressure direct from the waterworks 
main pipes. The committee find by experience that it is impos- 
sible always to maintain the very high pressure in the mains that 
is needed, and the varying demands made for other purposes at 
certain periods of the day, and the occurrence from time to time 
of burst pipes or blown joints, render the constant maintenance 
of such a pressure impracticable. Some months ago a manufac- 
turer in Leeds, whose boilers were supplied direct from the mains, 
gave the Waterworks Committee formal notice that he should hold 
them responsible for the consequences of any accident to his boilers 
by reason of a falling off or cessation of the pressure in the mains. 
The committee have resolved to put a stop to the possibility of any 
such claim in the future. 


Ir is still said that the proposal to construct a canal vid Lake 
Nicaragua, in opposition to M. de Lesseps’ Panama scheme. is taking 
definite form in New York. A company is being formed, and 
application will be made to the Legislature for a Bill incorporating 
the company and granting it special powers. It is proposed that 
the capital shail be £5,000,000 sterling, and that the United States 
shall guarantee the interest on the subscribed capital at a minimum 
of 3 per cent. for twenty years from the opening of the canal. 
Several Californian speculators have arrived at Panama for the 
purpose of erecting ‘* villas” on the route to be taken by the 
Panama Canal. The first of these is to be constructed at Gatien, 
and will comprise fifteen distinct buildings, with accommodation 
for 400 men, including a separate dwelling for the engineers, 
lodgings for the workmen, a bakehouse, icehouse, workshops, and a 
hospital. 

WATCH-MAKING by machinery, our Birmingham correspondent 
writes, is a growing industry in Birmingham. At the factory of 
the English Watch Company, of Villiers-street, Lozells, there is as 
much as 500ft. of pulley shafting. Among much delicate technical 
machinery there is a milling machine, a wheel-toothing machine, 
and a drill as fine asa human hair for the regulator holes. One 
valuable automatic machine, whose construction the firm keep 
private, is an apparatus for the cutting at one operation of a dove- 
tail slot and a dovetail ‘‘ jewel-slip” over a jewelled hole. The 
cutter, set by a micrometer gauge, and running at 2000 revolutions 
per minute, can cut a hair stretched upon a jewel without touching 
the stone itself. The firm claim to employ the most minute steam 
power lathe work in the world for turning the tiny balance-staff 
pivots for the jewel holes. The company report considerable suc- 
cess in the competition which they are carrying on with American 
and other machine-using watch-makers. Last year the company 
secured the contract for watches on the Indian State Railways. 

THE subsidence of land in the Cheshire salt districts continues to 
excite considerable alarm and increasing interest. The Dunkirk 
district, the scene of the great subsidence of December, 1880, has 
shown itself to be thoroughly shaken, and the subsidences going on 
there are visible from day to day, while at intervals sudden sink- 
ings of great depth appear, and let in the fresh water to the brine 
pits. The amount of damage done to Ashton’s works alone— 
which are situated close to the sinking centre—is estimated at over 
£2000. In Marston the sinking called ‘“‘Neumann’s Flash,” 
extends and deepens continuously. ‘The subsidence which, how- 
ever, has caused most consternation to the inhabitants of the town 
is the one in Leftwich, which for the last three months has 
developed itself and every few days takes in a portion of the main 
highway. Since September last the local board have filled in a 
series of holes forming on the same spot, which in the aggregate 
have amounted to 50ft. in depth. At Winsford and up the 
Weaver the sinking continues, as also at Billinge-green and What- 
croft. The subsidence is ascribed to the brine pumping going on 
in all directions. During the past year there has been a scarcity 
of brine, particularly at Winsford. The make of salt seems to 
require more brine than is produced from the percolating rainfall. 

GREAT improvements and additions have been recently completed 
in the drainage of Walthamstow, under the direction of Mr. G. B. 
Jerram, A.M.I.C.E. The defects in the sewerage were chiefly 
in the private streets. One of the principal works that have 


been exeeuted consisted in providing sewers for —s- 


Higham-hill, where before cesspools existed, which overflowe 
into the brook. The level of the main northern sewer was above 
that of the brook, and this has been got over by building a new 
culvert, and raising the road some 4ft. 6in. in height, thus making 
the approach to Higham-hill much easier and more convenient. 
The culvert is 8ft. in width and 4ft. high, the invert being curved 
and laid with Staffordshire blue bricks on edge, in cement ona bed 
of concrete. This is covered over with iron girders, and jack 
arches covered with concrete. The sewer recently laid is over 
six miles in length, and over 28,000 cubic yards of earth have 
been excavated. Junction pipes are laid at intervals of 30ft. and 
40ft., so as to avoid any necessity of breaking the sewers to make 
any connection therewith. The works have been executed by 
Messrs. Currall and Lewis, contractors, of Birmingham. The 
construction of the surface water drains has prevented any flooding 
of the sewage farm during the recent extraordinary floods in the 
Lea Valley, thereby removing one of the causes of difference 
between the Local Board and their tenant, 
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CONTRACTS OPEN—GOODS WAGONS, GREAT NORTHERN RAILWAY. 
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OONTRAOTS OPEN. 
550 NINE-TON GOODS WAGONS—GREAT NORTHERN 
RAILWAY. 


THE Great Northern Railway Company invites tenders for 550 
goods wagons. The accompanying engraving illustrates their con- 
struction, The following is a copy of the specification. The 
ogo arrangement of the wagon is shownin the rg above. 

e body to be 15ft. long by 7ft. 6jin. wide outside, and 3ft. deep 
inside, exclusive of 4in. coping iron; to be carried on four wheels, 
3ft. in. diameter at centre of tread, placed 9ft. Gin. centre to 
centre ; the whole of the underframe to be of St. Clair white oak; 
the floor, sides, and end boarding of best St. Petersburg deals; the 
whole to be of the best quality, dry, sound, and free from knots 
and shakes, All the wrought ironwork where not otherwise speci- 
fied to be of the best hammered scrap iron, cleanly forged, and 
where fitted to woodwork to be bedded on white lead; the draw 
chains to be made of best Yorkshire chain iron; axles and tires to 
be of best Bessemer steel of approved English manufacture; 
springs to be made of the best spring steel; all the bolts and nuts 
to be screwed to Whitworth’s standard, and all the nuts hexagonal; 
all the bolt heads inside of wagon to be countersunk flush, and 
corners well rounded off washer plates, 


Underframe.—Underframe 15ft. long by 6ft. 104in. wide outside, 
and made to the following dimensions :—Sole bars, 1lin. deep by 
4tin. thick, and to have a plate ,%in. thick on outside, makin 

total thickness 4}4in.; to be tenoned at ends into headstocks, an 

secured on inside with knee iron 10in. deep by Sin. by = 
and on outside by knee iron 10in. deep by =. by 3in. e 
headstocks to be 13}in. deep by 44in. thick by 7ft. 64in. long mor- 
ticed to receive soles, spring bed stretchers and diagonals. The 
_ crossbearers to be 1lin. by 5in., tenoned into soles, and morticed 
for longitudinal, diagonals, and spring bed. The longitudinal to 
be 10in. by 5in., tenoned into crossbearers; to be flush on bottom 
side, and on top to have a saddle ay bolted on with three Sin. 
bolts, 5ft, 9in. /~ by llin. wide in., bevelled on edges as 
shown to 24in, The diagonals to be in. by 4in., tenoned into 
headstock and crossbearers. The spring bed to be formed by longi- 
tudinal pieces din. square, tenoned into headstock and crossbearer, 


and further secured to the crossbearers by a wrought iron palm 


| plate 3in. thick, bolted underneath as shown; also to be yoo | 

secured with four longitudinal tie bolts, fin. diameter from head- 
stock to crossbearer as shown, these bolts to have square heads 
inside and nuts on outside of headstock; a striking or washer plate 
on outside of headstock 144in. by 9in. by 4in., and one on cross- 
bearer. Pieces of oak to form a to be put in as shown; 
and on top of spring beds between headstocks and crossbearers, 
two pieces of oak 3}in. by 3}in. to be put in to support floor boards, 
boxed at each end jin. deep. The crib rails to be 5in. by 4in., 
the full length of wagon, half lapped on to headstocks and secured 
to sole with four gin. bolts; two pieces of oak 4}in. wide by 4in. 
thick by 8in. deep to be bolted on sole bars on outside, to form side 
door stops. The tie bolts to be two cross tie bolts Zin. diameter, 
four bolts fin. diameter in each spring bed, and two between 
crossbearers as shown. ‘The tenons on soles, crossbearers and 
longitudinals to be 14in. by lin. by 34in. between where double 
tenons are used; all the other tenons to be lin. by l}in. deep. 
Rope rings to be three on each side of wagon and two on each 
headstock as shown. Striking plates gin. thick to be fastened to 
sole behind the buffing spring as shown. 

Boards,—Sides and ends of the body to be 2}in. thick planed on 
the outside with plain edges, having outer edges slightly chamfered ; 
the corners to have corner plates jin. thick, 3ft. 5in. long, Sin. by 
8in. wide, and bolted with eighteen jin. bolts in each; great care 
must be taken to have all the heads of the inside bolts flush, and 
heads made to pattern, the edges of inside washer plates must also 
be well rounded off. The sides to be strengthened by two wrought 
iron knees to each, of the strength shown on drawing, and bolted 
to the sides with }in. bolts, two in each board with a long washer 

late inside, 2}in. by in. thick, rounded off on edges as shown. 
e side doors to be 5ft. 5in. wide in the clear, with three strong 
hinges bolted to them with jin. bolts as shown, the two outer 
hinges to have lugs forged on to form the fastening, which must be 
made in all respects to detail drawing ; the lower part of hinges to 
be bolted to crib rails and soles. e ends to be strengthened by 
two oak stanchions din. by 4}in. at bottom, tapered to 2}in. by 
3hin. at top, bevelled as shown, fastened to headstocks by a wrought 
iron plate lft. 6in. long by 3in. wide by fin. thick, and bolted up 


with one #in., one §in., and one }in. bolt in each end board as 
shown. Body to be fastened to crib rails and headstock by twelve 
din, bolts, cup head bolts on coping, and nuts and washers under- 


neath. Coping to be 2}in. by }in. thick carried all round, welded 
up at corners and fastened down with twenty-eight screws 2tin. 
long No. 18, besides bolts as shown on drawing. e floor boards to 
be 2hin. thick, placed across the wagon spiked to underframe with 
5in. spike nails. The bottom doors to be 4ft. 10in. long by 2ft. 3in. 
wide in the clear, 1lin. a) as shown, each door to be supported 
by two strong wrought iron hinges, and opened by two levers. 
The brackets for oy oe the hinges to have two eyes, and are let 
in flush with top of longitudinal bearer at 3ft. 10in. cr. to cr.; 
through each hinge and bracket passes a long bolt 1}in. diameter, 
and held in place with a ;yin. age pin at each end. Each door 
to have a strap plate on underside 3in. wide by jin. thick. The 
levers for opening the doors to be 1ft. 10}in. long, fixed to studs 
bolted through sole, and so fixed that when the fin. pin shown is 
taken out and both levers pulled outwards the door will fall down. 
— and levers to be made to detail drawing. Six bolts in each 
inge. 

The Springs are to be of the best spring steel, properly tempered 
so as to retain their original camber after being forced straight 3 
buckles of the best hammered scrap iron well shrunk on to spring 
and secured with ;zin. rivet. Bearing springs to have twelve 
fin: by 3in. plates, 3ft. 8}in. long, with 5jin. camber unloaded. 

uffing springs to have nincteen gin. by 3in. plates 5ft. 3}in. long. 
with 14in. camber unloaded ; all plates spear pointed and made 
to detail drawing. Each plate to be well painted before the sprin 
is put together, and stamped with maker’s name and date o 
manufacture. y 

Azle-boxes and Guards.—Axle-boxes of the best cast iron with 
gun metal steps, cast in the proportion of 2}0z. of tin to 1b. of 
copper, accurately fitted in boxes and made in every respect same 
as detail drawing. Axle guards of the best hammered scrap iron 
fin. thick, of the exact form shown in detail, forged perfectly 
parallel between the legs; each d to be secured to sole b 
seven Jin. bolts with nuts on outside; a clip strap to be provid 
at bottom of guard as shown. 

Buffers and Drag Hooks.—Buffer heads and rods to be forged 
solid from the best hammered scrap iron, the rod to be 24in. 
diameter and made ljin. square at ends to receive buffer shoes. 
Buffer shoes of cast iron to accurately fitted to rods and 
secured with best Yorkshire iron cotter as shown. Sockets of best 
cast iron 94in, long, bolted to headstock with three gin. bolts in 
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each, and placed 5ft. 8in. apart cr. to cr. Draw-bars and hooks of 
the best hammered scrap iron, links 1$ diameter of the best York- 
shire chain iron neatly forged and secured to draw spring by a 
likin. pin. A striking plate to be bolted to headstock on outside 
14hin. long by Yin. by Jin. which also forms a washer plate for 
the longitudinal tie bolts; the nuts to be on outside of plate. 

Hand Brake.—A hand brake carried on a cast iron bracket which 
forms one of the spring shoes to be made as shown. The short 
shaft to be 24in. diameter in middle with 14in. squares at each end 
for levers. Hand lever to be $ft. Gin. long, and made to detail 
drawing and cranked to clear axle-box. Brake rest to be made of 
wrought iron 2}in. by jin. thick and to shape shown on drawing. 
Brake block of cast iron and attached to short lever as shown. The 
bolt for brake block to be case hardened. 

The wheels to be 3ft. 2}in. diameter at centre of tread and 2ft. 
10in. diameter inside tire, and 4ft. 53in. between tires. The 
skeleton to be made of solid wrought iron of approved design and 
manufacture. Tires to be of best Bessemer steel of approved 
English manufacture, to be bored out to gauges supplied, 2in. thick 
at centre of tread when finished, secured to wheel with clip on 
the outside edge and four fin. screw bolts as shown on drawing. 
The axles to be of best Bessemer steel of approved English manu- 
facture, and finished to the following dimensions :—Bearings, Sin. 
by 3hin.; centre of bearings, 6ft. 4}in.; diameter in wheel seat, 
5iin. by 7gin. long ; diameter at centre, 4}in. The name of maker 
and date of manufacture of wheels, axles, and tires must be clearly 
stamped on. The initials G.N.R. must also be stamped on bosses 
of wheels. Wheels to be forced on to axles with a hydraulic 
pressure of 60 tons. The contractor to make good any defects 
that may be discovered in the wheels, axles, or tires within twelve 
months from the date of delivery. 

Two card racks, two wrought iron horse hooks, and ten rope 
rings to be put on as shown. All details to be distinctly marked 

Outside of wagons to have two coats of lead colour and two 
of brown paint (to pattern) and then one coat of good carriage 
varnish. All the ironwork to have two coats of lead colour and 
one coat of black lacquer. Spring plates to have one coat of lead 
paint previous to being put together, and two coats of lead and one 
of black lacquer after being erected. The writing and number on 
wagon to pattern. 

A pattern wagon will be supplied to the contractor. The mate- 
rials and workmanship to be of the very best description through- 
out. The figured dimensions are in all cases to be worked to, but 
no advantage to be taken of any omission of detail in the drawings 
or specification, as full explanation will be given should any part 
not be sufficiently shown or understood ; and in case of any dispute 
arising, the decision of the company’s locomotive engineer is to be 
taken as binding. The wagons and materials are to be subject to 
the inspection and examination at any time during the construction 
thereof, and on completion thereof, of the company’s locomotive 
engineer, or such persons as he may appoint, who shall have full 
power to reject all or any of the wagons, or materials, or details of 
the same, that are not in his or their opinion in full accordance 
with the spirit and intention of this specification, as regards design, 
materials, or workmanship. The whole of the wagons to be deli- 
vered free of charge on any part of the Great Northern Railway. 
Thé contract is to be carried out to the satisfaction of the loco- 
motive engineer of the company,. whose decision shall be final and 
conclusive as to any and every question that may arise concerning 
the construction or meaning of this contract. No payment is to 
become due or payable under this contract without the written 
certificate of the locomotive engineer of the company. The said 
locomotive engineer is to have power at any time to rescind this 
contract, if at any time in his opinion sufficient speed has not been 
shown or made in the execution of this contract or in case the 
contractor or contractors or any of them shall become bankrupt or 
insolvent, or file any petition for liquidation by arrangement, or 
composition, or shall have any proceedings in bankruptcy taken 
against him or them ; such rescission shall not affect, and shall be 
without prejudice to any right of action the company may then 
have for delay or otherwise, for non-performance of this contract, 
or for any breach or breaches thereof. The directors do not bind 
themselves to accept the lowest or any tender. Tenders sealed up 
and marked “Tenders for Wagons,” must be delivered on the 
official form only, at the Secretary’s office, before Ten o’clock a.m. 
on Thursday, 2nd February. 


LETTERS TO THE EDITOR. 
We do not hold ourselves responsible for the opini of our 
correspondents. 


THE FORTH BRIDGE. 

S1z,—Whilst entirely agreeing with Mr. Edwin Clark as to the 
small lateral extent of heavy blasts of wind, and the compara- 
tively insignificant influence of high wind gauge pressures on struc- 
tures of the size of the Britannia Bridge, I believe the statement 
in your article to be quite correct, that by a slip of the pen Mr. Clark 
has underestimated the action of the wind on that structure. On 
page 787 of Mr. Clark’s work on the “‘ Britannia Bridge ”—the most 
valuable contribution, in my opinion, ever made by an engineer to 
the literature of his profession—there appears the following 


equation :— 
4 (a + “ 


With a 20 lb, wind Mr. Clark finds «7 = 120 tons, and by substi- 
tution he obtains 4 - = 621, whence, he remarks, f = 74°5 tons 


per square foot, or but the “‘insignificant ” stress of half a ton per 
square inch. He has clearly multiplied by ‘621 when he ought to 
have divided, and the stress under a 201b. wind would, therefore, 


1 . = 2°6 times greater than that calculated by him. Asthe 


“621 
oss by rivet holes would reduce the sectional area of metal by 


about one-third, the actual tensile stress would be . or, say, four 


times that stated by Mr. Clark. In other words, considered as an 
independent beam, the stress upon the Britannia tube from wind 
ressure would be 1 ton per square inch for every 10 lb. per square 
oot pressure instead of 4 ton for 20 lb. as given in the work cited 
above. B. B. 
Westminster, Jan. 24th. 
COLD-AIR MACHINES. 


Srr,—I have read Mr. Sturgeon’s letter on this subject in last 
week’s ENGINEER. Though disagreeing with most of that gentle- 
man’s remarks, in so far as they deal with the communication I 
had the honour of sending you on the 26th ult., yet I do not feel 
that the subjects at issue are of sufficient general interest to warrant 
my encroaching on your space with any detailed exposition of the 
fact. To give this fully, and without running the risk of being 
further misunderstood, would occupy considerable time. I must, 
however, ask youto permit me to correct the statement that the 
inlet valves in my compressors—as illustrated in the scientific 
papers—are not positive in their action, but depend for their lift 
on the creation of a partial vacuum. In all illustrations with any 
pretence to detail, the gear for lifting these valves is very distinctly 
shown, and it must be in the recollection of many of your readers 
that I have always advocated the importance of positive action. 

Mr. Sturgeon seems to think he has a monopoly of the method 
of abstracting what he calls the ‘natural moisture” from the air 
when under compression, as well as of high speeds in relation toair 
compressors. I need hardly say this is not aoaen. When fresh 
air containing the usual amount of moisture in solution is com- 
pressed and cooled, a portion of the vapour is condensed according 


to a natural law, whieh is fortunately at the service of all makers 
and users of air refrigerators, and Mr. Sturgeon does not even 
attempt to get rid of the further amount of water dealt with in 
my own and other drying apparatus. 


accusation that because the air in his refrigerators is only com- 
pressed to 30 lb. absolute, it will hold double the amount of water 
in suspension that it would if compressed to 60 1b, as in an ordinary 
machine, the assertion is made that only a limited amount of water 
is present. Mr. Sturgeon does not seem to appreciate that if this 
were the case no ‘‘natural moisture” would be got rid of, as, of 
course, only the excess above that required for saturation can be 
thrown down, and if the cooled air at 301b. pressure be not satu- 
rated there could not possibly have been any deposition. 

As to speed, it is veil known that there is no difficulty in making 
compressors to run efficiently at the rate adopted by Mr, Sturgeon, 
and there are refrigerators of 12in. and ldin, stroke in work at 
from 150 to 200 revolutions per minute, though there is no reason 
to suppose that this is a final limit. 

With regard to the amount of moisture which can be abstracted b 
my system, I would simply refer to the following formula, whic 
gives the pounds weight of aqueous vapour mixed with 100]b. of 
pure air at any given temperature and pressure :—~ 

62°3 E 299) 
29-9 — * weight of water in pounds, 
E being the elastic force of the vapour at the given temperature in 
inches of mercury, and p the absolute pressure also in inches of 
mercury. Apart from its bearing on Mr. Sturgeon’s observation, 
this formula may possibly be of interest to some of your readers. 


T. B. Ligutroor. 
116, Fenchurch-street, E.C., January 17th. 


Srr,—Since writing you last on this subject I have seer Mr. 
Lightfoot’s specification, and finding that he there describes an 
arrangement of cams for actuating the inlet valves of his com- 
pressor, I desire to anticipate his correction of my letter in this 
respect, by admitting that, so far, his valves appear to have a 
positive action imparted to them. Whether he makes them so, or 
as they appear in the illustration given in the scientific journals, I 
cannot say, not having seen his machine. In the year 1869 I tried 
similar cams for air compressors and found them objectionable at 
high speeds, as the gear was liable to knock itself to pieces. I, 
therefore, abandoned that method in 1873. I believe cams were 
used by Lowe before I employed them. I tried many contrivances 
to get a positive action of the inlet valves, all more or less objec- 
tionable, like the cams, before I adopted the stuffing-box or 
frictional inlet valve in 1873. JOHN STURGEON, 

3, Westminster-chambers, Victoria-street, : 

Westminster, S.W., Jan. 18th. 


STRAINS ON BOWSTRING GIRDERS, 


Srr,—Will you allow me, through the medium of your columns, 
to draw the attention of engineers to what seems to me to be a 
fallacy about the strains on some parts marked H H, &c., on sketch 
enclosed. 

We all are in the habit of regarding these members as ties, and 
their more especial function to be the counteraction of rolling load 
strains, the theory being, as I understand it, that deflection being 
caused at the point of entrance of a rolling load—such as a locomo- 
tive—or a moving live load—such as a body of soldiers or a drove of 
cattle—entering on a bridge, and this deflection moving with the 
load, causes a wave action on the floor of the bridge, which creates 
a sort of longitudinal strain tending to move the floor bodily for- 
ward before the advancing load, and the ties H H must be intro- 
duced to counteract this, 


I think this theory is fallacious, so far as the need for ties is 
concerned. In a railway bridge the floor plates, rails, and cross 
girders being all securely rivetted and otherwise fastened together, 
virtually constitute a most rigid and strong web girder, so exces- 
sively deep, as measured by the span of the bridge, in proportion 
to its depth, as measured by the length of the cross girders, that it 
is incapable of deflection in the direction of the wave strain caused 
by the moving load. The same applies to road bridges. My own 
opinion, therefore, is that ties H u are mere excrescences, useless 
members, and the material in them would be as well omitted, or, 
better still, be used as vertical members. 

I would like, however, to see other engineers discuss the matter 
our — HAMILTON W. PENDRED. 
an. 


in 
SNOW-HILL STATION ROOF. 

S1r,—I fully endorse Mr. Timmin’s remarks about the weakness 
of this structure. Assuming the very moderate allowance of 35 lb. 
per square fdot made up thus: 10 Ib. per foot for weight of struc- 
ture, 5 |b, for snow, and 20 lb. for wind, which will make a total of 
30°6 tons on the truss, then, taking moments round A, we have :— 
55. x 15°3— x 5-16 + 30°0 x 4°5 + 41°9 x 332 +49°3 x 2°3) 

= 41°5 strains on truss on the centre member B of the truss, which 
has an area of 3°14 square inches, which gives 13°2 tons on the 


square inch, which is an excessive amount, and that too e to 
the sulphurous fumes and vapour from the locomotives. Therecan 
be no doubt whatever that the structure is a very unsafe one, and 
the Great Western Company will incur grave responsibility if it is 
not immediately strengthened. It is surprising that such a weak 
and faulty structure could have been erected so late as 1873, the 
date, I believe, the station was renewed. C. E, BAINES. 
Victoria Cottage, Harrow, January 2Ist. ¥ 


Sir,—I think many of your readers are indebted to Mr. Timmins 
for his diagram of strains and description of the errors of construc- 
tion of the Snow-hill Station roof. I have no doubt the matter 
stands _ as he has described. If the theory is correct that iron 
roofs of this description should have a rise of one-third their span, 
this roof must be defective on this score also, One-third of a span 


of 92ft. 2in. would give a fraction over 30ft. 8in,, whereas the rise 
is only 27ft, Gin, 


It is curious that though in order to defend himself from the’ 


I do not know the rule for determining the usual distance be- 
tween top of a principal rafter and tie-rod, but I presume, if the rise 
were increased, the distance between the rafter and tie-rod would 
also have to be increased, and the ties made a trifle stronger in 
proportion to their increased length. Perhaps Mr. Timmins will 
enlighten us a little further as to these particulars of roof con- 
struction. 

I think some investigation should be made respecting the struc- 
ture in question, in order that the weak points may be strengthened, 
as a guarantee of a little more security against the possibility of 
another engineering disaster, 

January 24th. 


A, 


Srr,-—Mr. Timmins’s letter brings to light some very astonishi 
facts. Although I do not entirely agree with all his conclusions, 
am bound to admit in the main they are correct. Probably, the 
method of obtaining the strains for a vertical reaction of the piers 
and application of the load is open to objection, on the ground that 
such a state of things can never exist. This, however, would not 
account for the undoubted scarcity of metal; and unless the roof 
really receives some considerable support from the adjoining 
buildings, causing it to act as an arch, and thus partly relieving the 
strain on the ties, I am at a loss to see why the roof does not show 
signs of giving way. That it is a very weak structure a moment’s 
reflection will show, as the main tie-rod at centre is only 2in, 
diameter, whilst the principals are only 8ft. deep at the centre, and 
are placed 20ft. apart, ‘To prove by diagram and calculations that 
this is out of the question for a permanent roof of 92ft. span is 
like using a steam hammer to crack a nut. 

Camberwell, January 25th. F. 


THE TENSILE STRENGTH OF LONG AND SHORT BARS, 


Sm,—Allow me to correct an evident slight clerical error in 
your report of Professor Chaplin’s interesting paper “On the 
Loge Strengths of Long and Short Bars,” in your issue of the 
6th inst. 

The article says, if A. is the probability that any particular 
untried bit of unit nt has a strength lying between 8, and 
(S, probability that its strength lies below 8, — zP, is 
therefore (} — Ax). Therefore, the probability that a bar of the same 
quality and section, and n units long, has a strength lying below 
(8: — Pi) is — Ax)»” 

It is easy to see that if this were the case the value of this 
chance would decrease as increased, that is to say, the chance of 
the bar being below a certain strength would be lessened by 
increasing the length of the bar, which is obviously not the case, 
because the longer the bar the greater is the chance of its con- 
taining a piece much weaker than the average of pieces of unit 
length. The strength of the bar aeeny depends on the negative 
chance of the absence of weak pieces. With the same supposition, 
then, as you make, the chance of this particular untried piece 
having a strength above (Si: — x Pi) is tt A... Therefore the 
srobability of a bar of the same quality and section and of n units 
Gee having a strength above (S,; — x P:) is—just as in the fourth 
paragraph of the first column of your article—equal to (4 + Ax)", 
and the chance of the —_ — a strength below (S1 — xP) is 

— (} + Ax)" 

I have no doubt that this Suttaie is the one intended, and adapts 
itself to the tables required ; but I have had no convenient oppor- 
tunity for testing it further. In this form it will be seen that the 
chance of weakness increases with the length of the bar. 

JOHN H. BLAKESLEY. 

23, Fopstone-road, Earls’-court, 8.W., January 19th, 


A PROBLEM IN PILE DRIVING, 


Smr,—The following facts respecting important pile foundation 
work in the United States I beg to submit for the consideration 
and comment of such of your readers as may find them of profes- 
sional interest. 

A grain warehouse is located 25ft. back from the dock front of a 
navigable river. The house is 142ft. by 213ft., and is ape 
on stone piers 4ft. by 7ft. at the bottom, resting on nests of piles. 
Each nest is composed of thirteen piles, and must sustain a 
maximum load of 325 tons, or 25 tons on each pile, assuming the 
weight to be uniformly distributed. The piles are of hard beech 
and maple of good quality, 18ft. to 25ft. in length, I4in. in 
diameter at the large end. ‘Lhey are driven by a pile-driving 
hammer of 2000 lb. weight, having a total fall of 34ft. The surface 
soil is sandy, and the piles drive through it freely to a depth of, 
say, 13ft. to 15ft., reaching that depth in, say, twenty to thirty 
blows, and going about din. in the last of said blows. The piles, 
being from 18ft. to 25ft. in length, would give a hammer fall of 
3lft. to 24ft. at, say, 15ft. deep. Below the depth of 15ft. a 
harder material is reached, through which the piles go at varyin 
distances, between 3fin. and 1}in, at each blow, until the depth o 
25ft.—the full length of the longer piles used—is reached. Single 
test piles driven to a maximum depth of 38ft. fail to find any 
harder material. 

The rule adopted in driving has been to reach a minimum depth 
of 18ft., and to require that each pile shall be driven until it 
goes not exceeding 2in. on each of five consecutive blows from a 
2000 1b. hammer falling 30ft. 

Now I wish to know (1) What weight should such piles so 
driven sustain, and how determine? (2) What would be the bearin 
power of piles 18ft. long and driven until they go 2}in. on each o 
five consecutive blows of a 2006 1b. hammer falling 24ft., as com- 
pared with the like bearing power of piles 25ft. long and driven 
until they go 2in. on each of five consecutive blows of a 2000 lb. 
hammer falling 32ft.—how are the results determined in each 
case? (3) What would a 2000 1b, hammer falling 32ft. be equivalent 
to in dead load placed on the top of a pile, and how determined? 

January 14th, PHILADELPHIA. 


WATER SUPPLY IN INDIA. 


Srr,—In the Lancet I see a long letter by Dr. Cookson on the 
oy percentage of deaths among the European soldiers in India. 

. Cookson attributes this to the dirty water supplied to the 
troops. It is to be hoped that water supply forms part of the 
curriculum at Cooper’s Hill. The wells made in India are mere 
surface wells made in the middle of the cantonments; the water is 
the mere surface soakings which go down in the rains to the sand- 
bed underlying the surface soil. As there are no drains or sewers, 
either open or closed, in Indian cantonments, it is obvious that 
after twenty or thirty years the soil must lose its power of 
oxidising animal matter, and that this water will be very nasty. I 
quite agree with Dr. Cookson that this dirty water carried in dirty 
leather bags is most objectionable. Besides cholera and dysentery, 
all sorts of skin diseases are poe in this way. 

There is, as a rule, no want of water in India; the fault lies 
with the obstructive routine of the department. All that is needed 
is to sink a deep well or wells two or three miles out of the canton- 
ments, and pump the water by steam power toa covered-in reservoir, 
where it will be kept clean and cool. The land round the well 
should be kept under grass, and will cause no expense, as grass is 
needed for the cavalry and artillery horses. A, G, Murray, 

141, George-street, Edinburgh, 


STRAINS ON CRANE POSTS, 


S1r,—In addressing you again I do not propose to add one word 
to the controversy upon the central point at issue, but in a letter 
—— in your journal to-day, Mr. Stokes makes a personal 
charge, which Iam compelled to refute. He accuses me first of 
changing my ground surreptitiously ; and secondly, of doing so after 
“*Mr. Coventry has kindly called his &e. 

Taking the second statement first: Mr. Coventry’s first letter 
was published om December 16th. Mr. Stokes admits that my 
letter, published 9n December 23rd, took up what we will for the 
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moment call my final position. If he will look again at that letter, 
he will see that it was written on November 26th, i.e., three weeks 
before the appearance of Mr. Coventry’s first. Sucha charge based 
on such careless reading is most unjustifiable, and I hope Mr. 
Stokes will see his way to an unqualified withdrawal, and as 
promptly made as that of his equally erroneous formule for ‘ the 
neutral axis theory.” 

Now, as to the charge of changing front. Mr. Pendred said, 
October 7th, “I took the neutral axis as gradually being eliminated 
till it disappeared in the breast.” This view was the object of all 
iny adverse criticism. J considered the question as one purely of 
the existence or not of a neutral axis; assuming that if the exist- 
ence were proved, the position would be calculated with due regard 
to mechanical laws, My letters of October 21st and November 
11th were written with this idea in view, and a reference to the 
conclusion of the former will show that a general contention for a 
neutral axis was the central point of the letter. 

But as the correspondence procecded, I found writers who 
admitted the existence of the axis placing it in unheard of and 
absurd positions, and to such I hoped my two letters appearing 
December 9th and 23rd might be useful, and therefore wrote them, 
the one treating of the simple girder, the other of the crane post; 
and here it became necessary for the first time to allude to the 
excess stress in the breast. Until then I had contended only for a 
neutral axis, and had nowhere said a word as to the amount of 
stress which might exist on either side of such axis in a crane post. 
If, therefore, I had previously taken up no ground upon this ques- 
tion, Mr. Stokes’s accusation of changing ground is wienied 

34, Freke-road, Lavender Hill, 8.W., C. G. Mavor. 

20th January. 


Srr,—Will Mr. Coventry, or Mr. Major, or Mr. Stokes, or Mr. 
Ward, or any of your correspondents, tell me whether the breast 
of a bent crane ought to be thicker than the back or not, in one 
word? I do not want to know how much thicker, but only whether 
it ought to be thicker at all. Sometimes I think it ought to be ; 
then I read over your correspondents’ letters again, and I think 
it ought not to be, because the neutral axis shifts about so, Then 
I find that it is not a neutral axis, buta “neutral line,” or an 
“axis of rotation” that is talked of; and so my brains get 
all in a muddle. Surely this must be the fault to a large 
extent of your correspondents, I do not find any such muddling 
of brains take place when I read Clerk Maxwell on ‘‘ Heat,” or 
Goodeve on the ‘Steam Engine.” May I ask fora clue—is the 
breast to be thicker than the back or not? Yes or no. 

Hoxton, January 24th. A PvzzLep STUDENT. 


POWER AND SPEED OF TORPEDO BOATS, 


Sir,—In your last issue you drew attention to the fact that the 
proportion between the powers required to propel boats of different 
sizes is far from constant at all speeds. It so happens that we have 
recently had under trial two torpedo boats of different sizes which 
illustrate the above very clearly, and as it may be of interest to 
your readers we annex the following facts. The larger boat was 
100ft. in length by 12ft. Gin. beam, having a displacement of 
40 tons. The smaller one wes 86ft. in length by 11ft. beam, having 
a displacement of 33 tons :— 

To drive the 40 ton boat 15 knots required 248 LEL?, 
3 15 277 


” 3: ” ” ” ” 


” 40 ” 18 ” ” 394 ” 
” 33 ” 18 ” ” 3904, 
” 40 ” 21 ” ” 540 ” 
Poplar, January 24th, Yarrow AnD Co, 


THE EFFICIENCY OF TURBINES, 


S1r,—Those of your readers who are interested in the discussion 
on the above subject, which commenced in THE ENGINEER of 
January 23rd, 1880, and to which Messrs, McKenzie refer in their 
letter of last week, will remember that at the outset difficulties 
relating to weir measurements put an end to the correspondence. 

If those who have now opened up the question, and other prac- 
tical men who have had experience in turbine work—and there 
must be many such—will give the public the benefit of their 
opinions, there will be no fear of a collapse on account of the 
difficulties above-mentioned. 

There is, no doubt, a necessity for reliable information as to the 
efficiency of many of the turbines now in the market, but in the 
majority of instances a difference of 5 or 6 per cent. is of little 
consequence, and those wheels which are the best known are, I 
believe, about on a par for efficiency; such is the case, probably, 
with the Vortex, the Girard, the Leffel, and McAdam’s. Now 
while in these turbines there may not be much difference of 
efficiency, there is a considerable difference in construction; and if 
the discussion which has commenced is to be of much value, it 
seems to me that the design of the details of these wheels must 
be examined, besides fighting over weir measurements and the best 
angle for the vanes. It is very important that a turbine shall 
not be liable to choke easily; it is also of importance that the 
buckets shall not work loose, and that the gates for regulating the 
flow of water shall move easily and not be liable to stick, especially 
when a governor is to be applied to the turbine; these and other 
such practical questions should often decide between rival wheels 
rather than a matter of 4 or 5 per cent. in efficiency. 

Of the three varieties of turbines, viz., inward flow, outward 
flow, and parallel or downward flow, the first appears to be the 
most popular. With respect to parallel flow wheels, such as 
Girard’s or Fontaine’s, it would be interesting to hear the experience 
of any who are acquainted with the practical working of this kind 
of wheel. The experiments made by M. Girard and other 
eminent continental engineers are, no doubt, reliable, but many 
of your readers who are interested in this matter have not the 
time nor the opportunity to search up records of turbine tests. If 
there are wheels of this class working near home, and those who 
know would communicate, their information would, I am sure, be 
very acceptable. 

Of outward flow turbines there are few; one on Fourneyron’s 
as which has met with some favour, is that made by Messrs, 

cAdam Brothers. It appears to give a fair percentage of power, 
but the small apertures in the guide chamber must be very liable 
to choke, and when the gate is open for full water the friction in 
these passages must be considerable. To come to inward flow 
turbines, their name is legion, so also are their characters. In this 
country the Vortex has had a large sale, and it is, no doubt, a 
good wheel, although there is no reason to believe that its efficiency 
is greater than some other turbines which are now being offered to 
the public. My rs acon is that there are less expensive wheels 

iving quite as much percentage of power. _I should like to notice 

ere the remarks made by Mr, Hett on the Vortex. From the 
manner in which he refers to Mr. Donaldson’s work on turbines ; 
those who have not read the book will think the Vortex 
nowhere for efficiency, but it is only fair to state that in Mre 
Donaldson’s opinion no turbine can give more than 50 to 60 per 
cent., and probabiy not more than 40 per cent.; so that if the 
Leffel, which Mr. Hett sells, had fallen into Mr. Donaldson’s 
hands it would have fared no better than the other. 

The internal construction of the Vortex turbine is objection- 
able on account of the long narrow passages which the vanes make, 
and which are as liable to choke as those in McAdam’s wheel. 
Perhaps it is not —— to make a turbine which is perfect in 
theory, and which will prove to be everything it should be in 
— ; but if as good efficiency can be obtained with short and 

rge passages as with long narrow apertures, then the former is 
preferable, as not being likely to choke, and what is often of im- 
portance, @ much coarser trash rack can be used in the head race. 
A fine raek—which is indispensable with the Vortex in many 
localities—is sometimes the cause of annoyance in more ways than 
ene, Where the head race runs under overhanging trees, as is often 


the case, a great mass of leaves and small wood will accumulate on 
the rack, and unless it is constantly cleared the free flow of water 
will be interfered with. In the case of some turbines leaves and 
sticks will pass through without injuring the buckets of the wheel 
in any way, and other things being equal, it is certainly an advan- 
tage to have such a wheel. 

The Leffel turbine is one which gives a good percentage, and 
one which has very few defects in its construction ; such at least 
has been my experience. It is not easily choked up, even when a 
very coarse rack is used. In one case no trash rack whatever is 
used, and in a locality surrounded with trees. The buckets of the 
wheel, and the body of the wheel itself, are very strong indeed. 
The footstep is seldom worn down sufficiently to need replacing, 
the discharge of water being downwards, favouring the toe very 
considerably, three or four years’ work under ordinary circum- 
stances causing only about jin. wear. In the Vortex there is 
an arrangement for raising the toe, as the wear is more severe than 
in the Leffel. The guide blades of the Vortex are well 
suited to their work, and would probably be easily operated by a 
governor. The gates in the Leffel are also easily moved, and 
those in this country which have governors are, I believe, giving 
owe satisfaction. I have compared the Vortex with the 

ffel because of the reputation both have achieved in this 
country and in America. I agree with Mr. Hett as to his remarks 
about the Hercules turbine. In the majority of cases where 
turbines are erected, there is abundance of room for them ; and I 
do not therefore see any great advantage in making a wheel 
deeper. When I took part in the discussion of this subject two 
years ago, I suggested the desirability of a public competition of 
turbines ; and it seems to me that just now, when water-power is 
likely to be used for electric lighting machinery, a thorough trial 
of turbines would render a great service to future purchasers, and, 
indeed, to all owners of water-power. The usual objections to 
turbine tests could not be urged if the wheels were tested, not only 
for efficiency, but also for those points in construction which have 
been above referred to as essential to a useful turbine. 

Borough-road, Ipswich, January 25th. A. M. Brown. 


PHOTOMETRIC TESTS OF INCANDESCENT LAMPS, 

Srr,—Mr. Ormiston’s letter of the 18th inst. has drawn my 
attention to a cause of error in my tests, Iam therefore now re- 
testing, under improved conditions, all the lamps mentioned in 
Table IV,, and hope to send you the results. 

The tests of Maxim lamps—Table III.—are, I believe, correct, a 
separate exciter having been used. those of Table I., where 
the fixed German silver resistance and the lamp under test were 
joined 7 together, so that the resistance of the circuit was not 
altered during the test of each lamp. ANDREW JAMIESON, 

Glasgow, January 25th. 


LIVERPOOL ENGINEERING SOCIETY. 


PLYMOUTH WATERWORKS. 


THE first meeting of the eighth session of this Society was held 

a the 18th inst. at the Royal Institution, Colquitt-street, the pre- 

sident, Mr. F. Salmon, M.I. and S. Inst., in the chair. After the 

usual business, Mr. H. F. Bellamy read a paper on ‘‘ The Plymouth 
Corporation Waterworks.” 

The author, having called attention to the fact that the antiquity 
of the present supply of water to the town of Plymouth rendered 
the subject more than usually interesting, pointed out, on a bird’s- 
eye view of the town, the geographical position of the district sup- 
plied with water by the Plymouth Corporation, proceeded to review 
in detail the history of the present source of supply—passing round 
one of maps of the town made during the reigns of 

enry VIII. and Elizabeth, the originals of which are in the 
ge ang of the Marquis of Salisbury, in the Hatfield Library. 

e then showed that prior to A.D. 1590 the chief source of supply 
was from wells in the town, and that the Corporation, finding this 
supply inadequate, obtained an Act of Parliament—a brief extract 
of which was given, and which continues to the present day—to 
introduce a supply from the river Meavy, by means of an open 
channel or “‘leat.” By quoting extracts from ancient corporate 
account books, and exhibiting a copy of the original plan for the 
construction of the “‘ leat,” he showed the cost and mode of carry- 
ing out the work, and the system of distribution, and charges made 
after the introduction of the water. In describing the present con- 
dition of the works, he stated that the original ‘‘leat,” in a 
repaired condition amounting almost to reconstruction, was still 
used for twelve miles of its course, discharging +he stream into a 
service reservoir three miles from the town, from which the water 
is conveyed by two lines of pipes, 12in. and 24in., to the distributing 
reservoirs two and three miles distant, thereby cutting off seven 
miles of the old course. He described, by a working drawing, the 
settling tanks, through which the water passes before entering the 
reservoirs. With reference to proposed improvements, he stated 
that the supply still being inadequate, a storage reservoir of about 
350 inillion gallons capacity is to be constructed within the water- 
shed of the river Meavy, above the head weir. The resources of 
this water-shed he showed to be very great. The pipe line is to be 
extended about five miles to Roborough Down, and a series of 
settling tanks and an intake reservoir constructed there. In con- 
clusion, he gave details of consumption and quantity of water 
available, the rules and regulations, rates for domestic and other 
supplies, and analyses of water. 

After the paper, which was illustrated by plans, photographs, and 
drawings, had been read, a discussion took place, and a vote of 
thanks to Mr. Bellamy for his interesting paper was given. The 

resident announced that the next meeting of the Society would 
a held on the 1st of February, when Mr. Wm. Goldshaw would 
read a paper ‘‘ On Municipal Control of Streets and Buildings.” 


THE ROYAL INSTITUTION. 


DR. HUGGINS ON COMETS. 

Last Friday night Dr. William Huggins, F.R.S., lectured at the 
Royal Institution on ‘‘ Comets.” He said that in ancient times 
comets were supposed to presage war, pestilence, and woe, and 
that as during last year no less than seven comets had been seen, 
the events of 1881 might in the minds of some seem to give some 
justification to the idea. The subject of comets was one on which 
there was no general of opinion even among the masters 
of science, although of late the spectroscope had done much to 
give clear knowledge. Some comets, he said, are permanent 
members of our own solar system ; others visit us but once, and 
will probably never return, When the flight of a comet is more 
than twenty-six miles per second at the distance from the sun of 
the orbit of the earth it will go away never to return. A comet 
leads a humdrum life except when it gets near the sun; then it 
undergoes violent changes, but at other times it consists of little 
more than its nucleus. It is probable that the nuclei of some 
comets contains solid matter, and that the collision of one of these 
with the earth would have serious effects indeed. By means of 
the electric light he projected on the screen some magnified 
drawings of comets as seen through large telescopes, showing that 
as they neared the sun a kind of cap was thrown out from the 
nucleus on the one side, from which streamed a long tail on the 
other. Few photographs of comets had been taken because of 
their feeble light, the long exposure necessary, and the too great 
insensitiveness of photographic films ; but Dr. Janssen, Dr. Draper 
of New York, and an astronomer residing near Ealing had taken a 
few. When they gave sufficient exposure to secure a representa- 
tion of the tail they lost all the details in the head, and vice versd. 

Many years ago, when he and the late Professor W. Allen 
Miller applied the spectroscope to comets, they saw luminous bands 
like those produced in the spectrum by olefiant gas, and by observ- 


ing the spectrum of the latter gas simultaneously, and with the 
same apparatus brought to bear on the light from the comet, their 
identity was manifest. Most comets gave this spectrum, indicating 
the presence of some hydrocarbon. But the nucleus of the bright 
comet of 1881 gave a continuous spectrum, proving beyond doubt 
the presence of solar rays reflected by cometary matter; the 
bright lines due to the presence of hydrocarbons were also present. 
as well as some indications which had been proved by Professor 
Dewar to invariably accompany the presence of nitrogen. The 
effects seen in 1881 might have been due to the presence of 
cyanogen. The light-giving stuff in comets is essentially the same. 

Another branch of science, that relating to shooting stars, threw 
light on the subject. The November meteors go round the sun in 
rather more than thirty years, and Schiaparelli, of Milan, dis- 
covered that they move in the same orbit as the comet of 1861 ; 
thus there is a probable identity between the nature of the 
meteors and the comet. These meteors are very small pieces 
of matter, which usually ignite by friction and burn away in the 
earth’s atmosphere ; at other times some of them come through to 
the earth. The meteorites which came through contain a long 
range of chemical constituents, from the iron and nickel, of which 
some are chiefly composed, to the stony matter of others, rich in 
silicates ; some of them contain carbon, hydrogen, and nitrogen. 
Probably the light of comets is not due to chemical decomposition, 
but to the setting free of the gases previously occluded in the 
metals. Dr. Odling, he said, once at the Royal Institution ht up 
the theatre with hydrogen brought down from interstellar space by 
a meteorite; he (Dr. Huggins, did not intend to attempt anything 
so sensational, but he might state that hydrocarbons, carbonic 
oxide, and nitrogen had been obtained from meteorites of both the 
metallic and stony type. 

So far he had been walking on solid ground ; beyond, all was 
speculation in relation to comets. The primary disturbing cause 
in comets is the action of the sun, and Mr. Crookes thinks that in 
high vacua the loss of the sun’s heat by radiation is very small ; 
so that there may be considerable heat in comets. rofessor 
Tait, of Edinburgh, thinks that the luminous phenomena of the 
nuclei of comets may be due to stones knocking against each other. 
He (Dr. Huggins) thought that, in such case, a more complete 
spectrum would be given, showing the composition of the ignited 
substances. <A feeling is growing among physicists, especially in 
America, that the light of comets may be due to electrical condi- 
tions ; but in this direction speculation should advance cautiously, 
because at present it is supported by no known facts. Professor 
Zéllner says that, if certain data be granted, the action of elec- 
tricity is sufficient to explain the phenomena of comets. 

Dr. Huggins closed by hoping that throughout the lecture the 
listeners had not felt thenabehons to have been under the influence 
of the malign characteristics of comets. 


LARGE ENGINES FOR THE NAvy.—The new twin-screw cruiser 
now in course of construction at Pembroke is to be fitted with com- 
und engines to indicate 5000 indicated horse-power, by Messrs. 
faudslay, Sons, and Field. The same firm has received orders to 
fit the troopship Tamar with new compound engines of 2500 indi- 
cated horse-power. 

British SHIPMENTS.—During the past the coal 
shipments of the kingdom have been on the highest scale, the 
exports ay. reaching the maximum quantity known. From 
many of the Welsh ports there has been an enormous increase in 
the exports, whilst the additions to the shipments from the north- 
east ports to other British ports have been large. Newcastle-on- 
Tyne still stands at the head of the pe a ports, the large 
quantity of 7,139,197 tons having been sent thence. Cardiff, how- 
ever, follows close, and is increasing its shipments much more 
rapidly than the Tyne port, the shipments last _ having been 
6,429,947 tons. Sunderland sent out last year 3,398,885 tons ; and 
Newport, the fourth port, shipped 2,058,975 tons ; Swansea sent 
1,455,417 tons. West Hartlepool is the only other port shipping 
more than a million tons, its quantity last year being 1,137,620 tons. 
South Shields shipped 675,720 tons ; Seaham—where the disastrous 
colliery explosion reduced the exports—shipped 502,060 tons ; and 
North Shields, 319,065 tons. None of the other ports on the north- 
eastern or Welsh coal-shipping coast contribute largely to the 
export of coals or to the shipments to other ports. ‘The largest 
increases in the exports are from Cardiff, Newport, Sunderland, 
and Shields; whilst in the coastwise shipments, the additions are 
most prominent at Sunderland, Swansea, Cardiff, West Hartle- 
pool, Newport, and Newcastle-on-Tyne. But in the coastwise 
shipments, so far as those for London are concerned, there is 
increased competition with railways. The Midland Railway alone 
now takes into London more than two million tons of coals 
yearly—a quantity in excess of that of the largest of the ports that 
send coal to London by sea. It is possible, however, that in this 
respect there may be changes in the future, for the coalowners are 
now endeavouring to cheapen the cost of sea-borne coal as delivered 
to London consumers, and in other modes to increase the sales. It 
remains to be seen how far they will be successful in this respect, 
and how far they will meet the increased and increasing demand 
for fuel. Of this there can be little doubt—that, from time to 
time, it is tolerably certain the shipments of coal at our ports will 
grow, and that especially in the foreign part of the trade during 
periods of low price of coal. 


ORIGINAL RESEARCHES.—The Royal Society of New South 
Wales offers prizes of £25 for the best communication, containing 
the results of original research or observation, upon each of the 
following subjects :—Series I.—To be sent in not later than Sep- 
tember 30th, 1882: (1) On the aborigines of New South Wales, 
£25; (2) On the treatment of auriferous pyrites, £25; (3) On the 
forage plants indigenous to New South Wales, £25; (4) On the 
influence of the Australian climates and pastures upon the growth 
of wool, £25, Series II.—To be sent in not later than August 31st, 
1883 : (5) On the chemistry of the Australian gums and resins, 
£25; (6) On water supply in the interior of New South Wales, 
£25; (7) On the embryology and development of the marsupials, 
£25; (8) On the infusoria peculiar to Australia, £25. The compe- 
tition is in no way confined to members of the society, nor to resi- 
dents in Australia, but is open to all without any restriction, but 
no award will be made fora mere compilation, however meri- 
torious in its way—the communication to be successful must be 
either wholly or in part the result of original observation or 
research on the part of the contributor. The address of the 
society is 37, Elizabeth-street, Sydney. 


Fires IN THEATRES,—The Great Ring Theatre fire has directed 
renewed attention to a work published about four years ago, by M, 
Auguste Felsch, in which he stated that up to the date of 
his publication 252 cases of destruction of theatres by fire had 
occurred. According to his calculations, a theatre or concert-hall 
only lasts on an average 22 years, and is then — by fire, 
Of the above-mentioned 252 theatres, 5 were burned before they 
were opened for performances ; and 70 only lasted five years ; 38 
attained their tenth year ; 45 the twentieth ; 27 the thirtieth ; 12 
the fortieth ; 20 the fiftieth ; 17 the sixtieth ; 7 only lasted eighty 

ears; 8 lasted one hundred; and 3 only exceeded that = 

hirty-seven places of amusement were burned twice, eight of the 
largest theatres three times, and four four times, one, the National 
Theatre at Washington, five times. Taking each country separa- 
tely, it appears that there have been 176 theatres burned in 
America, 68 in England, 63 in France, 49 in Germany, 45 in Italy, 
26 in Austro-Hungary, 24 in Russia, and 17 in Spain and Portugal. 
The number of lives which have been lost has been enormous, 
From a table showing the number of persons who have been killed 
or injured at the principal fires, it appears, taking an example here 
and there, that in the year 1794, at Capo d’Istria, 1000 people lost 
their lives ; in 1836, at St. Petersburg, 800; in 1845, at Canton, 
1700 were killed, and 1670 injured ; in 1846, at Quebec, 290 killed ; 
in 1872, at Tien Tsin, 600; and in 1877, the latest year for which 
any figures are given, 400 were killed at Montpellier, 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 
PARIS.—Madame Boyveau, Rue de la Banque. 
BERLIN.—Asuer and Co., 5, Unter den Linden, 
VIENNA.—Messrs. Gerotp and Co., Booksellers. 

LEIPSIC.—A, TwieTMevER, Bookseller. 
NEW YORK.—Tue Witimer and Rocers News Company, 
81, Beekman-street. 


PUBLISHER'S NOTIOE. 


*.* This week we publish a Double Number of THE ENGINEER 
containing the Index to the Fifty-second Volume. The Index 
includes a Complete Classified List of Applications for and Grants 
of Patents during the past six Price of the Double 
Number, 18, 


*," Acceding to a reasonable request made by several of our friends» 
we have commenced the publication of an Index to the 
Advertisements which appear weekly in THE ENGINEER. The 
Index will always be found upon the last but one of our advertise- 
ment pages. 


TO OORRESPONDENTS. 


*,* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 1d. postage stamp, in order that 
answers received by us may be forwarded to their destination. 
No notice will be taken of communications which do not comply 
with these instructions. 

*,* We cannot undertake to return drawings or manuscripts ; we 
must therefore request correspondents to keep copies. 

*,* All letters intended for insertion in THE ENGINEER, or 
containing questions, must be accompanied by the name and 
address of the writer, not necessarily for publication, but as a 
proof of good faith. No notice whatever will be taken of 
anonymous communications. 

ont, Liverpool).—The address is the Woodlands, Hayes, 

eser, 

H. R.—Stoney “‘ On Strains,” Cargill “On Strains in Bridge Girders and 
Roof Trusses,” published by Spon, Charing-cross. 

J. P. J.—Most modern works on the steam engine contain descriptions and 
engravings of Corliss valve gear. You can obtain copies of the Corliss 
specifications from the Great Seal Patent-office, which explain the gear fully. 

M. P.—The proposal has been made before, and in a measure tried. The 
difficulty is not only in the manufacture of the carbons, but when heated 

expand and spring differently, and the consequence is that their arc 
ends cannot be kept opposite each other. 


WROUGHT IRON PULLEYS. 
(To the Editor of The Engineer.) 


Sir,—Can any of a correspondents give me particulars of the 
strength and adaptability of wrought iron pulleys; are they capable of 
transmitting power equal to cast iron? G. J.C. 
Birmingham, 


ARTIFICIAL MANURE. 
(To the Editor of The Engineer.) 

Si1r,—May I ask for some information as to the most approved methods 
of treating the flesh and other matters from a horseslaughtering esta- 
blishment for the production of artificial manure and the collecting and 
refining the fat therefrom, or are there any good books on the subject? 

Bridgefoot, January 24th. Ista. 


FISH GRINDING MACHINE. 
(To the Editor of The Engineer.) 

Srr,—On behalf of a joint-stock company, I am looking for a machine 
which will dry and grind fish—after the oil has been pressed out of 
them—for shipment on long voyages. Allow me to ask through your 
columns the names of the makers of a machine which is now euccesdally 
working as above, and where, the probability being that we shall want 
machines of a similar nature here. But before buying I should wish to 
inspect, if possible, and satisfy myself as to the capability of the 
machinery for the work required. E. M. J. 

Victoria, British Columbia, December 28th. 


GUN-METAL CASTINGS. 
(To the Editor of The Engineer.) 

S1r,—There is no difficulty in getting a sound cas of the form and 
size that ‘“‘ Pneumatic” has been pestered with if the simple uire- 
ments have been brought into use, i.¢e., bringing away the air, running it 
in the proper place, neither too hot nor too cold. I may say that the 
the to do with it, so far as the 
80) of the casting goes— 5 e pro roportions are used, 
for either cun-enttal yellow or red. Also end to a0 need for it to 
be cast mouth upwards, as the core would have to be bolted to the top 
box, and would require a crane to lift it, whereas it could be made in a 
box, and cast either skin dried, or thoroughly dried in the stove. I have 
cast similar articles successfully frequently. Of course any practical 
man knows that there is more certainty in a dry sand cast than in green 
sand. If‘ Pneumatic” experiences any more difficulty in this, if he 
will communicate with me, I may possibly set him right. 


J. E. Tayzor. 
7, Ribston-street, Hulme, Manchester, January 14th. 


SUBSCRIPTIONS. 

Tue Enarneer can be had, by order, from any newsagent in town or country 
at the various railway stations ; or it can, if preferred, be supplied direct 
from the office on the following terms (paid in advance) :— 

Half-yearly (including double numbers) .. - £0 14s, 6d. 
Yearly (including two double numbers) .. - £1 9s. Od, 

If credit occur, an extra charge of two shillings and sixpence per annum will 

be made. road, 


Tue ENGINEER is registered for transmission ab 

Cloth cases for binding Tue ENGINEER Volume, price 2s. 6d. each, 

Many Volumes of THe ENGINEER can be had price 18s. each. 

Foreign Subscriptions for Thin Paper Copies will, until further notice, be 
received at the rates given below:—Foreign Subscribers paying in advane. 
at the published rates will receive THE ENGINEER weekly and post-free 
Subscriptions sent by Post-office order must be accompanied by letter of 
advice to the Publisher. Thick Paper Copies may be had, if preferred, at 
increased rates. 

Remittance by Post-office Order. — Australia, Belgium. 

Columbia, British Guiana, Canada, Cape’ of Good ‘Hope, Denmark, 
Egypt, France, Germany, Gibraltar, aay ‘Rerg Natal, Netherlands, 
New Brunswick, Newfoundland, New South Wales, New Zealand, 

, Roumania, Switzerland, Tasmania, Turkey, United States, 

of Africa, West Indies, Cyprus, £1 16s. China, Japan, 


Brazil, British 


Remittance by Bill in London. — Austria, Buenos Ayres, and Algeria, 
. Borneo, on, Java, and Singapore lo anilla, 
Mauritius, Sandwich Isles, £3 58.” 
ADVERTISEMENTS. 


*,” The charge for Advertisements of four lines and under is three shillings ; 
for every two lines rds one shilling and sixpence ; odd lines are 
charged one shilling. The line averages seven words. When an advertise- 
ment measures an inch or more the charge is ten shillings per inch. All 
single advertisements from the country must be accompanied by stamps in 

yment, Alternate advertisements will be inserted with all practical 
regularity, but regularity cannot be guaranteed in any such case, All 
except weekly advertisements are taken subject to this condition. 

Advertisements cannot be inserted unless Delivered before Six 

o'clock on Thursday Evening in each Week. 

*," Letters relating to Advertisements and the Publishing Department of the 
paper are to be addressed to the Publisher, Mr. L Riche ; 
other letters to be addressed to the Editor of Tuk ENGINEER, 163, Strand. 


MEETING NEXT WEEE. 

Tre InstiTUTION oF Crvi, ENGINEERS.—Tuesday, Jan. Slst, at 8 p.m.: 
Paper to be discussed, ‘‘The Analysis of Potable Water; with Special 
Reference to the Determination of Previous Sewage Contamination,” by 
Charles W. Folkard, Associate Royal School of Mines. 


DEATH. 
ILLIAM BuR Ls, for 34 years one 0! Engineers 
Continental Gas Association, 
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THE CHANNEL TUNNEL, 


On Friday, the 20th inst., a meeting of the Submarine 
Continental Railway Company was held at the Charing- 
cross Hotel, to consider a proposed agreement with the 
South-Eastern Railway Company concerning the Channel 
tunnel. Sir Edward Watkin presided, and made a speech 
of some length. This speech contains a certain amount of 
information, but it leaves a great deal to conjecture. On 
Tuesday the money article of the Times contained a 
letter from Sir John Hawkshaw, written on the 30th of 
December, 1881, resigning his position as engineer to the 
South-Eastern Railway Company, use a document 
issued by the directors of that company to the share- 
holders contained the following statement :—“ The works 
of experiment which you have authorised were com- 
menced after the failure of those who proposed to make 
St. Margaret’s Bay, to the North-east of Dover, the point 
of departure, so as to exclude your railway from a connec- 
tion with the tunnel.” As Sir John Hawkshaw was engi- 
neer to the Channel Tunnel Railway Company, this was a 
direct charge that he had neglected the interests of the 
South-Eastern Railway Company. This, we need hardly 
add, he indignantly denies. “On the contrary,” he 
writes, “they—that is, the Channel Tunnel Railway 
Company — have always proposed that the Channel 
tunnel railway should start from Dover, so as to admit 
of a good connection there with both the railways.” 
The publication of Sir John Hawkshaw’s letter, follow- 
ing immediately after Sir Edward Watkin’s speech, may be 
regarded as a comment onit. Sir John virtually warns the 
investing public, through the money article of the Times, 
that he is not responsible for any statements made by Sir 
Edward. We have no intention of following Sir Edward 
Watkin through his speech. The principal feature in it 
was the statement that the Submarine Continental Company 
purchases from the South-Eastern Railway Company, for 
the sum of £30,000 in cash and £20,000 worth of fully 
paid-up shares, the tunnel work and plant, the property 
of the South-Eastern Railway Company. The sum named is 
large. Let us see what the purchasers have acquired. In 
order to do this we must explain certain matters ,con- 
cerning which not much is generally known. 

Into the town of Dover run two railways, namely, the 
South-Eastern, and the London, Chatham, and Dover. The 
South-Eastern line passes under Shakespeare’s Cliff 
from Folkestone; both lines run branches on to the 
Admiralty Pier, and thus have similar advantages for carry- 
ing on their traffic with the Continent vid Calais, Boulogne, 
and Ostend. Now, Sir John Hawkshaw proposed to con- 
struct a railway, part of which would be in tunnel, 
commencing at a point not far from The Priory station, 
and running at the back or land side of the Castle 
to a point near the shore of Fan Bay, close to the 
South Foreland. The length of this railway would be 
approximately 2? miles, It was so laid out that junctions 
by easy curves and gradients could be made between it 
and both the existing railway 7 From Fan Bay 
the Channel tunnel was to start, but nothing definite was 
ever arranged as to the precise direction which it was to 
take after it had left British soil. Its route from Fan Bay 
would lead it a little eastward of the Dover Pier. 
Nothing more was settled or could be setiled. Thus 
it will be seen that Sir John Hawkshaw never pro- 

to start from St. Margaret’s Bay and exclude the 


Ronth-Eastern Railway. The story that he did, seems to 


have arisen in the fact that he anticipated that water 
would be found in the chalk, and to get rid of this he pro- 
posed that a drainage heading should be driven from some 
-_~ in the tunnel off the pier head and Fan Bay to 
t. Margaret’s Bay, which is about 1} miles north-east of 
Fan Bay. No Act of Parliament was ever got for this 
scheme, nor was the consent of either the French or English 
Governments obtained. The South-Eastern scheme is 
of a different character. Leaving Dover the railway 
in a tunnel under Shakes ’s Cliff. It then 

runs along the shore for a short distance, and enters the 
Abbot’s Cliff tunnel, and so on to Folkestone. The 
South-Eastern Channel tunnel starts from a point near 
the Dover end of the Abbot’s Cliff tunnel, and runs under 
the seashore, and parallel with it, nearly to Shakespeare’s 
Cliff. Thence it diverges seawards, ing the head of 
the Admiralty Pier. Thus it will a understood that 
while Sir John Hawkshaw takes what may be termed the 
eastern leg of a Y, Sir Edward Watkin has selected the 
other leg ; but both routes coalesce at or at~ut some point 
southward of the pier. Sir Edward Watkin totally 
excludes the London, Chatham, and Dover Company from 
all participation in the advantages to be conferred by the 
tunnel. te will be understood that no works have been 
carried out by the original Tunnel Company on shore, with 
the exception of certain borings ; but a very important series 
of soundings and auger borings have been made onits behalf 
by SirJohn Hawkshaw, and we have not the least hesitation 
in saying that his scheme is in every way better, if for no 
other reason than because it is less selfish, than Sir Edward 
Watkin’s. Sir John would give both railway companies 
access to the tunnel; but Sir Edward wishes to reserve it 


au | entirely for the line of which he is chairman. This fact 


alone would be certain to condemn the scheme the moment 


it came before Parliament. Such a work as the Channel 
Tunnel must be cosmopolitan, and it will never receive 
Government favour on any other basis. It will thus be 
seen that Sir E. Watkin’s scheme involves a long | el 
shore boring under land and under water which will count 
as nothing in the true cross-channel tunnel, and that 
though his tunnel ostensibly starts at a point nearer the 
French coast than Fan Bay, it in reality involves a longer 
sea tunnel than Sir J. Hawkshaw’s scheme. Not only is 
this so, but the Watkin scheme renders a considerable 
length of the South-Eastern Railway useless, and all for 
the purpose of making the tunnel, as he has said, a South- 
Eastern Railway tunnel. : 

We are now in a position to understand what it is that 
the South-Eastern Railway Company has sold for £50,000. 
It has not sold a concession in the sense of an Act of Par- 
liament, for none has been obtained ; nor one in the sense of 
a permission from the French and English Governments to 
make the tunnel, for neither has that been got, although it 
is understood that Mr. Gladstone is or was not opposed to the 
work, What Sir Edward has sold is the permission to 
begin a tunnel on the three miles of sea-shore which the 
South-Eastern Company at this place, and a 
heading about 7ft. in diameter driven for a distance of 1'1 
milein chalk parallel with and within thesea-shore, and not in 
any sense or way under the sea. For all the service this 
heading is, it might just as well have been bored at Broad- 
stairs or Canterbury. If the tunnel is not proceeded 
with, the South-Eastern Railway Company will find 
itself more than recouped for the sums it has ex- 
pended ; but the new eit toe 4 will be just £30,000 out of 

ket, and this will also be its fate if any other than Sir 
dward Watkin’s scheme is adopted. It denotes enormous 
faith in that gentleman that he should have succeeded in 
carrying out the sale under the conditions. In his speech 
at the Charing-cross Hotel, he made several statements 
which are at least rash, if not wholly opposed to the 
experience and teaching of the best engineers of the day. 
In the first place, the route he has selected is not regarded 
with favour by either Sir John Hawkshaw or Mr. Brun- 
lees, Again, he stated that “a great fallacy which had 
been cherished by engineers was that in order to get to 
the gray chalk they must go through the upper ¢ ; 
but the South-Eastern had taken the other plan—they had 
found the gray chalk and followed it.” This is true; but 
Sir Edward forgot to explain to his hearers that it has 
only been followed along the shore, and that neither he 
nor anyone else can tell with certainty how soon it will be 
lost after the work tends seawards. On nearly every im- 
portant problem connected with the tunnel he was silent. 
Col. Beaumont asserted that while the works were in pro- 
the air required for driving the boring machines 
would suffice for ventilation; but he did not stop to 
explain how compressed air is to be carried ten miles, 
or what would be the power required to get it 
through the mains. Concerning a scheme such as 
this, » +o Mie for its construction on the most mode- 
rate estimates very e sums of money, it is essen- 
tial that full information should be supplied. No one 
would think of constructing a railway twenty miles 
long on land, unless they knew perfectly will how it was 
to be worked, and that its working presented no insuper- 
able difficulties. But the most competent mechanical 
engineers alive assert that the Channel tunnel cannot be 
worked by locomotive steam engines, and yet not a hint 
is dropped by Sir Edward Watkin, or any one else con- 
n with the scheme, as to what is to be used instead. 
The idea appears to be that if the tunnel is constructed 
some means of working it is sure to turn up. Para- 
phrasing the words of a great general, we say that this 
may be financing, but it is certainly not engineering. A 
good deal has been said in continually ———e para- 
phs in the daily newspapers about the borings on the 
Fie shore. These, in fact, until recently consisted of 
one shaft in the chalk ending in a chamber and two short 
headings normal to each other—mere hole-making to see 
what there is below, giving an appearance of reality to the 
scheme, which is said now to have been sold. 


GAS ENGINES AND THE ELECTRIC LIGHT. 


Art present there is a demand fot something other than 
the steam engine to drive dynamo-electric machines. With 
the progress of the Swan or Edison incandescent system, 
this demand will probably increase. It is true that in 
cities electricity may be supplied from great central 
stations, as it is now about to . supplied from a station 
in Holborn throughout a district of considerable extent ; 
but when all that can be done in this way has been done, 
there will still remain a good demand for small sets of 
apparatus, pe age country districts or provincial 
towns. There are beyond question objections to the use 
of the steam engine for driving dynamo-electric machines 
under such circumstances. These objections are so well 
understood that it is really hardly necessary to say that 
they refer to the risk incurred, and to the need for 
employing more or less skilled attendants to look after the 
machinery. No such objections apply to gas engines, and 
they enjoy considerable favour in consequence. e argu- 
ments against their use are that they do not drive regularly 
—at least, none of these engines which, like the Otto, 
make two revolutions for one impulse, can be said to do 
so—and that the cost of the fuel consumed is high. The 
first of these objections is, however, in a fair way to be 
removed. Thus, Clerk’s new gas engine, now being manu- 
factured by Messrs. Thomson, Sterne, and Co., does twice 
as regular driving as Messrs. Crossley’s Otto engine, 
because there is an impulse given at every revolution. One 
impulse to every revolution is also given by Turner's engine, 
but this engine bas not yet, we believe, been exhibited of 
more than 3-horse power, though larger powers are being 
made. We do not refer here to the Bischoff engine because, 
although an extremely useful machine where little power 
is med, it is unsuitable for running a dynamo-electric 
machine, although, like Clerk’s, it gets one impulse every 
revolution. There is every reason to think that Clerk’s 
new engine will turn with sufficient regularity to give a 
current steady enough for all practical purposes, The 
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question which remains for solution is, therefore, simply 
one of cost. When 20 indicated horse-power are required to 
drive a dynamo-electric machine, which will require least 
fuel, a gas engine or a steam engine? 

Various attempts have keen made to answer this ques- 
tion, and hitherto they have all led to the same result, 
namely, that the gas engine costs more to work it than 
the steam engine. The latest utterance on the subject is 
that of Professor Ayrton, who delivered a lecture in 
French, on the “ Economical Use of Gas Engines for the 
Production of Electricity,” during the Electrical Exhibi- 
tion, held last autumn in Paris. Professor Ayrton 
shows that so long as gas at 3s. per 1000 cubic feet is 
used, so long must the steam engine be the cheaper motive 
power; but he goes on to explain that if a gas manufac- 
tured on Dowson’s system be used, instead of ordinary 
coal gas, the result is ditferent,and the gas engine becomes the 
more economical motor. Professor Ayrton’s lecture contains 
several statements which demand notice, and we are by no 
means satisfied by his reasoning that the gas engine can, 
under any circumstances, compete with the steam engine 
on the basis of fuel consumption alone. But this state- 
ment. is really not an argument against the use of gas 
engines, because they possess so many admirable qualities, 
when used under special conditions, that the cost of fuel 
becomes of secondary importance; still it is of sufficient 
importance to claim accurate statement. Now Professor 
Ayrton begins with a proposition which is true only ina 
sense, and can be, and often has been, perverted from its 
true meaning. He states that the steam engine wastes 
nine-tenths of all the heat evolved during the combustion 
of the fuel burned to put it in motion. “At present,” 
said Professor Ayrton, “steam engines are chiefly used to 
drive dynamo machines, but even with the best engines 
and boilers it is well known that the fuel consumption is 
excessive compared with the actual work done. So good 
an authority as Sir William Armstrong has recently said 
that with a good condensing engine one-tenth of the whole 
heat energy of the fuel is realised in useful work, and this 
is no exaggeration of facts.” To those not well acquainted 
with the subject this statement will appear to mean that 
the steam engine wastes, as we have said, nine-tenths of 
all the heat generated; but, as a matter of fact, it does 
nothing of the kind. The efficiency of any heat engine, no 
matter what, depends on the limits of temperature. 
T and ¢ between which it works, and what we may 
term its coetiicient of useful effect is found by the well- 


7 where E is the practical etti- 


ciency of the engine. Now, with the steam engine, when 
well made, E, as determined by practice—that is to say, as 
measured by the work done—compares very favourably 
indeed with E as obtained by theory; and the steam 
engine is not at alla wasteful machine. That it rejects 
a large quantity of heat is certain, but this heat has been 
first used in making the working fluid—steam. The loss 
lies in the fact that the whole, or nearly the whole, of this 
fluid, after being made, is lost; while it is retained very 
good use indeed is made of it by the best engines, and 
Professor Ayrton’s statement is hardly fair to the steam 
engine, although it is, no doubt, true in a sense; but the 
sense is so readily mistaken that Professor Ayrton would 
have done well to explain in which of the two he used his 
words. We regret, indeed, to find that throughout he 
appeared to manifest a spirit of hostility to the steam 
engine. Thus, for instance, he says, “ Engines and boilers 
of the portable type are those generally used now for elec- 
trical purposes, and in a competition in England of several 
of the best engines of this class the fuel consumption was 
about 4]b. per indicated horse-power per hour; but in 
daily practical work it may be assumed at 6lb. to 7lb., 
more nearly representing the usual fuel consumption. 

his gives an efficiency of only about th.” We 
do not know to what competition Professor Ayrton 
refers—the last held in Great Britain was at Cardiff, when 
Messrs. Clayton and Shuttleworth’s engine burned only 
2°8 lb. per indicated horse-power per hour—but we do 
know that Messrs. Fowler, of Leeds, claim that their com- 
pound, electric light, engines work with less than 3 Ib. of 
coal per indicated horse-power per hour ; and we know 
that Messrs. Ransomes, Head, and Jefferies’ engine on the 
Thames Embankment works up to 42-horse power with 
but a fraction over 3 lb. per indicated horse-power per 
hour. In any competition between the gas engine and the 
steam engine, the latter will have to reckon with a con- 
sumption of not more than 3°5 lb. of coal per horse per 
hour, or about one-half the quantity stated by Professor 
Ayrton. 

The best performance of a gas engine of large power, 
say 40-horses, is one horse-power indicated for 20 cubic feet 
of gas. We have only to divide the price of gas per 
thousand cubic feet by fifty to get at the cost of fuel in 
this case. Thus, with gas at 3s.,the cost is0‘72d.; with gas 
at 4s, the cost is 0°96d.; with gas at 1s. it is ‘24d., and so 
on. The price of 3°5 lb. of coal, at 1s. per ton, is 0°01872d., 
consequently, with coal at 10s. per ton, the cost in fuel of 
l1-horse power per hour is 0°1872d.; with coal at 20s. per 
ton the cost rises to 0°375d., or little more than one- 
half that of a gas engine worked with gas at 3s. per 
thousand. It appears to be quite clear, therefore, 
that so long as ordinary coal gas is used, there does 
not appear to be the least chance that the gas engine 
can rival the steam engine, and Professor Ayrton ought 
to see that the reason why, is just the same as that 
which leads to the species of so-called waste with which he 
charges the steam engine. It is the cost of the working 
fluid with which we have to contend in each case. An 
explosive mixture of coal-gas and air is more expensive 
than the quantity of steam required to develope the same 
power, and the gas is as much wasted and lost as is the 
steam. That, however, the gas engine makes better use of 
its working fluid than the steam engine does of its working 
fluid is not impossible. All future attempts at the im- 
provement of the gas engine, apart, of course, from struc- 
tural ameliorations, must be directed to the production of 
a cheaper working fluid than ordinary coal-gas, With gas 


known formula, 


at 1s. per 1000 cubic feet, the cost of a horse-power would 
be, as we have said, 0°24d. per hour, or about the same as 
that of a steam engine burning coal costing 13s. per ton. 
Now, Professor Ayrton states that this cheap working 
fluid is supplied by Dowson’s gas. About this little or 
nothing has been heard as yet—in this country, at all 
events. It appears, however, to be our old acquaintance, 
water-gas, in a new guise. Steam mixed with air is passed 
through a column of burning fuel. The steam is decom- 

sed, and we have a mixture of hydrogen and car- 

n monoxide given off. Professor Ayrton gives its 
analysis as hydrogen, 20 per cent. ; carbon monoxide, 30 per 
cent.; carbon dioxide, 3 per cent.; and nitrogen, 47 per 
cent. Its calorific value is therefore much less than that 
of coal gas. Indeed, it appears that coal gas has 3:4 times 
as much energy as the Dowson gas, which must therefore 
be 3'4 times cheaper in order that it may be used to the 
same advantage. As to the cost we know very little. 
Professor Ayrton exhibited a table, however, during his 
lecture, in which were set forth all the working expenses 
of an Otto engine indicating 30-IL.P., and working with 
Dowson gas for 300 days of nine hours each. The figures 
showed that the engine cost about 45} per cent. less, power 
for power, when worked with Dowson gas than when 
worked with coal gas at 3s. per 1000 cubic feet. It does 
not appear, however, that these figures were obtained by 
actual experiment. A smaller engine driven with Dow- 
son’s gas has, it was stated, in practice given results 
showing that one indicated horse-power was obtained 
from 1°46 lb. of coal, a performance rather better than 
that of the best modern marine engines. But it is esti- 
mated by Professor Ayrton that an engine working to 
40 lb. would require but 90ft. of gas per Lorse per hour, 
and would give one horse-power for every 1:2 lb, of coal 
burned. 

Should these statements be verified on further trial, the 
result will be very important. It is quite true that pipes 
cannot be laid down and the gas supplied from a central 
station, but each engine might be provided with its own 
producing apparatus to take the place of a steam boiler. 
The question would of course then arise whether the boiler 
or the gas producer would be the greatest nuisance. The 
enormous advantage possessed by the coal gas engine would 
still keep it in use. The only advantage to be derived 
from a resort to the Dowson gas engine instead of steam 
would be a small saving in cost of coal. The necessity 
for skilled labour and the risk from fire would remain 
about as before. Upon the whole we are disposed to 
think that the steam engine will find a more dangerous 
rival in the ordinary gas engine, such as Clerk’s, than it 
will in the Dowson gas engine, which only appears to 
advantage when compared with engines burning an un- 
necessary quantity of fuel. We suppose, too, that such a 
thing as a wasteful or badly kept Dowson gas engine 
might also exist, when the comparison would assume 
another aspect. 


THERMOMETERS FOR LOW TEMPERATURES. 

EXPERIMENTS at the Meteorological Observatory at Kew have 
proved that ordinary thermometers are “very wild” below the 
freezing point of water, and that the low temperatures announced 
as having been produced by apparatus for freezing meat on board 
ocean-going steamers are liable in some cases to serious ques- 
tioning. Some of the thermometers used for the indications 
have been found to be inaccurate to the extent of more than 
50 deg. Fah., and one was 100 deg. out. A thermometer, a relic 
of one of the earlier Arctic expeditions, was recently tested at 
Kew. At —40 deg. Fah. it was 15 deg. out, and at —100 deg. Fah. 
it was 30 deg. wrong. The demand for trustworthy thermo- 
meters for circumpolar and northern meteorological stations, 
as wellas for meat-freezing machines and various scientific pur- 
poses, has induced the authorities at Kew to test the instruments 
at the temperature of melting mercury, the air thermometer 
being used for lower temperatures should exceptional circum- 
stances require it. The freezing point of mercury —37°9 Fah., 
was first determined by Dr. Balfour Stewart, and his observa- 
tions were subsequently confirmed by other observers. Between 
the freezing points of water and mercury no intermediate fixed 
point is known, although methyl chloride is supposed to fur- 
nishone. It is difficult to get this chloride in a solid state. On 
Thursday, last week, for the testing of a thermometer to be used 
with megt-freezing apparatus, also a thermometer for a meteoro- 
logical station in Norway, about a pint of mercury was 
poured into a wooden cup, which cup was surrounded with 
a covering of boiler-felt, which again had an outside wooden 
cover. Solid carbonic acid was made in the usual way, by the 
evaporation of some of the liquid carbonic acid from an iron 
bottle, into which 200 gallons of the gas had been compressed. 
Lumps of the solid acid were then placed on the surface of the 
mercury, a little sulphuric ether was poured over them, then 
the lumps were pressed down into the mercury with a wooden 
spoon. This produced a hissing and a bubbling from the escape 
of carbonic acid gas. After the operation had been several times 
repeated, lumps of solid quicksilver began to form; some of 
them, rich in gas-bubbles, floated at the top; others sank to the 
bottom, for mercury, unlike ice, is heavier than the liquid in 
which it is formed. The lumps, some of them hard and some 
soft, were constantly broken up as much as possible with the 
wooden spoon, the great object being to get a thick layer of soft 
mercurial paste at the bottom of the vessel, in which to plunge 
the thermometers during the observations. The whole operation 
appeared to the onlookers to be simple and easy enough, although 
in the last generation the freezing of even a small piece of 
mercury was considered such a wonderful feat. Four standard 
Kew thermometers were then placed in the mercurial paste, and 
those to be tested were inserted alongside, their errors in indica- 
tion being written down on paper. The possibility of all four of 
the Kew thermometers going wrong at once is not to be supposed, 
consequently the values of the indications of the thermometers 
on trial are well tested. 


THE PETER THE GREAT. 


THE alterations made by Messrs. John Elder and Co., of 
Glasgow, in the Russian warship Peter the Great being now 
completed, the vessel was taken out of their dock on the 21st 
inst. during a high tide, and towed to Greenock by six tug boats, 
preparatory to taking in stores and undergoing her trials before 
leaving the Clyde. The Peter the Great arrived at Messrs. 
Elder’s Fairfield Works on the 13th July last, after a rather 
stormy passage round the north and west coasts of Scotland, and 
the alterations made in her have thus oceupied fully six months, 


A description of the vessel was published in THE ENGINEER at 
the time of her arrival in the Clyde, and it is therefore unneces- 
sary to give her dimensions now ; but it may be of interest to 
state briefly the nature of the work which has been done in con- 
nection with her by Messrs. Elder and Co. The workmen of that 
firm were engaged from the 25th July to the 13th August in 
removing her old machinery and boilers, which consisted of three 
sets of engines and twelve boilers. This task being accomplished, 
the Peter the Great was towed up the harbour and placed in the 
Clyde Trustees’ Graving Dock at Salterscroft on the 26th August. 
Here very extensive repairs were executed upon her. Built of 
iron, she is sheathed with wood, and covered with armour- 
plates to about 4ft. under water mark. In Salterscroft dock 
the vessel was thoroughly caulked, and the wood sheathing 
coppered over. 'T'wo new propeller shafts were put in, two brass 
propellers, and a brass rudder post, and also two complete sets 
ot gearing for working torpedoes and firing them under water. 
This part of the work was finished on the 8th October, when 
the vessel was brought out of the graving dock and taken back 
to Messrs. Elder’s dock at Fairfield, for the purpose of having 
her new machinery put in. While preparations were being 
made for this purpose it was discovered that the Peter the Great 
was not quite so strong a ship as had been believed, and it was 
found necessary to strengthen her considerably for the reception 
of machinery. This being done, the new machinery, consisting 
of six boilers and two sets of engines, fac similes of those 
placed on board the Czar's yacht Livadia, were put in. The 
engines indicate 8000-horse power, and are expected to give a 
speed of about 12knots. The boilers are designed for a working 
pressure of 75 lb., whereas those taken out worked at 30 Ib. 
when new, and considerably less when they arrived in the Clyde. 
During the stay of the vessel in Glasgow the officers visited a 
great many of the public works there, and appeared desirous of 
picking up all the information they could regarding them. 


THE EXPLOSION OF A LOCOMOTIVE ON THE NORTH-EASTERN 
RAILWAY, 


THE coroner's jury which sat at South Stockton to inquire 
into the deaths of three of the victims of the recent locomotive 
boiler explosion near the Erimus Ironworks, has come to a totally 
different verdict from that come to at the North Stockton inquest, 
held a fortnight since upon the bodies of two other of the 
victims who resided at the latter town. It will be remembered 
that the previous verdict was founded upon the evidence of 
Mr. Lavington Fletcher, given in our last impression, and attri- 
buted the accident to shortness of water, and not to any defect 
of construction. The new verdict finds “ that the explosion was 
caused by defective screw stays above the fire door, allowing the 
fire-box fropt plate to bulge, and ultimately rupture, when the 
fire-box top was crushed down by the pressure upon it.” The 
jury were further of opinion that “a number of vertical stays 
connecting the crown of the fire-box to the top of the outer 
casing were totally insufficient to take the stress coming upon 
them,” and they think that “additional stays of a more efficient 
character should have been adopted.” These conflicting verdicts 
seem to show that the decisions of ordinary coroners’ juries are 
liable to be matters of chance or impulse, and are not the deli- 
berate judgments of competent persons, The public are puzzled 
rather than assisted by such decisions, which are likely tolead to 
litigation and other complications. Surely this is a case where 
a searching Board of Trade inquiry would be most appropriate 
and useful, if, indeed, it be not absolutely necessary. 


LITERATURE, 


The Book: of Scales: Principally designed for the use of Students 
preparing for the Royal Military Academies at Sandhurst and 
Woolwich. By AmMBrosk WHEELER HOLOHAN, London : Long- 
mans, Green, and Co. 1881. 
Tue contents of this little work are fairly indicated by its 
title. Besides, however, the description and explanation 
of various scales, it contains a table of lineal measures, a 
table of the continental units of lineal measure in terms 
of English measure, and a series of exercises in scales, 
There is very little to say about a work of this kind ; but 
in this instance the book is excellently printed and bound, 
and the paper of more than ordinary quality—rendering it 
a rather artistic production. The scales are simply 
described, with examples of their use given, the illustra- 
tions being carefully and accurately drawn. The book 
will not only be useful to those preparing for Sandhurst 
and Woolwich, but for any students of geometrical or 
mechanical drawing. 


Lightning-rod Conference; Report of the Delegates, Edited by 
the Secretary, G. J. Symonps, F.R.S. London: E. and F. N. 
Spon. 1881. 

In 1878, the Council of the Meteorological Society, con- 

sidering there were no authoritative directions in England 

to guard the public in their dealings with those who 
profess to protect buildings by means of lightning-rods— 
although official sanction is given in other countries to the 
best means of protecting—decided to ask the co-operation 
of certain societies for the formation of a committee to 
consider the subject. The committee was ultimately 
formed, and the result of its labours is the volume before 
us. The Report occupies about nineteen pages, the 
remaining portion of the book being filled with abstracts 
of papers, reports, correspondence, lists of books, &c., the 
information, in fact, upon which the conclusions of the 
committee seem to have been based. The work is useful 
as containing such abstracts, the original papers not being 
easily obtained, There is nothing in the Report itself to 
object to, It simply states that the conclusions of the 
committee are the conclusions advocated a hundred times 
before. So far as we are aware, their code of rules is that 
ordinarily followed by all who profess to know anything 
of the work. The value of the Report has been very 
highly appreciated by reviewers—such as he who 
suggested that, as hemning took a zig-zag path, the 
natural arrangement of the lightning-rod should be also 
zig-zag—-we suppose in order to show his knowledge of 
the subject, and freedom from bias. But this does not 
necessarily make the Report complete or authoritative. The 

Report, in our estimation, lacksseveral essentials, The value of 

a lightning-rod depends (1) upon its being the nearest con- 

ductor to the discharging cloud ; (2) upon its sectional 

area and material being suited for the work it has to per- 

form ; (3) upon thorough metallic continuity; and (4) 

= perfect earth connection. Instead of a masa of 

a 


good for the student, useless for the practical 
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man, we should have preferred the discussion of earth con- 
nection under various conditions, and simple descriptions of 
visual and electrical testing, such as men far away from 
the smoke of towns and unacquainted with electrical 
science might comprehend and use. We do not agree 
with the advice to connect to the gas or water mains. 
Such connections may or may not be good ; but of this we 
are sure that just as the householder needs good contact 
the mains may be under repair and his contact broken, &c. 
We would make a suggestion to the authorities moving in 
this matter, viz., print the Report without the appendices, 
adding to the former a few paragraphs stating the various 
causes which tend to decrease the efliciency of conductors— 
we do not notice vegetation, for example, mentioned—and 
also to add one or two of the simpler tests, such as that in 
use - Paris, and to give a few more suggestions as to good 
earth, 


THE WATER SUPPLY OF COLCHESTER. 


Ayn important addition has been made to the water supply of 
Colchester, a garrison town of about 30,000 inhabitants, The 
work has been carried out by Mr. Charles Clegg, Assoc. Memb. 
Inst. C.E., and borough surveyor to Colchester, for the Urban Sani- 
tary Authority. 

In the early part of last year, this Authority having recently 
purchased the works and plant, together with all the powers and 
liabilities of the Colchester Waterworks Company, appointed 
Mr. Clegg its engineer, and almost the first duty required of 
him was to report upon the then existing supply, and suggest 
the best mode of augmenting it. This he accordingly did, and 
was directed by the Authority to prepare the necessary plans 
and specifications for carrying the same into effect. 

The works are now practically complete, and the supply 
obtained considerably in excess of the most sanguine anticipa- 
tions. It may be well to state the general character of the 
works when purchased, and source and amount of supply. The 
water was obtained from an 8in. bore hole into the chalk, 
about 410ft. in depth from the surface, and starting from the 
bottom of a well, 10ft. in diameter and 37ft. deep, into 
which led the suction pipes from two pairs of three-throw 
12in. pumps, actuated by a pair of 25-horse—nominal— 
horizontal condensing engines, by Messrs. E. R. and F. Turner, 
of Ipswich, These engines drive the pumps by gearing, have 
expansion valves, and are very good engines of the type. The 
supply was augmented by the water from some springs cropping 
up in the adjacent watershed, and till the new well was sunk did 
not exceed 18,000 to 20,000 gallons per hour. 

Mr. Clegg’s plan consisted in the construction of a well 9ft. 
in diameter, about 30ft. distant from the then existing well, and 
carried down to a depth of about 46ft. from the surface, and con- 
nected with it bya subway, having a 5ft. penstock to close com- 
munication if necessary with the old well. The suction pipes 
from the pumps are carried along the subway, and by an 
arrangement of valves and gearing, the water from either well 
can be used at will independently of the other. From the 
bottom of this new well, a cast iron pipe, 18in. internal diameter, 
is driven down a few feet into the chalk stratum about 143ft. 
from the surface,a 13in. hole being then bored about 268ft. 
through the chalk. In Colchester the water is pumped directly 
into a main, and there is no reservoir of any kind, therefore the 
supply is constant while the engines are at work. As the first 
water obtained from the new well was sure to be chalky, it was 
necessary to pump to waste, but to do this it was necessary to 
fit on a tail piece to the end of the existing main to carry the 
waste water to the river. This work was accomplished on Satur- 
day night and Sunday morning during the few hours the engines 
could be stopped. On Sunday forenoon the engines worked as 
usual to supply the town, but about 4 p.m. the sluice to the 
old well was closed, and the pumps were put on to the new 
well, the water pumped, which was as white as milk, running 
to waste in the river. The engines will be kept working on the 
new well, pumping to waste at every opportunity until the water 
clears, which it will do in a few days. The results of Sunday’s 
and Monday’s pumping were, that after about an hour's work, 
both engines going full speed, the head was found to be 
lowered about 3ft.; but although the pumps continued for seven 
hours to throw from 75,000 to 80,000 gallons per hour, no further 
lowering of the head could be detected. This we cannot help 
thinking is an extraordinary supply, and is greatly due to the 
careful and thorough manner in which the work has been done 
by Mr. Thomas Tilley, of 12, Walbrook, the contractor. The 
whole cost did not exceed £1500, 

The Colchester Authority contemplates some further works 
for the improvement of the distribution of the water, including 
a fine water tower, much needed, about which we shall have more 
to say ata future time. The whole work of obtaining the new 
supply reflects much credit on Mr. Clegg. 


LARGE DOME ROOF—DEVONSHIRE HOSPITAL, 
BUXTON, 


WE illustrate by the engravings on page 64 one of the largest 
dome-shaped roofs in this country or abroad. It forms part of 
the recent large extension of the Devonshire Hospital at Buxton, 
which has been carried out from the designs of Mr. R. R. Duke, 
architect of the building. In making the alterations and exten- 
sions it was found that the area required for the reception of 
300 patients could not be obtained without the removal of two 
inner walls and a passage between them, which gave access to 
the different parts of the interior ; and this removal necessitated 
another means of access, and required a covered communication 
on the ground floor and communication by a gallery on the 
chamber floor ; and these could not be obtained satisfactorily 
by other means than covering the interior area, The con- 
struction of the dome was therefore determined upon, as 
it not only supplies the means of communication, but enables 
every room to be detached, and gives an unequalled hall for 
the recreation and protection of the patients from all inclemen- 
cies of season or weather. As shown by the drawings the dome 
is second only to the Royal Albert Hall oval roof in dimen- 
sions. This however is not a dome, but a series of covered roof 
principals of the truss type, having spans varying from 219ft. 4in. 
to 185ft.4in. The Buxton dome is about 150ft. in diameter, while 
the dimensions of some of the principal domes elsewhere are as fol- 
lows :—Pantheon, Rome, 142ft.; St. Peter’s, Rome, 139ft.; Duomo, 
Florence, 139ft.; St. Sophia, Constantinople, 115ft.; St. Paul’s, 
London, 112ft.; Baths of Caracalla, Rome, 112ft.; Temple of 
Apollo, 120ft. The outer form of the hospital is an irregular 
octagon, with an inner circular area of 164ft. diameter ; within 
this there is a circle of forty-four columns, 138ft. diameter, form- 
ing a colonnade, 13ft. wide, all round this inner area. These 
columns, 2ft. 4in. in diameter, with their entablature, rise 25ft. 
above the floor, and from this point springs the dome, covering 
the whole of this area, The dome is a segment of a sphere, the 


diameter of which is 156ft. 6in., and is formed of wrought iron 
ribs, twenty-two principal ones, and twenty-two intermediate 
ones, secured at the foot to a wrought iron plate rim and heavy 
cast iron girders, connecting the inner area wall and the colon- 
nade, and thus securing a perfectly firm base for the dome, as 
shown in elevation and plan at page 64. The lower ring or 
polygonal bracing rests on the stone entablature, each bay 
between the main ribs being composed of two wrought 
iron plates, each 15in, by §in., interlacing each other at the 
centre, and the ends being strongly rivetted to a third 
plate, which is combined with and forms part of the foot 
of the rib itself. The horizontal thrust of every rib is thus 
received by this polygonal ring, there being no thrust whatever 
on the masonry. The ribs rise to a height of 50ft. 
from the base, or 75ft. from the floor line, and are there secured 
to a wrought iron ring, 40ft. diameter, front which springs a 
lantern light, also having 40ft. diameter, and being 18ft. high. 
On the apex of this there. is an ornamental finial, 25ft. high, thus 
giving a total height from floor to roof of lantern of 93ft., and 
to top of finial of 118ft. In addition to the lantern light above- 
named there are eight other skylights on the roof at the base of 
the dome ; and together they give 4500ft. superficial of light to 
the central hall, The purline framing is of rolled girder iron, 
8in. by 5in. by 5in.; and, jn addition to the attachment direct to 
the main ribs at the upper surface, is braced diagonally thereto 
by means of T-iron, extending from the lower flange of ribs to a 
point on the purline 3ft. 6in. from its junction on the rib. This 
bracing also adds to the rigidity of the arched ribs. There is 
also a framework of light rolled girder intermediate ribs, inter- 
secting and attached to the several tiers of purlines, and to the 
upper central ring. A gallery surmounts the exterior at the 
summit of the dome and foot of the lantern, with suitable 
guard railing, to which access is provided. When the dome was 
completely covered in it was found that the deflection was not 
more than jin. The superficial area of this hall is just half an 
acre ; and it is capable of holding 6000 people. Its cubic con- 
tents is about one million of feet. 

Our illustration shows the main front of the extensions with 
the dome in the rear. The heating of the wards, day rooms, 
central hall, and building generally, is by hot-water pipes passing 
under the floor, and coils of pipes placed in the large wards and 
day rooms ; the smaller rooms, lavatories, &c., having pipes placed 
above the floor, and the hall having six rows of pipes around its 
whole circuit, four rows above the floor, and two rows under the 
gallery. The ventilation, in addition to that obtained through 
the windows, is supplied by 12in. glazed earthenware pipes, 
starting from areas outside the building, passing under the floor, 
and having branches into each ward and round the colonnade, 
carried up 8ft. above each floor level, in specially constructed 
wooden tubes; thus giving a perfect and constant supply of 
fresh air throughout the hospital. This description of the ventila- 
tion applies equally to the chamber floor. In the centre of the roof 
of the lantern is a large Boyle’s patent ventilator, 3ft. in diameter. 
The principal entrance is on the east side of the building. The 
building contractor for the work was Mr. 8. Warburton, of Cheet- 
ham Hill, Manchester; the ironwork being by Messrs. Rankin 
of Liverpool. Mr. Allen Vickars was the clerk of the works, 


WASHING MACHINES AT THE COMPLEX ORE 
COMPANY’S WORKS, LLANSAMLET. 


THE process patented by Mr. Edward Andrew Parnell is for 
the treatment of ores containing zine, lead, copper, silver, and 
gold, from which the zinc cannot be eleminated by the ordinary 
method of “dressing.” The presence of zine in such ores 
renders them ill adapted for the dry smelting operations as com- 
monly practised at lead, copper, and silver works ; in such cases 
the whole of the zinc is lost, together with some of the lead and 
silver, and the cost of extracting the metals is considerably 
increased by the presence of zinc. By Mr. Parnell’s process all 
the metals are utilised, the ore being treated in the following 
manner :— 

(1) The ore is ground to a coarse powder ; (2) It is then cal- 
cined in muffle furnaces, at a moderate heat, to oxidise the 
sulphur and metals and form sulphates and oxides ; the sul- 
phurous fumes which are disengaged may be collected when 
desirable in leaden chambers and towers, for the manufacture of 
sulphuric acid, in the usual way ; (3) The calcined ore is then 
placed in a large revolving pan—see page 60—and there 
agitated with sulphuric acid diluted with hot water. The sul- 
phuric acid at once takes into solution nearly all the zine and 
most of the copper, leaving all the lead, silver and gold 
in the undissolved portion, The latter is now in a 
suitable condition for smelting in the usual manner 
in cupolas or reverbatory furnaces; (4) the solution of 
zine and copper is then drawn off into tanks, and the copper is 
next precipitated therefrom in the customary way, affording a 
copper precipitate at once suitable for the copper smelters ; 
(5) The liquor, which contains the sulphate of zinc, is then drawn 
off into pans and evaporated until it commences to thicken, when 
a small quantity of raw or uncalcined blende—native sulphide of 
zinc, is added. The desiccation is carried still further with occa- 
sional stirring until a nearly dry mixture is obtained of sulphate 
of zinc and raw blende. The blende is added to decompose the 
sulphate of zinc in the next operation ; (6) the mixture thus 
obtained is placed in close ovens, and there heated to redness. 
The sulphate of zinc is thereby decomposed, sulphurous acid is 
disengaged—derived from the sulphate of zinc and the added 
blende—and conveyed to leaden chambers, for production of 
sulphuric acid, while the zinc remains in the state of oxide, well 
suited for the production of metallic zinc in the usual manner. 
The following are examples of the ores referred to above :—(1) 
Cavalo ore containing 15 per cent. lead, 17 per cent. zinc, and 
20 oz, of silver per ton, (2) Spanish ore containing 4 per cent. 
copper, 30 per cent. zinc, 12 per cent. lead, and 18 oz. of silver 
per ton, (3) Constantine ore containing 1} per cent. copper— 
wet assay—10 per cent. zinc, 4 per cent. lead, 11 oz. of silver, 
and 3 dwt. of gold per ton. (4) British ore containing about 
2 per cent. copper, 30 per cent. zinc, 10 per cent. lead, 8 oz. of 
silver and 4 to 5 dwt. of gold per ton. (5) French ore contain- 
ing on the average 25 per cent. zinc, 30 per cent, lead, and 
15 oz, of silver per ton, 


TENDERS. 


CONSTRUCTION of storm-water sewers in London-road and St. 
James’s-road, Leicester, as follows :—60 yards of 20in. brick sewer, 
11 yards of 20in. cast iron syphon, 170 yards of 15in, stoneware 

ipe sewer, 562 yards 12in. ditto, 350 yards 6in. ditto with man- 

oles, &c., for the Corporation. Mr. J. Gordon, C.E., borough 
surveyor and engineer. 


£84 
J. Smart, Nottingh +, & 
Henry Hilton, Birmingham .. .. .. .. .. .. 47118 0 
G. Cowdery and Sons, Nswent, Gloucestershire .. 495 3 8 
John Lea and Co., Leicester wee” oe 618 0 0 


John Hutchinson and fon, Leicester. 575 0 0 


CLEVELAND INSTITUTION OF ENGINEERS.—The meeting of Jan. 
28rd is postponed till Feb. 6th, of which due notice will be given. 

NAVAL ENGINEER APPOINTMENT.—The following appointment 
has been made at the Admiralty :—Thomas J. Osborne, engineer, 
to the Pembroke, additional, for service in the Stork. 

SHIPBUILDING IN Barrow.—Figures have already been pub- 
lished as to the work of shipbuilding done in Barrow in 1881, and 
now we have to add in addition that Messrs. Caird and Purdie, 
of Barrow, built mang re to the amount of 3179 tons, a gross 
tonnage of 4927. The Barrow Shipbuilding. Company built 32,700 
tons, so that the total for Barrow will represent 35,879 tons. 

TRAMWAY STREET LocoMOTIVES.—Messrs. Merryweather and 
Sons have just despatched to Stoke-on-Trent one of their steep 
gradient tram engines, to work a section of the tramway, 1 in 16, 
This engine has a pair of Yin. steam cylinders, 14in. stroke. 
Another engine of rather less capacity been sent to the 
Rhineland Tramway ee: This makes twenty-seven in 
ee of the Merryweather type of tram engine running in 
Holland. 


SouTH KENSINGTON MusrvumM.—Visitors during the week ending 
Jan, 21st, 1882:—On Monday, Tuesday, and Saturday, free, from 
10 a.m. to 10 p.m., Museum, 11,924; mercantile marine, building 
materials, and other collections, 3636. On Wednesday, Thursday, 
and Friday, admission 6d., from 10 a.m. till 4 p.m., Museum, 1347; 
mercantile marine, building materials, and other collections, 285, 
Total, 17,192. Average of corresponding week in former years, 
14,177. Total from the opening of the Museum, 20,679,354. 

A New Finp or ORE IN FurNEsS.—We have pleasure to report 
that during the past few days the boring which has been going on 
on the Elliscales estate has been attended with very successful 
results, and where a discovery was made recently, and reported in 
our columns, near the Elliscales Farmhouse, a shaft is to be imme- 
diately sunk. It is now announced another discovery of ore 
has been made in a field not far from the junction of the Askam 
and Park-roads, and 14ft. of good ore has been gone through in the 
past few days. 


ACCIDENT WITH AN ETHER REFRIGERATING MACHINE.—On 
Wednesday Mr. Payne held an inquest at St. Bartholemew’s 
Hospital, on the body of John Burden, aged 30, of 18, Baker- 
street, King‘s-cross-road. The evidence showed that the deceased 
was chief engineer to Messrs. Reid and Co., brewers, of Clerken- 
well-road, and during the last three weeks had had under his 
charge the repair of one of the firm’s refrigerating machines. The 
ether, which usually circulates through the tubing of the machine, 
was removed when the repairs first commenced, and the tubes had 
all been washed out. On Saturday last the deceased was putting 
the piston-rod into the cylinder, and as it did not move easily, he 
struck it with a piece of wood, and forced it in. The sudden 
entrance of the rod into the cylinder had the effect of opening 
some of the valves of the machine, and some ether vapour escaped, 
and, coming in contact with a candle, immediately exploded, 
deceased being struck on the head by some portion of the machine. 
The use of the candle near the machine was against the rules of 
the establishment. Mr. G. Fletcher, house surgeon, stated that 
deceased died the mght he was admitted from fracture of the 
skull. The jury returned a verdict of ‘‘ Accidental death.” 


THE HEALTH oF LonpoN IN 1881.—Both birth-rate and death- 
rate in London during last year were considerably below the 
average, and lower than in any recent year. The birth-rate was 
equal to 34°8, and the death-rate 21°2 = 1000 of the estimated 
population in the middle of the year. e death-rate was 1°3 per 
1000 below the mean death-rate in the preceding decade, 1871-80. 
The most unfavourable feature of the year’s mortality statistics is 
the fact that 13,811, or more than 17 per cent., of the deaths were 
referred to the principal zymotic diseases ; these included 2371 fatal 
cases of smallpox, 2533 of measles, 2108 of scarlet fever, 2988 of 
diarrhoea, 1961 of whooping-cough, 1196 of ‘‘fever”—including 96 
of typhus, 977 of enteric, and 123 of simple or undefined forms of 
fever—and 654 of diphtheria. The death-rate from these zymotic 
diseases was equal to 3°6 per 1000, and was identical with the rate 
from the same diseases in 1880. The fatal cases of smallpox, which 
had been but 458 and 475 in the two preceding years, rose to 2533 
in 1881, The deaths from “fever,” measles, and diphtheria also 
showed a marked increase, while the fatal cases of scarlet fever, 
whooping-cough, and diarrhoea were considerably less numerous. 
The rate of infant mortality was lower than in 1880; the deaths 
under one year were equal to 148 per 1000 of births registered, 
against 158 in 1880, a result mainly due to the decline in the 
fatality of summer diarrhea. The rate of infant mortality 
measured in this manner averaged 158 per 1000 in the ten _ 
1871-80. The total death-rate was sg low and smallpox high, 
while scarlet and other fevers were also higher than ever. 


SMOKE-BURNING FURNACE ATTACHMENT.—Our Manchester 
correspondent has given a brief description of a series of 
experimental trials with a new smoke combustion air injector 
which have been carried out recently at the Heap Riding Mills, 
Stockport. The apparatus, which is the invention of Mr 
Hall—Fairburn and Hall—of Manchester, is shown at the 
London Smoke Abatement Exhibition, and is a very simple 
arrangement, specially adapted for boiler furnaces. On the face 
plate of the boiler is fixed a circular brass perforated air injector, 
connected with a piece of ordinary 2in. piping extending 2ft. into 
the flue. Inside the injector is a narrow tube with a small nozzle, 
measuring about three millimetres, and having a steam connection 
with the boiler. A wheel valve enables the injector to be opened 
or closed at will. When in operation steam is admitted through 
the small internal tube, and creating a vacuum inside the piping 
causes an inrush of air through the perforated injector on the face- 
plate of the boiler. The air and steam come in contact about half? 
way up the pipe, and passing out at the pipe end ata high tem 
perature—which during the trials was registered at 125 deg.— 
commingle with the furnace gases as they rise from the fire and 
before they get away over the bridge. A more perfect combustion 
of the smoke and is thus secured, with economy also in the 
consumption of fuel. The trials, which were made one day with- 
out and a second day with the injector, were a very fair test of its 
effectiveness. The injector is designed specially in connection with 
Hall’s patent revolving furnace bars, but these trials were made over 
ordinary cast iron stationary bars, which under certain circumstances 
where intense heat is generated in the furnace would seem to be 
preferable. The boiler was a two-flued Lancashire, 30ft. long, 7ft. 
diameter, fitted with ten Galloway tubes, working to an average 

ressure of 80 Ib. and driving an engine with 19in. high and 30in. 
ow-pressure eylinders and 5ft. stroke at 247 indicated horse-power. 
The fuel used was common riddled slack, and the trials extended 
over ten hours in each day. Constant interruptions during the 
second day, with the view of affording illustrations to visitors, 
scarcely allowed an exact comparison of results to be obtained, but 
the effectiveness of the injectors, so far as a considerable abatement 
of the smoke was concerned, was sufficiently demonstrated to satisfy 
the visitors, who had opportunities of taking observations of the 
smoke emitted from the chimney as the injectors were applied or 
taken off. When the furnace bars were in good order the smoke 
was reduced to a thin vapour, and there was no doubt as to the 
successful operation of the injectors in causing a hex fear com- 
bustion of the smoke and gases. One point, which of course 
— itself, was the cost of steam required for creating the 
last in the injector, but this, it is stated, does not exceed more than 


1 per cent. of the total amount generated in the boiler, and this it . 


is claimed is more than compensated by the increased evapora- 
tion secured by the blast. In addition to the abatement of the 
smoke it is also claimed that a more economical consumption of 
fuel is effected by the use of the injectors, but upon this point no 
reliable data was afforded by the trials. I was informed, however, 


by Mr. Hall that during previous trials with the same boiler a ~ 


saving of 25 per cent. in the consumption of fuel, and a reduction 
of 60 per cent. in the amount of waste ashes had been effected by 
the use of the injectors, 
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WE illustrate by the accompanying engravings a new form of | 
gas exhauster, designed and made by Messrs. G. Waller and Co., | 
Holland-street, Southwark, S.E. It may be made in any size, | 
but the smallest sizes have two blades instead of three, as shown. | 
The medium sizes have three blades, and for sizes of 60,000 cubic | 
feet and above, it may be made with four blades, which still further | 
reduces the oscillation or pulsation, and as they may be run at a | 
higher speed than is usual with gas exhausters, pulsation is very 
much reduced. The chief points between this and the Beale 
exhauster are, that with three blades it will deliver one-third 
more than the latter with the same sized cylinder, and at the 
same speed, the contents of the cylinder being discharged three 
times in each revolution, against twice in the latter ; the oscilla- 
tion is thereby reduced in proportion. It is of course still 
further reduced when four blades are used. The blades work on 
a central pin, and being thus radial with the cylinder, instead of 
being, as formerly, excentric to it, they work smoothly round its 
circumference, and much friction and power in moving them 
round with the heavy ring or segments at the ends of the blades 
is saved. The blades supported on a central pin are also better 
balanced, and there is no falling over or slack movement when 
turning the centre twice each revolution, so common to the one 
or two-bladed exhauster, necessitating the use of a heavy fly- 
wheel to counteract the effect. 

The illustration below is a transverse section of the ex- 
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hauster ; the other sections explain themselves. The cylinder 
has, as usual, two branches, and either can be inlet or outlet. 
The covers are recessed for ends of the roller, and have a boss 
for a central stud, or in large sizes for a central pin going 
through both covers. This stud or pin is of steel, and hollow, to 
admit of oil being injected to lubricate the joints of the blades. 
The roller is open at one end and solid at the other ; the ends 
fit in the covers, and round the circumference of the roller are 
steel slotted rollers to carry the blades and swivel with them to 
suit the varying position, as shown in the section through slide. 
The blades each have two hinges fitting between each other, 
making together a continuous bearing on the central pin. The 
oil injecting lubricator for the central spindle above referred to 
is shown in section. These exhausters work very smoethly, and 


appear to be giving great satisfaction. 


SWAN’S ELECTRIC MINING LAMP. 


Srvcr the trials of Swan’s lamp at Pleasley Colliery, under the 
superintendence of Mr. R. E. Crompton, and the subsequent 
installations at Risca and Earnock, Mr. Swan has been constant 
in his endeavours to still further perfect the lamp. After a 
number of modifications, the final form adopted is that shown 
in our illustration. The lamp proper is enclosed in a thick glass 
globe which is still further protected by a wire caging. The 


lamp is surrounded at the neck by a wire in connection with the 
metal cap, so as to prevent the breakage of the thin globe by 
being suddenly heated. The illustrations show how the metal 
cap is connected to the protecting globe. The conducting wires 
are well insulated, and for a short distance from the cap of the 
lamp passed through a metal tube. It speaks well for the future 
of electric light in mines that it has for some time been working 
admirably in that most dangerous mine of Risca. 


SHAFT SINKING UNDER DIFFICULTIES AT 
DORCHESTER BAY TUNNEL, BOSTON, MASS. 


[Concluded from page 41.] 
Sinking West or Inlet Shaft.—All of the foregoing description 
applies to the three shafts generally 5 we will now confine our 
remarks to the west shaft, where the depth of the material over- 
lying the rock was greatest, and the difficulty of sinking in like 
eaie increased. Previous to the letting of the contract, test 
borings had been made over the line of the tunnel by the city of 
Boston, and the results exhibited. Owing to the great expense of 
so doing, these pom ¢ in no place penetrated the rock proper, and, 
therefore, they failed to give any certain indication of the presence, 
at each shaft at least, of a stratum of boulders, sand, and gravel, 
lying immediately on the rock, and containing a large body of 
water. At this west shaft especially the worst feature shown by 
the borings was a sandy clay. The tunnel grade had to be finally 
lowered 34ft. below contract grade, to meet this changed condition 
of affairs. The material was actually deposited at the west shaft 
in about the followin 1 : ing at the top, mud 
3ft., pure sand 5ft. pons then strata of varying thicknesses of pure 
tough clay—clay with thin seams of fine sand, and clay intimately 
mixed with sand. Above the surface of the solid rock, and 
meeting the clay and sand deposits, was a stratum, 14ft. thick, of 
large boulders, gravel, and very sharp sand ; and in this lowermost 
stratuin water to the amount of about 17,000 gals. per hour was 
found. This water was salt, and seemingly in direct communica- 
tion with the bay above. In the sand seams struck before the 
boulder stratum was tapped, brackish water, in maximum quantity 


— | 
2x20 E 
SECTION OF SHAFT 
ES 
| 
— 
iS 
im 
S 
12 x20 
¢ My) 


Fic 4 


not exceeding 200 gals. ye hour, was found; but these seams 
generally drained out, and gave little or no trouble. The surface 
of the solid rock was finally located at the west shaft, 123ft. below 
city datum. Seven cylinder sections, making 35 lineal feet of iron 
shafting were sunk without much trouble; but at this point the 
frictional resistance of the clay was sufficient to prevent any 
further sinking of the iron lining by its own weight merely, 
although the material was excavated below the cutting 
edge. At this time the surface water was entirely ex- 
cluded, and the shaft was dry. A dead weight of at first 
fifty tons was now applied, as follows:— On top of the flanges 
forming the second cylinder joint, or 10ft. from the bottom 
of the shaft, a platform was built, made of four 12in. by 12in. 
hard pine sticks, laid in pairs parallel to each other, leaving a 
6in. space between the two sticks in each pair, and as of 4ft. 
between the pairs. These four sticks were accurately fitted to the 
inside of the cylinder, with as great a bearing surface on the 
flanges as was possible, holes being made in them for the heads of 
the cylinder bolts. Two struts, 12in. by 12in. and 4ft. long, were 
let in between the pairs, and at right angles to them, so as to leave 
a central opening 4ft. square; opposite the ends of these struts and 
between the sticks forming the pairs, four wedges were now driven, 
and the whole structure thus secured in the cylinder. A shaft 4ft. 
square inside, made of 4in. plank, on end, and internally braced, 
was next erected on this platform, and the space outside this box 
shaft well packed with iron refuse from a puddling furnace. As 
the cylinder descended, and the friction became greater, this dead 
weight was increased to a little over 100 tons by — in a 
second platform and box higher up in the shaft. Eight heavy 
screw jacks were also applied in addition to this weight, on the 
top flange of the cylinder, reacting against trussed beams secured 
by chains to the bulkhead piles. When the cutting edge 
of the shaft lining had reached a point 57ft. below city 
datum, the area of surface then exposed to ible friction 
being over 1800 square feet, all our combined appliances failed to 
push it any further, and the use of the specified solid iron 
cylinders had to be discontinued, 

Continuation of the Shaft to Rock.—No plan whatever of con- 
tinuing the shaft after the cylinders were pushed as far as was 
possible being specified, the contractor was at liberty to adopt any 
method that might seem to him most fitting. From the data 
before him timber was deemed sufficient, and a timber lining was 
adopted. The shaft was dry, all water from above excluded, and 
nothing but clay indicated below him until the rock was reached. 
Of the wisdom of this decision we will here say nothing, consider- 
ing that all the known data was derived from deep borings, which 


more often lead to trouble than exhibit the actual condition of 
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affairs. The timber shaft was 10ft. square inside, and built of 
12in. by 12in. spruce timber, laid skin to skin. shown at 
Fig. 7, the sticks were cut and laid in alternate lengths of 10ft. 
and 12ft., locking over each other at the corners ; and to prevent 
the shorter timbers from being forced inward, they abutted against 
cleats 4in. by 10in. by 16in. well spiked to the long sticks. They 
were further held in place by the bracing described further on. 
The first timber course laid was only 8ft. 10in. square inside, each 
succeeding course stepping back 2in., until the full dimension of 
10ft. square was reached. This was done to give the cutting edge 
of the iron cylinders a bearing on top of the timber work, at least 
in the centre of the four sides. Between the top course of the 
timber work and the iron a space 4in. wide was left, in which 4in. 
sheet piling was driven out horizontally into the clay, and the 
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corners outside the circle thus closed. The greatest difficulty 
to be dealt with from the start, and the chief objection against 
such a compound shaft of iron and wood, was that of properly 
connecting the two. The corners of a square wooden shaft are 
the point best adapted for the location of any suspending 
members ; but in our case these corners. were outside the cylinder, 
and, consequently, not available. At first four of the cylinder 
bolts were removed from the bottom joint in the cylinder 
and replaced by four lin. rods, with nuts at the top an 
lipped plates, catching under the bottom of the second timber 
course, and secured by lin. rag bolts to this course ; below this 
the hanging was continued by vertical planks spiked to the timbers. 
As the shaft increased in length, these lin. rods were supple- 


mented by four rods 2in. in d , susp d opposite the 
10.0 
| F | 
z 
Fic.6 


F | 
| | 


SECTION ON C.D 


centre of each side of the shaft, from heavy iron castings, bolted 
on top of the second cylinder joint. An iron plate 6in. by jin. and 
8ft. long was bolted by eight lin. bolts to the middle of each side, 
and at the top of this plate was an L-shaped head Sin. by 1}in., 
through which the 2in. rod passed, and was there secured by a nut. 
This timber shaft was sunk with very little trouble to a point 95ft. 
below datum, with a maximum quantity of water from the thin 
sand seams not exceeding 200 gallons per hour. But at the point 
first tioned water suddenly burst in from below at the rate of 
about 10,000 gallons per hour, driving out the workmen, and 
rapidly filling the shaft to low tide mark. A steam pump was at 
once put in place and the shaft again emptied. An examination 
showed that, while the source was at psa oa below the bottom 
of the shaft, the water had in places fo its way up behind the 
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timbering, and was entering the shaft in jets through any possible 
crevice. And what was worse, the main stream was undermining 
the sides at the bottom, and the jets above were washing the fine 
sand inside, leaving voids Pine Fo the shaft lining. e sides 
were at once caulked, and the water driven to the bottom, and the 
8in. by 8in. bracing, only partly in place, was completed to within 
‘ft. of the bottom. e iron cylinder soon commenced to sink 
very slowly, showing that the ground surrounding the shaft was in 
motion clear to the surface. The bulkhead and the adjoining por- 
tion of the machinery wharf sank with the cylinder. 

The bottom was now a sandy clay, but firm, the water passing to 
the south-west corner of the shaft as soon as we commenced re-sink- 
ing. The material on the east and north sides seemed to drain 
out and remained quite firm, while on the other sides it soon 
became very soft, in places semi-fluid. This action increased the 
strain on the soft sides and tended to throw the timber courses 
out of the horizontal, the west side sinking more rapidly than 
the east. As iong as the bottom remained firm this inequalit 
of settlement was arrested by ‘‘rakers” and “ props.” 1 
timbering on the soft sides could only be put in place by 
first carefully poling those sides, but surplus material would 
escape inside, and increase the pressures. All went well 
enough under the circumstances until we reached grade 104, 
where we suddenly struck a stratum of soft, almost dough-like 
clay, which we afterwards found was the direct covering of the 
water-bearing stratum of boulders, &c. Into this soft material our 
rakers, props, &c., easily sank and became useless as supports, and 
thereby the strain upon the rods and hanging members on the soft 
sides was enormously increased, and the west and south 2in. rods 
both broke, just above the lower nuts; the immediate cause being 
the slight bending of the L-shaped heads of the straps, thus acting 
as levers on the nuts and ends of the rods. Some of the plank 

ing“also commenced to give way, and being behind the corner 
bracing could not be repaired. Two steam pumps, a No. 8 Blake, 
and a No. 10 Knowles, were at this time located in the timber 
portion of the shaft, supported bo platforms; the discharge and 
steam pipes were clamped to both the iron cylinder and to the 
sides of the wooden shaft. As soon as the 2in, rods broke, severing 


the connection on those sides between the iron and the wood, the 
lower portion began to settle more rapidly than the cylinder. The 
effect of this was to break the bottom elbow on the discharge 
column of our large pump, flooding the lower portion of the 
shaft to the height of the suction on our reserve pump, the No. 8, 
at a very critical period. This damage was repai as soon as 
ible, and a re-occurrence of the accident prevented by slinging 

th of our pumps by wire _ to the iron cylinder, and wedging 
up between pump and platform as the wooden shaft settled. 
On sounding through the soft stratum hard bottom was found 
about 7ft. below the then bottom of the shaft, and as this was very 
near the point which the boring indicated as rock, we continued 
sinking. After some tedious and dangerous work, and much 
trouble and delay from our pumps, which, it is usually the case, 
were always breaking down just when most needed, we reached the 
hard stratum only to find it was not ledge rock, but the top of a 
boulder stratum, of then unknown depth, and the source from 
whence came all our water, now much increased in + poems The 
sand in this deposit was lly sharp, and would scour through 
a brass pump lining jin. thick in less than three days, causing 
further and dangerous delays. We attempted to sound the boulder 
stratum by driving iron bars, but failed to get ary satisfactory results 
until we started an artesian boring in a Sin. pipe, and finally drilled 
some 8ft. into the rock establishing its actual depth and character. 
At this time the bottom —— of our timber shaft was in very 
bad shape, many timbers broken, the hanging appliances a failure, 
and the courses very much out of the horizontal. To continue 
sinking under these conditions was to invite certain disaster. On 
the other hand, if we stopped sinking, the only alternative to 
building a new shaft, in another location, was the somewhat 
desperate one of attempting to re-timber the lower 36ft. of the shaft 
in the face of the moving ground and the consequent pressures. 
We determined to re-timber without waiting for the ground to settle. 
The upper 23ft of the timber work was still in good condition, 
the courses almost level, and the lacing intact. This portion we 
concluded to leave in, but it had first of all to be securely connected 
with the iron cylinders, and upon the integrity of this connection 
all success depended. Iron rods were abandoned in our plans for 
several reasons, among these the difficulty of attachment, and the 
fact that in one place certain obstructions in the shaft prevented a 
fair lead. Iron wire cables were substituted for rods. Four cables, 
made by Roebling Bros., were at first used, each cable 6#in. in cir- 
cumference and 22}ft long from bearing to bearing of the eyes, and 


d|thimbles spliced into each end: The upper eye was made heart 


shaped, so that the lashing to be used would not ride and cut under 
the strain to be put upon it, the lower eye was made to take a 2in. 
icon pin, and the splices on each cable were further secured by 
broad iron clamps bolted over them. On top of the first or lower- 
most cylinder joint, two hard pine timbers 12in. by 20in. were 
placed, after having first been accurately fitted to the inside of the 

linder; holes were bored vertically through these sticks, just 
clearing the cylinder flanges, and ing through these 
holes, secured above by nuts and 12in. cast iron washers, 
were four eye-bolts made of 2hin. round iron; two struts 
were driven between the 12in. by 20in. timbers, to prevent motion. 
The lower connection of the cables were more troublesome. At 
the point selected, two hard pine beams 12in. by 20in. and 12ft. 
long were inserted in the shaft horizontally, the ends extending out 


and plunger type, double-acting, and working vertically. This 
ag hada 14in. steam cylinder, 12in. plunger, 17in. bucket, and 
in. stroke ; its capacity was 11? gallons per stroke. (The steam 
cylinder proved too small for the work to be done, it should have 
been 16in.). The pump was 12ft. long overall, and 3ft. in diameter 
at the widest part, and with 20ft. of thin wrought iron suction 
pipe 10in. in diameter attached, weighed 7000 lb, The steam pipe 
was 2in., the exhaust 3in., and the discharge column was 6in.” 
galvanised iron spiral pipe in 16ft. —— connected by flanges 
and six gin. bolts. On account of its s this pump was used 
without platforms built in the shaft. o hea eames were 
thrown across the her of the shaft cylinders, and from these the 
pump was suspend a purchase made up of two large triple- 
sheaved masting blocks, and six of 4in. Manilla rope, connec- 
tion with the pump being made by a strong eye-bolt screwed into 
the head of the steam cylinder, and by chain slings passing down to 
the water barrel of the pump. The running end of this purchase 
passed from the lower block up to a large single bloek lashed to 
the top of the four-legged shears, shown at Fig. 2, and from there 
down-to the wharf, and through a snatch-block to the drum of the 
hoisting engine. The 6in. discharge column and the 2in. steam pi 
were clamped to geen steel wire ropes, that were secured to the 
pump below, and thence passed over sheaves lashed to the shears 
near the top, but as far apart as ible ; from these sheaves each 
rope went through a smatch-block on the wharf, and then to large 
eleats, allso arranged that each rope could be paid out steadily, 
and. independently, as the pump was lowered. The exhaust 
steam passed into the water. To keep the pump from moving 
laterally when it was at work, oak slides, with clamping screws, were 
attached to the pump, so that they could be pushed out 
against the sides of the shaft, and then clamped. The 
spreading of the blocks to which the discharge and steam 
pipes were suspended was to overcome the twisting tendency 
in the falls, e method of operating this pump was as follows : 
When the water in the shaft had been pum down as low as 
possible, the steam was shut off at the boiler, the top elbow and a 
10ft. length of horizontal pipe was taken off from the discharge 
column, and a 16ft. length added to the discharge vertically. The 
steam pipe was at the same time being disconnected, at a union 
_ for that purpose just at the top of the shaft, and a new 
6ft. length screwed on ; while this was being done on top, another 
gang of men, stationed on the pump to prevent twisting in lower- 
ing, had hauled in the slides mentioned above. All being now 
ready for a shift, the engineer lowered the pump slowly, and the 
men stationed at the discharge and steam pipe ropes allowed these 
pipes to descend with the pump until the top of the newly added 
section of steam pipe was just opposite the union ; all ropes were 
at once secured, connection made with the boiler, and the upper 
discharge elbow and its pipe again bolted in place, the men on the 
pump adjusted and secured the slides, and all was once more in 
position, ready to pump out another 16ft. of the shaft. After the 
men became expert in their several duties the time required to 
make a shift was about twenty-five minutes, computing from the 
stoppage of the pump to the starting again. But —_— as the 
above may appear, it was only after repeated trials and failures, 
and considerable experimenting, that the wished for result was 
attained. At the east shaft we reached the tunnel grade with our 


under the sides. These two beams ran in the same direction as the 
shorter beams in the cylinder, and were vertically under them. 
Around each of the 12ft, beams, and directly under the eye-bolts, 
were four iron stirrups each 6in. by lin., with two eyes in each 
stirrup just over the centre of the beam. Between these eyes the 
lower end of the cable was inserted and secured by a 2in. iron pin. 
The upper eye of each cable was now lashed to its proper eye-bolt by 
steel wire rope set taut by a purchase connected with the hoisting 
—_ The connection being now completed between the iron 
cylinder and the 26ft. of wood work to be left in place, the workmen 
d replacing the old and crippled timbers, below the hang- 

ing beams, with new and level courses—in other words, rebuildin 

the lower portion of the shaft. As shown on Fig. 4, a system o' 
timber hanging was first attempted with 4in. Jplank, which plank 
acted at the same time as struts for the corner braces. This system 
was soon abandoned. It wasall right theoretically, and had it been 
as easy of application in the shaft as on paper, would no doubt 
have answered admirably, but in practice it was found impossible, 
under the circumstances, to keep the inside faces of the timbers 
sufficiently true to ean against in the manner intended. The 
same principle was, however, retained by using iron straps 3in. by 
gin., and 4ft. long, spiked with 10in. wrought iron spikes to the 
timber. These straps were applied in the corners behind the 
braces, in such manner that each new stick was suspended by two 
of these straps as soon as it was in place—4ft. of the bottom of the 
shaft was necessarily left unbraced for convenience in working. 
A second set of hanging timbers was put in 20ft. below the first, 
and entirely independent of that set (Fig. 4). In this set each 
hanging beam was made up of two 12in. by 12in. timbers, placed 
one on y of the other ; the upper one was 12ft. long and passed 
through the sides of the shaft, the lower one was 10ft. long, and 
acted as a strut as well. Two 2in. iron rods, about 10ft. long, each 
provided with an eye for a2in. pin above and a nut below, 
secured the lower end of each secondary cable to the beams. These 
rods, in pairs, carried the compound beams between them, the 
lower ends of each lore of rods passing through a stirrup plate Sin. 
by ltin. under the bottom stick, and there secured by nuts. These 
cables were galvanised iron wire 4}in. in circumference. —- 
re- 


were lashed at the upper end to four 2in. eye-bolts, which 
through castings bolted on to the second cylinder joint. 
timbering was slow and dangerous work, and the greatest care 
possible in poling could not prevent the escape of some of the out- 
side material into the shaft, the voids thus created, though com- 
paratively slight, kept the ground in constant motion, the settle- 
ment being apparent clear to the surface. The first wire cables 
soon became as taut as harp strings. At first the greatest weight 
was thrown on the western pair of cables, leaving the east cables 
comparatively slack; the strain on the cables was equalised by 
setting up rakers, extending from the heavy west side to the east 
end of the main hanging beams. The total settlement of the iron 
cylinder after the timbering was commenced was just 5ft. The 
timber shaft was in the above manner successfully carried down to 
the solid rock, the shaft continued 20ft. into the rock, and the 
tunnel commenced. About five months after the completion of 
the timber work the brick lining was commenced. To conform to 
required lines it was n to cut entirely through some of the 
shaft timbers, and at the centre we found the clay outside 
vag i drained, and in good condition. In the'time specified 
above, the brickwork was completed with but little trouble from 
any motion in the adjoining ground, caution, however, was required, 
and the work was slowly and carefully done. 

Pumping out Shafts.—The west and the east shafts were at 
different times filled with water ; the first was lost by a failure of 
our boilers, the other by suddenly uncovering an unusually large 
seam in the rock, through which more water entered the tunnel 
than could be handled with safety by the two pumps then in place 
—one of the pumps broke down under the hard work, and the 
tunnel and shaft filled up. All of our shafts were too small in 
diameter, when their depth and the quantity of water to be raised 
through them is considered. This want of shaft room made our 
method of regaining them somewhat peculiar, and we will relate 
our experience. When the eastern shaft was flooded the amount 
of water to be pumped against was 18,000 gallons per hour, con- 
stantly flowing into the tunnel. To handle this quantity of water 
with safety, under the working conditions, would require a pum 
of the capacity of a No. 11 Knowles, which measures 9ft. over all, 
and would require an additional 24ft. of room at the water end to 
allow packing, &c. It can be readily seen that such a pump could 
not be located —— within the iron cylinders, which, as 
before mentioned, were only 9ft. 6in. in diameter, a space further 
reduced by the flanges to Sft. 10in. To overcome this difficulty we 
hada special pump built by the Knowles Company, of the bucket 


tion pipe 166ft. below the top five several times before we could 
stay there long enough to pump out the 500 lineal feet of tunnel 
already driven. It should be remembered that the plunger, as we 
called it, was only an emergency pump intended to empty the 
shaft and tunnel preparatory to setting up a large permanent pump 
of the horizontal t; in the tunnel. The vertical pump was 
troublesome to petty | took up much room with its ropes and 
pipes, and was difficult to pack. The steam connection was the 
most troublesome feature. When the pump was in action there 
was a very considerable vertical motion pa to the elasticity of the 
fall ropes. This was especially the case when we neared the 
bottom of the shaft, and a rigid steam connection was consequently 
impossible. After trying a jointed steam pipe without success, 
we made use of a 6-fly gum and canvas steam hose, 6ft. long, 
placed between the steam pipe and the steam cylinder on the 
pump, but, under the steam pressure carried, 1001b. at the boiler, 
this hose burst in a few hours; 10-fly canvas and pure gum was 
next tried, but even this would sometimes fail, by the intense heat 
softening the gum and thus allowing the hose to blow off the iron 
nipples in the end, in spite of grooves and broad iron —— 
intended to prevent any such accident. The radiation from the 
steam pipes, and the ascending steam, caused by water falling on 
the hot cylinder and pipes, made the temperature in the s 
almost unbearable. is, and the entire want of ventilation in 
the deep and narrow hole, caused great — suffering among 
the men whose duties called them inside, especially when this 
experience was varied by the bursting of 2in. steam hose in the 
face of the pumpman. To the pluck and endurance of these 
faithful workmen all success was really due. This 166ft. of shaft 
was finally pumped out in little less than nine hours. Having, we 
hope, given a sufficiently detailed description of how we got into a 
scrape at the west shaft, and how we finally got out of it, we can 
now look back and see where we made our mistakes. First of all, 
it should have been taken as granted that water was to be met 
with in abundance, under the circumstances, as we neared the 
the rock. All indications to the contrary, obtained from borings, 
should have been disregarded. Had this been done, in the opinion 
of the writer it would have been ill-advised to have used any form 
of compound shaft, partly wood and partly iron. The iron 

linders should have been continued to the rock, by using iron 
rings of reduced height, and cut into four or more ents, put 
into place at the bottom of the shaft, as soon as the friction pre- 
vented the further descent of solid cylinder sections, and the surtace 
water was excluded. The advantages would have been many as 
compared with the attempt to hang a square wooden shaft to an 
iron cylinder, the vertical connection would have been continuous 
and abundantly strong, and the entire shaft could have been made 
water-tight by caulking the joints with dry pine wedges, or other- 
wise. And with rings not more than 24ft. in height, any soft 
ground could have been passed by a proper system of poling. It is 
true that some hanging appliance similar to that finally used might 
have been at first put into a timber shaft, had the possibility of 
meeting water been duly considered by all parties concerned, but 
the experiment, we think, would have been a dangerous one, as 
compared with a continuous iron cylinder, and things con- 
sidered, it would not have been as economical as iron. The 
Dorchester Bay Tunnel was commenced in Jan’ , 1880, and at this 
date some 4600ft. of the tunnel are driven. e contract was 
let to Mr. R. A. Malone, of Pennsylvania ; the writer was engineer 
for the contractor. We cannot, in justice, omit the mention of our 
personal indebtedness to Michael Nolan, who superintended the 
retimbering of the west shaft, and to William Reardon, the rigger, 
who put into place our hanging-up appliances. To the pluck, 
endurance, and practical knowledge of these two men, very much 
of the success was due. 7 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 
THE usual January quietude has come over the iron trade of thi 
part of the kingdom. New orders are being distributed only 
slowly, either for finished or for pig iron; and traders expect this 
quietude to extend into nearly the middle of February. Greatly 
more, however, is being now done than was in hand at this time 
last year. Few works are other than busy throughout all their 
departments ; and there are some who will close the month with 

a better account than has been possible with them for five years 

past. 

. Marked bars were na firm on ’Change in Birmingham to-day 

—Thursday—as in Wolverhampton yesterday, at from £7 to 
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£8 2s. 6d.; but scarcely so firm as a week ago were certain of the 
brands sold at between those two extremes. A perceptible decline 
was noticeable at each market in the tendency to quote extreme 
rates by the marked bar firms who have not yet officially put up 
their prices, and very few reported themselves either in brisk 
employment or in the receipt of many inquiries. 

Medium and common bars were maintained in larger propor- 
tionate inquiry, but they were unable to command quite so firm 
rates. Quotations were unchanged at from £6 17s. 6d. up to £7 5s. 

Gas strip was less difficult to buy at £6 17s. 6d. to £6 15s., the 
demand from the tube firms having a little slackened. Strip used 
for stamping out purposes of gauges up to 20 w.g. was procurable 
from some firms at a little within £7, while firms whose brand is in 
more favour still demanded £7 10s. Similar variations charac- 
terised the hoop trade, as well as to coopers’ as to baling sections. 
In both departments orders were sought, but without much success. 

Common sheets are in larger supply, the demand of the braziers 
having become less animated, and the export inquiry a trifle less 
conspicuous. Some makers would have accepted a reduction of 
2s, 6d. upon the week. The article might have been purchased 
to-day at from £8 5s. to £8 2s. 6d., and in a few instances after 
some negotiation at even £8. 

Galvanising sheets were without quoted change in the open 
market. Consumers were ready to purchase on bargain terms, but 
declined to give makers’ full terms of £8 10s. to £8 15s. for singles; 
29 5s. to-£9 10s. for doubles ; and £11 5s. to £11 10s. for latens. 

Galvanised slate sheets were a shade less strong than they were 
at the close of the meeting of galvanisers a fortnight since, when 
prices were mostly advanced from 10s. to 20s. per ton. 

Plates are steady for bridge and girder building at firm prices; 
and orders for boiler plates of good quality do not fall off in 
number, though they are scarcely so for large quantities. Makers 
of good brands will not take less than from £8 10s.—‘‘ Wright” 
quality—to £9 for ‘“‘Monmoor,” and so on for other reputed 
qualities. 

Puddled iron was sought after to-day for use in the mills, for 
the production of sheets mainly, and they were in a trifle better 
su py at variable rates. 

e Globe Ironworks, Walsall, having recently been acquired by 
Messrs. Simpson and Wood, of James Bridge, Darlaston, are now 
turning out merchant bars of all descriptions, and best rivet iron. 
At the Globe Works is a pair of 60-ton shears which will cut 
through two permanent way rails at once. These are believed to 

one of the most powerful pairs of shears in South Stafford- 
shire, and they have been sought to be bought by engineering 
firms all over the kingdom. 

Pig iron was not in much demand, though Bessemer pigs might 
have been sold in a few heavy lines if vendors would have accepted 
half-a-crown under their quoted prices. But they stood firm at 
77s. 6d. delivered into this district. Cold blast pigs were unchanged 
at £4 10s., and all-mine were quoted up to £3 12s. 6d., while 
common—cinder—qualities descended to £2 5s. as the minimum. 

There have been sales this week of broken-up plant, and good 
prices have been realised. As much as £3 10s. has been given for 
some cold blast which will require some expenditure in labour 
before it can be got into the furnace. Such rates were realised 
under the hammer at the sale on Tuesday of the plant at the 
Shrubbery Finished Ironworks, Wolverhampton. The Gold-green 
blast furnace plant and land of John Bagnall and Sons, Limited, 
was some time ago offered at £10,000, but failed to sell. The plant 
has yielded £7500, and the site of the works and some surplus land 
is likely to fetch £6000, for thick-coal is believed to underlie it. 

The Board of Conciliation in the Cannock Chase coal trade is 
arranging the agreement which is to regulate wages in the future. 

The iron makers still show themselves dissatisfied with their 
wages scale. A mass meeting was held at Brierley Hill on Monday 
to consider the proposed alteration in the scale—which now regu- 
lates wages in Staffordshire, South Yorkshire, and Lancashire. It 
was resolved to follow the example of the West Bromwich men, 
and give notice for a reconsideration of the scale so that it should 
embrace all classes of iron, and providing that wages shall be one 
shilling in advance of equal shillings to the equal pounds that 
represent the net average selling price of iron. This would be 6d. 
advance on the present scale. The average selling price of iron 
upon which wages are at present calculated is obtained as to bar 
om only ; and it is this limitation which the men wish to do away 
with. 

At a meeting of the operative chain men on Tuesday, it was 
determined to give notice for a rise of 10d. per cwt. upon best 
work, and 6d. per cwt. upon commonchain. It was asserted that 
two of the largest employers had already conceded an advance of 
10 per cent. on best crane chain—a class of work upon whicha 

e number of the operatives are employed. 

The Amalgamated Society of Brassworkers, whose head centre 
is in Birmingham, have determined through their executive council 
to shortly give notice for an advance in wages of 10 per cent. 

The constructive engineers are doing fairly well upon some 
railway work, and the nut and bolt firms are mostly in steady 
employment upon the same account, but the demand is not brisk 
for export. 

The directors of the Union Rolling Stock Company, Limited, 
Birmingham, report that the operations of the company during the 
past half-year have been, owing to special circumstances, excep- 
tionally profitable. The profit for the half-year is nearly £4000, 
out of which it is proposed to pay a dividend at the rate of 10 per 
cent. per annum on the ordinary shares; to pay the usual pre- 
ference dividend ; and to place £1800 to the reserve fund. 

The profits of the Wolverhampton Railway Rolling Stock Com- 
pany for the half-year have been £3257—a dividend of 3 per cent. 
on ordinary shares, a sum slightly in excess of the previous 
half-year. The business of the company in purchasing med leasing 
wagons on deferred payments has largely exceeded that of the 
previous period, but very little of the advantages of such business 
is shown in the present accounts. Six hundred and eighty-seven 
wagons have been bought and 243 sold during the half-year, 
leaving 5068 in possession of the company. 

Towards the close of next month, Mr. Nepean, the director of 
army contracts, will, according to engagement, visit Wolverhamp- 
ton and Walsall to hear suggestions which manufacturers may care 
to lay before him touching improvements in the mode of seeking 
“~— ies of hardwares for the land forces, 

e Wolverhampton Chamber of Commerce has received a 
communication from the Associated Chambers, pointing out that 
the apparent intention of the Austrian Government as to her pend- 
ing commercial negotiations is to increase her tariff on iron and 
on metal wares. ; 

The Walsall Chamber of Commerce has received from the 
Associated Chambers a communication upon the French Treaty 
negotiations, in which they state that the communication which 
Lord Lyons has now been instructed to make to the French 
Government may be considered to be the last words of our Govern- 
ment. That the negotiations should be left in the hands of Lord 
Lyons was a course which several of the Chambers advocated last 
spring. ‘“* After all that has passed, however,” says the communi- 
cation of the Associated Chambers, ‘‘ it may not be possible now 
for him to make satisfactory tariff arrangements.” 


NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 

Manchester.—For the present there is comparatively very little 
new business coming into the market, and the easier tone at Glas- 
gow and Middlesbrough is evidently acting asa check upon buyers, 
who being mostly well covered for existing requirements prefer to 
wait before giving out further orders, with the view of gettin 
more favourable terms. The large advance in freights has also 
a tendency to check shipments, and the weight of new business 
coming into the hands of finished iron makers is considerably less 
than it was a month or two back. Makers on the other hand have 


their books so well filled for the remainder of the quarter that 
they are not at all anxious sellers, and in this district prices both 
of pig and finished iron are firmly maintained. 

There was only a quiet market at Manchester on Tuesday, and 
Lancashire pig iron met with very little inquiry at the advanced 
rates, which came into operation last week. Makers, however, 
evinced no disposition to give way, and were firm at 52s, 6d., less 24, 
for forge and foundry iron delivered into the Manchester district. 
For Lincolnshire iron makers are asking 52s. 6d. to 53s. 6d., less 
24, delivered equal to Manchester, and at these figures orders are 
being placed. Derbyshire brands are quoted at 54s. 6d. to 55s. 6d. 
less of delivered. There are, however, second-hand lots in the 
market to be bought at under these figures, and Middlesbrough 
iron has now got to a price which enables it to compete here, 
g.m.b.’s being offered during the week at 51s. to 51s. 6d. for net 
cash delivered equal to Manchester. Finished iron remains firm at 
an average price of £7 2s. 6d. for bars, and £7 10s. to £7 12s, 6d. 
for hoops delivered into the Manchester district. 

The engineering trades throughout this district continue gene- 
rally well employed. Tool makers are full of orders, locomotive 
builders and boiler-makers are all busy, and amongst cotton ma- 
chinists increasing activity is reported, although it seems probable 
that several of the projected new cvtton mills may not be pro- 
ceeded with. Although the last returns of the Amalgamated 
Society of Engineers show an increase in the number of unem- 
wanes | members on the books, this is readily accounted for as the 
temporary result of the new year holidays and the stoppages for 
stock-taking. As to the actual condition of ‘trade, the reports 
from the various districts are encouraging. Throughout the Man- 
chester district trade is returned as either good or improving ; at 
Barrow, Blackburn, Farnworth, and Newton-le-Willows it is also 
returned as good. At Liverpool, Lancaster, Oldham, Bacup, 
Bury, Heywood, Hollinwood, Preston, Staleybridge, Todmorden, 
and Sutton, trade is returned as moderate; at Rochdale as 
moderate and bad ; and at Ashton and Wigan as bad. Amongst 
the men, although no definite action has yet been resolved upon, 
there is an unquestionable movement going on for an advance of 
wages, and a pretty general determination is expressed to obtain 
a return of the 2s. per week taken off wages during the depression 
in trade three years ago. 

I still here of inquiries for men in this district being made on 
account of American engineering firms. 

A large new goods station is just being completed by the 
Cheshire Lines Committee. The new goods depdt, which occupies 
an area of about 500 square yards, adjoins the Manchester Central 
passenger station. The building is of brick, with stone dressings 
and terra cotta cornice; the main frontage, which is nineteen 
windows long by four high, is to Watson-street ; there is a second 
frontage twelve windows long by four high to Windmill-street, and 
a return frontage to the passenger station twenty-three windows 
long by three high. The upper floors are carried on cast iron 
columns, and consist of heavy plate girders with concrete cement 
archings. The goods trains enter the station on the second story, 
and powerful hydraulic lifts are being provided for raising and 
lowering the wagons. The brick archways under the central 
passenger station are also being utilised for loading and unloading 
goods. The plans for the goods station, which will cost upwards 
of £80,000, have been designed by Mr. W. G. Scott, the company’s 
engineer, and the building is being carried out under his super- 
vision. The ironwork has been supplied by Messrs. Eastwood and 
Swindell, of Derby; the hydraulic machinery, with accumulators 
and engines, by Tannett and Walker, of Leeds, and the general 
contractors for the work are Messrs. Neill and Sons, of Manchester. 

In the coal trade the better classes of fuel for house fire purposes 
continue a drug in the market, with a downward tendency in price. 
Common round coals for iron making and steam purposes although 
in good demand are also plentiful and offered at very low figures. 
Engine classes of fuel move off well at late rates. The average pit 
prices are about as under :—Best coal, 9s. to 9s. 6d.; seconds, 7s. 
to 7s. 6d.; common coal, 5s. to 6s.; burgy, 4s. 6d. to 5s.; good 
slack, 4s. to 4s. 3d., and common sorts 3s. upwards. 

Barrow.—The tone of the Hematite pig iron market has assumed 
a much firmer attitude during the past week. As a consequence 
higher prices are being asked, but quoted prices can hardly be taken 
as giving a correct idea of the state of prices. I am aware of some 
makers refusing to contract unless higher figures can be given, and 
the prices demanded are rarely refused. Quoted prices are, No. 1 
Bessemer, 65s. 6d. per ton; mixed samples, 64s.; forge iron, 
62s. 6d.; and Nos. 3 and 4, 62s. 6d. f.o.b. at works. Bessemer 
samples are in —— request, and the consumption of forge iron 
is very large. e demand goes on steadily increasing, and the 
inquiries which come from the Continent, the colonies, and 
America, give every indication of increasing in a much greater 
ratio than at present. I feel confident that we shall have an 
extraordinarily good year’s trade. Makers are of course pushing all 
the metal out of the furnaces they can, and some of the works are 
hurrying forward to increase their supply, so as to be in a position 
not only to meet the demand but to be able to work off their 
contracts within the period contracted for. 

Steel makes are very actively employed in all departments, and 
the orders which are held, and the inquiries which are being made, 
place this industry in a very active and satisfactory position. Iron 
ore in large consumption at a shade higher values. Iron ship- 
builders are busy and have secured some good orders. Engineers, 
ironfounders, and others busy ; shipping brisk. 


THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


THE West Yorkshire coalowners have followed the example of 
those in South Yorkshire, and distinctly declined to accede the 
10 per cent. advance asked for by the miners. Their reply is to 
the effect that the present price of coal will not admit of any 
advance whatever, and that no higher wages would be given until 
it was shown to be required by the operation of the sliding scale. 
The miners having hinted that they desired some revision of the 
sliding scale, the coalowners informed them that if they were dis- 
satisfied with that agreement, they were at liberty to give the six 
months’ notice required for its termination. 

A ‘‘hitch” has arisen in reference to the adoption of the 
sliding scale at Messrs. Newton, Chambers, and Company’s 
collieries at Thornecliffe. The firm employ both unionists and 
non-unionists, the latter being in the majority. At the Rocking- 
ham and Tankersley collieries, however, the men belong to the 
Yorkshire Miners’ Association, and they, acting on the advice of 
their officials, oppose the adoption of the sliding scale, unless pre- 
ceded by an advance of 10 per cent. in wages. The employers are 
anxious for the adoption of the system, and as the non-unionists 
are equally anxious, it is probable that the latter will press for 
this system of regulating wages, which once fairly established, and 
equitably worked, would render strikes and lock-outs unnecessary. 

A curious document came into my possession a few days ago. It 
was headed ‘‘ Yorkshire Miners’ Association,” and addressed ‘‘ To 
our Members and Local Officials.” It professes to be a statement 
of the case for the miners, and is signed by four officials, Edward 
Cowey, Benjamin Pickard, John Frith, and William Parrott. It 
is denied that in consequence of the short time worked the cost 
of production went up 1s. per ton—an argument which has 
been used by the coalowners in the past when ‘‘the men have 
been asked to submit to indirect reductions.” Even if it is true, 
the officials contend that trade has so far recovered as to 
cause pits to work on an average six days per week, which makes 
it necessary for ‘‘ the one shilling added cost argument to be given 
up, and the indirect reductions taken from the men to be again 

ded to their wages.” Further, add the officials, ‘along with the 
improvement of trade prices have improved to such an extent that 
neither coalowners nor managers can gainsay.” Figures are then 
given of the prices of coal at several collieries in West Yorkshire, 


| which are said to show a total increase of 24s, 6d,—on 87s,—or a 


general advance of 28 per cent. on the prices obtained in 
July. Similar figures are given for South Yorkshire, where 
it is contended that a total increase is established of 
16s. on 80s., or a general advance in the rates of 20 per 
cent. on July prices of 1881. The officials also state that 
“the directors of the railway companies establish the fact that 
coal has gone up in value;” ‘‘the committees of gas companies’, 
bear similar testimony, and ‘‘all companies paying dividends 
where they were not formed in the inflated times,” and ‘* another 
fact quite as significant ” is stated thus—‘‘ Although railway com- 
panies are paying, if anything, more money for the enormous 
quantities of coal they use, they are paying, if anything, larger 
dividends than when prices were louie” With all “these facts” 
the officials are confident the employers are in a position to give 
the men ‘‘a fair share of the advance which they (the employers) 
alone are putting into their pockets at the present time ;” hence 
they call on the men “to demand intelligently, earnestly, and 
persistently the ten per cent. now claimed.” 

The reply of the coalowners to all this is exceedingly brief. 
Steam coal is the only class of fuel which has advanced, In that 
case the advance—except in one instance—has not been secured, 
owing to the contracts with the railway companies not having yet 
expired. As for house coal, the employers contend it is 1s. to 
ls. 6d. less than it was last year, though it is admitted that the 
merchant, and not the coalowner or consumer, is obtaining the 
advantage. A strike or lockout in the coal trade would be so 
serious a matter in the present condition of the general trade of 
the district, that this lengthened reference to the position of affairs 
is important. 

A further meeting of the Sheffield steel manufacturers has been 
held in reference to the hoop L mark, which is claimed as the 
exclusive property of Baron de Giers, of whose iron the firm of 
Messrs. Thomas Firth and Sons, Norfolk Works, have the conces- 
sion. The meeting for the defence of the general right to use the 
mark hoop L was, I am informed, a most influential one. The 
manufacturers do not intend to contest the right of Messrs. T. 
Firth and Sons to the sole use of the word ‘‘Leufsta;” but they 
contend that ‘‘hoop L” has been a common mark for thirty or 
forty years. The action, when it comes on for hearing, will be one 
of the most interesting ever tried in connection with the Sheffield 
steel and iron trade. 

Messrs. George Wright and Co., stove-grate manufacturers, 
Burton Weir, Rotherham, had a very complete exhibit of their 
productions at the Smoke Abatement Exhibition at South Ken- 
sington, where it was minutely inspected by the Prince of Wales. 
His Royal Highness has since given the firm an order to fit up his 
Royal Highness’s private apartments at Marlborough House, the 
grate selected being their patent bi-valve, in combination with the 
Siemens grate for enstring a smokeless fire. The firm have also an 
order in hand for Mr. Childers. The Sheffield Gas Company is 
pushing the Siemens grate in the Sheffield district. 

The Barnsley Corporation recently made experiments with the 
electric light, which the Gas Company of the town has taken so 
much to heart that it has reduced the price of lighting the 
public lamps from £2 5s. to £2 per lamp, and the price of gas to 
private consumers from 3s. 6d. to 3s. per 1000ft. On these terms 
the corporation have resolved to stick to gas, though they admit 
that the decision was only arrived at on economical grounds, the 
electric light being more brilliant, but dearer, than gas. 


THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


THE reactionary movement in the direction of quietness pre- 
viously reported still affects the Cleveland iron market. But 
little business was done on Tuesday at Middlesbrough, and what 
transactions did take place in pig iron were at easier prices. The 
news of the financial crisis at Paris, and a rumour of political com- 
plications between Austria and Italy, both tended to disincline 
buyers from entering into contracts. Tuesday was also the — 
day for the North Riding election, and many who ordinarily atten 
the Exchange meetings were absent on electi ing busi 

The price of No. 3 g.m.b. ranged from 42s, 9d. to 43s, for prompt 
delivery. Warrants were not in much request, notwithstanding 
that they were freely offered by some holders who have been 
anxious to sell since the tendency to lower values setin. The 
price on Tuesday was from 43s. to 43s. 6d. for Connal’s No. 3 f.o.b. 
Cleveland warrants. The stock of pig iron in Connal’s Middles- 
brough store was on Monday 176,236 tons, or a gain of 122 tons 
upon the previous week. There are still some American inquiries 
afloat, but few, if any, of them seem likely to come to business. 

The finished iron trade is steady at previous mye buyers are 
not so urgent, but sellers, having their books full for six months to 
come, are rather relieved than otherwise by a relaxation of pressure. 

The quarterly return of the accountant to the Board of Arbitra- 
tion has been issued for the last quarter of 1881. It shows that 
the price realised for manufactured iron during that period has 
slightly fallen, Plates, which constitute the most important 
element, have been sold at an average of £6 1s. 8}d., as against 1s, 
more the previous quarter. Consequently, there will be no altera- 
tion in ironworkers’ wages. Many of the ironworkers are dissatis- 
fied with this result, as they confidently expected an advance. It 
is extremely difficult to get such men to understand that realised 
price is one thing and quoted price is another thing. The informa- 
tion accessible to them, and upon which their expectations are 
usually founded, is what is published in the daily papers. This 
information relates to quoted prices only, which at the moment 
are more than 20s, per ton above the prices lately realised. 
Beyond a little ebullition of temper, it is not expected that the 
ironworkers will take any action until April next, when the present 
sliding scale terminates and a new one will have to be negotiated. 
This may prove a difficult matter. The Union officials are in favour 
of a sliding scale, but never miss an opportunity of declaring their 
intention to have the basis price raised. The rank and file of iron- 
workers are divided amongst themselves, but according to present 
appearances there is a large contingent who are altogether opposed 
to sliding scales on any terms whatever, 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

At the close of last week the pig iron market was very dull, 
with prices declining, and this week the market opened and has 
been ) several days in a languid condition, The fall in quota- 
tions since the downward tendency began has been very con- 
siderable, but the impression seems to be that the prices will ere 
long recover. As yet, however, the condition of business in the 
market is somewhat discouraging. While the iron trade outside is 
busy in nearly every branch, the immediate demand for pigs 
appears to be considerably below the average. The exports have 
been comparatively small, but the last return shows that they are 
on the increase and, with a better demand from America, it is 
probable that the market will soon gather strength. The deliveries 
into store during the past week have been somewhat larger, 
amounting to 1200 tons. There are 105 furnaces in blast, as com- 
pared with 122 at the same date last year and 108 in the corre- 
sponding week of 1880. 

Business was done in the warrant market on Friday forenoon 
at from 51s. 1d. to 508. 9d. cash and from 51s. 3d. to 51s. one 
month, and in the afternoon from 51s. 1d. to 51s. 14d. cash and 
51s. 34d. to 51s. 5d. one month. On Monday the market opened 
at 51s. 4d. and then fell to 51s, 2d., and subsequently recovered to 
51s. 5d. cash and from 51s. 6d. to 51s, 5d. and 51s. 8d. one month. 
In the afternoon business was done at from 51s. 74d. to 51s. 24d. 
one month and 51s, 4d. to 51s. 44d. cash. The market was flat on 
Tuesday with transactions at 51s. 14d. one month and 51s. to 
50s, 7hd. cash, Business was done on Wednesday between 
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50s. 74d. and 51s, 2d. cash, and 51s, 44d, one 
month. To-day — Thursday — the market was 
irregular, with business at 51s. 3d. to 50s. 104d. 
cash, and again up to 51s, 

On account chiefly of the backward state of the 
warrants, the values of special brands of makers’ 
iron in second hands are again reduced this week, 
while Carnbroe and Glengarnock No. 3 have been 
reduced by makers 1s, per ton. The quotations 
are as follows: f.o.b. at Glasgow 
per ton, No, 1, 60s, 6d., No. 3, 54s.; Coltness, 
61s. and 54s, Langloan, oon, 6d. and 6d. ; 
Summerlee, 60s, 6d. and 5 ; Calder, 60s. 6d. 
and 53s. 6d.; Carnbroe, 52s. 6d.; Clyde, 
52s, and 50s.; Monkland and Quarter each, 51s, (id. 
and 49s, 6d.; Govan, at Broomiclaw, 51s. 6d. and 
50s.; Shotts at Leith, 51s. and 55s.; Carron, at 
Grangemouth, 53s. 6d. (ditto specially selected, 
56s.) and 5Qs, 6d.; Kinneil, at Bo’ness, 51s, 6d. 
and 50s.; G lengarnock, at Ardrossan, 55s, 6d. 
and 52s, ‘6d. ; Eglinton, 51s. 6d. and 49s,; Dal- 
mellington, Sls, 6d. and 50s. 

There is a good demand for Cleveland iron 
among the Scotch manufacturers, and the imports 
to date show an increase of 3950 tons, as compared 
with those of the same period last year. 

There is nothing new to report with reference 
to the manufactured iron trade. The malleable 
works are all very busy, and prices continue firm. 
At the beginning of this week a strike of moulders 

lace in the foundries of Glasgow, and sur- 
eed ing towns where gencral work is done. The 
men allege that their fellow-workmen engaged in 
the marine foundries had their wages increased 
gradually during the oe year, while their 
requests for an advance had been refused, The 
reason of this, no doubt, is that in the marine 
shops trade has been very brisk; whereas, 
although there has been a good deal doing in 
eneral founding, the masters in that department 
one not been quite so well employed as in the 
marine establishments. The advance sought by 
the men is 74 per cent., which they say has been 
deducted from their wages at different times 
during the past few years, when trade was 
dull. Some of the firms have conceded the 
advance. 

The coal trade is still in a rather backward 
condition, although the returns from the different 
shipping ports appear to indicate that a gradual 
improvement is taking place. Indeed, the ship- 
ments compare favourably, not only with those 
es the past week, but with those of the corre- 

vonding date last year. Complaints are made in 

e West of Scotland that the railway charges 
jo too high, and that on this account a consider- 
able quantity of business is driven away to the 
English coast. The North British Railway give 
very favourable rates to the Fife ports, and in 
consequence the shipments at Burntisland are 
higher than at any other port in Scotland, with 
the single exception of Glasgow. At the sresent 
time, when competition is very keen and prices 
small, it is felt that the railway companies might 
greatly help the trade without damaging their 
own interests, by a slight curtailment of the 
rates of carriage. There is no change to report 
this week in the prices of coals, 


WALES & ADJOINING COUNTIES. 
(From our own Correspondent.) 


Tue Glyncorrag, Rhondda, and Swansea Junc- 
tion Railway Bill was on Monday before Mr. 
Frere, one of the examiners, and that gentleman, 
after various proofs had been admitted, declared 
the standing orders complied with. 

This week there has been a good deal of discus- 
sion in Swansea with regard to the two companies 
who seek to connect that port with the Rhondda 
Valley, and a strong party favours the amalga- 
mation of the two, especially as some fear that by 
the persistence of both, another twelvemonths’ 
delay may be caused. At this early stage I content 
myself with remarking that the plan which 
secures a greater certainty of connecting the 
Rhondda is the one that should be adopted. 

Swansea port has taken quite a forward posi- 
tion, and its improved — of coal to foreign 
eri is well kept up. total last week was 

446 tons. It is not long ago that a total of 
17, 000 tons on the week was remarked upon as 
extraordinary. 

The two ports, Swansea and Newport, are now 
in sturdy emulation of each other, and maintain 
a tolerable equality. Thus, last week the coal 
exports from Newport amounted to 23,741 tons, 
showing a decrease of about 3000 tons in com- 
parison with the preceding week. 

Cardiff still maintains its high position, and last 
week came up to 130,000 tons withina few tonsonly. 

e character of the trade, too, is good, and it is 
very probable that if the men pursue a peaceable 
track that an improvement will follow in wages. 
But I note that agitation is beginning with regard 
to the sliding scale, and though the feeling so far 
is stronger in the house coal collieries than in the 
steam, there is no knowing how soon it may 
extend. 

An important meeting with the house colliers 
has taken place this week at the Nelson, a great 
centre for the house coal men. A few days will 
show the course intended. Action is to be 
taken before the end of the month. 

A large and important ironworks in Glamorgan 
may again come into action. I am prohibited 
from mentioning names at present as, the treaty 
may fall ar Still prospects are hopeful. 

Cyfarthfa may be veneted as settled. All con- 
flicting points are stated to be adjusted, and very 
soon indications will be given that business is 
intended, The time taken up has been consider- 
able, but it must be understood that very weighty 
and important questions had to be arranged and 
knotty subjects settled. 

There is to be a branch rail from the Brecon 
line, which is also used by the London and North- 
Western, into the Cyfarthfa Works. This will be 
useful in the new steel era which maybe expected 
to dawn with the spring. 

It has been flecked not to pay an interim divi- 
dend on the » Rhymney Works this time, and this 
is r ing the extensive improve- 
ments to carried 

Mr. Inskip has been elected chairman of the 
Taff Vale. It was at one time expected that 
Lord Wimborne would have accepted the posi- 


tion. It would have been a judicious step. The 
weighty interests of South Wales require a 
broader policy than Bristol is disposed at all times 
to give. Sir John Josiah Guest, the first chair- 
man of the Taff, was father of the present Lord 
Wimborne, and in the early days, before the coal 
and iron development, the railway had a hard 
struggle for existence. 


THE PATENT JOURNAL. 


Condensed from the Journal of the Commissioners of 
Patents. 

*,* It has come to our notice that some applicants of the 
Patent-opice Sales Department, for Patent Specisications, 
have caused much unnecessary trouble and annoyance, 
both to themselves and to the Patent-office officials, by 
giving the number of the page of Tuk ENGINEER at 
which the Specisication they require is reserred to, instead 
of giving the proper number of the Specisication. The 
mistake has been made by looking at THE ENGINEER 
Index and giving the numbers there Jound, which only 
refer to the pages, in place of turning lo those vages and 
tinding the numbers of the Speciyication. 


Applications for Letters Patent. 

*,* When patents have been “communicated” the 
“name and address of the communicating party are 
printed in italics, 

January, 1882, 

226. Prorectine Bott.es, J. Thorpe & J. Belloli, U.S. 

227. RANGEFINDER, G. W. Hart, Purtsea. 

228. WHEEL, E. A. Brydges.—( IV. Richter, Berlin.) 

279, TEMPERING W1RE, H. Carter, Manchester. 

230. Lamps, C. W. Siemens, Westminster. 

231, TeLerHonic Conpuctors, UC. W. Siemens.—(F. 
Jacob, 3.8. Faraday.”) 

232. ELecrric Conpucrors, H. R. Meyer, Liverpool. 

233. Rine Spinnine, E, Clarke, Todmorden, 

234. DYNAMO-ELECTRIC Macuines, W. R. Lake.—(C. A. 
Rag and A. §. Dodd, New York, U.S. 

235. SCREW PROPELLERS, R. Griffiths, Bayswater. 

286. Treatine Germs, W. Lake.—(L. Chiozza, Austria.) 

237, Fasrener, M. Deliard, Plumstead Common. 

288. Spinpes, J. Dodd and G. Little, Oldham. 

239. Pigments, F. Wirth.—(0. Kall, Heidelberg.) 

240. Cigarettes, W. H. Beck.—(&. F. Leblond, Paris.) 

241. Ho.pine Stamps, &c., C. A. Drake, London. 

242. Loapine Apparatus, A. Clark.—(C. Meserole, U.S.) 

243. Looms for WeaviNG, H. Livesey, Blackburn. 

244. Recepracies, E. W. Cooke, Liverpool. 

245. ELecrric Currents, W. Lake,—(A. de Khotin- 
sky, Paris ) 

246. PLov Gus, J. pea! & I. Trolley, Spittlegate. 

247. Guns, W. R. Lake.—(D. M. Meftord, Ohio, U.S.) 

248, INHALATION CuamBers, W. A. Barlow.—(M. L. 
Encausse et Canésie, Paris.) 

18th January, 1882, 

249. Boots, G. H. Ellis, London, 

250. ALconotic Liquips, H. J. Haddan.—(J. A. J. B. 
Devéze, France. 

251. Recorpine Ixstruments, R. Pickwell, York. 

252. Barreries, H. H. Lake.—(La Soci¢té Universelle 
d‘Blectricité Tommas, Paria.) 

253. Sprinecs, H. Woodruff and G. Barson, Sheffield. 

. Brakes, W. Wakefield, Dublin. 

255. SEWING MACHINES, M. Pearson, Leeds, 

256, Sream Borcers, H. W. Pendred, Kingstown. 

257. Motive Power, A. J. Lehmann, West Hartlepool. 

258. Stoves, R. G. Greig. —(The Detroit Stove Works 
Michyan, U.S.) 

5%. FLOATING VESSELS, R, Richards, Manchester. 


19th January, 1882. 
260. Rait, A. 8S. Hamand, Westminster. 
261. OnNaMENTING, &., E. L. Voice, London. 
262. SEwinG MACHINES, H. Lake. a Campbell, U.S.) 
263. Inon-pots, D. Cowan, Larbert, N 
264. SounDING INSTRUMENTS, » A Bassnett, Liverpool. 
265, Biinps, J. Westley, Chorley. 
266, GRINDING, 8. Pitt.—(H. A. Duc, jun., U.S.) 
267. Hoists, &c., J. lindley, Clifton, near Manchester. 
268. INTERC EPTING APPARATU Lowe, Darwen. 
269. Locks, J. R. Nottingham.—(G. Hathaway, U.S.) 
270. Rivers, H. J. Haddan.—(Q. Packard, Montreal.) 
271. Gran, H. J. Haddan. Lefebvre 
anl J. Nagel, Belgium.) 
272. Movine Tarcets, 8. T. Lander, Mere. 
273. Umprecias, H. Haddan.—(C. Neumeister, Saxony.) 
274. Coins, &c., H, J. Haddan.—(/. Gutt- 
mann, Berlin.) 
275. Exrractine Gop, L. F. Gowans, London. 
276. Warer-cLosets, &c,, T. Rowan, London. 
277. Steam Pumpine Enornes, W. D. Hooker, U.S. 
278, ELECTRO-HYDROTHERAPEUTIC, W. A. Barlow.—(M. 
L. Encauase et Canésie, Paris.) 
279, Penpant Lamps, D. C. Defries, London, 
280. Saw, F. C. Glaser.—(/saakson and Co., Germany.) 
281. Grass, J. Johnson.—(C. W. Maclean, Melbourne.) 
282. Trencu Spape, N. W. Wallace, Major of H.M. 
King’s Royal Rifles. 
283. TrencHEs, A. M. Clark.—(Mrs. M. Pidgeon, U.S.) 
284. VESSELS, T. Teodoresco, Galatz. 
285. Lamps, W. Howes and W. Toning Birmingham, 
286. BELLows Forces, L. C. Gomant, Paris. 
20th January, 1882. 
287. EARTHENWARE, W. Boulton, Burslem. 
288. Dyetnc Corton, J. Auchinvole, Glasgow. 
28, SeconpaRy Batteries, J. Humphrys, Norwood. 
290. Conpuctors, H. Haddan.—(J. D. Morel, France.) 
Recorpine Speecn, H. J. Haddan.—(J. D. Morel, 
Trance, 
292. Ruppers, H. Lumley, London, 
293. Hook Fastener, J. rama Dublin. 
294. Heatine Water, G, Nussey & W. Leachman, Leeds. 
Warter-cLosets, 8. H. Terry, Whitehall. 
Stoves, F. Engel.—(J. d: J. Koopmann, Hamburg.) 
297. Barrerigs, J.and A, J. Higgin, Manchester. 
298. Presses, F. Engel.—(P. Schneider, Hamburg.) 
299. Siaas, 8. Pitt.—(@. Rocour, Belgium.) 
300. ALaRM, W. R. Lake.—(H. S. Maxim, U.S.) 
21st January, 1882. 
301. Sewine Buttons, H. Haddan.—(J. Mathison, U.S.) 
302, Votraic Batrerigs, A. R. Bennett, Glasgow. 
303. Piates, T, Sowler and W. Ward, Manchester. 
304. Or Cap, T. Watson, Paisley. 
305. ELECTRIC Lamps, J. N. Aronson, London. 
306. EARTHENWARE Tuses, G. Smith, Bradford. 
807. Weavine Looms, T, Sutcliffe, Todmorden, 
308. AppLyine Sprinos, H. Smellie, Kilmarnock. 
309. Boxes, H. Stevenson, Manchester. 
310. Governors, W. Knowles, Bolton. 
$11. Prospsatic Supstances, H. Scott, Sydenham. 
312. Sprnp.es, W. Lake.—(@. H. Miler, U.S.) 
313. Copy1nG Presses, J. M. Plessner, Wurtemburg. 
314. Boots, &c., W. T. Haynes, Leicester. 
$15. Rockine Car, E. O. Hallett, Weymouth. 
316. TRANSMITTERS, E. Brewer. Olnsted, U.S.) 
317. TroucH CLosEts, J. Holroyd, Leeds. 
318. CoLLEctING, Money, J. Kaye, Kirkstall. 
$19, SeconDaRY BaTTeRIEs, a8. Sellon, London. 
820, Recorpine Apparatus, A. M. Clark. —(L. Hours- 
Humbert, Paris.) 
$21. Brace Bucktes, T. Walker, Birmingham. 
822. GLoves, W. Dibble, London. 


23rd January, 1882. 
323. B. A. Dobson, Gillow, and D, Davies, 


ese Ranaes, H. M, Ashley, Knottingley. 
825. CHENILLE, &c., J wson, Glasgow. 
$26. O. Seefels, —( A. Germany.) 
327, SMALL-ARMS, 8., R., and W. Trulock, Dublin. 
828. Morors, G. Smith, Bradf ord. 
= TRANSMITTERS, 8. P, Thompson, Bristol. 

30. REGULATING TENSION, J. Foley, Dublin. 


331, Suors of Horses, T. Ww. Overden, Kilburn. 


$32. Boors, &c., H. and T. Craston, London. 

333. ELECTRIC Cances, T. +P. Delany, U.S.) 

$34. Vacuum Pumps, C. Abel.—(J. Patrick, Germany.) 

335, Vacuum Pan, H. H. Lake.—(A. 2. Mackenzie and 
J. F. Maclaren, Australia.) 

336. Bracket, T. 8. Lyon, London. 

337. Game of SKILL, G. F. Neville, London. 

338. Kyives, H. H. Lake. —-(P. Brion, Paris.) 

439, Evecrric Lamps, E. de Pass.—(B. Abdank, Paris.) 

340. CIGARETTE Papers, A. G. Goodes, London. 

341. OpeRaTiInG MecuanisM, G. K. Cooke, London. 

342, SrarTinG Enornes, W. H. Allen and R. Wright, 
Lambeth, and W. L. Williams, London. 


Inventions Protected for Six Months on 
Deposit of Complete Specifications, 
204. Apparatus, G. E. Vaughan, Chancery- 
lane, London.—A communication from F. Liitrmann, 

Osnabrtick.—1l4th January, 1882. 

215. Steam Furnaces, G. H. Watson, St. 
Louis, U.8S.—16th January, 1882. 

223. Pumpixe Liquips, A. M. Clark, Chancery-lane, 
London.—A communication from C, W. Cooper, New 
York, U.S.—16th January, 1882. 

226. PRorectine Bort es, &c., J. M. Thorpe and J. A. 
Belloli, San José, U.S. —l7th January, 1882. 

266, GRINDING Mitt, 8. Pitt, Sutton.—A communica- 
tion from H. A. Duc, jun., Charlestown, U.S.—19th 
January, 1882. 

270. Rivets, H. J. Haddan, Kensington, London.— 
A communication from Q. E. Packard, Montreal.— 

19th January, 1882. 


Patents on which the Stamp Duty of 
£50 has been paid, 

211. Evecrric Currents, J. Rapieff, London.—18th 
January, 1879, 

212. Steam BoILer J. Young, Bunker Hill. 
—18th January, 1879. 

26. Sueer Meta, J. Jones, Southwark.—3rd Janvary, 
1879. 

198. Mariners’ Compasses, H. A. Severn, London.— 
lith Janvary, 1879. 

217. Rainway Brake, E. D. Barker, London.—18th 
January, 1879. 

218. Borries, UC. F. Wood, Sheffield, and J. Wilkinson, 
Swinton.—20th January, 1879. 

235. CaRDING Fisres, J. Schofield, J. Walton, and T. 
Holt, Littleborough.—20th January, 1879. 

237. Water Motors, F. C, Glaser, Berlin.—20th Janu- 
ary, 1879. 

269. SEPARATING METALS, F. M. Lyte, London.—22nd 
January, 1879. 

308. F. E. Dowler, London.—25th January, 
187 


264. Ww. W. Urquhart, J. and 
R. Ailan, Dundee.—22nd January, 187 

265. WaTER-CLOsETs, J. Shanks, * 0a — 22nd 
January, 1879. 

292. KNITTING Macnines, W. R. Lake, London.—23rd 
January, 1879. 

$15, TRaNsMiTTING Sounps, J. H. Johnson, London.— 
25th January, 1879. 

394. TeLterHones, J. H. Johnson, London. — 30th 
January, 1879. 

412. TransmittinG Sounp, L. J. Crossley, Halifax.— 
lst February, 1879. 

244. Locks, L. Bensel, Iserlohn.—2lst January, 1879. 

290. Lockinc Doors, N. Thompson, London.—23rd 
January, 1879. 

294. ComBinc Macutngs, E, de Pass, London.—23rd 
January, 1879. 

878. STEAM GENERATOR, T. and J. Vicars, sen., and T. 
and J. Vicars, jun., and J. Smith, Liverpool.—30th 
Janvary, 1879. 


Patents on which the Stamp Duty of 
£100 has been paid. 


J. Willis, Sheffield.—26th January, 
162 Points, F. W. Webb, Crewe.—6th Febru- 


ary, 
254. Busk F ASTENINGS, R. Stokes and R. Goff, Bow.— 
—22nd January, 1875. 


Notices of Intention to Proceed with 
Applications. 
Last day for jiling opposition, 10th February, 1882. 
8931. Wrincine Corton, J. Wolstenholme, Radcliffe. 


—10th 
. Reeves, Isle of Wight.—1l4th 


3961. DrainacE, R. 
September, 1881. 

3979. CoveRING TRAM-CaARS, E. H. Grey, Islington.— 
15th September, 1881. 

3999. Meat Extract, L. A. Groth, London.—A com- 
munication from H. Bloch.—16th Septem/er, 1881. 
4003. WuEELs, W. Somers, Halesowen, Worcester.— 

16th September, 1881. 
4006. Sawina Macuinery, F, Myers, London.—16th 
September, 1881. 

4007. CARRYING APPARATUS, G. White, Wilden, Bedford- 
shire.—17th September, 1881. 
4008. Rock-BORING 

Glover, London.—1l7th Sept 
4010. CookinG STovEs, J. London.. commu- 
nication from La Société des Sp 
reunies.—17th September, 1881. 
4014. Mountinc CrocueT Cotton Batis, H. Greg, 
Bolton.—17th September, 1881. 
4017. Evecrric Lamps, 8. Hallett, London.—l7t Sep- 
tember, 1881. 
4028. Cases for Watcues, F. Wirth, Germany.—A com- 
munication from G. Speckhart.—19th September,1881. 
4029, TELEPHONE TRANSMITTER, S. Pitt, Sutton.—A com- 
munication from H. Machalski.—19th September, 1881. 
4083. MEASURING WarTER, W. Richards, Norwood-road, 
Surrey.—22nd September, 1881. 
4084. Racquets, A. Hodgkinson, Manchester.—22nd 
September, 1881. 
4112. Printine Cotours, J. W. Stringer, Bradford.— 
23rd September, 1881, 
4138, FILLine BOorr.es, A. M. Davis H. des Forges, 
Westminster.—26th September, 188. 
4210. Boats, 8S. Pitt, Sutton.—A = oon 
R. P. Pictet.—29th September, 1881. 
4217. Macuings, T. Moore, South Stockton- 
on-Tees.—29th September, 1881. 
4620. CisTeRN Vatves, H. T. Dawson, Chiswick.—21st 
October, 1881. 
4662. Heatinc Barus, P. Alexander, London.— 
A communication from C, Martin. —25th October, 1881. 
4663. Burners, E. P. Alexander, London.—A commu- 
nication from C. Martin.—25th October, 1881. 
4954, SeLF-actinc Mugs, A. Metcalf, Preston.—12th 
November, 1881. 
5104, ELecrric Batrertes, A. M. Clark, London.— 
Com. from G, Fournier.—22nd November, 1881. 
5432, TeLypHones, A. W. Rose, Kirby-street, London. 
—12th December, 1881. 
5438, SprnpLes, T. Watson, Paisley, Renfrewshire.— 
13th December, 1881. 
5482. CarTripGEs, R. M. Gardiner, Westminster, and 
G. Trench, Faversham,.—14th December, 1881. 
5552. Heets for Boots, A. M. Clark, London,— 
Com, from P. Lemarchand.—19th Dece mber, 1881. 
5595. Cais, A. W. Lake, London.—A coms 
munication from W. kwood.—2lat December, 1881. 
5631. SeconparRy Batrerigs, J. 8. Sellon, London.— 
23rd December, 1881. 
5637. CONTROLLING ACTION of MARINE Enarnes, R. J. 
Smith, Sunderland.—23rd December, 1881. 


Last day for filing opposition 14th February, 1882, 
T. Ward, Kentish Town.—l9th Septem- 
er, 
4031. Skern Houper, F. M. née Lecocg, Belgium.— 
19th September, 1881. 
G. W. Bremner, London.—1l9th Septem 


and W. 
1881 


4 


ber, 1 


4010, Picks, T. Trussel, Nottingham.—20th September, 
1881. 


4051. VeLocirepEs, W. Brown and W. Peover, London. 
—20th September, 1881. 

4054. Pavino Biocks, E. de Pass, London.—A commu- 
nication from W. Hunt.—20th September, 1881. 

4061. Drawine orr Liquips, H. H. Lake, London.— 
Com. from E. Judytski.—20th September, 1881. 

4063. Hair-pins, A. M. Clark, London.—A communi- 
cation from M. T. Foote. —2\st September, 1881. 

4067. Coins, C. Horner, Halifax.—2lst September, 1881. 

4078. ALarmM J. Norris, Sunningdale.— 21st 
September, 1881. 

4087. Currinc Apparatus, J. H. Smiles, Stockton-on- 
Tees.—22nd September, 1881. 
4088. TrEaTING Sewace, H. E. Newton, London.— 
Com, from L. de R —22nd S , 1881. 
4095. Prixtinc Mac HINERY, H. H. Lake, London.-— 
Com. from J. A. Heuse. —22nd September, 1881. 

4107. DyNamo-ELEcTRIC Macuing, P. E, Fahrig, South- 
ampton.—23rd September, 1881. 

4115. FLoop Vatves, F. Dyer, Camden Town.—23rd 
September, 1881. 

4128, Distriputinc ELECTRICAL J. Imray, 
London.—A communication from M. Deprez and J. 
Carpentier.—24th September, 1881. 

= emai J. Bastow, Bradford.— 24th September 


4134, TorLeT Looxinc Gtasses, E. W. Elmslie, St. 
Leonard’s-on-Sea.—26th September, 1881. 

4165. TELEPHONE EXCHANGE Apparatus, E. de Pass, 
London.—Com. from F. Shaw.—27th September, 1881. 

4176. TreaTING J. Gillespie, Garnkirk, N.B.— 
28th September, 1851. 

4187. Heatinc Apparatus, G. W. Wigner and R. H. 
Harland, London.— 28th September, 1881. 

4219. Securinc Knogs, J. Hill, London.—30th Sep- 
tember, 1881. 

4261. Currinc Apparatus, G. Hamit, Haddenham.— 
lst October, 1881. 

4431. TaBLes, H. E. Newton, London.—A communica- 
tion from J. Jorgenson.—1l1th October, 1881. 

4524. CoLLectinc Apparatus, F. W. Borland, France. 
—lith October, 1881. 

4547. WaTER-TIGHT SLipinc Doors, E. Crompton and 
J. T. Cochran, Birkenhead.—1S8th October, 1881. 

4590. Cuimney Fives, F. Wirth, Germany.—A com- 
munication from the Gesellschaft des Emser Blei- 
und Silberwerks Society.—20th October, 1881. 

4508. WaTER-CLOSETS, G. Pitt, Sutton.—A 
tion from Dr. J. Finck. —20th October, 1881. 

4603. Fire-crates, T. E, Clarke, Minehead, Somerset. 

—20th October, 1881. 

4807. Propusion of Suips, W. R. Kinipple, West- 
minster.—3rd N 1881. 

4838. LauncueEs, &c., W. R. Kinipple, Westminster.— 
4th Noveriber, 1881. 

5310. PuriryinG ALKALINE SoLutions, E. Carey, H. 
jun., and F. Hurter, Widnes.—ith Decem- 
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5340. Looms, J. Baird, es —6th December, 1881. 

5365, SELF-CLOSING Cocks, J. . Barr, Kilmarnock.—8th 
December, 1881. 

5494. J. W. Swan, Newcastle-on-Tyne. 
—15th December, 1881. 

5498. Sprinc Packine, W. Lockwood, Sheffield. —15th 
December, 1881. 

5513. CorLED Wire, J. Hudson, St. Helen’s, Lanca- 
shire.—16th December, 1881. 

5532. Woop, &c., Fiske, D. O. Francke, Sweden.— 
17th December, 1881. 

5556. Tramways, R. S. Cunningham, C. A. F. 
W. May, London.—19th December, 
188 


5564, ING FrrE-aRMs, W. Stringfellow, Mistley. 
—20th December, 1831. 

5575. TRaMway Locomoriv Es, J. Quick and J. Quick, 
jun., Westminster.—20th December, 1881. 

5077. Execrric TeLecrapus, Sir J. Anderson and B. 
Smith, London.—20th Decenwer, 1881. 

5689. ATTACHING DEV ICES, R. Lake, London.—A 
communication from the Automatic Music Paper 
Company.—27th December, 1881. 

223. Pumpine Liquips, A. M. Clark, London.—A coms 
munication from C. W. Cooper.—12th January, 1882. 

266. GrinpDING, &c., MILL, 8. Pitt, Sutton.—A commu- 
nication from H. A. Duc.—19th January, 1882 

270. Rivers, H. J. Haddan, London.—A communica- 
tion from Q. E. Packard.—19th January, 1882. 


Patents Sealed. 


(List of Letters Patent which passed the Great Seal on 
the 20th January, 1882.) 

3180. Tricycues, J. G. Smith, Eccles.—2lst July, 1881. 

3191. Type, G. K. Cooke, London.—22nd July, 1881. 

3194. Scissors, G. G. M. Hardingham, Lond 


ndon.— 
22nd July, 1881. 
Y. Rowe, Tue Brook, Lancaster. 


3199. CARRIAGES, J. 
—22nd July, 1881. 
3201. Prrntinc CHaracters, W. P. Thompson,London. 
—22nd July, 1881. 
3213. VeLocirepes, G. Singer, Coventry.—22nd July, 
1881. 
$215. CENTRIFUGAL Macutnes, J. H. Johnson, London. 
—22nd July, 1881. 
$217. Catcues for Braceers, E. P. Wells, London.— 
—23rd July, 188: 
3239. Heaters, J. H. Johnson, London. 
—25th July, 1881. 
3240. ELECTRIC — T. E. Gatehouse, Camberwell. 
—25th July, 1 
$247. SELF- Exectric Cocks, F. T. Reid, 
and J. U. Valentine, Teignmouth.—25th 
uly, 1 
3252. Penputums, J. Short, Southwark.—26th 
July, 1881. 
3264. BARREL-MAKING Macutnery, H. J. Haddan, 
London.—26th July, 1881. 
$300. REPEATING SMALL-ARM, F. J. Cheesbrough, 
Liverpool.—28th July, 1881. 
3302. Furnaces for STEREOTYPING, C. Pieper, Berlin. 
—28th July, 1881. 
W. E. Gedge, London.—29th July, 


9393, >, C. H. Openshaw, Bury.—30th July, 
1881 


3365. Cappinc Cans, B. J. B. Mills, London.—3rd 
August, 1881. 

3370. Brake, W. Walton, Romiley, Chester.—3rd 
August, 1881. 

3379. Dryinc Woop Suavines, E. G. Brewer, London. 
—4th August, 1881. 

3389. Wire Hair Brusues, W. R. Lake, London.—4th 
August, 1881. 

400. ELecrric Macuixes, J. H, Johnson, London.— 
5th August, 1881. 

$402. Evecrric Lamps, J. H. Johnson, London.—5th 
August, 1881. 

$412. Gatvanic Batteries, T. Coad, London.—6th 
August, 1881. 

3426. Locks, F. C. Glaser, Berlin.—8th August, 1881. 

3560. Sutpauric Acip, W. Weldon, Burstow.—l6th 
August, 1881. 

8563. Driving Macuinery, W. Clark, London.—l6th 
August, 1881. 

3578. Boat Diseneacinc GEAR, M. H. Robinson, 
Hampton Wick.—l7th Auguat, 1881. 

3666. Steam Pires, W. D. and 8. Priestman, Kingston- 
upon-Hull.—23rd Angust, 1881. 

3796. Lenses, A. M. Clark, London. —3lst August, 1008. 

3828. Raisinc GASALIERS, M. Merichenski, 
2nd September, 1881. 

8949. Suartinc, W. Currie, Belfast.—13th 
September, 1881. 

4180. Srram Borters, C. W. King, Manchestet:—28th 
September, 1881. 

4287. CuEeck Vatves, M. Merichenski, Poplar.—3rd 
October, 1881. 

gyn Pumps, W. H. Akester, Glasgow.—13th 

er", 1881, 

4522. Sarety SappLe Bars, R, Spence, jum., York: 

shire.—17th October; 1881. 


| | 
| 
| 
| 
| 
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4541. Generatinc CURRENTS, R. 
Kennedy, Paisley.—18th Octoder, 18%1. 

4592. GENERATING ELECTRICITY, A. Millar, Glasgow.— 
20th Octoder, 1881. 

4613. Looms, W. Hanson, Bradford.—21st October, 1881. 

4625. Stream Borer Furnaces, G. W. Clarke, 
Fran .8.—22nd October, 1881. 

4814. STEAM Enoines, N. Macbeth, Bolton.—8rd 
November, 1881. 

5027. Orpen Stoves, E. R. Hollands, London.—l¢th 
November, 1881. 

5035. BorTLinc AERATED WarERs, J. T. Hayes, 

t th N , 1881. 


Walth 
5117. Merrica, CarBu RETTERS, H. J. Haddan, 
London.—23rd November, 1 
Serrinc Typsgs, 8. Pitt, ‘Sutton.—23rd November, 
1881. 
5137. Pumprxe A. M. Clark, London.—24th 


5127. 
November, 188 


(List of Patent Letters which passed the Great Seal on the 
24th January, 1881.) 
3261. GLazinc Arraratus, T. W. Helliwell, Brighouse, 
Yorkshire.—26th July, 1881. 
Giassgs, &c., A. McLaren, London.—26th July, 


W. A. Barlow, London.—26th 
y, 1881. 
3284. SEPARATING GLYCERINE, F. J. O'Farrell, Dublin. 
—27th July, 1881. 
3316. Sprsxinc, J. J. Broadbent and E. Mitchell, 
Bradford.—30th July, 1881. 

3322. ConTROLLING Suppty of Steam, S. Hallam, Man- 
chester.—30th July, 1881. 

3344. Grinpinc Cory, H. H. Lake, London.—2nd 
August, 1881. 

8453. Macuinery, A. Lamberton, Coat- 

N.B.—3rd August, 1881. 

3360. WATER-BALLAST Tanks, C. J. D. Christie, New- 
castle-upon-Tyne.—3rd August, 1881. 

3368. Fotpinc Bepsteap, H. H. Lake, London.—3rd 
August, 1881. 

3390. Permanent Way, P. J. Neate, Belsize Park, 
London.—4th August, 1881. 

. 3392. AsBestos Pacino, C. J. Allport, London, and 
A. Hollings, Manchester.—ith August, 188) 

3405. TELEPHONIC Apparatus, T. A. Connolly, London. 
—tth August, 1881. 

3408. Bicycies, G. Strickland, Strada San Paolo, 
Malta —6th August, 1881. 

Roveg, C. D. Abel, London.—9th August, 


H. A. Bonneville, London.—9th 
August, 1881. 

$490. TELL-TALE Apparatus, L. V. Bunnen, Brussels. 

August, 1881. 
91. FLaT-HEADED Tac! G. Klug, & 

3653. OnE Grixpine, T, A. Readwin, London.—22nd 
August, 1881. 

3668. ELEecTRIC-LicHTING, W. R. Lake, London.—23rd 
August, 1881. 

3852. RecENERATIVE Kitns, J. Dunnachie, Lanark, 
W.B.—6th September, 1881. 

4029. Prosecties, H. Simon, Manchester.—5th 


October, 1881. 

4336. TREATING Raw om D. R. 8. Galbraith, Edin- 
burgh.—5th October, 1 

4422. SPrInninc "Briggs, Manchester.—11th 
October, 1881. 

BIcycLEs, T. T. Harrison, Bristol.—llth October, 

4448. J. Imray, London.—l2th 
October, 188 

4450. Apparatos, J. Imray, London.— 
12th October, 1881. 

4532. ConrirurE Preserves, H. A. Bonneville, 
London.—18th October, 1881. 
471l. Ficurep Fasrics, J. Makin and J. E. Johnson- 

erguson, Bolton.—27th October, 18381. 

4713. Weavine Ficurep Fasrics, J. Makin and J. E. 
Johnson-Ferguson, ox 1881. 

4720. Rerriceratine, J. 
28th Octoder, 18381. 

4733. Carpiaces, J. R. Hancock and W. Smith, Not- 

ham.—29th October, 1881. 

4777. Evecrric Lamps, E. R Prentice, Stowmarket.— 
lst November, 1881. 

H. Simon, Manchester.—3rd Novem- 

1 

4868. Surps, J. Dickie, London.—7th November, 1881. 

4966. Evecrricat SicNaLiine, W. R. Lake, London. — 
12th November, 1881. 

4979. ComposiTors’ J. C. Mewburn, London.— 
14th November, 1881. 

4990. InpIa-RUBBER, I. Livermore, London.—l5th 
November, 1881. 

5024. BICARBONATE of Sopa, E Carey, H. Gaskell, jun., 
and F. Hurter, Widnes.—16th November, 1881. 

5058. Brake G. Westinghouse, 
jun., London.—18th November, 188 

5080. Conpuctisc ELEcTRic R. E. B. 
Crompton, London.—2lst November, 1881. 

5095. ELecrrica, Commutators, W. R. Lake, London. 
—22nd November, 1881. 

5167. WooLLen Fasrics, A. Bonneville, London.— 
26th November, 1881. 


List of Specifications published during the 
week ending January 21st, 1881. 


2007*, 4d.; 2524, 6d.; 2538, 6d.; 2557, 6d.; 2558, 6d.; 
2561, 6d.; 2573, 6d.; 2586, 


2592, 6d.; 2602, 6d.; 2604, 6d.; 2611, 6d.; 2613, 6d; 
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ABSTRACTS OF SPECIFICATIONS. 


Prepared by ourseives expressly for THE ENGINEER at the 
office of Her Majesty's Commissioners of Patents. 


2041. FoR CONTROLLING LOcALISING 
Evecrric CuRRENTS, L. M. de Bejar-y-O Lawlor.— 
10th May, 1881. 8d. 

This is 2 modification in the apparatus described in 
specification No. 408, 1878, its object being to use a 
wire such as a telephone wire, so that messages to or 
from the principal station are inaudible or invisibie 
elsewhere. 

2263. Apparatus ror Errectinc ELECTRICAL 
SUREMENTS, J. C. Cuff.—24th May, 1881. 6d. 

This invention relates to modifications in we making 
of resistance boxes, the principal of which are the 
use of a sliding contact piece to put coils is or out of 
—_ circuit, the arrangement and construction of the 
coils. 


2524. ManuracrureE AnD PuriFicaTion oF Gas, J. H. 
Johnson, London.—l0th June, 1881.—(A communi- 
A. M. H. T. du Montcel, Paris.) 6d. 

may be obtained from coal, oils and fat, and 
tance capable of producing h dro-carburetted 
gaseous and by distillation. The 
substance is placed in retorts A heated by a furnace, 


and the gases evolved pass by pipe B to the lower 
rifier D, above which are two other purifiers E and 
, through which the gases pass successively. Each 
urifier, as shown in Fig. 2, contains a so G 
immersed in the purifying liquid, and placed in an 
inclined ition. The late is perforated with a 
central hole, and at one edge with a smaller hole, and 


on the under side webs or deflecting plates are 
arranged in the form of a fan so as to divide the 
stream of Each purifier has an orifice I for the 


escape of the gas, a syphon J through which the 


gas is the lower vessel, where the 

gas enters b: _—- K to indicate the level 

of the liquid, = = ‘outlet L for the liquid. 

2538. Evecrric anp Macnetic Brakes, &., M. R. 
Ward, London.—10th June, 1881. 6d. 

The inventor does away with brake blocks, and 
employs a dynamo-electric shine for each carriage, 
the being ted with and put in motion 
by an endless band or other gearing from the — . 
.the carriage. These machines are so arran; 
when the circuit in which they are included cae 
the action of the electric energy uced will retard 
the motion of the train. When the circuit is not 
closed the dynamo machine will revolve freely, and 

ive out a current which may be utilised to produce 

t, light, or to charge secondary batteries, which in 
turn shall feed excentric lamps. 

25577. VaRIABLE Expansion GEAR FOR LINK-MOTION 
Reversinc Enoines, 7. English, Dawley, near 
Dartford, and D. Greig, Leeds. —13th June, 1881. 6d. 

The object is to provide an earlier cut-off of the 

steam than can be ang by the link motion alone 
without interfering with the use of the link for 
varying the cut-off at a late period of the stroke, or 


| 2557] 
r stopping, and reversing. The valve 
spindle U of the ex ion valve mounted on the back 
of the main valve Q is jointed to the link G near the 


cutee, the reciprocating movement of 

this The spindle of the main valve may be 

jointed directly to the end of the radius rod K, but is 

as shown, actuat through unequal 

evers L and M, preferably in the guepertion of rae to 

one, in which case the relative movement of the 
expansion valve is always approximately equal to 
that of the main valve on its seat. The steam ports of 

e main valve will be closed at a period of the stroke 
which may be varied either by varying the lap of the 
a valve or the position of the slider H in the 
link, eh de | the two ions combined. The link G is 

near its centre between parallel guides T, 
which allow the centre point of oye link to semen the 
reciprocating motion due to vance or 
lead of the excentrics C D ayend a right angle in 
advance of the crank. 

2561. Bars ror Hotpinc anp SEcuRING GLASS FOR 
anp Roor Licuts, &c., C. H. Penny- 
cook, Glasgow.—13th June, 1881. 6d. 

This consists of an inner core for imparting een nd 
ashell giving external form, and a finishing part for 
— down upon and securing the plates, sheets, or 

jieces of fs or other material, the parts being 
ormed and adapted to each other. 

2558. CenrrirvcaL W. Shears, Bankside. 
—13th June, 1881. 

This relates to i on patent No. 118, 


A.D. 1875, in which the basket was suspended by an 
axis carried up through a tubular axis and secured to 


a hemisphere, which rested ina cup at the top of the 
tubular axis, which was carried by fixed bearings and 
driven by a belt. The object is to check the spadiens 
of the basket, and it consists in forming an enlarge- 


e558 


A. L. Bricknell, Brixton.—16th 
une, 1 

is relates, First, to the framework of ve Marden ; H 
Secondly, to the construction allowin| raising 
and lowering of the seat of the lege Thirdly, the 
construction of a silent pawl and ratchet m 
Fourthly, the combination of the silent 
ism with disconnected treadles ; Fifthly, 
nation of lutches with des ; 


tohi 
for 


xthly, the 
ig and holding the pawl out of 
gear with the ratchet to enable the machine to be 
wheeled backwards, 


2619. Bat Cocks or VaLvEs, S. Owen, London.—16th 
June, with.) 2d. 

The outlet end of body is formed with a socket 
or recess to receive a packing. or seating of india- 
rubber or other suitable material. Around the exte- 
rior of the outlet end of the body is formed a screw to 
fita anaes thread formed within a ring or cover used 
to ao packing or seating in position, and to 

e ents 3 motion of the strig or ball lever. The 
pl of the valve is formed conical to fit a similarly 
shaped hole in the packing or seating. 


2620. Toots ror Drawina ovr Tupes From 
TITUBULAR Boers, &c., W.C. Dixon, Basingstoke. 
—l6th June, 1881. 6d, 

This relates to the combination of a screwed rod 
detach head or mandril, a collar, screw nut, and 


ment on the top of the cup E which receives the 
a or hemisphere D by which the basket B is 

ded, and placing a coiled spring G therein, 
wh — peasuad’ on to the block by means of the 
cover F, 


2573. Improvements In MEANS FOR SUPPORTING AND 
Prorectine Wires, &c., USED FOR ELECTRICAL PuR- 
Poses, H. E. Newton, London.—l4th June, 1881.— 
(A communication from C. A. Hussey and A, &. 
Dodd, New York.) 6d. 

This invention consists in the combination with 
the curb of the footways of a conduit fixed thereto, 
which carries the wires for electric moe ph or other 
papas, whilst branch conduits lead 

ouses, 

2577. FasTentinc FoR ATTACHING TOGETHER THE 
Parts or Bepsteaps, B. Edwards, London.—l4th 
June, 1881.—(A communication from J. Duléry, 
Paris.)—(Not proceeded with.) 4d. 

A tie-piece fits into a recess in a covering plate, and 
the tie-piece is provided with a slot or opening at its 
outer end, into which fits a wedge or key, which, when 
driven in, abuts — the recessed plate, and ‘draws 
the two parts of the bedstead as tightly together as 
may be desired. 


2582. Tricycies, H. J. Haddan, Westminster.—l4th 
June, 1881.—(4 communication from C. W. Oldreive, 
) 6d. 


Mass., U.S.A. 

This ‘ists in the bination of a main or dri 
wheel provided with a rim, two + and two sets 
spokes, with a car or carri and ameter 
journals thereto arranged =~ Ay a wheels, and 
with a perch, auxiliary wheels, and an axle, the said 
wheel and car being provided ‘with means or mechan- 
ism to enable a person while in the car to revolve 
the wheel in order to put the tricycle in movement. 
2586. Suips’ Pens ror Catrie, H. J. Haddan, 

Westminster.—l4th June, communication 

Shaw, Mass., U. SA.) 66 

in ding the berth or pen from a 

eae or parts of the ship by | inclined chains, ropes, or 
rods fastened to the sides or top of the berth or pen in 
such a manner that a space is left between it and the 
frame or of the ship from which it is suspended 
sufficiently to allow it to move enough to overcome the 
fore-and-aft motion of the 
2592. IMPROVEMENTS IN THE MANUFACTURE OF 

TELEGRAPHIC OR TELEPHONIC ConpucTors, &c., W. 

R. Lake, London, - 14th June, 1881.—(A communi- 

cation from H. A. Clark, Boston, U.S.A.) 6d. 

This invention relates to a. machine adapted for 
coating wires with insulati ee which is so 
constructed that the material is forced through the 
die opening as the wire proceeds through the same, 
giving direction to the coating material in the line 
along which it passes through the die, opening before 
itreaches the wire it is to coat. It is thus prevented 
from working itself in a backward direction upon the 
wire. This, it is claimed, isan advantage where the 
wire may have previously been coated. e invention 
also relates to a compound cable for telephonic or 
other pu , in which the wires are all at the same 
distance from and parallel with each other. 

2602. Coryinc Presses, J. Mitchell, Sheffield.—15th 
June, 1881. 6d. 

This relates to the construction of a cop; 
of book form, or other y 
pressure necessary to copy a letter is o! m 
and by a spring or fixed or fitted therein 
acting on the copy-book through the medium of a plate 
or plates. 

2604. Cooxrnc Eccs sy Hor Arr, W. H. Beek, 
London.—1l5th June, 1881. communication from 
P. L. Labarbe, Paris.) 6d 

This consists in the application of hot air produced 

and generated by means of a lamp with asbestos wick 


arranged below the eggs to be cooked, and enclosed 
along with the said in a case which allows of the 
ad ion of exte air at the base of the apparatus 


only for supporting the combustion of the lamp alone. 


-ELectric ACCUMULATORS, A. —16th 
June, 1881.—{Not proceeded wtth.) 
The electrodes were ee salary to the lead 
foil plates in ee: could be coated or not 
with red oxide of lead, &c. 


2611. DistrisuTion or 1x Motors, &c., W. L. 
Wise, Westminster.—15th June, 1881.—(A communi- 
cation from C. Roux, Paris.) 

This relates to a method of fluid distribution by 
three pistons mutually controlled without the aid of 
intermediaries other than orifices and passages by 
which the fluid passes. Ais the motor or measuring 


iston, B the distributing piston, and C the prepara- 
or initial distributing piston, D the inlet, , and ci 
the exhaust with 
each other and with the inlet, and also communicate 
or not, as the case may be, with other channels accord- 
ing to the position of pistons Band C. 

2612. Improvements IN THE CONSTRUCTION OF 
Execrric Lamps AND APPARATUS FOR ELECTRIC 
Licurine, W. Crookes.—15th June, 1881. 

After purifying the material to form the carbon 
filament from silica, it is treated with cuprammonia 
to its structure. The co} is 

extrac’ Modified methods are 


suitable abutment, the whole constituting the 
improved tool to be operated by percussion applied 
after strain has been put on by the screw. 


2623. TransportTinc CARRIAGES AND CATTLE OVER 
Rivers, &c., J. Bell, F. G. M. and W. &. 
Richs, Westminster.—16th June, 1881. 5 

This consists in the adaptation to travellin opens d 
structures of hydraulic lifting oop and in com- 
bination therewith the use of a dock or its equivalent 
provided with guides for steadying the movements 
the floating vessel when rising from or descending into 
the water. 


2624. Gas Cooxina toes gs, W. T. Sugg, Westminster. 
—l6th June, 1881. 

This ists in the ti | 
stove or domestic heating apparatus of cov 
galleries placed externally of the stove or apparatus, 
and gaspipes provided with flat flame burners. 


2632. Piaitinc Fisrovs or orHeR TextTiLe Marte- 
RIALS, N, Fraser, Arbroath, N.B.—16th June, 1881. 
8d. 


This consists, First, in the system of plaiting 
ther three or more strands or ends of fibrous or 
er flexible materials by passing the combined or 
ted material in rotation over and under the 
several strands or ends; Secondly, in the combina- 
tion of a plait receiver or ’ shuttle moving in a circular 
course, with devices which move the strands or ends 
across its path. 


2642. Corkscrews, F. A. Whelan, London.—lith 
June, 1881. 6d, 
This consists in the combination with a collar, 
a rods, and handle, of a sliding block and cross- 
, or their mechanical equivalents, whereby the 
direct grip or muscular contracting power of the hand 
itself can be utilised for drawing the cork, by ae eae 
= said sliding block and handle to approach 
other, 


2643. Garpen Syrincz, GARDEN Enoines, Hose 
Drrectrors, WATERING Cans, F. Cooper, Hands- 
worth, Stafford.—l7th June, 1881. 6d. 

This relates to means of preventing the back or drip 
water running down the hand, arm, or sleeve of the 
operator by means of an annular rim’ or flange. 


2646. Recerracies anp VEHICLES ror STORAGE AND 
Transport OF Dairy Propvuce, Provisions, &c., 
J. Wilson, Loadon.—l7th June, 1881 6d. 

This relates to the peculiar combination and 
arrangement of the internal fittings of receptacles or 
cases for the transport or storage of dairy produce, &c. 
2647. Locomotive Enarne, L. A. Groth, London.—17th 

June, 1881.—(A communication from Kau.) ls. 

This consists of a locomotive, the centre of gravity 
of which is located in transverse centre plane of the 
entire structure, and which is provided with a fire- 
box at each side of its transverse centre plane, boilers 
extending longitudinally in opposite directions from 
the fire-boxes, and one central steam dome vertically 
above and surmounting the same. 

2650. Sewinc anp or Books, &., G. Brown, 
Glasgow.—l7th June, 1881. 8d. 

The sewing is effected by needles pointed at both 
ends, with the eye in the middle, such as are used ve 
embroidery machines, and worked and 
many in number as there are to be double rows a 
stitching across the back of the book, and ht 
through each sheet asit is placed or fed into the 
machine open at the back folds in front of the row of 
needles, preferably on an angled rest with shifting 
or setting guides, and two or more spring or clip 

olders. 


Barton, Boston, Lincoln.—1l7th 


This consists in Fong tecting from the destructive 
action of the fire the metal air tubes, which pass 
through the fuel in pedestal and other stoves by the 
application thereto of a casing of plumbago or fire- 
y composed of loose sections. 
2654. Book Casgs, o,f W. T. Rogers, West Dulwich. 
—17th June, 1881. 

This consists ‘in the ka to cases intended to 
receive shelves of interlocking parts so constructed 
and arranged that level bearings for shelves may be 
obtained at any desired height with facility. 

2657. Grass Hotpers or GASALIERS AND Lamps, J. 
Gordon, Birmingham.—l7th June, 1881. 4d. 

This consists in attaching to the arms or brackets 
carrying the globe or glass of alamp or gas burner 
loose clips pinned to the arms. 

2658. Apparatus For Savino Lire AND PROPERTY AT 
Sea, A. D. Roth, Blackheath.—1l7th June, 1881. 6d. 

This consists in the general construction of a safety 
and signal buoy; Secondly, in coating such buoys 
with luminous paint and fitting them with lights and 
light- —— signals in combination with another 


mode of signalling, and the adaptation of electric 
action for the purpose of sight and sound signalling on 
such buoys. 


2660. Feeptnc Fisrovs To CARDING 
Enornes, A. M. rk, London.—lith June, 1881. 
—(A communication from BE. Gessner, Aue, Saxony.) 


This relates, First, to means of delivering continu- 
ously an equal a and a, supply uf material to the 
and spread the fibre in an 
even and pod A manner on the feed apron, or by 
omitting the apron to deposit the material directly on 
to the licker-in, or the cylinder, or any working roller 
of the machine; Secondly, to means of conducting 
the material equally and regularly supplied by a 
feeder to the first breaker card, onward to the second 
carding machine. 


2661. Stoo. To Prevent Sea-SICkKNESS ON BoaRD 
Suir, F. Lebacq, Paris.—18th June, 1881.—(Not pro 
ceeded with.) 5 

This relates to means of keeping a seat in a hort- 
zontal position when the ship is in motion. 

2662. Cements anp Compositions, A. M. Clark, Lon 
don.—18th June, 1881.—(A communication 
E. BE, A. Sorel, de la Sociéte Genérale des Agglomérés 
Paris. with.) 4d. 

and ia are combined 
with’ water to produce . cement which rapidly 
acquires extreme ness. 

2666. Ganpener’s Cuippine Suears, G. Brockelbank, 
June, 1881.—(Not proceeded 

ith 


This ape tho to the employment of two extra shanks 
or legs, one on each half of the shears. 
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2667. Acricu_turaL Harrows, Walker, Newark- 
upon-Trent. 18th June, 1881.—(Not proceeded 
with.) 2d. 

The longitudinal bars in the harrow framing are 
made of channel or trough iron, with the open side 
dowr wards; these bars are united by transverse bars 
of flatiron. In the channels are pivotted or loosely 
bolted the teeth of the harrows, which latter are 
flanged at their upper ends, so that when in use these 
flanges prevent the teeth from turning upwards, and 
thus keep them firmly in position during work. 
2668. Sarery Pixs, L. A. Groth, London. —18th June, 

1881.—(A communication from J. Levi, New York, 
U.S.A.) 4d. 

The pin consists of two parts, one forming a com- 
mon pin and the other a spring cap to he placed on 
the pin after it has been threaded through the cloth. 
2672. Treatino TAN or Spent BARK FOR MANCFAC- 

TURE OF Paper, W. Guest, Deptford, and C. Court, 
Rotherhithe.—18th June, 1881. 6 

The tan or spent bark is put into a hopper or other 
receptacle, and is delivered therefrom by mechanical 
arrangements, and passes between and is crushed by 
revolving rollers. The fibrous tan and its knots 
having been thus opened up, or the fibres to an extent 
separated, the mass is introduced in convenient quan- 
tities into a rotary boiler or agitator, containing an 
admixture of water and caustic soda in solution, and 
when the boiler or agitator is closed steam is admitted 
therein, and the whole mass is agitated by means of 
arms or cutters. 

2673. Exrractina Merats From Ores, W. J. Fuller, 
London.—18th June, 1881.—( Not proceeded with.) 2d. 

The ore, after it has been treated together with 
sulphuric acid and washed to remove the soluble salts, 
is saturated with nitric acid, and again heated to con- 
vert the silver and other metals, such as nickel and 
cobalt, into nitrates. 

2675. Mit. Gearina, N. Macheth, Bolton.—18th June, 
1881. 6d, 

This consists partly in forming countersinks in the 
arm heads of belt or rope pulleys which have wrought 
metal rims, and pressing or stamping the metal of the 
rim into the recesses thus formed. 

2676. Hats, W. Grimshaw, Ashton-under-Lyne. 
—18th June, 1831.—(Not proceeded with.) 2d. 

This consists in crushing up the hat body whilst in 
its soft state, and then printing the same with a 
yielding or hard surface covered with colouring 
matter, so as to produce a mottled coloured appear- 
ance. 

2677. Seat For Bars, Suops, &c., J. Rettie, 
London.—18th June, 1881. 

The seat is fixed to the floor close np to the counter 
or wall near which the seat is to be used. When 
folded up the seat closes flat up against the counter or 
wall, and when down or open for use it comes away 
from the counter, leaving room for the knees as with 
an ordinary seat. 

2681. Lames, F. B. Baker, Biriningham.—18th June, 
1881. 6d. 

This relates, First, to the construction of the piston 
and rod of the lamps; Secondly, to means for per- 
mitting the entrance and ready escape of air during 
the filling of the reservoir and charging of the cylinder 
with oil. 


2682. Treatwent or Soap, W. 
Lawrence, Kent.—18th June, 1881. 4d. 
This consists partly in the treatment of petroleum, 
shale oil, or other mineral oil, grease, or fat, with an 


Green, St. 


alcoholic solution of submuriate of potash and caustic | 


soda, and with silicate of soda or potash, 
2685. Envevopes, S. R. English, Nottingkham-—20th 
June, 1881.—(A ot. proceeded with.) 2d. 
This relates to the form of the blanks and to the 
manner of folding. 


2688. Boss axp Union For anp | 


MakinG SoLpDERED CONNECTIONS To Pipina, A. 
Hudgell, Hendon.—20th June, 1881. 6d. 
According to one form a holder is used, consisting of 


a hollow stock A furnished with a screw, and provided | 


with expanding clamping levers B attached to the 


lower end of stem A by a pin and near the upper end | 


of the expanding levers, the lower ends of which are 


forced a st the inner side of the pipe G by a rod C 

actuated by screw D. The upper ends of the levers B 

are made at an angie, so as when acted upon ¥ the 

rod C their lower ends are forced outwards. When 
thus secured to the pipe the union piece F is placed 
in position and the conical clamping nut E screwed 
down against it, and is held up while the joint is being 

made by a wire spring H. 

2689. Appiication oF CoLouRING MATTERS TO 
Fasrics, A, Sansone, Manchester.—20th June, 1881. 
—(Not proceeded with.) 2d. 

To obtain spotted effects in one or more colours on 
fabrics, an insoluble powdered or granulated material, 
such as sand, powdered glass, or suitable granular 
substance, is impregnated with a_ concentrated 
solution of aniline or other colour or substance, which 
isthen dried. The granular or powdered substance 
is applied to the wet fabric. 

2601. Fitter Presses, H. J. Haddan, Westminster.-- 
20th June, 1881.—(A communication from A, Collette, 
Jils, Seclin, France.)—(Not proceeded with.) 2d. 

This consists in the construction of wooden battens 
or pieces placed in grooves in the metal frames, and 
these battens are planed instead of the metal frame. 
and their planed surfaces serve to press the cloths an 
make a water-tight joint. 

2698. Hackuine or Comatna FiAx, Hemp, &e., J. C. 
Mewburn, London.—20th June, 1881.—(A communi- 
cation from J. Dequoy, Lille, France.) 6d. 

The raw flax or other material is supplied directly toa 
machine, which delivers it in the state of a continuous 
sliver, the long fibres being collected, laid parallel, 
separated from the tow and shrive or noils, and ready 
for ae directly to the preparing and spinning 
machines. 


2695. Composition ror Destruction or Rats, Mice, 
&c., W. Hagelsieb, London.—20th June, 1881.--4.Not 
proceeded with.) 2d. 

This consists of one part scilla maritinia, one cheese, 
one flour, and one fat. ° 
2696. Box To Contain Boot anv Brusnes, 

J. F. Watters, London,—20th June, 1881.—(Not pro- 
ceeded with.) 2d. 

This relates to the construction of a box to receive 
the blacking, brushes, &c, with a convenience for 
resting the boot or shoe upon at any desired elevation, 
in order to facilitate the cleaning. 

2697. Looms, J. West and J. Fish, Blackburn.—20th 
June, 1881.—(Not proceeded with.) 2d. 

This relates to the construction and combination of 


mechanism for actuating the taking- wp roller, or roller 

on which the cloth as woven is wound. 

2692. Printina aND Macuines, F. H. F. 
Engel, Hamburg.—20th June, 1881.—(A communica- 
tion from F. Schlatke and L. Hesse, Hamburg.) 6d. 

This relates to improvements on patent No. 2547, 

A.D, 1879, the object being to produce with one revo- 


lution of the rollers two sheets of double printed 
paper. A and Bare the rollers with grooves 8 reach- 
ing nearly from end to end of each, and arranged 
opposite and relatively to each other. M are prepared 
zinc plates stretched over each roller and fastened by 
clamps and springs, 

2698. Divina Apparatus, G. H. Heinke, London.— 

20th June, 1881. 6d, 

This consists, First, in the construction and employ- 
ment of an articulated metallic suit adapted to be 
worn over the flannels of the diver ; Secondly, in the 
construction and employment of a combined valve and 
tap, adapted to be fitted on the breast-plate of the 
helmet, and under the control of the diver, for the 


ae of regulating the escape of the foul or exhaled 
air. 


27703. IMPROVEMENTS CONNECTED WITH ELEcTRIC 
APPLIANCES FOR MOVING AND OTHERWISE UPER- 
ATING UPON TRaMs, &¢., J. Richardson, Lincoln.— 
20th June, 1881.—(.Not proceeded with.) 2d. 

This invention consists in utilising an electric 
motor and secondary batteries to drive the tram-car. 
2705. Cuain-Makinc Macuiyes, A. J. Bowlt, London. 

—20th June, 1881.—(A communication from L. 
Danziger and H. Ziel, Gleiwitz, Germany.)—(Not 
proceeded with.) 2d. 


The machine is designed mechanically to effect the 
shaping and welding of the links in such a manner 
that rods or ‘‘blanks” of iron or steel cut into suitable 
| lengths and heated to a welding heat are introduced 
| into the machine by the attendant, to be formed into 
| links, and their ends to be welded together by power- 

ful pressure, each subsequent link being passed 
| through the areata one, and a continuous chain 
thus produced. 

2706. Fixinc axp FINtsHING THE oF PLAITED 
Fasrics, &¢c., W. P. Thompson, London.—x0th 
June, 18S1.—(A communication from M. F. 
Sallade, New York, U.S.A.)\—(Complete.) 6d. 

This consists in subjecting the plaited fabric so soon 
as folded under moderate pressure and in connection 
| with one or more thicknesses of suitable absorbent 
| material to the heat and moisture of free steam. 
2707. Treatinc FERMENTED, FERMENTABLE, OR 

Distr.tep Liquips, W. R. Loke, London.— 
20th June, 1881.—(A communication from C. W. 
Ramsay.) 6d, 

This relates to a converting or treating chamber, or 
a series of two or more thereof, having parallel ends 
and helical or nearly helical sides, provided with cor- 
rugations for a part of or for the entire working dis- 
tance between the induction and eduction ports of 
each chamber, in bination with rotary distributors 


2'709. Macuixes To Ser Copper Caps into Empty 
W. Lorenz, Carlsruhe, Germany.—2\st 
June, 1881. 6d. 

This relates to the combination of parts constituting 
a machine for inserting the percussion caps in cartridge 
cases, 

27711. ImproveMENTs IN ELectric DaNGER ALARMS 
AND SIGNALS AND OTHER SAFETY APPLIANCES FOR 
Rattways, 7. A. Burtis Putnam, New York.—21st 
June, 1881. 8d. 

The object of this invention is to provide a means 
for warning the driver of an engine when he is too 
close to another train. The oe is fitted with an 
electric generator, an alarm apparatus, and a metallic 
brush which sweeps the rail and forms connection 


with it and with the alarm apparatus on the engine. 
The generator is connected with the alarm apparatus, 
and also with one of the wheels of the engine. In 
ordinary running a closed circuit is maintained on 
tbe locomotive and the alarm is not sounded; when- 


ratus will at ence be operated through 
hen B is in contact with A, that is when 
the line ahead is clear then the circuit is completed 


with the exception of the break between rails H and 
I, and this is done by the brush and the front wheel 
as the engine passes, and the circuit is not broken. 
But if B be away from A, that is when there is danger 
ahead, then the circuit is broken at A B, and when 
the left-hand locomotive bridges the gap between H 
and I with the brush and the front wheel, the circuit 
is broken and the alarm operated. The invention also 
includes an arrang t whereby if any points remain 
open that should be closed an alarm will be given to 
the driver on the nearest section of rails ; in the same 
way should the points be closed and the signalman 
try to open them, a disc will indicate to him that a 
train is on that section of rails. In combination with 
the alarm on the engine is an arrangement for mark- 
ing off on paper kept in constant motion the times at 
which alarm signals were received on the engine. 


2°714. SupsTanck oR CLAY FOR MANUFACTURE OF 
Busts, Porrery, &., J. T. Digby, Hammersmith. 
—2ist June, 1881. 4d. 

This relates to the utilisation of the precipitate 
which is deposited from the treatment of well-washed 
and powdered oyster shells by sulphuric or acetic acid, 
and the subsequent admixture therewith of an equal 
weight of water, asa clay, which by itself, or by the 
admixture therewith of any suitable ss or 
adhesive material or substance, or by the aid of 
pressure obtained by any suitable mould or press, may 
be used for the making or moulding of various articles 
of ornament or of utility. 

2715. Neckties, J. Thomas and B. White, London.— 
21st June, 1881. 6d. 

This relates to the arrangement or construction of 
the parts containing the fastening or holding means. 
2718. Carriace Brakes, W. J. Corteen and T. EB. 

Cooper, Brentford.—21st June, 1881.—(Not proceeded 
with.) 

This relates to the employment of a universal 
joint, which allows the driving or actuating rod to be 
placed at any angle. 

27719. Macuinery For Reapinc anp Mowine, J. 
Lines, Hadleigh, Su ffolk,—2ist June, 1881.—(Not 
proceeded with.) 2d. 

This consists in the addition of a horizontal spindle 
to which a wheel or roller is attached, which when the 
machine is operated brings it down, so that it becomes 
engaged with the hook on the top of a vertical spindle 
furnished with a spring, and depresses it at about 
every ten feet ent. 

2721. Eca Timers, A. B. Houghton, Birmingham.— 
2ist June, 1881.—(Not proceeded with.) 2d. 

The instrument, made on the principle of the hour 
glass, is made of metal with glass bases. 

2724. Guass Borries, Decanters, &c., J. Jeffs, 
Islington.—2lst June, 1881.—(Not wroceeded with.) 


This relates to means for utilising glass bottles, &c., 
for advertisements. 

2725. Formixe Movrps or Sanp, &c., F. Ley, Derby. 
—2lst June, 1881. 6d, 

This consists in the combination of an axis, two 
cranks, two connecting rods, slides, and two pressure 
plates, forming apparatus for si ly ramming 
the upper and the lower parts of a m 


2'72G6. Carriaces, D. Kerridge, Needham Market, 
Suffolk. —21st June, 1881.—(Not proceeded with.) 2d. 
This relates to constructing a carriage in such a 
manner that it may either serve as a two or four- 
wheel vehicle. 

27727. Mancracture or Heaps, &c., W. E. Gedor, 
Loadon.—22nd January, 1881.—(A communication 
Jrom N. and J. Chaize, St. Etienne, France.) 6d. 

This consists, First, of the heald itself in its con- 
stitution or make, inasmuch that it 1s manufactured 
in one piece without knots and without elbow or bend, 
by the natural effect of the working on the loom of the 
six threads of which it is composed ; Secondly, in the 
mechanism permitting the conversion at the required 
moment of the tension or twisting of the six threads 
of the two branches of the heald into a plaiting point 
which ties them together. 


2'728. Excavatinc or Dreporne, W. Smith, Aberdeen. 
—22nd yune, 1881.—(Not proceeded with.) 2d. 

This consists of a tubular frame mounted on wheels 
carrying a convenient number of hollow discs which 
communicate with the tubular frame by tubvlar 
stalks. Water under pressure is supplied to the frame 
and discs from pumping machinery either on a barge 
orashore, The discs are drawn through the sand, &c., 
by a motor engine or engines, and back on the pier or 
shore, the frame and discs being capable of working 
in either direction backward or oud. 


2729. Brrtoys, Stuns, Lixks, &c., J. Harrington, 
Brizton.—22nd June, 1881, 6d. 

This consists in the arrangement and application of 
side spring locking contrivances to secure a movable 
part in position. 

2731. Krys ror Locks, C. Strauss, Birmingkam.— 
22nd June, 1881.—(A communicetion from 0. 
Strauss, Frankfort.—(Not proceeded with.) 2d. 

This relates to keys for indicating by the appearance 
or condition of the key itself after its withdrawal or 
removal from the lock, whether the lock has been 
left in a locked or unlocked condition. 

2732. or AppaRatts, G. W. Robert- 
son, Glasgow.—22nd June, 1881.—(Not proceeded 
with.) 2d. 

A vertical frame or traveller reciprocates in V 
grooves or channels in the upper and lower frames, 
and on one side of the traveller is secured the knife 
or cutter. 


2'733. Ratts anp Sieerers, A. Browne, London.— 
22nd June, 1881.—(A communication from H. Rim- 
bach, Berlin.) 6d. 

This relates to metal rails and longitudinal sleepers 
combined. The rail A is made with a centre groove to 


Ae 


receive the flange of the wheel, and it fits over the 
upper part of the sleeper B and 1s secured by bolts C, 
whilst the two lines of rails are connected by bars D. 


2'734. Automatic REGULATING GaS-BURNERS, IW. J. 
Brewer, London.—22nd June, 6d. 

This consists, First, in the construction of a gas- 
burner in the form of an ordinary jet, with one or 
more smaller jets below the level of the nipple, pro- 
jecting their tiames into the lower portion of the main 
flame ; Secondly, in the construction of governor for 
use with any gas-burner, consisting of a slightly coned 
chamber, spindle, valve, and projections thereon ; 
Thirdly, in the use in any gas-burner supply pipe of a 
chamber containing the purifying composition. 
2787. Sprxnrxa anv Twistinc, W. Riley, Keighley, 

and J. Kiley, Bradjford.—22nd June, 1881.—(Not 
proceeded with.) 2d. 

This relates to means for maintaining the tension 
on the driving bands equal at all parts of the traverse 
of the bobbin both in cap and fly spinning. 


.are brought together or separated di 


27741. Treatinc VecETABLE SuBSTANCES FoR CoLouR- 
1nG MATTER FOR Stout AND PorTER, A. Gough, 
Buckingham.—22nd June, 1881. 4d. 

This relates to treating mangold wurzel and other 
roots to render the same suitable for use as colouring 
matter. 

2742. CaLEeNDERING or Hor Presstnc PRINTED 
SHeets or Paper, H. H. Lake, London.—22nd 
June, 1881.—(A communication from C. Chambers 
jun., Philadelphia, U.S.A.) 6d. 

The object is to enable the relative amount of pres- 
sure exerted upon the middle and edges of the sheet 
to be regulated with exactitude. The rollers R are 
supported in journal boxes in the housings H, the twu 
being geared together, and each being bored with a 
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centre hole to admit steam toheatthem. The journa 

boxes of the lower roller can be adjusted horizontally 

so as to throw it out of line with the upper one, by 
which means the pressure on the middle and edges is 
regulated, the amount of pressure being controlled by 

wedges M controlled by screws G, and by springs N 

controlled by screws Q. 

2°748. Pavements, &c., H. H. Lake.—22nd June, 1881 
a communication from D. McLean, New York, 
6d. 

This relates to paving blocks formed of concrete, 
having their upper and lower longitudinal and trans- 
verse edges bevelled, so as to form when laid down 
V shaped channels running at right angles to each 
other, and adapted to be reversed at will. 

746. Boots axp Sxors, D. W. Cuthbert, Glasgor.— 

23rd June, 1881. bd. 

This consists in providing the soles and heels of 
boots and shoes with plugs or blocks, or projections 
of rubber, or other suitable elastic material or combi- 
nation. 

2751. Forminc Jorsts 1x Leapen Pipes, &e., D. 
Church, London.—23rd June, 1881.—{.0t proceeded 
with.) 

A short length of iron or hard metal tube of a size 
to enter the soft pipes is forced into the two ends to 
be joined, so that the ends meet midway. The ends 
are then enclosed in a metal box, and melted metal is 
poured in, which unites the pipes. 

2'752. Packixe For Strurrixc Boxes, &c., F. ces 
Voeur, London.— 23rd June, 1881.—(A communicu- 
tion from G. ran Wagenen, New York.) 6d. 

The packing is composed of a metal spring A form- 
ing a hollow core and a covering B of fibrous or 


metallic material. A strip or length of this packing 

is coiled within the stuffing-box and pressure exerted 

thereon by the gland. 

2'753. Heatinc FCRNACES FOR MANUFACTURE OF 
IRON and Steri, 7. Adams, Brierley Hill, Stafford. 
—23rd June, 18381. 6d 

This consists in making the slag tap holein the back 
wall of the furnace and opposite the first working 
hole, the furnace being inclined downwards from both 
ends towards a line joining the said tap hole and first 
working hole of the furnace, the said tap hole opening 
into a recess or depression in the back wall of the 
furnace, into which recess the slag is conducted from 
the bed of the furnace, and in which it accumulates, 
and removing the slag when required from the said 
recess by means of a horizontal trough fixed outside the 
furnace. 

27755. Drives ror Sewine Macuines, J. Sefton, Bel- 
Tast.—24th June, 1881.—{Not proceeded with.) 2d. 

This relates to improvements in the drives in con- 
nection with sewing machines. 

2756. Suips, WAREHOUSES, AND WAGONS FoR CARRY 
ING oR Storino Fruit, &., G. A. Cochrane, Mon- 
treal.—24th June, 1881.—( Not proceeded with.) 2d. 

This consists partly in perforating all the decks 
below the main deck with numerous holes, and 
arranging the freight so as to allow air to circulate 
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| freely in a vertical direction from the ventilator on the 


ship deck to the bottom of the hold. 

2'758. APPARATUS FOR SEPARATING SOLID Bop1ks AND 
Liquips, H. J. Smith, Glasgow.—24th June, is8l.— 
(Not proceeded with.) 2d. 

The machine is constructed so that two circular or 
other shaped vessels provided with inlets and outlets, 
which may be protected by filtering apparatus, rotate 
together about the same axis, and whose edges, tlanged 
and so arranged as to obtain close and perfect coutact, 
uring rotation 
according as desired. 

2760. Raitway GuarD, J. Whittle, Chorley, 
Lancaster.—24th June, 1881.—(Not proceeded witn.) 


2d, 

This relates to means of increasing the strength 
without materially adding to the weight. 

2763. Water-ciosets, &., W. B. Bryan, Blackburn, 
and A. Fryer, Wilnslow.—24th June, 1851.—(Not 
proceeded with.) 2d. 

The water-closets are flushed by an improved self- 
acting tipping tank arranged to empty itself when it 
becomes uearsy full. 
2'764. ApsusTABLE ParTITIONS FoR CATTLE STORES, 

S. Hunter, Belleviile, Canada.—24th June, 1331, 
td. 

A combination of bars and folding partitions are 
provided in such a manner that a ship, railway 
vehicle, or stable may be divided off into any number 
of stalis or compartments transversely. 

2'766. Exercising Macuinss, H. JJ. Allison, London. 
—24th June, 1881.—(A communication from J. K. 
Juad, New York, U.S.A.)—(Not proceeded with.) 4u. 

This relates to an appaiatus in which a weight 
attached to a cord runniug over a pulley is raised anu 
lowered. 
2°767. MacuINeRY FoR DRESSING AND FUNISHING 

LeatTHer, P. Newall and J. Barker, Wurrinyton, 
—24ih June, 1881.—(Not proceeded weth.) 

This relates toa machine in which there is a rising 
and falling table, on which the pieces of leather we 
placed, and a revolving drum fitted with kuives or 
aressers fur dressing and finishing leather. 


2'7'70. ImpRovemMeNTs RESISTIN 
MEDIUMS, MORE PARTICULAKLY ADAPTED FUR US 
IN VACUUM AND OTHER ELkcrkic LaMps AND 


Tupes, &. H. Courtenay, Londou.—24th June, 1831. 
—(Not proceeded with.) 2d, 
This consists in preparing the carbon by firs 
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THE ENGINEER. 
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rubbing into the fibres of a skein of several threads of 

silk saccharine matter, such as date fruit, after which 

it is rabbed with a compound of plumbago, saccharine 
matter, and asbestos, to render it hard and smooth. 

The silk and compound are then gently heated. The 

inventor uses a compound of asbestos and fireclay as 

an insulator. 

2779. Pumprnc Apparatus, R. E. Dickinson, Birken- 
head.—24th June, 1881.—(Not proceeded with.) 2d. 

This relates to improvements in apparatus for 
pumping or compressing air and for other pumpin: 
purposes, and has for its object to provide simple an: 
efficient means which are now especially adapted for 
pumping air forcondensing the exhaust steam from 
the engines of tramway cars. 

2780. Pree Jorts, J. Barlow, Winchester.—25th 
June, 1881.—( Not proceeded with.) 2d. 

This consists in making the pipes of a slightly 
tapering form ; the smaller end of the pipe is driven 
into the larger end of another length or section. 
2784. Apparatus For ConsuMING SMOKE AND GasEs 

rroM Furnaces, &., W. P. Thompson, London.— 
25th June, 1881.—{A communication from C. 
Mc Willian, Montreal, H. A. Hogel, New York, and 
A. F. Foster, Cowansville, Quedec.)—(Not proceeded 
with.) 2d. 

Along one side of the fire chamber is placed a pipe 
or flue, which has a branch extending across the front 
of said chamber above the fire door ; its other end 
forms a junction with a pipe or chamber placed across 
the furnace underneath the boiler and at or near the 
bridge, which chamber receives through an opening 
in its upper side the unconsumed gases and smoke 
arising from the fire, these being joined by a current 
of heated air introduced into the chamber through a 
pipe leading from underneath the grate, and the 
whole being discharged, mixed with, and aided by 
jets of steam brought from the boiler by suitable 
means. 

2791. Gvivinc Tram-cars at Ports, W. Stirling, 
jun., Rusholme.—25th June, 1881.—(Not proceeded 
with.) 2d. 

This relates to the employment of a point wheel or 
plough that may be raised or lowered when required. 
2795. FasTentnc ror Lecornes or Garrers, M. and 

A. Hess, London.—25th June, 1881.—( Not proceeded 
with.) 2d. 

This consists of a spring-acted latch-plate fitted to 
a slide in a case fixed to the one part of the gaiter, 
and of a notched pillar or stud fixed on the other 
part of the gaiter, which enters a hole in the latch- 
plate and engages therewith when in the locked posi- 
tion. 

2797. Apparatus FoR TREATING GasEous FvuEL, S. 
Lloyd, Birmingham.—25th June, 1881. 4d. 

This relates to the arrangement of condensing the 


. condensable matter and for precipitating the sus- 


pended matter of gaseous fuel before it is burned, 

and thereby causing the said gaseous fuel to burn with 

a smokeless flame. 

2798. Raistnc ALE, Beer, Wive, &., J. A. B. 
Bennett, King’s Heath, and J. Herd and B. P. 
Walker, Birmingham.—25th June, 1881. 6d. 

This consists in raising ale, beer, wine, water, and 
other liquids, drinks, and beverages, by the pressure 
of carbonic acid gas applied to the liquid contained in 
a closed vessel by means of an automatically regulated 
pressure. 

2818. Propucinc Desiens on SURFACES OF EARTHEN- 
WARETILES, &c., B. Lee, Leeds.—27th June, 1881. 4d. 

This consists, First, in setting off on the surfaces 
prints or impressions which have been received on 
blocks or cylinders from engraved blocks or plates, or 
lithographic stones, charged with the required pig- 
ments or material ; Secondly, in breaking up the hard 
lines of designs, and producing a “‘ tooled” appear- 
ance in the said designs by rolling a cylindrical brush 
or roller over the surface on which the print or im- 
pression has been set off, and while the varnish is 
fresh. 

2816. Treatinc Spent Lyes or Soapworks, G. 
Payne, Millwall.—27th June, 1881. 4d. 

This relates to a process wherein tannic acid or 
tannin is used in the treatment of spent lyes resulting 
from the manufacture of soap. 

2840. Trearmest oF GRAIN FOR MANUFACTURE OF 
Liqvors or Spirits, W. R. Lake, London. 
—28th June, 1881.—{A communication from A. and 
W. T. Jebb, Buffalo, U.S.A.) 6d. 

This consists, First, in the method of separating the 
bran and gluten from the starch contained in the 
reduced grain, and then mashing, fermenting, and 
distilling the separated starch alone, whereby purer 
spirits are produced, and the bran and gluten are pre- 
served in amore useful condition ; Secondly, the pro- 
cess of manufacturing distilled spirits from grain, 
which consists in first steeping the grain, then 
reducing the steeped grain by grinding or beating, 
then separating the bran and gluten from the starchy 
liquid by sifting, and then mashing, fermenting, and 
distilling the separated starch alone. 


2874. Extractinc Macuines, F. Wolff, 
Copenhagen.—1st July, 1881.(A communication 
Jrou Burmeister and Wains Maskin and Skibsbyg- 
geri, Copenhagen.) 6d. 

This relates to means for drawing off the two 
liquids separated quietly and with certainty, and for 
varying the same during the motion of the machine. 
The rotating reservoir A has an annular plate E, 
around the circumference of which is a narrow groove 
1 inside the walls of the reservoir. Through this 
groove the heavier liquid passes into the space between 
the plate and the cover G, and from which it is drawn 
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off by the tube F. The annular plate has on its inner 
circumference a collar which, along its inner circum- 
ference, is formed with a groove J opening towards 
the axis of the machine. By regulating the feed and 
the delivery, the level of the fiuid in the reservoir 
can he kept just inside the inner edge of the collar, 
and the lighter part of the fiuid will be gathered in 
the groove J, from which it is removed by the tube F. 
By sliding the tubes F and F'! lengthwise the quality 
4 the two separated liquids may be varied. 


2876. Liquorinc on CLEANSING SucaR, &c,, IN 
CenTRIFUGAL Macuines, H. B. Newton, London.— 
lst July, 1881.{A communication from La Com- 
pagnie de Fives Lilles, Paris.) 6d. 

This relates to liquoring or cleansing substances by 
steam, either alone or mixed with other gases, in a 
centrifugal machine, the object being to utilise the 
centrifugal force for separating from the liquoring 
agent the aqueous cles contained therein, such 


) 
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separation taking place before its entrance into the 
machine. For this purpose the liquoring agent is led 
by a perforated tube A so as to impinge on the outer 
surface of the revolving drum B, whereby the aqueous 
— are thrown off on to the casing C, and can 
drawn off, while the liquoring agent thus deprived 
of its moisture penetrates into the drum and acts upon 
the sugar or other material placed therein. 
2957. Caustic Hotpers or CasEs, G. F. Redfern, 
London.—sth July, 1881.—{4A communication from 
A, B. Clarin, Paris.) 6d. 

The caustic is fixed without glue and without 
pincers by a method of adjusting resulting from the 
conical pe employed, and from a peculiar con- 
struction of head or cap preventing it coming out of 
its socket. 

3016. VeLocirepes, G. L. 0. Davidson, London.—9th 
July, 1881. 6d. 

This relates to the general arrangement of me- 
chanism whereby one, two, three, four, or more 
persons are enabled to travel by the machine, one or 
two of whom only are required to work or propel the 
machine. 


4330. Manvracrure or KnrrrinG MacHINE NEEDLES, 
W. R. Lake., London.—5th October, 1881.—(A com- 
munication from S. Peberdy, Philadelphia, U.S.A.) 
—({Complete.) 6d. 

This consists essentially in forming upon the 
needles a pivot, whereon the latch is hinged, which 
ivot is struck up by means of a die upon the inner 
ace of one of the two flaps or jaws that hold the latch 
between them. 


4421. Apparatus FoR UsE UPON TELEPHONE LINEs, 
G. Pitt, Sutton.—llth October, 1881.—(A commu- 
nication from C. E. Buell.) 10d. 

The design of the apparatus is to signal to one of 
several stations upon the same telephone line with- 
out producing a signal at the others. The invention 
also relates to the arrangement of lines, and the 
apparatus at the central station. The details are ex- 
ceedingly numerous, and relate to no less than 
twenty-seven claims. 

45783. Liresoats, &c., W. R. Lake, London.—19th 
October, 1881.—(A communication from A. Holmes, 
Petaluma, California, U.S.A.)—{Complete.) 6d. 

Alternate layers of air-tight metal tubes arranged 
partly in section are interposed between layers of 
cork, in which the said tubes are partly embedded, 
and removable air-tight are employed. 

4617. Improvements Evecrric Lamps, A. M. 
Clark.—2lst June, 1881.—{A communication from 
H. B. Sheridan, Cleveland, U.S.A) 6d. 

The regulation of the carbons in this lamp is 
effected by the pulley H and the chain C, which is 
attached to the ends of both carbons. When the 
current is on, the core E is attracted by D, and caused 
to enter it. This action moves the lever to which E is 
attached forward, and causes a plate to press on the 


spring I, which in turn presses upon the pulley H, 
and causes it to revolve and wind up the positive 
carbon a short way by means of the chain, the same 
movement also lowering the negative carbon and 
establishing the arc. When the are becomes too long, 
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and the resistance is thereby increased, the current 
through D becomes and that through G 
increased when the core E is attracted into G and the 


converse of the above takes place. The tension of 

spring I can be regulated at will by K, as will be 

seen, 

4420. Improvements RetatTine To TELEPHONE AND 
TeLecRAPHIC APPARATUS AND Circuits, S. Pitt, 
Sutton.—1lth October, 1881.—(A communication 
from W. R. Patterson and C. BE. Scribner, Chicago, 
U.S.A.) 6d. 

Part of this invention refers to an imprevement 
whereby a central office manager can regulate at will 
the number of subscribers to be taken care of by a 
single attendant, and also a method of notifying the 
latter of a call when he is not listening at his tele- 
phone. By this invention the subscribers’ wires are 
grouped at the central office to a common wire which 
connects to a listening operator's telephone and 
thence to ground, and the terminals of sub- 
seribers’ individual wires are connected through 
call bells at subscribers’ offices, and thence to a 
Common fwire, the said wire serving to group the 
outer ends of the telephone wires together. Each 
subscriber is thus provided with two circuits—first, 
his individual telephone; second, the lines of his 
group that happen to be connected with the common 
line at their outer ends when he connects with the 
said common line. Another improvement consists in 
connecting the calling battery with a point near the 
lever of each spring jack, and so constructing the 
plug that the switchman may by means of it connect 
any subscriber's line with a contact point connecting 
with the calling battery, and thus signal the subscriber. 
The invention also refers to improvements in telephone 
cables, whereby induction is neutralised. 


4705. JournaL Bearines For RaiLway CARRIAGE 
A. M. Clark, London.—27th October, 1881.— 
(A communication Jrom D. A, Hopkins, New Jersey, 
U.S.A.)}—(Complete.) 6d. 

The object is to render journal bearings thoroughly 
yielding and self-fitting to their journals so as to pre- 
vent heating; also to prevent the lubricant which is 
applied to the concave surface of the bearing from 
becoming unduly displaced by pressure or heat, and 
further to enable the attendant to ascertain, without 
removing the bearing, whether or not it requires 
replacing. For this purpose the concave surface of 
the journal side of the bearing is made with alternate 


4705] 


weak ridges or “projections and depressions, which 
latter are for the partial reception of the substance of 
the ridges when they become crushed down by the 
operation of the journal. In the drawing L are the 
ridges. The grooves between the ridges are filled in 
with a lubricant of the nature of allow, cross ri iges 
A preventing it flowing out along the grooves when 
in a liquid state. The front end of the bearing is 
formed with an aperture G, through which the upper 
edge of the collar may be seen, so as to ascertain when 
it becomes worn without removing the bearing. 


SELECTED AMERICAN PATENTS. 


From the United States’ Patent Ofice Oficial Gazette. 


250,248. Grain anp SeraRaTING Ma- 
CHINE, Edward Huber and Frederick Strobel, 
Marion, Ohio.—Filed 2nd June, 1881, 2d. 

Claim.—(1) The combination, in a grain separator, 
of the concave of the thrashing cylinder, the pivotted 
arms C, a transverse shaft D, the excentrics E, on 
this shaft, the guides F on the frame, a ratchet-wheel 

G on said shaft, and a pawl H, all substantially as 

described. (2) The combination, with the grain chute 

R', of the jointed supporting links 8', the cross-bar 
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T!, and the suspension links U!, whereby the chute 

can beinclined to the right or left and given an end- 

wise shaking motion, substantially as described. 

(3) The combination of the bottom L!, the comb 

A®, hinged to the main frame above the exten- 

sion of bottom L!, and the riddle T, having its 

tail end arranged above the jointed end of the 
comb, substantially as described. (4) The combi- 
nation, with the shoe A!, of the supporting braces 

B', pivotted at their convergent ends, and the sus- 

pension springs C!, having their flat blades in planes 

radiating from the pivot of the said braces, substanti- 
ally as described. 

250,306. Receiver ror TeLepnones, Henry &. 
Waite, Bridgport, Conn., assignor to Charles F. 
Livermore, New York, N.Y.—Filed May 23rd, 1881. 

Claim.—{1) In a telephone receiver, a magnet pro- 


jected within and in combination with the cup or 
hollow chamber, to which the diaphragm and ear- 
piece are secured, said magnet being provided with 
thin magnetic dises, and a coil arranged within said 
cup, substantially as described. (2) The combination, 
with the cup or sound-chamber, of a magnet pro- 
jected within said chamber, magnetic discs formin 

flattened extensions of the pole thereof, and a coil 
or helix arran; between the discs and within the 
receiver cup, substantially as described. (3) The com- 
bination, with a hollow metal cup of a receiver, of a 


bar-magnet projected within said cup, magnetic 
metal dises secured thereto, a coil arranged between 
said discs and within the cup, and a second ooil 
arranged upon the magnet outside the cup and con- 
nected with the inner coil, substantially as described. 
250,367. Wrencn Prpr-currer, /srael Kinney, 
Windsor, Ontario, Canada.— Filed March 18th, 1881, 
Claim.—(1) In a wrench, the combination, with the 
connected jaws having their inner edges opposite 
each other, of the handle provided with a tapering 
tongue, arranged to slide between said jaws and 
against the inner edge of one of them, substantially 
as described. (2) In a wrench, the combination, with 
the jaws arranged opposite each other, and connected 
by the bars or portion C of the handle provided with 
the tapering tongue passing through said opening and 


having one of its edges arranged to slide along the 
inner face of one of the jaws, substantially as 
described. (3) The combination of the jaws arranged 
opposite each other and connected by the bars and 
portions C, of the rotary cutter d pivotted on one of 
said jaws, and the handle A, marta se with the taper- 
ing tongue passing between said connecting bars or 
portions, and arranged to slide against the jaw oppo- 
site the rotary cutter, substantially as described. 


250,590. Meimop or Makinu 
METALLIC Rops, Samuel W. Skinner and William 

M. Thomas, Cincinnati, Ohio.—Filed July 21st, 1881. 
Claim, —(1) The process of manufacturing an iridium- 
tipped metallic rod, which consists in charging with 
granulated iridium acup-formed carbon positive elec- 
trode and bringing the same, while under the action 
of galvanic discharge, into repeated contact with the 
tip of a red of other metal, substantially as set forth. 
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(2) The process of manufacturing an iridium-tipped 
metallic rod, which consists in charging with granu- 
lated iridium a cup-formed carbon positive electrode 
and bringing the same, while under the action of 
galvanic discharge, into repeated contact with the tip 
of a rod of other metal, the rod proper being then 
enveloped with a re-enforce of the same or different 
metal, substantially as set forth. 
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THE CONDUCT OF METROPOLITAN RAILWAY 
TRAFFIC. 


Tue occurrence of three serious accidents within a very 
short period on the metropolitan railways in the north of 
London has directed attention very forcibly to the system 
adopted on metropolitan railways by those who have the 
management of the traffic on them. The first of these acci- 
dents took place on the 10th of December at Canonbury,and 
was due to the complete failure of the block system, as inter- 
bya of many years’ experience. The second 
appened at Hornsey on Wednesday week, on the Great 
Northern line. A train from Victoria, running over the 
London, Chatham, and Dover Company’s lines and the 
Metropolitan Railway, continued its journey from King’s 
Cross to Enfield, arriving at Hornsey at 5.27 p.m., or three 
minutes late. While standing in the station it was run 
into by a following train from Moorgate-street. This train 
ran past all the signals intended to protect Hornsey, because 
the fog was so dense that the driver could not see them, 
and no fog signals had been put down because the fog came 
on, it is said, so suddenly that there was not time to get men 
to place them on the rails. Here again the block system 
failed. The third accident took place on Saturday night on 
the North London line between Old Ford and Bow. A coal 
train left Poplar for Brent at 10.10 p.m., and while running 
it is said that a draw-bar under one of the wagons broke. 
The long end of this bar dropped down and stuck in the 
sleepers, and lifted the wagon off the road ; other wagons 
followed it, and in a few seconds both lines were obstructed. 
A passenger train travelling in the opposite direction ran 
into the débris and much damage was done. In all three 
cases lives have been lost. It does not appear quite so 
clear as is perhaps desirable that the coal wagon was 
thrown off by the breaking of the draw-bar. It is, indeed, 
ible that the wagon left the rails, and in doing so 
Cocke the bar; but this is beside the question. Here we 
have another example of the failure of the block system 
to protect the lives of passengers. The three cases of 
failure were all different, and each illustrated a peculiar 
form of danger. The first showed how easily a trained 
signalman may make a mistake ; the second illustrated the 
incompetence of the system to deal with sudden changes 
in atmospheric conditions; and the third shows that the 
system being incapable of ew any form of obstruc- 
tion on more lines than one, fails to deal with an obstruc- 
tion on the up as well as the down road. Thus tested in 
three different ways, the system breaks down. The 
question remains, is it possible to so modify and supple- 
ment it that it will prove efficient under all conditions? 

We may at the outset admit that on the whole the 
system works well in the country, but it does so only 
because it can be supplemented. Once the local metro- 
politan system is cleared, trains succeed one another only 
at comparatively long intervals, Thus, on any main line, 
and at a distance of say thirty miles from London, it will be 
found that intervals of from fifteen to thirty minutes 
intervene between the passage of any two trains over a 
ee “ye At certain periods of the day the intervals may 

still longer. Under these conditions there is time to 
provide for contingencies. Thus, for example, if a signalman 
made a mistake such as that which caused the Canonbury 
accident, the signalman at the receiving station would, 
when he found the other man insisted on sending on 
trains, have had time to despatch a man with ared flag to 
stop them, and to take other precautions sufficiently 
obvious. If a fog came on suddenly, as in case No. 2, 
there would have been time after the arrival of one train 
in the station to send a man back with fog signals to stop 
a following train; and if both lines were blocked, as in 
case No. 3, then the guard of the tail end of the goods 
train could run forward with his lamp and fog signals and 
stop a coming train. Now in the conduct of metropolitan 
traffic there is no time to supplement the block system. 
Trains follow each other at intervals of two or three 
minutes, and when the semaphore signal fails to do its 
work, there is nothing else to fall back upon. Can any- 
thing be provided which can be used with the ordinary 
semaphore arm or immediately afterwards to supplement 
and enforce its indications ? 

Those who will say yes are legion, but they are 
not men ing a practical knowledge of the work- 
ing of railways. Signal makers, traffic managers, and 
station masters, to say nothing of signalmen, guards, and 
engine-drivers, will all be slow to reply in the affirmative. 
There is much to be thought of which will not strike the 
unpractised at first sight. Thus it is very difficult to see 
how the existing arrangements can be superseded without 
very much increasing the complication of a system which is 
incredibly complex as it is. However, it is not equally 
difficult to deal with all the three cases we have cited. 
For example, there are two ways of working semaphore 
signals, either or both of which would have prevented the 
accident at Hornsey, and both are in use. The first consists 
in fitting every semaphore post with a small steel plate or 
toe, which is turned across the rail when the signal is at 
danger. If the engine passes the signal it must run over 
the steel toe. There is no danger incurred in this, and it 
is impossible for either driver or stoker to escape the 
knowledge that they have passed acrossit. Running over 
the least obstruction, a spoonful of gravel on a rail, can be 
recognised at once on a foot-plate. The toe has been used ex- 
perimentally for some time by Mr. Stroudley in the Brighton 
station yard, and with perfect success, There is, how- 
ever, a yet simpler plan in use on several lines. This con- 
sists in placing a signal lamp low down on the semaphore 
post, that is to say, about ona level with a driver's eyes 
when he stands on the foot-plate, and this lamp is so 
arranged that the light beats full on the spectacle plate of 
the cab as the engine passes it. It is impossible in the 
densest fog on the darkest night to miss seeing a bright 
red light within 4ft. of one’s eyes. At Willesden Junction 
there is in use on some of the siding semaphores an arrange- 
ment under which a lamp well rea: 9 throws its light 
on the arm of the semaphore, the lamp itself not being 
visible. It would be interesting to know how far such a 


system answers in a fog. Whether it does or not is, how- 


ever, of little consequence, as the low signal can always be 
seen. It may, we think, be taken for granted that with- 
out the aid of any expensive appliances, or the introduc- 
tion of any complication, or arrangements for the automatic 
rag of fog signals—for doing which dozens of patents 

ave been taken out—it is possible to render the block 
system competent to contend witha fog. All that is needed 
is a lamp where it can be certainly seen, instead of being 
fixed 20ft. or 30ft. above the driver’s head. 

Turning to that class of failures represented by the 
accident, it is evident that here not the mechanism of a 
semaphore is in fault, but the intelligence which uses it. 
The only remedy for deficiencies in the signalman must lie 
in supplementing, not the signalling apparatus proper, but 
his own intelligence. It is not likely that two men will 
break down aloud one does; but it is not therefore 
necessary or even at all advisable to put two men in the 
same box ; on the contrary, they should be at opposite 
ends of the section to be protected. It has been proposed 
that each man should be able to lock the other’s signals at 
danger, the locking bolts to be worked by electricity. We 
look on the idea with apprehension, knowing as we do how 
easily electrical apparatus can be put out of gear, and 
seeing that it would be next to impossible to adopt it 
without giving each man the means of shifting 
responsibility on to his fellow. By far the better system 
consists in doing what we have already suggested, namely, 
in the first place establishing telephonic communication 
between all signal boxes in large cities and their neigh- 
bourhoods, and automatically registering the time of recep- 
tion and nature of every message sent by the bell signals, 
In this way if a mistake was made by one man it might 
be almost instantly rectified or explained to him by his 
fellow, while there could be no getting out of the responsi- 
bility thrown on the receiver and sender by the record 
against them. Furthermore, it is, we think, desirable that 
the precise number of strokes of the bell given and received 
should be recorded visibly to both men. This could very 
easily be done by fitting the bell with a dial like that of a 
clock, and one hand. The hand would always point to the 
number of blows given, just as the hand of a clock does 
to the number of the hour just struck. Mistakes are very 
easily made in counting numerous beats, as five for six, and 
it is as well that the chance of this occurrence should be 
eliminated from the system when it can be done without 
trouble or expense. 

With the third and last class of accident the block 
system seems to be quite powerless to deal. There is no 
way conceivable in which it can be made to operate to 
stop a train already running on any given section. Every- 
thing in such a case depends on the presence of mind and 
bodily powers of the guards, drivers, or others in the train 
which has broken down. The only thing that it seems 
possible to do is to enable those close to the obstruction to 
make advancing trains aware of its existence without 
delay. Seconds very often in such cases represent lives. 
Each guard should be provided with the means of pro- 
ducing a very brilliant light. It matters nothing about 
its colour. Chemists will find no difficulty in making 
what is wanted. A signal light of this kind could, if 
necessary, be fitted with a simple reflector, and being 
stuck in the ground at the rear of the broken-down train 


| would be seen a long way off by an advancing driver. 


| Two lights could be used, one to protect each road. The 


unusual glare would not fail to attract his attention. In 
the daytime the light would be useless, but on the other 
hand he could, unless he was coming round a curve, see 
the obstruction a good way off, when he would, with the aid 
of a continuous brake, easily pull up his train. In tunnels 
the signal light would act admirably. Among the other 
advantages which it would possess, too, would be that of 
lighting up a wrecked train and enabling assistance to be 
rendered at once to the sufferers. 

Summing up our conclusions concerning the conduct of 
metropolitan railway traffic, they may be thus explained. 
In the first place, a system of signalling which answers 
very well in the country, when the trains do not follow 
each other at very close intervals, is not sufficient to secure 
safety on metropolitan lines, where trains follow each other 
at intervals of less than five minutes. In the second place, 
London being liable to be suddenly visited by fogs, it is 
essential that fog-signals and the ordinary signals should 
be supplemented by what may be called glare signals close 


.to the ground. It would not be difficult to make the same 


lamps illumine large boards carrying each a distinctive 
number which would indicate to a driver precisely where 
he was. Every engine ought, too, to be fitted with a 
speed indicator, which could convey useful information to 
a sharp man as to his whereabouts in thick weather. An 
instance occurred within our own experience when a driver 
ran nearly two miles on a wrong line without knowing it, 
in a fog, and had to back his train up to the junction from 
which he started. The fault lay with the signalman, who 
made a mistake about the train, which he could not see 
because of the fog, while he took three signal whistles for 
four. The driver accounted for his not arriving at a given 
station as soon as he expected on the theory that he was 
running slower than usual. He put on more steam to 
make up for this, and so would have intensified an accident 
had one occurred. A speed indicator such as Stroudley’s 
would have obviated all this. Thirdly, all signal-boxes 
within the metropolitan district should be cou ‘led up on 
each line of railway by telephones, and all the bell instru- 
ments should be made self-recording. Fourthly, every 
guard and driver should be provided with the means of 
making a very brilliant light which will burn in an 
weather for at least ten minutes, or at all events for fon: 4 
atime as will enable a man to proceed to a reasonable 
distance to protect the broken-down train. And, lastly, we 
earnestly recommend the employment in the metropolitan 
district of none but the best signalmen, to whom a ea 
ought to be paid, while the hours of work hould never exceed 
eight out of twenty-four. There is nothing exacting in 
any of the demands we make on metropolitan railway 
companies. No necessity is created for applying for hel 
to outsiders. The outlay entailed will be Until, 
however, the suggestions we have made are put in practice, 


railway companies must not say that they have taken all 
possible precautions to protect the lives and limbs of their 


passengers, 


LEGAL INTELLIGENCE. 


IN THE COURT OF APPEAL. 


(Before the MasteR of the Roiis, Lord Justice Brett, and Lord 
Justice HOLKER.) 


January 27th. 
OTTO v. LINFORD. 


THIS was the hearing of the appeal of the plaintiffs from the 
decision of the Vice-Chancellor Bacon, which dismissed their 
action on the ground of the invalidity of the patent upon which 
they were sueing. 

Mr. Aston, Q.C., Mr. Hemming, Q.C., and Mr. Lawson ap; 
for the plaintiffs; and Mr. Millar, Q.C., and Mr. Brett for the 
defendants. 

The evidence and arguments in the Court below were very fully 
reported in THE ENGINEER for April Ist, 1881. The ents 
upon the appeal sufficieatly appear from the judgment of the Court. 

The MastTER of the Rotts: ‘‘ This is an appeal from a decision 
of Vice-Chancellor Bacon dismissing with costs an action brought 
by a patentee, on the ground that the patent was anticipated, and 
the subject matter of it published to the world in the specification 
of another patentee. He also intimated an opinion not favourable 
to the plaintiff on various other 
jects of discussion in this appea 

Now, before going into the very numerous objections to which 
we have pare in detail, the first thing is to have a general idea 
of what the invention consists in, and whether it was a new inven- 
tion, and was so accepted by the body of people to whom it was 
addressed, namely, the people who were working in the trade which 
employed gas motor engines. Now, upon that we have two sources 
of information. We, first of all, have the statements in the speci- 
fication itself—which, of course, must not be taken as proved facts, 
but still they do show us that the view taken by the patentee of 
the state of knowledge as regards gas motor engines, and the mode 
of working them, was in practice at the time that the patent of 
the plaintiff’s was granted. He says: ‘‘In gas motor engines as at 
present constructed an explosive mixture of combustible gas and 
air is introduced into the engine cylinder, where it is ignited, 
resulting in sudden expansion of the gases and development of 
heat, a great portion of which is lost by absorption unless i 
provisions are made for allowing the gas to expand very rapidly. 
According to the present invention, combustible gas or vapour is 
introduced into the cylinder together with air or other gas that 
may or may not support combustion, in such a manner that the 
particles of the combustible gas are more or less dispersed in an 
isolated condition in the air or other gas, so that on ignition, 
instead of an explosion ensuing, the flame will be communicated 
gradually from one combustible particle to another, thereby effect- 
ing a gradual development of heat, and a corresponding gradual 
expansion of the gases, which will enable the motive power so pro- 
duced to be utilised in the most effective manner.” So that he 
tells you shortly this : ‘‘ Unless you use something very particular 
and special for very rapid expansion, a great amount of heat is 
lost. Now, I will show you how to save your heat and to make 
your machine work more effectively, not by rapid expansion, but 
by slow expansion—if I may say so, a gradual development of heat 
and a gradual expansion.” That is in substance what he says—‘‘I 
will show you how to doit.” Then he goes on to describe three 
kinds of machines, which he calls modifications 1, 2, and 3, which 
will effect the objects ; and then there comes a claim which, in the 
first instance, is a claim for what has been called No. 1—that is, 
the first machine, which is for admitting the combustible mix- 
ture with air separate from a charge of air or incombustible 
gas, so that the expansion is rendered gradual and “sub- 
stantially as and for the purpose herein set forth.” That 
is the claim, ‘‘substantially as herein set forth.” He claims 
to do it, therefore, by the machine “herein set forth substan: 
tially.” It is not a mere claim for admitting the mixture, but it is 
for admitting it ‘‘as herein set forth ;” and therefore, in my 
opinion, it is not correct to say that the claim is merely for a prin- 
ciple ; it is for a principle together with a mode of carrying out, 
the principle being the putting in a cushion of air between the 
explosive mixture and the piston, which will produce ual com- 
bustion, and thereby save the heat, and which also, he says, will 
make the machine more effective. Then the second claim—which 
is the only other one we have to do with—relates to what is 
called the third modification, by which the charge put into the 
machine is compressed ; and then it claims ‘‘ compressing by one 
instroke of the piston a charge of bustible and incombustibl 
fluid drawn into the cylinder by its previous outstroke, so that the 
compressed charge, when ignited, propels the piston during the 
next outstroke, and the products, after combustion, are expelled by 
the next instroke of the piston, substantially as herein described.” 
Now, of course that is not merely a claim for the third modifica- 
tion as distinguished from all the rest of the patent—that is, for 
what is added in the third specification—it is a claim for the third 
modification itself ; that is, for doing what he does by the applica- 
tion of the cushion of air, adding to it the compression. It is 
therefore a claim for the combination. The compression was old, 
but he claims the combination of compression with his system of 
introducing air and this combustible mixture so as to make, as he 
says, a gradual expansion or increase of pressure. Now, that is a 
perfectly intelligible invention; assuming, of course, that his draw- 
ing enables the workman to make the machine, it will be the mode 
of carrying it out. 

Having said so much as to its general nature, was that a new 
thing and an improved thing? for, to my mind, that makes the 
greatest possible impression. I have heard judges say myself—for 
I argued several patent cases at the bar—and I have read what 
other judges say, that there should be a benevolent interpretation 
of specifications. What does that mean? I think, as I have 
explained elsewhere, it means this, when the judges are convinced 
that there is a genuine, great, and important invention, which, as 
in some cases, one might almost say produced a revolution ina 
given art or manufacture, the judges are not to be astute to find 
defects in the specifications ; but, on the contrary, if it is possible, 
consistently with the ordinary rules of construction, to put such a 
construction on the patent as will — it; they are to prefer 
that construction to another which mig t possibly commend itself 
to their minds if the patent was of little worth and of very little 
importance. That has been carried out over and over again, not 
only by the Lord Chancellor on Appeal, but by the House of Lords. 
There is, if I may say so, and I think there ought to be, a bias as 
between two different constructions in favour of the real improve- 
ment and genuine invention to adopt that construction which sup- 
ports an invention. Beyond that I think the rule ought not to 
go; but that is what I understand is the meaning of “‘a benevolent 
construction.” Then it is necessary to see whether this is an inven- 
tion of that kind. Upon that, of course, we have evidence ; and 
I may say, although there is some conflict on other parts of the 
evidence, there is no conflict upon this. Two very eminent 
engineers are examined on the of the plaintiff ; there was 
at least one eminent engineer—called on the part of the defendant, 


at which have been the sub- 


eS | and another scientific witness. If they could have contradicted 


this I have no doubt they would. Sir Frederick Bramwell says 
that “up to 1876”—question 10, page 2—‘‘and he is stating 
merally as was the fact, that in gas motor engines there was 
rawn in, or admitted in some way, to the cylinder, a mixture of 
gas and air, which simply on being ignited produced necessarily a 
t deal of heat.” en he goes on to =". ** that heat was 

ost by absorption ;” and he quotes the wo Then in answer to 
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questions 13 and 14, he says there were defects in those engines 
which it was considered a desideratum to somebody to rem in 
1876—defects of such importance, that the doing away with them 
would be a step in advance. He says, “‘a very great “e ? in 
advance—a step which made the gas engine from a thing which 
was very little used into that which has mn used to a very large 
extent. It made the whole difference.” That is the main effect 
of the plaintiff’s invention. The other eminent engineer called 
was Mr. Imray, and what he says is this. At 281 he is asked to 
state generally what is the state of knowledge. He says: “‘ Well, 
+here had been many attempts to use the combustion of gas as a 
motive power, because it had been known for many years that you 
could get a powerful explosion when you mixed gas and air 
together. The only attempts that were practically used at all 
were about 1861 and 1865, when engines were made to work by the 
explosion of a gaseous mixture; but these had very serious defects. 
The expenditure of gas was very great in proportion to the power 
obtained, and the engine altogether was of an inconvenient and 
troublesome kind to deal with.” Then he says at page 21, ques- 
tion 299, after stating what had occurred in the interval: ‘* The 
next step of any practical value was the patent which is now the 
subject of action—the 1876 patent. There was no engine that I 
know of, or ever heard of, that came into use between 1866 and 
1876 of any practical use.” Then he is asked did he hear Mr. 
Bramwell’s evidence. He says he did. ‘‘Q. Did you concur in his 
view of the action of that invention and the mode of operation of 
that machine? A. Yes, quite.” So that we have there evidence 
as to the important results of this invention, and even as far as 
their knowledge was concerned it was a new invention—something 
not known at all. On the other hand we have Mr. Imray called, 
who does not contradict it, and, I assume, cannot contradict it ; and 
Mr. Gardner is called and he does not contradict it, and, I assume, 
cannot. Therefore the evidence, as I said before, is wholly on one 
side, that we are dealing with an invention of great merit and of 
great im ce; of great merit, because it produces a most 
remarkable result as tothe use of the gas engine. It may appear 
very simple when it is known—most great inventions do appear to 
be very simple when they are known. But that does not affect the 
question. Well, that is the evidence. The assumption on the 
other side that this patent is bad for want of novelty is, as I said 
before, founded not on any engine or machine, not on anything 
that was known before; but they tell us there is described in the 
specification in the Patent-office the very invention for which this 
patent is taken out; and it is a very singular thing, if it is so, that 
nobody knew of it. Well, now, I will take in detail, as I am 
bound to do—but I hope it will not be at any very great length— 
the various objections that are made to the patent, and I am not 
going to say that they are futile or absurd objections at all. It is 
very difficult to draw a complete specification, and there are very 
few lengthy specifications to which some objections, neither absurd 
nor futile, cannot be made ; and it is only fair to say that some of 
the objections here are deserving, and have received from me and 
my brethren most serious consideration. 

The first objection is that this is not the subject matter of a 
patent ; because it is said that what is claimed is a principle as it 
is sometimes called—I do not know whether it is the best term to 
use, but I use it because it has been used in some patent cases—that 
it is not a machine, and that what is claimed by the patentee is 
the principle, or, as itis sometimes termed, the “idea,” of putting 
a cushion of air between the explosive mixture and the piston of 
the gas motor engine, so as to regulate, detain, or make gradual 
what would otherwise be a sudden explosion. Now of course that 
could not be patented. As I have before said, I do not read the 
patent so; I read the patent as being to the effect that the patentee 
tells us that that is the idea that he wishes to carry out; but he 
also describes other kinds of machines which will carry it out ; 
and he claims to carry it out by substantially one or the other of 
these machines. That is the subject of a patent. If you have a 
new principle, or a new idea, as regards any art or manufacture, 
and then show a mode of carrying that into practice, you may 

tent that ; though you could not patent the idea alone, and very 

ikely could not patent the machine alone, because the machine 
alone would not be new. One of the strongest illustrations that 
I know of is the patent for the hot blast in the iron manufacture, 
where there was nothing new at all except the idea that the appli- 
cation of hot air instead of cold air to the mixture of iron ore and 
fuel would produce most remarkable results in the shape of 
economy in the manufacture of iron. The inventor or discoverer 
of that could not patent that, but what he did was this: he said, 
“I will patent that idea in combination with the mode of carrying it 
out—that is, I tell you you may heat your air in a closed vessel 
next your furnace, and then that will effect the object ;” and it 
was held that that would do, and that nobody could use the hot 
blast in the iron manufacture, during the period of that patent, 
for the purpose of manufacturing iron. Now, that is a much 
stronger illustration than this of the validity of a patent, as regards 
the subject matter. For here isa complicated machine. Nobody 
says that this identical machine has ever been seen before, but what 
they do say, and what I have no doubt is true, is that, given the 
state of knowledge as regards mechanics, you do not want much 
invention when you are told what the idea is to find out this 
machine and carry it out. That did not require invention at all. 
In the case of the hot blast the man did not pretend to invent 
anything ; he said a machine of any shape in which you can heat 
air. In this case Mr. Otto does allege he has invented a machine. 
It appears that he did, although a machine which, per se, was not 
of sufficient novelty, probably, to support a patent alone. It comes, 
therefore, to this, that we have a principle and a mode of carrying 
it out, and, I will assume for this purpose sufficiently described ; 
and that is a good subject for apatent. I now pass to the next set 
of objections. 

The next set of objections are obj which I am very 
familiar with, and that is insufficieney of specification. The insuf- 
ficiency in this ease is an allegation, or a series of allegations, as to 
omissions, and a series of allegations as to mistakes in the draw- 
ings. They are both classes of objection which are quite familiar 
to those who have had to do with patent cases, and are always 
remarkable in this way, that they are never found out until the 
action is brought. The workman always makes the machine, and 
the machines are made in hundreds or in thousands, and nobody 
has found them out. But when you come to study the specifica- 
tion, and then to study the machine, you find them out. I 
recollect many years ago I was counsel in a case which is not 
reported, but which is a very good illustration for all that. I was 
counsel for some machine makers who made a thrashing machine, 
and a very clever thrashing machine it was, and they sold thou- 
sands of them. The beaters, as everybody knows, of a thrashing 
machine are both cut across, and the cuts should be set opposite to 
one another, otherwise they will not thrash grain at all; but the 
stupid draughtsman by some mistake had put them all parallel, so 
that, if it was made according to the drawing, it would not have 
thrashed anything. Nobody found that out until we came into 
Court ; and Ransome and Co. had made thousands of them, and, 
of course, they had made them with the beaters set crosswise. 
Well, when it came to be discussed the thing was too absurd, 
it would not have been a thrashing machine at all, and, of course, 
the drawing was corrected by the letterpress, which told them 
that the thing would thrash, and, as I said before, the remark- 
able part of the matter was that until we got into Court nobody 
found out the mistake in the drawing; though the patent had 
been sold, and the machine had been made, the mistake had not 
been discovered. In these matters, therefore, it is not for us to 
find out how not to do it, but when you find that the drawing does 
not work exactly, the workmen sets himself at once to see how it 
ought to be done, and, as I have already said, in practice the thing 
never arises at all. 

Now, I will take these mistakes one after the other. The first 
mistake is a very odd one. The mode which the patentee points 
out to work out his machine is that he is to admit air, and then 


gas and air, into his cylinder, and his drawing isso constructed that 


it will not admit either the one or the other. In fact, the slideas put 
into his drawings instead of admitting air, as it ought to do, will not 
admit it—shuts it off when it comes tothe point. Well, of course, 
when the workman found out he would say, ‘‘ There is some mis- 
take in this slide,” and it turns out that ie a very simple thing 
indeed—simply enlarging it at one end—it will work, and do 
exactly that which the patentee says it ought todo. We have the 
usual evidence in this case. Engineers are called who say that a 
workmen will find it out and put it right, and on the other side I 
must say there is no conflict of evidence on this point, for the 
scientific gentlemen who were called on the other side do not dis- 
pute that the workman ought to, and could, put it right. Then 
the next objection taken to it was that they say there is no excen- 
tric or cam. Says Mr, May, “‘ they work a slide, while there is none 
in the drawing,” but there is in the letterpress. They are told they 
are to have an excentric or cam. There, again, the workman will 
have to su ply it. Then, inthe letterpress, there is none. Then 
it is said there is no excentric or cam in the drawing for 
working the exhaust valve. Well, the valve will not work 
of itself, and, of course, the workman would put something 
of that kind in. I need not read Sir Frederick Bramwell’s 
evidence, although I have a note of it, in which he says the work- 
man would doit all. Then the next — is, they think that it 
does not show properly—nor does it show properly-—how the fire 
in drawing No. 1 is to get to light the mixture; it requires a slight 
shifting, as Sir Frederick Bramwell points out. Well, of course, 
the workman would know it was to be a and he would easil 
make a hole or orifice in the slide. That is what Sir Frederic 
Bramwell says. Then there is this difference between Sir Frederick 
Bramwell and Mr. May—on the whole, although he does not differ 
about one, he says he thinks all these together would make too 
many. That is the real distinction between their evidence ; he 
puts those four objections altogether—the want of the two excen- 
trics, the non-communication between the charge chamber and the 
flame, and the alteration of the slide. Then he thinks it is alto- 
gether too much to expect of the British workman that he will 
find out all four. He does not say that he would not find out each one 
separately; but he says he thinks he would not find out all four. 
Upon that Sir Frederick Bramwell differs from him, and you will 
find his evidence at page 45. He says he would have to do exactly 
the same things. en he is asked what he would have to do. 
Q. He would Ce to alter the passage D, would he not? A. 
Yes. Q. He would have to provide the cam or excentric to work 
this slide? A. Yes. Q. He would have to alter the passage by 
which the gas flame was communicated to the combustible charge? 
A. Yes; no, not alter the passage; he would have to alter the 
drawing in front; he would not have to alter the passage. . If 
he made the passage according to the drawing it would not com- 
municate the flame? A. Thatisso. Q. Then he would have to 
alter the passage according to the drawing? A. Yes. Q. Then he 
would have to provide means of opening valve F. A. Yes. Q. 
That would be a different means, but the same thing as openin 
the slide? A. Yes. Q. Then the workman would have to do all 
these things? A. Yes. Q. He might? A. Yes.” So that he is 
of — that there is no difficulty at all in the matter, and the 
workman would be able to put it right. 

that opinion ; I know by experience that that is so, and there is 
not produced on the other side a workman who said he had ever 
tried to make the machine, and could not, or that he had any 
difficulty in making it. No practical man was brought forward 
who had failed in making it, and I entirely give credence to the 
testimony on the side of the plaintiff, that the workman would do 
it. But I do not discredit the evidence on behalf of the defendant, 
because all he says is, “It is expecting an amount of intellect 
which Ido not think you will find.” ‘hat is all that Mr. May 
says upon it. He does not say that he has ever tried a workman, 
or that he has ever heard of one who failed. It seems to me that 
that is exactly the class of objection which ought not to prevail, 
and according to my experience—which is very great—which never 
has prevailed. 

I new come to an objection or a far more serious kind. It is 
said the specification does not show the proportion in which the 
air is to be put in as regards the combustible mixture. Well, 
now, the answer is, first of all, no exact proportion is wanted. 
Upon that I think the evidence is clear enough; but it is equally 
clear that a mere film of air will not do. You must have what 
is called by one of the witnesses for the plaintiff a notable quan- 
tity, which is called by another of the witnesses for the plaintiff a 
considerable quantity, and which, no doubt, must be a substantial 
quantity, having regard to the quantity of mixture. Now these 
words, ‘‘ notable quantity,” or substantial quantity,” or con- 
siderable quantity,” are not to be found in the specification ; and 
the question one has to consider is whether the specification tells 
you fairly enough to intorm a person about to make the machine, 
that there must be this quantity, or, I should rather say, a person 
about to use the machine. Well, I think it does. The first thing 
to be remembered is, in specifications of patents, that they are 
addressed to those who know somethlng about the matter. A 
specification for improvement in gas motor engines is addressed to 
gas motor engine makers and workers, not to the public outside. 
Consequently you do not require the same amount of minute infor- 
mation that you would in the case of a totally new invention, 
applicable to a totally new kind of manufacture. In this case the 
inventor says this : “‘I am going to turn that which was a sudden 
explosion of gas into a gradual explosion of gas, and I am going to 
do that by the introduction of,” what he calls, ‘‘a cushion of air, in 
one place between the piston and the combustible mixture.” Well, 
now, if a man is left without any more information, he asks, 
*“*How muchair am I tolet in?’ He lets in alittle air, and he finds 
that the thing explodes as before ; and he lets in some more, and 
he finds directly, on the mere regulation of his stop cock, how 
much is required ; and he finds very soon that he has let in enough, 
and now there is a gradual expansion, and no longer a sudden or 
explosive expansion. It does not appear to me that that requires 
invention. Tt requires a little care and watching, and that is all. 
If a man told you to mix a glass of brandy and water, and to use 
brown brandy, and that you were to mix it until it was pale 
yellow, the exact quantity need not be told to you. You would 


.soon find out when it was pale yellow. That is the object to be 


achieved. Nobody would say it requires invention, and that is 
what this man tells you. But he does tell you a og deal more ; 
he does not leave you there. When you come to look at his speci- 
cation he has drawings, and his drawings, with the letterpress, 
shows that he really does put in nearly as much air as explosive 
mixture. You will find that in the description at page 4, where 
he describes the Fig. 1, and shows, between lines five and ten, 
‘* When the piston is at the end of its instroke, its inner surface 
being at A, the slide Dis in such a position that, as the piston 
begins its outstroke, air entering by the aperture D? ey by D 
and C into the cylinder. When the piston has reached the point 
b the slide has moved so as to admit combustible gas or vapour,” 
and when you look at the drawing you will see that the distance 
from a to } is the same as from b to c, so that the man who read the 
description of the drawing and read the letter-press would know 
that * was admitting a very considerable quantity of air as 
regards proportion. A similar thing occurs as regards Fig. 3. I 
will not read it. It is page 5, between the lines 15 and 25, and 
there he speaks of the air acting as a cushion. 

It seems to me there is sufficient in this specification to tell the 
maker of the engine and the user of the engine, without requiring 
him to use an inventive faculty, how to make the engine, and in 
what proportion it will be necessary for the air to be let in—not 
definite proportions—but proportions, as far as proportions are 
wanted, to make the machine workable. 

And here again the same remark applies. Nobody was called to 
say they had ever found any difficulty. Nobody said, ‘‘I made, 
or tried to make, a machine according to the plaintiff’s specifica- 
tion, and I was unable to produce the result, because I did not 
know the proportions.” Nothing of the sort. Those are theoretical 
difficulties suggested by the defendants to defeat the patent. No 


As I said before, I prefer | 


practical workman or practical user of a gas motor engine was 
called as a witness to give any evidence on any of these points. 

Well, then, a suggestion was made at the bar that as regards 
machine No. 3(I notice it because it was urged upon us with some 
force—I will not explain it in detail because the parties are per- 
fectly aware what it is) that the compression of the air would thow 
out the simple gas flame, and prevent ignition. There was no 
evidence upon that point, and I decline to admit the assertion of 
counsel that it would have that effect. I am by no means con- 
vinced that it would. In fact I think it would not. I decline to 
be asked such a question. A matter of that kind requiring scien- 
tific knowledge should be brought forward in the ordinary way by 
evidence. It is not sufficient for counsel to assert that that would 
be the effect, and especially to bring forward a point of that kind 
in the Court of Appeal for the first time, when it cannot be met 
by evidence on the part of the plaintiff. 

That, I think, disposes of all the objections as regards the speci- 
fication. Then it was said that the gradual expansion of gas did 
not apply to the machine No. 3. 

Now the only evidence on the point—if I may call it evidence— 
is to be found in this a First of all the inventor thought it 
did, and says so. Then Mr. Imray is cross-examined, and he is. 
shown a series of diagrams marked on an indicator card; he is 
asked what those mean, and he says: “Those appear to me to be 
produced by a gas motor engine similar to plaintiff’s.” He says 
that ‘‘it is as nearly like those I have seen taken from the out- 
stroke engine as possible.” They are said to be taken from the 
defendants. Then he is asked, ‘From which one? A. From the 
plaintiff’s. Q. Which o/ the plaintiff's? A. The plaintiff's com- 
pression engine. Q. Made under the patent? A. Yes. Mr. 
Aston: Modification No. 3? A. Modification No. 3.” Then he is 
asked what it shows, and his answer is, ‘‘It shows distinctly a 
gradual combustion and a gradual increase of pressure.” 

Now that is the only evidence upon that, and upon that we are 
asked to say that Mr. Imray did not understand his business ; that. 
the thing was hopelessly opposed to the first principles of mechanics, 
and I do not know what. All I can say is, t go upon the evidence 
and I am not going to take upon myself to say that Mr. Imray di 
not understood what he was about ; and if he had said anything to 
which all these adjectives ought to be applied, it was very easy to 
ask Mr. May or Mr. Gardner to say something to the contrary, 
which they were not asked to do. 

Well that disposes of all that class of objections. The next 
objection is that there was no evidence of utility. Now that is an 
objection of the most moderate kind. It is quite true that it has 
been said that it is primd facie evidence of want of utility if you 
do not make and vend your machine, but that is subject to this 
observation, that you may make and vend an improvement upon 
it, and if you have found out immediately after you have patented 
your invention that it can be improved, it does not by any means 
show that the first invention was useless. 

In a case which I argued, which is reported—Renard v. Levin- 
stein—I was for the defendant and took the same objection. That 
was an invention for a dye. There they never sold an ounce of 
dye made according to the patent, because immediately afterwards 
the inventor had Tecsvael an improvement, and they had always 
sold the improved dye, and they were obliged to call a witness to 
show they had made a few ounces of dye and tried it, and that it 
would dye. The answer was that under these circumstances the 
mere fact of not selling the original dye was nothing at all. 

As in this case we have rather a stronger illustration because the 
inventor has patented three modifications, and it turns out that 
what he had used, made, and sold, have been almost entirely 
No. 3’s, and that the other things sold have been almost entirely— 
not quite—improvements on No. 1. No. 1 itself does not appear 
ever to have been sold, but then they say that No. 1 will work, and 
they call witnesses to prove it, and there is no evidence on the 
other side. Of course nothing could have been easier for the other 
side than calling witnesses who had made machines according to 
No. 1. Therefore there is evidence of utility. It is very small 
indeed as regards No. 1, because that is not the one which proved 
most useful, but it is quite sufficient for the support of a patent ; 
and, as to this question of utility, as we know, very little will do. 

Then that disposes, I think, of every material objection, at 
least the only ones I have taken a note of except the most 
important ones of novelty and infringement. 

As regards novelty, that was the one upon which the defendant 
succeeded in the Court below, and it turns upon this. 

The defendants say that by the patent of one Johnson—which 
is sar | a communication from Lenoir—so long ago as the year 
1860—that is, sixteen years before the patent—there was a descri 
tion of that for which the patent was taken out. Well, now this 
is very remarkable, because it turns out in the evidence that 
Lenoir, the inventor and communicator, so far as Johnson’s patent 
is concerned, is a great maker of gasomoter engines, and it seems 
that a very large number of his engines which appear, according to 
the evidence, or, at least, according to my recollection of the effect 
of the evidence, to be made under a subsequent patent of his of 
1861; great numbers of these were made and sold and publicly 
exhibited, and if, therefore, this invention of the patent had been 
proved, it is very remarkable that they could not produce a witness 
who has either made, or sold, or seen in work an engine made 
according to the beer patent which produced the effect which 
the plaintiff said could be produced. That is strong evidence to 
my mind that Johnson’s specification did not disclose the plaintiff’s 
patent. It is not like a sealed document; it is not like a book 
not generally known ; it is one of Lenoir’s own patents, and there- 
fore, as I said before, it would have been a most remarkable thing 
if it did disclose it and was not put into practice, being a very 
valuable thing. Of course that is not conclusive; it is only a 
remark as to the probability; the specification itself must be con- 
sidered by the Court like any other document. Still we have to 
observe that there is no machine to be set against the plaintiff’s 
patent ; none could be shown to have been worked ; and there was 
not an attempt to show it, or at least it did not succeed, before 
the date of this patent in 1876. Then how are we to find out that 
it describes the plaintiff’s invention? We can only find it out, it 
appears to me, in the same way in which the Court considers other 
documents, that is, by reading it and finding out the natural mean- 
ing. Now having read it and considered it most attentively, I 
have arrived at this conclusion—that so far from pointing out the 

rinciple or idea published by the plaintiff, and the mode of carry- 
ing out that principle or idea, the machine described in Johnson’s 
specification is a machine worked by the sudden expansion of an 
inflammable mixture, and intended to be worked in that way; and 
that so far from telling the public that you can make the machine 
to work by gradual expansion, by the protection of a cushion, the 
only reason for which air is introduced into this machine is for a 
totally different purpose, and with a view to the quickening or 
making more sudden the expansion of the gases. If that is so, 
there is no description of the plaintiff’s invention which is a new 
ane or idea with the mode of applying it, but of something 
entirely different. If, however, this had been the case, that it 
was a necessity in constructing Johnson’s machine to make a 
machine which would work according to the plaintiff’s invention, 
so that I mean only a machine could be made which would work 
by gradual mmenien, which was one part of Mr. Millar’s argument, 
then I agree that it would have been anticipated. But there again 
it is plain from reading the description of Johnson’s specification 
that it is not so, because I suppose he tried it, and he described it 
as an explosive machine, It is so described by the witnesses, 
and nobody ever saw it in action as a gradual exparsiun 
machine, and, indeed, the plaintiff's witnesses say chat a 
quantity of air admitted through the aperture, in the first 
instance, would wor A be a film, and would not have the effect at 
all. There is another part of Johnson’s invention which I must 
say I may be mistaken in, but it does appear to me that the man 
who drew out this specification—whether it was the inventor or 
not I cannot tell—was under the impression that the gas was 
inflammable per se, and he has, it appears to me, so described the 
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invention. It does not affect the point upon which my decision 
turns. But it is plain, if you look at page 3, between lines 25 
and 30, and read the description there, or turn to page 5, between 
lines 5 and 10, and read the description there, the notion is that 
the gas explodes, that it heats the air and expands the air, and 
then the expanded air drives the piston—that is the notion. Well, 
then, he does introduce a supply of air into the cylinder before the 

as is allowed to enter. That is the only expression which is at all 
ike the plaintiff’s scheme. Look at what he says between lines 10 
and 15—“ The object of introducing a supply of air into the 
cylinder before the gas is allowed to enter is to neutralise the effect 
of the carbonic acid gas formed by the combustion of the first por- 
tion of the inflammable gas.” That appears to me to be a total 
mistake; but, still, we are only porate. now what he is dis- 
closing to the public, and that is what heis elietes to the public; 
and there are no quantities here. Now apply the same test as I 
applied before. What is a workman todo? He lets in a little air, 
and then he finds the thing explodes. If he had let in none it 
would not explode—I mean none of the previous air. Then he lets 
in air and gas together. He does not go any further, as the 
machine does not work, and he has no idea disclosed to him that if 
he had put in some air he would have changed the sudden explo- 
sion which works the machine into the gradual explosion, whe is 
the object of the plaintiff’s specification. It ap to me, there- 
fore, that, quite independent of the eteun ie circumstances, 
nobody ever unders that specification of Johnson’s as describing 
or intending to describe that which the plaintiff has claimed by his 
specification ; that Johnson’s specification does not tell the public 
at all that which the plaintiff has told them, and is by no means 
an anticipation of the invention. 

I now come to the last point, which is that of infringement. It 
is quite true that the defendants’ hine is a double-action 
machine, or, rather, a machine with two pistons, and works in 
rather a different way—there are six motions to four ions; but 
does it or does it not adopt the plaintiff’s idea with a substan- 
tially similar mode of carrying it out. Well, I think it does. 
When you come to examine the defendants’ machine you will find 
it works in this way: There is a cushion of air, as described by the 
plaintiff, or a stratum of air next the piston; there is the combus- 
tible mixture next that; then there is more combustible mixture, 
that is on the other side; another stratum of air, and another 
piston on the other side; and then you light it in the middle—that 
is, you light it at what has been called in the plaintiff’s invention 
the richest part, or that which contains most gas. The only dif- 
ference is, that it has a double action. The action is exactly the 
same—the explosion is modified in exactly the same way; and 
though, of course, as you have doubled your piston, you have to 
alter a little your cams and excentrics and slides. That is exactly 
what is meant by being “‘ substantially the same.” 

Here, again, the evidence on the part of the plaintiff wholly pre- 

nderates, Their engineers are quite positive that there is no 

ifference, and when you look at the defendants’ engineer’s 
evidence it really does not contradict them. Taking it to be a 
patent for a machine he says it is not the same, but he never con- 
tradicts it in the view that I have expressed of the patent; he does 
not say that supposing the patent was really for an idea with a 
mode of carrying it out substantially the same as in the plaintiff's, 
that it is not substantially the same; and that is the only point 
which we have really to determine. I think, therefore, the infringe- 
ment is made out, and the result will be, that the decree of the 
Vice-Chancellor will be reversed, and the plaintiff will have his 
injunction with costs. 

Lorp JusTIcE Brett: I have been inclined not to express any 
judgment in this case, because I know I shall be followed by my 

rother Holker, who has been, to my knowledge, engaged in very 
nearly every patent case which has arisen in the North of England 
for the last twenty years—the North of England being the great 
nursery of patent inventions, and being fully aware, therefore, that 
he knows a good deal more about this subject thanIdo. But inas- 
much as this case has been elaborately argued, and all the points 
have, to my mind, been most clearly stated by Mr. Millar, I think 
it due to the arguments which have been adduced before us to give 
my opinion, as shortly as I can, upon the separate points that 
have been made. 
Now, I will take the objections in the order in which they have 
been presented to us, presuming only that the judgment of the 
Vice-Chancellor seems to be substantially on one point, and, 
therefore, we have not the benefit of a full exposition of his views 
upon the other objections, 

The first objection, as my lord has pointed out, was that there 
was not a sufficient subject matter for a patent, and the ground 
taken was that it was a claim for a principle only, and without any 
reference to a machine. In order to determine that point and 
some of the other points which have been made, it is necessary 
consider what is one’s own view of the construction of the plaintiff's 


patent. To my mind there is no great difficulty in construing the 
plaintiff’s patent. It seems to me to be a patent which is more 
than us' out 


y clearly oe The patent begins by pointi 

what was the alleged defect in gas motor engines, and I take it 
that the defect pointed out in such machines is that in working 
them in the way in which they were constructed, there was a too 
sudden expansion of the gas and development of heat. That was 
the mischief in the hines which ee. certain evil results, 
both of which seem to me to be pointed out in the patent. The 
evil results were a waste of heat, as it was said, and also a shock, 
both of which are pointed out at different parts of his patent. 

Now, what the plaintiff states in his specification that he 
intended to do by his patent was to cure the evils in the machine, 
and in the working of the machine, that is, to cure the evils in such 
machines of a sudden expansion of the gases and development of 
heat. It seems to me that he points out the mode in which he 
intends to do that, namely, by so introducing matter into the 
cylinder that instead of a sudden expansion of gases and a sudden 
development of heat, there shall be a gradual expansion of the 
gases and a gradual development of heat. Those are the evils 
pointed out, and that is the cure that he proposes to adopt. 

He then points out the means by which he intends to obtain 
that gradual expansion ; and it is really by introducing, first, next 
to the piston, = air—pure air—and then a combustible mixture 
after that. Now having done that, it is obvious to my mind that 
he does not mean that those two strata are to remain absolutely 
and mathematically distinct. The moment the combustible mixture 
is introduced behind the air it wili begin, where it is next to the 
air, to impregnate itself, as it were, into the air. But then, before 
it can do that, there having been air next to the piston, he fires the 
combustible mixture at the opposite end from where it touches the 
—_ air, and by that means he gets what he calls a gradual 
explosion, 

Vell, it seems to me that if he had said only that in this patent, 
applying it to the working of the machine, that would have been 
sufficient to make it the subject matter of a patent. But he goes 
further, and he so arranges the machinery of the machine as to 
carry out that object of introducing first of all the air, and then 
the combustible mixture. That certainly is true as to his first and 
second modifications, It seems to me to be equally true of the 
third—that the third consists of first of all introducing the air, 
and after that the combustible mixture, in the same way as he has 
done before, and then compressing them, but compressing them 
not so as to make one homogeneous mixture; for after his com- 

ression, it seems to me he states distinctly that it will not be 

omogeneous—that the compression cannot take place perfectly, 
but that, because of the introduction of air first, and afterwards of 
combustible mixture, although they will be more amalgamated 
than they had been under the first modification, yet even then they 
will not be wholly amalgamated before the ignition; so that the 
effect will be substantially the same. It seems to me that he 
describes that effect in the third modification as clearly as he 
described it in the two first. Therefore, that being what his 
invention is, it seems to me to follow that, supposing it to be 
sufficiently described, it is a sufticient subject matter for a patent ; 


and about that, I think, there can be really no substantial doubt. 
That, therefore, dis: of the first objection. 

Now the second objection is that the description in the specifica- 
tion of that invention is not a sufficient description, so as to enable 
the matter to be worked. And first of all it was said that it was 
not sufficient on account of the mistake in the drawings. I shall 
refer no further to that mistake than to say that I do not think 
the objection was much pressed by Mr. Millar ; and I think he was 

uite right in not pressing it. It is obvious to my mind that, in 
the present case, at all events, it is not a valid objection. The 
real objection upon this point seemed to me to be the statement 
that there was no sufficient description of the proper proportion 
between the simple or pure air first introduced, and the combus- 
tible mixture which was to come in behind it. 

In the first place I maintain the view which I expressed during 
the ment, that any exact proportion between those two is no 
part of this invention at all; that if at one time, for instance, the 
proportions might be as 4 to 7, or if, on another occasion, they were 
as 3 to 7, yet if, in both cases, it would not be a sudden explosion, 
but a gradual explosion—although in one case more gradual than 
in the other—both of them would be within this patent. It does 
not tell _ any exact proportion, and moreover, in order to obtain 
the result, no exact proportion is nece: , a8 I have just shown. 
Therefore, to say that it does not show the proportion—meaning 
thereby the exact proportion—is no objection at all. Then if it is 
urged that it does not show that there must be a substantial intro- 
duction of simple air next the piston, that has been met by what 
my lord has pointed out, and what was pointed out in the argu- 
ment and in the evidence, that that was the 'y q 
of any man with a willing mind attempting to work this machine. 
It does not require experiment, it requires only regulation ; and, if 
so, the objection fails. 

But then, as to the third modification, it was said that there was 
no sufficient specification in this case, because in the third modifi- 
cation there will not be a gradual expansion or development. Now 
the objection must come to this, as was pointed out. It is certain 
that the plaintiff in his specification describes and declares that 
there will be that same gradual expansion in the third modification 
as there was in the first. He says so, and therefore this objection 
comes to be, not that the specification has not stated that it would 
be so in the third, but that it has stated wrongly that it will. 
That of course must be a matter of evidence, that goes beyond 
the mere construction of the specification ; it must be a matter of 
evidence as to how, when the specification is applied to a machine, 
it will work. 

Now, certainly Mr. Imray, to my mind, distinctly stated that 
in the third modification there would be a gradual expansion or 
development ; and it seems to me that Mr. May did not contradict 
that really, in fact he was not asked upon this point. But it is 
said that this indicator or diagram, or paper, or whatever you 
please, proves it conclusively, and we are told that that proves it 
so conclusively that if we say it does not we shall be saying some- 
thing which is contrary to the laws of mechanics. Well, if we are 
it is unfortunate, but I cannot think so, because, at all events, we 
have the authority of Sir Frederick Bramwell for thinking that 
there would not be that sudden explosion ; and as for that diagram, 
I take it it is very like arithmetic. The diagrams which are put in 
in patent cases almost always seem to me to be able to prove any- 
thing, and therefore they prove nothing. But I care not. Ido 
not flinch from that diagram myself, and if I do say something 
which is very ignorant, so much the worse for me; but as far as I 
understand it, it does not show that the effect of this explosion 
throughout the cylinder will be instantaneous or sudden. There- 
fore, to tell me that it is evidence, and conclusive evidence that it 
will, is to ask me to say something which, upon my own view of 
the diagram, I do not believe, and upon the evidence I do not 
think is accurate. Therefore all the objections as to this not 
being a sufficient description seem to me to fall to the ground. 

Then the next point taken was inutility, and there it seemed to 
me that the whole matter was based first of all upon a wrong view 
of parts of the evidence, and secondly, upon an illogical inference ; 
because the argument that was was this: that if an inventor 
takes out his patent and makes his specification, and files it, and then 
soon after he takes out another patent, declaring that it isan im- 
provement upon his former one, the logical inference is that he has 
come to the conclusion that the first one is wholly useless. AllI 
can say is that that is an illogical conclusion, and one which I 
am not therefore prepared to draw. 

Then it was pect that there was no evidence that anything had 
ever been done with machines under this specification of 1860, and 
that that was strong evidence against the inventor that he thought 
that specification was wholly useless. With regard to the first 
modification, it is true that he never has done anything ; but with 


to | regard to the second, there was one model made; and with regard 


to the third, the evidence seemed to me to be that several machines 
had been made according to it, had been sold, and had never been 
returned. Therefore it is untrue as a matter of fact to say that it 
had never been used by the first inventor of this patent. With 
regard to the first modification never having been used, and the 
second only having been tested by one model, the answer seems 
to me to be that that is not conclusive as against their having some 
utility ; and the evidence is that they were of some utility. 

Well, then, you come to that which is the ground of the judg- 
ment of the Vice-Chancellor, namely, the question of novelty, 
which—all the others being mere fringe—is the real subject of con- 
struction in this case. With regard to the question of novelty, it 
seems to me to present itself in rather an unusual form. I do not 
mean to say that it has not been so presented before, because I 
recollect cases in which it has been, but the anticipation here is not 
an anticipation by the user of machines. If there had been 
machines made, it seem’s to me that it would have been quite im- 
material whether they were made under Johnson’s specification or 


when his attention is called to a mere writing, to make a machine 
from it in order to see what will be the effect of that machine. 
He has to find a description of his own invention on the face of 
that writing, construing that writing reasonably as an invention. 
Therefore, even if the defendants here could show that with the 
correction suggested by Sir Frederick Bramwell a machine could 
be made according to Johnson’s specification which would work, 
and if they showed that in that machine, or a part of it, the same 
effect as isin the plaintiff’s machine would really and substantially 
take effect in the machine, yet they cannot succeed unless they 
show that the working of the machine is described substantially in 
Johnson’s specification, and described so clearly that a person 
conversant with such things upon reading Johnson’s specification 
carefully would say, “‘ that is a description of the plaintiff’s inven- 
tion.” That seems to me to be the effect of the judgment in Hill 
v. Evans, and also if you apply what was said in Betts v. Menzies. 

Therefore the question is whether Johnson’s specification fairly 
read by a person conversant with such matters would give a rea- 
sonably clear description of the plaintiff’s invention—that is, would 
give a reasonably clear description that it would in a machine 
effect this—the introduction next to the piston of a substantial 
column of simple air ; after that a combustible mixture, and those 
being so ignited as to produce a gradual expansion. : ; 

In my judgment, after hearing all that can be said, there is 
nothing of the kind in Johnson’s specification. It is not described. 
That may be the result of a machine made—no, I will not say 
that ; but I say that even supposing that would be the result of a 
machine made, it is not described, and I do not think that it is so 
material that one ought to take notice of it; it certainly is not 
claimed ; it is not described with anything like clearness, and to 
my mind for a very good reason—the man could not describe it 
because it was not in his mind. 

A little flinching from that which I understood was my lord’s 
opinion, namely, from the supposition that Johnson, or whoever 
was the inventor, there blundered quite so egregiously as my lord 
supposed upon the construction of the specification, I am inclined 
to agree with the opinion which was elicited from Sir Frederick 
Bramwell—but which ought not to have been elicited because it 
was not evidence—as to what the construction of that specification 
was. I incline to agree with it, and to my mind the idea of the 
inventor—I say not whether it could be worked out—was that he 
would introduce into the cylinder a mixture which before it was 
ignited would b homog , and that that would be a com- 
bustible mixture, and that it would by the ignition explode at 
once—it would be a sudden explosion and expansion, and not a 
gradual one. And at that time, not seeing and not having the 
least idea of what the plaintiff has now arrived at—in fact having 
an idea exactly the contrary—which might well be at that stage of 
the invention—having an idea that what he wanted was a sudden 
and immediate explosion, his description goes on to declare that 
he took means to procurethat. Therefore, so far from describing 
what is the substance of the plaintiff’s invention and claim, it 
seems to me that he described exactly the contrary, and therefore 
it is impossible to say that the mere writing in his specification is 
an anticipation. 

The only remaining question is whether there was sufficient 
evidence of infringement by the defendant. Now, I take it that 
upon the question of infringement the specification of the defendant 
is of very little importance. Supposing that he drew out and 
registered and published a cification which was the same 
description as the plaintiff’s, the mere registration of a specifica- 
tion is not an infringement. e infringement must be by the 
use of the plaintiff’s invention. Where the plaintiff's invention is 
really the mode of working, or the mode of manufacturing an 
engine, there is no infringement until another engine is worked or 
made in the same way as his. Therefore, the question of infringe- 
ment here would depend upon this—has the defendant made and 
sold, or made and used a machine in which a substantial and inde- 

ndent part of it is an infringement of the plaintiff’s invention? 

ow, looking at the model which was admitted to be a correct 
model of the machines made and sold by the defendant, and 
looking at the machines, I cannot have the least doubt myself 
upon the subject, and there is no evidence to the contrary of what 
I say, excepting one matter to which I will refer immediately. It 
seems to me clear that at all events a substantial part of what the 
defendant’s hine does is to do in duplicate what the plaintitf’s 
machine does singly. It was said that there was evidence by Mr. 


May on the part of the defendant which declared that that 
was not so. ell I accept Mr. May’s evidence with respect, but 
having heard it I should be obliged then to judge from the view of 


the model which has been produced. But it seems to me that Mr. 
May in his evidence has not contradicted what I say; because his 
evidence as to the want of infringement was founded upon a hypo- 
thetical case, given to him, which contained a mis-description of 
the plaintiff’s invention, and, adopting that mis-description, he 
says: “‘If that is the plaintiff’s invention, I do not think the de- 
fendant’s machine is an infringement of it.” It may be that it is 
not, but that is not evidence which ought to countervail the 
evidence of the plaintiff’s witnesses. : 
Therefore, having given the best attention to this case, and it 
having been so completely argued out before us, I, with great 
deference, and with great reluctance, am obliged to differ from the 
judgment given by the Vice-Chancellor as to this want of novelty, 
and if he is supposed to have given a judgment upon any other 
of the points against the plaintiff, I differ from that also, and to 
my mind the plaintiff has made out a case here upon which his 
suit ought to be maintained. : 
Lord Justice HotKEeR: I am very much obliged to Lord Justice 
Brett for his kindly, and, as I consider, complimentary reference 
to my experience in cases of this sort. It is quite true I have had 
some experience, perhaps a good deal. I should like more, 


however they were made—whether Johnson’s specification accu- 
rately described them or not would have been immaterial. 
Whether, supposing them made according toJohnson’s specification, 
Johnson’s specification was good or for other reasons would 
have been wholly paler In other words, the moment you 
| that the anticipation is the user of machines, you may throw 
all former specifications under the table. The question is one of 
user of machines. Well, now, as to whether a user of machines 
has been an anticipation or not—and when it has come to be 
material in this case, because there have been no machines produced 
which are vouched as anticipations, none whatever—the only 
anticipation here relied upon is the publication of a former specifi- 
cation ; that is to say, that the alleged anticipation is one wholly in 
writing and not in action. The moment you come to an alleged 
anticipation by writing, it seems to me immaterial whether the 
description in writing is contained in the specification or not—it is 
the same—and saying that it is in a specification gives it no more 
effect than saying that it is in a book. But when the alleged 
anticipation is one which is in writing, the law is that the interpre- 
tation of that writing, or the interpretation of that specification, is 
a question for the Court. It is not truly and strictly a question 
of evidence of fact at The Court must construe it. The 
Court no doubt would be much aided by an explanation of that 
writing given by skilled witnesses, and as to the mode in which 
that writing if carried out would act, but it must in the end 
construe the matter for itself. 

Then what is the rule when you rely only upon a description 
in writing as being an anticipation? It seems to me that it is not 
sufficient to say that if a machine were made by a person who had 
read that writing, thing in that hine would, if it had been 
really a machine used, have been by reason of that user an antici- 
pation of the plaintiff's patent. You must go further, and where 
you allege that the anticipation is in writing, and in writing only, 
you must show that a person—I mean a person conversant with 
such matters—reading that writing, would find in it a reasonably 
clear description of the plaintiff’s invention, in the writing alone. 
If it requires that a machine should be made in order that the 
anticipation may be seen, the subsequent inventor is not obliged, 


I confess I look upon these patent cases, many 
of them, as exceedingly interesting. But I do not think it follows 
that because I have had considerable experience in patent cases 
therefore I should deliver an elaborate judgment in this case when 
an elaborate judgment is not necessary. And an elaborate judg- 
ment is not necessary, because I agree entirely in all that has 
fallen from my lords. At the same time I do not want to avoid 
expressing my opinion upon the points that have been raised, and 
I will do so as shortly as I possibly can. 

It seems very clear from the evidence that the motive power in 
gas motor engines prior to the invention or alleged invention of the 
plaintiff had been produced by means of explosion—a sudden 
explosion—producing, of course, very rapid expansion of the gases, 
and evil had been found to result from this. The heat had not 
been perfectly utilised and the sudden action of the piston—the 
violent shock occasioned by the piston—had injured the machine. 
In fact, a very violent shock in a machine of this kind would 
naturally produce injury. Well, it was desirable to obviate these 
defects, and apparently the pat turned his attention to the 
matter. Anyone would say that if he would in some way or other 
modify the explosion, if he could make the expansion of the gases 
which would drive the piston a gradual expansion instead of a 
sudden expansion, as it was when the result was a sudden 
explosion, the great object would be effected. But then, of course, 
the difficulty was to find out how this could be done, and 
apparently Mr. Otto, the patentee in this case, did hit upon this 
ae. He said: ‘If I can introduce between the explosive mix- 
ture, formed of air and gas, and the piston a body of air or a body 
of any other incombustible vapour, and then explode behind this 
body the stratum of explosive gas, I shall by that means Poco 
the air, and, expanding the air, I shall, in fact, produce a 3 
ins' of a sudden, development of heat or expansion of the 

es.” Accordingly he says, “‘I will do that,” and it has been 
ound that his idea was a right idea, and that by so doing he could 
make a gradual expansion of the > ; 

He says in his specification : ‘‘I will do this in several ways. I 
will either have a body of air between the explosive material and 
the piston, or I will have a body of the products of combustion, or 
I will have a mixture of air and the products of combustion—it 
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does not matter which—and I will do it either without subjecting 
these vapours to compression, or I will do it by subjecting them to 
compression, and I will point out the means of doing all this.” 
The idea, no doubt, would not be patentable, but if the dis- 
coverer of this idea points out in his specification the means by which 
all this may be accomplished, in my opinion—and I think there 
can be no doubt about it—that is the subject matter of letters 
a. He says, to take his simpler form: ‘‘I will introduce a 

yer, so to speak”—it would not be really a layer, but it 
might be called a layer—‘‘of air in a certain way by a 
certain mechanical contrivance which I point out to you. I will 
then introduce a stratum of explosive gas or explosive compound, 
and I will then fire that compound in the way which I point out to 
you.” It seems to me that this was a most useful discovery. It 
appears, as my lord says, to have really and truly revolutionised 
the manufacture of gas-motor engines; and as the inventor dis- 
covered this principle, and at the same time told the public, as it 
seems to me, how it was to be carried into effect, there can, in my 
opinion, be no doubt whatever that his invention is the subject 
matter of letters patent. 

The point which has produced the most doubt in my mind, I con- 
fess, has been that which was taken with reference to the suffi- 
ciency of the specification. It has been said that the specification 
is not sufficient, because it does not tell you the proportion of 
explosive material and the proportion of air that has to be intro- 
duced. It is said that the great feature of the invention is using a 
certain body of air and inserting that between the piston and the 
explosive mixture formed of the gas and air, and we are not told 
by the patentee in his specification what proportion we are to use. 
No doubt that is an objection of a somewhat formidable character, 
but Ithink youare told practically. You are told that you require 
a considerable—at all events, a sutstantial—body of air. I do not 
think there can be any difficulty with reference tothe proportion of air 
which is to be mixed with the gas to make it an explosive compound, 
that is well known; but with reference to the amount of air that has 
to be introduced between the combustible material and the piston, 
I think you are told that you must have a substantial amount of 
air, because you are told that the particles of the combustible 
material will penetrate into this layer, so to speak, of air, and 
be surrounded by it. Therefore you must have a sufficient amount 
of air, into which the particles of the combustible material can 
penetrate. And then again if you refer to the drawings, as I 
think you are entitled to, you see the sort of proportion which the 
inventor apparently contemplated. I do not mean to say that he 
inade these drawings for the express purpose of showing the quan- 
tity of air which it was necessary to introduce. I do not think he 
did, but he makes drawings for the purpose of showing his machine, 
and showing how he uses it, and incidentally he shows you about 
the amount of air that he intends to introduce. 

Then, again, this is not a case in which any exact proportions 
are required. I suppose if you introduce a substantial quantity of 
air so as to make a substantial layer or stratum of air, although 
practically too little, if you introduce a substantial quantity the 
machine would work to some extent. You would have to modify 
a retarded explosion or gradual expansion of the gases to some 
extent. Then you would have the machine working ; if you intro- 
duced a little more you would have it working a little better; and if 
you introduced a little more you would have it working a little better 
still ; andif you introduced some more perhaps it would cease to work 
so well, and by introducing a little more it would cease to work 
altogether. So that this is‘not a case where the proportions are 
essential. Therefore, taking the facts I have mentioned, and 
bearing in mind that specific proportions are not essential, I think 
the difficulty which that point which was raised by Mr. Millar 
presented to my mind ean be got rid of. 

Then with regard to the question of utility, I really shall say 
nothing upon that except this—it seems to me that if you had 
gas-motor engines constructed before this patent, and they had 
been driven by means of the power obtained by a very sudden 
— if you invent a machine which instead of having a 
sudden explosion has an explosion of gases which is gradual, that 
must of necessity be a useful machine. It may be that you may 
make many improvements upon it, but if you only do this—given 
a machine which for the first time produces a gradual expansion 
of gases, and thus gives the necessary motive power, it seems to 
me you must necessarily have a machine of some utility, and if it 
is a machine of some utility that is enough. 

Then with reference to the infringement, a good deal has been 
said about that, but when the machine which constitutes the 
alleged infringement is produced you find that it is apparently con- 
structed upon exactly the same principle as this:—It is desirable 
to get a gradual expansion of the gases. In the alleged infringe- 
ment you have a layer of air introduced between the combustible 
material, or the explosive material, and the piston. You have the 
explosive material then introduced, at the densest or richest part, 
as it has been called, of the explosive material you have the means 
of firing. All that you find in the plaintiff's specification; indeed, 
it is the essence of his invention. 

But then it may be said that the alleged infringement 
is not an infringement because the machines are different; 
and we have this piece of evidence given by Mr. May. 
He is examined by Mr. Kay in this way:—‘‘I want you to 
follow me in supposing the plaintiff's claim were, what I sub- 
mit it is not, a claim for a particular engine in which these 
effects he describes are produced, a particular engine and nothing 
more, and that he did not claim these effects in any way in that 
particular engine, do you say that this engine is similar or dis- 
similar from the engine of the defendant? A. It is dissimilar, 
setting aside the compression and the admission and all that sort 
of thing.” Well, but that is the very essence of it. The means 
of introducing the material, the means of compressing it, and the 
means of igniting it, are the means which the plaintiff employs to 
carry out his idea. 

Well, then if the defendant takes the plantiff’s idea and takes 
his means too, how can anybody successfully contend that there 
was not an infringement. Of course it may be different, and in 
many respects it is different, but the idea is the same. The means 
of introducing the material are the same, the means of exploding 
the material after it has been introduced are the same. For these 
reasons I think that the infringement has been abundantly shown. 

There is only one other point, and that is the want of novelty. 
That seems to have been considered ‘he most important point in 
the case—at all events that is the point upon which the Vice- 
Chancellor has decided against the plaintiff in this case. 

The anticipation which is relied upon consists of a specification 
filed by Johnson. Well, the question is not whether these letters 
patent have been filed, not whether these letters patent show any 
invention—that is not the question, but whether it describes in an 
intelligible way the invention of the plaintiff. I take it to be clear 
that unless the specification describes the invention of the plaintiff 
there is no anticipation. It seems to me there is a great difference 
between a specification which is relied upon as an anticipation, 
and a machine which is relied upon as an anticipation. If you 
were to produce a machine which was made for a particular pur- 
pose, rol which would accomplish when used results which were 
not thought of when it was made—were not anticipated— 
possibly the machine itself without any user would be an anticipa- 
tion. I should doubt that very much myself. Ido not find any 
authority upon it one way or the other, but I think it is perfectly 
clear that the machine, if used so that the public could ascertain 
what it would effect, would be an anticipation. But this is quitea 
different thing from producing as ananticipation a specification, for 
you cannot tell, except from the language of the specification, 
what results the contemplated machine may accomplish. We have 
it declared in Hill v. Evans. It is not necessary for me to read the 
passage; but it is stated there as the law, and it seems very 
reasonable that the specification which is relied upon as the actici- 
pation of an invention must give you the same knowledge as the 
specification of the invention itself. That seems a very sensible 
and reasonable rule. 


Now, what do you gather from this specification of Johnson's? 
Do you gather that he made, or intended to make, or dreamt of 
makinga machine in which the expansion of the gases would be 
retarded or would be gradual? On the contrary, his object seems 
to have been entirely different. His object seems to have been 
by introducing a little layer of air before the mixture of air and 
gas to accelerate, so to speak, the explosion, to make the explosion 
more immediate and more perfect. He says that inso many words. 
Then how can you say that Johnson pointed out, or intended to 
make an engine of this description, the main feature of which is 
the gradual explosion of the gases, when it is clear if you read it, 
that he intended simply to make an engine where the explosion 
would be more sudden. I must say, having considered this speci- 
fication of Johnson’s very carefully, that I have come to the same 
conclusion as my lord has. I do not believe that Johnson had any 
idea that it was necessary to mix air with the gas, in order to pro- 
duce an explosion. I think his notion was that he would produce 
the explosion of the gas by igniting the gas, and that then the 
explosion of the gas having been produced, the heat would be com- 
municated to the air and the air would expand. I do not think, 
therefore, that he has in any shape or way shadowed forth the 
invention which is claimed. I observed that Mr. Millar struggled 
very hard, and for a ae | time, to make out that the plaintiff's 
engine was an engine in which the motive power was produced by 
explosion, and not by the gradual expansion of the gases. Of 
course if he could have made that out he would have been, no 
doubt, in clover, because if he could have shown that the plain- 
tiff's engine was an explosive engine, he could have turned to 
Johnson’s and said, ‘Here you have another explosive engine 
made in the same way.” 

Now, besides the remarks I have made, the evidence shows—I 
do not know that it satisfies my mind, but at all events there is a 
good deal of evidence to show—that even if you take the best view 
of Johnson’s engine for Mr. Millar’s purpose, Johnson’s engine, if 
it were made according to his specification, would not work, but I 
do not, in giving judgment, rely upon that evidence at all. 

The only other remark is about something that was said as to 
the diagram. I do not give my judgment upon any belief that I 
understand this diagram properly, but I think I can appreciate 
the evidence of Mr. Imray, and Mr. Imray tells me that that is not 
an explosive diagram. e tells me this, further, that the engine 
of the plaintiff is not an explosive engine, and I think Mr. Imray 
saying that, and being a man of great experience and great reputa- 
tion, and not being contradicted by a single witness on the other 
side, ought to be believed. 

But just one word with reference tothat diagram. The diagrain 
shows an explosion, it is said, and that when the explosion takes 
place the highest pressure at a certain point is obtained ; but, 
according to Mr. Imray, there is something more, that pressure is 
sustained, an? the descending line shows how it is sustained. 
There is something more than an explosion—there is an explosion 
which effects the expansion of the other gases, and, if I understand 
him, that descending line shows how the explosion is sustained 
throughout. He says, if you had explosion bs nothing but explo- 
sion, you would have a line ascending and going > straight, and a 
line descending and coming down straight ; but when you have a 
line of this description that shows that the pressure produced by 
the explosion has been sustained by the expansion of the gases. 

Mr. MiLtar : As to the form of the injunction; I suppose you 
will not ask for the word ‘‘ permitting ” to be in? 

Mr. Aston : I shall take the form which your lordship was good 
enough to settle as Master of the Rolls in Plimpton v. Malcolmson. 

The Master of the Rotts: Yes, you may take that. Do you 
ask for damages or an account ? 

Mr. Aston : For damages, my lord. I may say that we will not 
ask for the machines to be delivered up to be destroyed. 

The Master of the Rotts: No, that is seldom asked for. 

Mr. Aston: Nor any other harsh measures at all. I would 
suggest that what should be done in this case should be the same 
as was done in Smith v. the London and North-Western Railway 
Company. There a certain percentage—1L5 per cent. on the selling 
price—was taken as the measure of the damages, and I now offer 
that to my friend. 

Mr. Mitiar: That will be a question of arrangement, but as far 
as the decree goes, there will be formally a decree for damages. 

Mr. Aston: Yes; and instead of an inquiry and the expense 
attending it, I offer my learned friend 15 per cent. on the selling 


rice. 
* The Master of the Rotts : If he likes to accept it he can ; if not, 
there will be the usual inquiry, and it will go to the Official Referee 
or a Special Referee if the parties agree upon one. 

Mr. AsTon : Yes. 

Mr. Mitiar: It is not usual now to insert in an injunction any- 
thing more than selling or causing—it is not necessary to use the 
words “ or permitting.” 

The Master of the Rotts: I settled the form in Plimpton v. 
Malcolmson, and I should desire to adhere to it. 

Mr. Aston : The order in Plimpton v. Malcolmson does contain 
the word “ permitting.” 

Mr. Mitiar: But I do not think that that is now usual. 

Mr. Aston: Yes ; that is the latest form. 

The MAsTER of the Rotts : Will you read it, Mr. Aston? 

Mr. Aston: “‘ An injunction to restrain from using or exer- 
cising, or causing or permitting to be used or exercised, and from 
selling, letting for hire”—I will not trouble my friend with that 
in this case—‘‘ or making any profitable use or permitting the sale 
or letting for hire or profitable use, of any roller or runner skates 
not made by the plaintiff or his licensees.” That applied to the 
articles in question there, but it does not apply here. 

Mr. MILLAR: Well I was going to say the same with regard to 
the words, ‘‘ or permitting.” That does not apply in this case. 

The Master of the Rotts: Yes, you must not permit. You 
must not permit by agents. You have made machines which might 
be in the hai of your agents or consignees, and which you can 


stop. 

Mr. MILLar: If your lordship pleases. Nobody suggests that 
we have any, so that, if that is the meaning, it is innocent. 

Mr. Aston : We shall have the costs here and below? 

The Master of the Rois : Yes. 

Mr. Aston : They have been paid and therefore they will have 
to be returned. 

The Master of the Rotts: That is a matter of course. 

Mr. Aston : And within a week. 

Mr. MiLLar: That is a matter which the Registrar will deal 
with. 

Mr. Aston : We have also paid into Court a certain sum as 
security for costs, as we are a foreigner residing abroad, and we 
want that returned. 

The Master of the Rotts: Yes, What is the amount. 

Mr. Aston : £100 I think. Then there is another matter. I 
want a certificate that the validity of the patent came into question 
and that the plaintiff proved his breaches, 

The Master of the Rotts : Yes. 

Mr. Aston : By the Act that ought to be given by the judge 
who tried the action. ° There was an omission in the Court below 
to ask for it, but if I may be at liberty to inform the learned 
judge in the Court below of the decision which this Court has 
arrived at, I have no doubt he will give us the certificate that the 
validity did come into question, and that we proved our breaches, 
because he was not against us as to breaches, 

Mr. Davey : Is not this Court entitled to giveit tous? Because 
under the rules the Court of Appeal may make whatever order the 
judge in the Court below ought to have made, and if the judge in 
the Court below who tried the action ought to have given you a 
certificate, the Court of Appeal has jurisdiction to grant it in its 
lace. 

' The Master of the Rotts: But the Act of Parliament says 
that the certificate must be given by the judge who tried the 
action. 

Mr. Aston : Yes, unfortunately that isso, ‘It shall be lawful 


for the judge before whom any such action shall be tried to certify 
on the record that the validity of the letters patent in the declara- 
tion mentioned came in question.” 

The Master of the Rotts: That he will give you as a matter of 
course, 

Mr. Aston: I think so. 

The Master of the Rotts : It will be safer to take it from him. 

Mr. Aston : I thought so, my lord. Then that will be all that 
we apply for. 


Solicitors for the aren Fg Messrs. Faithfull and Owen ; 
solicitor for the respondents, Mr. C. J. Eyre. 


THE BOILER EXPLOSION ON THE NORTH- 
EASTERN RAILWAY. 
[Cory.] 

THE following is the text of the report by Messrs, Johnson, 
Stirling, and Jeffreys, on the locomotive boiler which exploded on 
the North-Eastern Railway :— 

**Having carefully examined the boiler of No. 204 engine 
belonging to the North-Eastern Railway Company which exploded 
on the 26th of December, 1881, we are of opinion that the explo- 
sion was caused by shortness of water in the boiler, allowing the 
firebox crown-plate, which was of copper, to lose its tenacity, and 
thus caused rupture of the front plate of the inside copper-box 
over the fishes door. The line of rupture of the plate was that 
in which the fire would strike with greatest effect—in consequenee 
of the direction given to the fire by the brick arch when the engine 
was at rest—and would become first damaged in case of shortness 
of water. We have no doubt whatever that at the time the 
explosion occurred the crown-plate of the inside fire-box was red 
hot, evidences of which may be seen by the condition of the nuts 
and the points of the bolts of the roof stays; these were thickly 
coated with red oxide of iron, and the copper plate was cleaned of 
scale and incrustation inside and out, 

“Under these circumstances an accession of water in ‘the boiler 
would precipitate the explosion, 

**We have calculated the strength of the boiler and fire-box, and 
are of opinion that it was quite capable of sustaining the pressure 
at which it was worked, viz., 140 1b. per square inch. 

“Weare further of opinion that the materials used in its con- 
struction were of the best description and the workmanship good. 

**The boiler, No. 204, was two years old and the engine had run 
48,843 miles, and was therefore almost new. 

“In order to corroborate our opinion with regard to the strength 
of the boiler, we this morning selected an engine, No. 170, con- 
structed at the same works, and from the same drawings, which 
was some months older and had run 55,196 miles, for experimental 
test by hydraulic pressure. 

** This boiler stood a test of 3001b. per square inch satisfactorily, 
which is 100lb. per square inch more than is usual to apply in 
testing locomotives, and more than double the ordinary working 
pressure of boiler No. 204. 

** (Signed) 

“* (Signed) 

(Signed) 
“York, 7th January.” 


SAMUEL H. JOHNSON. 
DP. STIRLING. 
EpWARD JEFFREYS. 


AN AMERICAN LOCOMOTIVE. 

WE give this week, at page 80, the first of several illustra- 
tions of a fine passenger engine constructed at the Altoona 
Works of the Pennsylvania Railway Company. We shal say 
more about it in future impressions. For the present it will 
suffice to say that our engravings are copied from others which 
have appeared in the U.S. Railroad Gazette, and that the engine 
has 18in. cylinders, 24in. stroke, and 6ft. 6in. coupled wheels. 
The tube surface is 1085 square feet ; the fire-box surface, 
120 square feet, or in all 1205 square feet ; the grate surface is 
35 square feet. The fuel used is anthracite. 


AN exhibition of industrial art and manufactures, under the 
residency of the Right Hon. Earl Spencer, K.G., is to be held in 
Raeberrmah from 17th to 29th April next. The exhibition will 
also include labour-saving and sanitary appliances, and articles of 
domestic use and economy, and considering the —. facilities 
that Peterborough possesses, an attractive and large exhibition may 
be expected. 


Practical IRoNwoRK.—A paper on practical ironwork was read 
before the Civil and Mechanical Engineer’s Society last evening, 
by Mr. Reginald E. Middleton, Assoc. I.C.E., Westminster. In 
the course of the paper he remarked that sufficient care is not taken 
in the details of ironwork, and the points of attachment will gene- 
rally be found to be the weakest parts ; the compression members 
are considered as being able to bear 4 tons per square inch, but 
experiment and theory both seem to shown that the value of 
wrought iron columns of the form in which struts are generally 
made have a value more nearly approaching 2°7 tons per square 
inch of section, and that the value from defective form often falls 
much below this. The loss from rivetting in small girders is greater 
than is generally allowed for. The present form of — and 
lower members in girders might be altered with advantage, 
vertical plates being used in the tension boom and gusset plates 
caatigel for attachment, allowing rivets in double shear. In 
bridges of small span ordinary lengths and sections of iron should _ 
be employed, but in large span bridges, when dead load pre- 
dominates, greater refinement in designs may be used with advan- 
tage. All ironwork should be designed with regard to its erection, 
and in that which has to be sent long distances there should be no 
overhanging pieces of any length. It is, the author thinks, more 
advantageous to use single triangulations, particularly in small 
girders, than double ones. Continuous girders are economical in 
first cost, but for road bridges they are objectionable, owing to the 
vibrations, and it is, in the author's opinion, doubtful whether their 
use is economical or safe in the end, as they are subjected to many 
more impulses than a non-continuous girder has to endure, an 
equal number of such impulses being of the same and the rest of 
less intensity than in the latter form of bridge girder. It is 
instanced by Mr. B. Baker in his book on long span bridges that 
certain iron girders of small depth failed after the passage of 4} 
million pairs of wheels, although very few of these could have 
exerted a strain of 8 tons per square inch of section, and the greater 
number can only have strained the material to the extent of 2 tons 
per square inch of section, The author thinks that repeated shock 
or vibration producing fatigue, will eventually cause the failure 
of all iron structures in which corrosion is not allowed to alter the 
conditions under which they were built, and that it may be con- 
cluded that as the vibrations in continuous girders are more 
numerous with an equal number of thesame intensity than in those 
of the non continuous type, so the life of the former will be shorter 
than that of the latter. Any alteration in foundations will entirely 
alter the conditions under which a continuous girder works, and may 
render it unsafe where non-continuous girder would still be safe. 
Spacing the cross girders of a bridge too closely will increase the 
number and extent of the pulsations, and will have an injurious 
effect on the cross girders omedves. The ignorant use of con- 
tinuous girders nay constantly be scen in the construction of ware- 
houses and houses, where no care is taken to space the supports 
properly, where the quality of iron used is poor, where the margin 
of safety employed, as found from merchants’ lists, is only from 
2°7 to 3, and where failure of foundations is probable. 
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RAILWAY MATTERS. 


THE Glasgow News states that Mr. James Thompson, goods 
manager of the Caledonian Railway Company, has been appointed 
general manager, in the room of Mr, James Smithells, who retires 
owing to failing health. 


Durning the half-year ending December last the engines of the 
Belfast and Northern Counties Railway ran 450,997 miles, working 
179} miles of railway. Engine power cost £13,458 17s., out of 
which repairs and renewals cost £3531 14s,, and coal £5202 14s. 

THE annual report of the Birmingham Tramways and Omnibus 
Company shows a profit, including the amount brought forward 
from last year, of £5768. Out of this it is proposed to pay a 
dividend at the rate of 15 per cent. per annum on the ordinary 
shares. 

A NeW railway fence is being introduced by Messrs. W. Bain and 
Co., Edinburgh. It is a strained wire-fence, the novel feature in 
which is the employment of droppers or hanging uprights, which 
are suspended on the fence at intervals of 6ft., their function being 
to hold the wires in position betwixt the posts or standards, which 
are situated at longer distances apart than it is customary to place 
them in ordinary practice. 


RaILs and flanges need now-a-daysto be strong and hard enough 
to act as powerful shears. As the express train from Euston to 
Manchester was travelling on the evening of the 26th ult. at full 
speed a severe jerk was felt, and it was afterwards found that 
two railway chairs had been fixed to the rails outside the station. 
They were smashed by the engine, some of the splinters being 
carried a hundred yards. 


THE London, Chatham, and Dover Railway accounts for the past 
half-year have been submitted to and —— by the Board, and 
they show a balance available for dividend of £166,000, as com- 
pared with £160,000 for the corresponding half of 1880, The 
directors propose that a dividend of £2 5s. per cent. for the half- 
year be paid on the Arbitration Preference Stock, carrying forward 
£43,000 to the credit of the current half-year, as compared with 
£38,000 at the corresponding period of last year, 


As the 6.40 train from the Central Station, Manchester, was 
approaching Chorlton-cum-Hardy, of the 26th ult., the passengers 
were startled by violent jolting of the carriages as the train was 
suddenly pulled up in order to avoid the debris of an over bridge, 
one of the iron girders of which had snapped in the middle, the 
two parts being in a slanting direction across the metals. The 
train, however, was able to proceed to Chorlton station, where it 
arrived just in time to prevent an up train from proceeding. The 
bridge was only two or three years old. 


In consequence of an agitation in Russia in favour of the abo- 
lition of the taxes on railway tickets, which it was alleged 
contribute little to the revenue, while they diminish seriously the 
number of passengers, the Russian Government have instituted an 
inquiry into the whole system. The tax is officially stated to yield 
about eight millions of roubles annually, and it is affirmed that 
railway travelling has not fallen off since it was imposed ; under 
these circumstances the Government has determined that the tax 
shall be maintained. 


On the Emperor Francis Joseph Railway, Austria, the railway 
alarm signal for passengers consists of rods under every carriage, 
coupled together and communicating by a system of cords and 
pulleys with the steam whistle. Other cords passing round pulleys 
are attached to the rods, and are led to each compartment, the 
ends being protected by a frame closed by a sheet of paper. This 
paper must be burst open before the — can be given by the 
passengers. Paper, it may be mentioned, might be employed in 
many similar situations, as, for instance, in railway carriage com- 
municator boxes, and in the door-key boxes in the Covent Garden 
Theatre instead of glass. 


On the 28th ult. a serious accident occurred on the North London 
Railway near to Old Ford station at 10.18 p.m., which resulted in 
the death of five persons, besides injury to several others. In 
consequence of the failure, between Bow and Old Ford, of the 
draw-bar of a truck in the 10 p.m. empty coal train from Poplar 
to Brent, some of the trucks were thrown foul of the up line near 
the Old Ford station at the time when the 9.50 p.m. passenger 
train from Broad-street to Poplar was approaching, The engine 
of this train ran into the débris, and was thrown off the rails, 
coming in contact with the abutment of the Fairfield-road Bridge. 


THE Prussian Parliament has now been presented with the 
Railway Bill referred to in the opening Address, and which aims at 
the purchase for the State of six other private lines—(1) the 
Bergisch-Miirlisch ; (2) the Thuringian; (3) the Berlin-Gorlitz ; 
(4) the Kottbus-Grossenhain ; (5) the Mirkisch-Posen ; and (6) the 
Rhine-Nahe Valley Railway. The acquisition of these six lines 
would complete the Government scheme for converting private 
property of this kind into public capital, and the Centre is showing 
itself ever more favourable to this railway policy. The six lines 
above-mentioned represent something like 2000 kilometres of rail. 
In the case of the Rhine-Nahe Valley route, the Government is 
said to be chiefly actuated by strategic reasons, and to meditate 
the addition to it of a second line of rails for the possible contin- 
gency of its becoming, at some time or other, necessary to make 
a rapid transport of troops towards the French frontier. The con- 
version of the various private shares in the half-dozen lines to be 
acquired will cost the Government 473,681,550 marks in Four per 
Cent. Treasury Bonds, in addition to 3,127,807 marks in cash 
payments, 


THE jury, on the accident at Hornsey during the thick fog on 
the 26th ult., returned the following verdict :—‘‘ That the deceased 
died from the effects of injuries received by the collision of two 
Great Northern trains at Hornsey Station, and the jury, having 
taken carefully into consideration the state of the weather and the 
suddenness of the fog, are of opinion that George Johnson, the 
driver of the Barnet train, was guilty of great neglect of duty in 
proceeding past the advance starting signal at Finsbury Park at 
such a speed that he was unable to stop the train ‘short of any 
obstruction,’ as detailed in the rules of the company. They also 
are of opiniun that the servants of the company at the Hornsey 
Station at the time of the occurence, and during the six minutes 
that elapsed after the arrival of the Enfield train, which had 
entered the station at ‘dauger,’ should have protected the said train 
by immediately placing fog signals at its rear. And the jury also 
desire to draw the attention of the Board of Trade to Rule 269 in 
the Great Northern Railway Company’s rules and regulations, 
which they consider not sufficiently definite as to what is meant by 
‘reduced speed.’” 


MAJOR MARINDIN, in his report on a collision which occurred on 
the 3rd of December last at Miles Platting, upon the Lancashire 
and Yorkshire Railway, says that this accident was caused by the 
giving way of a faulty joint in the rod working the facing points 
of the goods line connection with the up line of the Ashton branch, 
so that when the signalman pulled over the lever in his cabin to 
set these points right for the passenger line, they did not move, 
but remained as set for the goods line about twenty minutes pre- 
viously, and were bolted again in this position. The condition of 
the joint could not have been detected by any superficial examina- 
tion, but if it had been examined ‘when the rod was actually bein 
used in working the points it would have been seen to be loose, an 
this is suggestive of the necessity for this sort of examination of 
thousands of points and rod joints all over the country. It was 
only because this train was going so very slowly that a fearful 
accident did not occur. Major Marindin also remarks that ‘if 
the train had been fitted throughout with a continuous brake of 
quick action it ought, running as it was at less than 15 miles an 
hour, to have been stopped before the collision took place, seeing 
that the driver made use of what brake-power he had at a distance 
of more thau 125 yards from the point of collision,” 


NOTES AND MEMORANDA. 


THE observatory which has been some time in course of con- 
struction on Mount Etna has been completed. It is 9653ft. above 
sea level, or 1483ft. higher than the Great St. Bernard Monastery, 
and 2847ft. higher than the St. Gothard. 


A pRocEss for obtaining magnesia from sea water has been dis- 
covered by Professor Gabioading, According to the ‘‘ Journal” of 
the Society of Arts,a cubic metre of sea water, treated by lime, 
yields a precipitate of magnesia, in a gelatinous state, about 
80 litres in volume, 

ACCORDING to Mr. Otto Hehner, 10,000 volumes of air, taken in 
Billiter-street during the foggy 25th January last, contained 10°84, 
8°83, 9°63, 8°93, 9°45 9°56, 4°77, and 7°78 voluines of carbonic acid 
gas. The normal quantity of carbonic acid in pure air is not quite 
four parts per 10,000, 


Ferran, a village of the Grisons, in the valley of Inn, is menaced 
with ruin, owing the the sinking of the ancient moraine on which 
it is built ; another of the many recent evidences of the continuous 
operation of physical and mechanical forces in levelling the earth’s 
surface, and producing scratches and grooving. The moraine is 
moving slowly forward, and as it moves, the houses are engulfed 
or fall asunder. Engineers have been called to the spot to see if 
anything can be done to avert the impending destruction of the 
village; if not, it will have to be abandoned. 


Dr. R. Konic has recently described a method of investigating 
the nodes in the vibrating column of air in an organ-pipe. It is 
thus described in Nature: The pipe—a large one—is laid horizon- 
tally on its back, and {a long slit is made the whole length of the 
pipe. The slit is closed by water, the pipe lying ina trough. A 
small curved tube, open at the end, passes down through the water 
and up through the slit into the pipe. Its other end is joined to a 
manometric capsule in conjunction with a flame apparatus of the 
usual type. The nodal surfaces can be determined to within two 
millimetres. The introduction of the tube interferes less with the 
conditions of vibration than the introduction of a tissue-paper disc 
or other explorer hitherto used. 


A USEFUL comparison of the numerous determinations of the 
expansion of water by heat is made by Herr Volkmann in a paper 
contributed to Konigsberg Institute. Experimenters, it is known, 
have used two methods—the hydrostatic and the dilatometric. 
The author gives in a table the average values for volume and 
density of water—deduced from the observations of Hagen, 
Matthiessen, Pierre, Kopp, and Jolly—for all temperatures from 
zero to 25 deg.; also the volumes every 5 deg. from 25 deg. up to 
100 deg. The temperature of greatest density of water is, accord- 
ing to the best data, + 3°04 deg. C. Herr Volkmann thinks there 
is no occasion to study the subject anew on the lines hitherto 
adopted ; but it might be well, in his opinion, to observe the abso- 
lute expansion of water in the same way as Regnault determined 
that of mercury—with communicating tubes, 


A RHEOMETER, for measuring currents at different depths in 
water, has been described by Signor Scardona. It acts by pulses 
generated at intervals (according to the speed of the current) in a 
tube, and affecting a bell. The water-current acts on two screw- 
vanes on a horizontal shaft in a case attached to a vertical rod. 
This shaft (which a flat vane keeps in a line with the current) 
actuates, atintervals, through an endless screwandareducing system 
of wheels, a lever applied to a caoutchouc capsule at the end of a 
metallic tube, through which, and a flexible tube attached, the 
resulting pulses pass to the bell-arrangement (which is in a portable 
case). ‘The rod and the metallic tube are each made up of several 
pieces screwed together, and the vane case and tubes can be fixed 
at any part of the rod. The advantages claimed over Amsler’s 
rheometer are simplicity (in dispensing with electrical action), and 
_— kind of signal one stroke of the bell for cach turn of a 
wheel, 


A BAROMETER, automatically recording the variations on an 
amplified scale, has been made by Marshall Delaey. It is thus 
described : The barometric tube, having a capacious reservoir at 
top, is fixedly suspended. The cistern is a tube slightly wider and 
nearly as long; it bears on one side an index, and on the other a 
pencil working on a moving cylindrical surface, and it forms the 
upper part of a kind of areometer, having a downward extension in 
the form of a closed tube floating in mercury in a wider tube, 
which communicates below through a U-tube, with a wide and 
shallow covered cistern, the level in which is approximately 
constant. The variation of pressure is marked by the variation of 
the height of mercury in the reservoir, and this latter is to that of 
the total height in the barometric cistern in the ratio of the section 
of the cistern to that of the reservoir. A barometer with an 
amplified range of movement of the indicating fluid has been in 
construction the past two years in London. 


SoME very important experiments have recently been carried out 
at the Conservatoire des Arts et Métiers, upon the accumulating 
power of Faure’s secondary battery. A committee, Vature says, 
consisting of MM. Tresca, Potier, Joubert, and Allard, conducted 
operations. Thirty-five accumulators of the spiral form, each set 
in a cylindrical stoneware pot about 35 centims. high and 25 
centims. diameter, were charged in series by the current from a 
Siemens dynamo-electric generator worked by a steam engine. 
The working electromotive force of an accumulator was found to 
be from 2°15 to 2°5 volts. For twenty-two hours the battery was 
charged with a current whose average strength was 8°5 ampéres, 
the total work expended in charging being 6,020,000 kilogram- 
metres. The total work of the steam engine was also measured by 
a dynamometer, the Siemens generator having, as it appeared, an 
efficiency of 71 percent. The battery was then discharged through 
eleven Maxim lamps, the potential and current being accurately 
measured from time to time, and although the discharge lasted 
eleven hours there appeared to be 70 per cent. of the original 
energy given out in the discharge. 


AN interesting paper has been published by Mr. W. Spring, a 
German chemist, giving the result of a series of experiments under- 
taken to ascertain the effect of powerful compression on the most 
diverse bodies. The substances experimented with were taken in 
the form of fine powder, and submitted in a steel mould to 
ne varying from 2000 to 7000 atmospheres, or about 7000 

ilograinmes per square centimetie. The facts observed are given 
in a series of tables, from which the following have been extracted. 
Lead filings at a pressure of 2000 atmospheres were transformed 
into a solid block, which no longer showed the least grain under 
the microscope, and the density of which was 11°5, while that of 
ordinary lead is 11°3 only. At 5000 atmospheres the lead became 
like a fluid and ran out through all the interstices of the apparatus. 
The powders of zinc and bismuth, at 5000 to 6000 atmospheres, 
gave solid blocks having a crystalline fracture. Toward i 
atmospheres zinc and tin appeared to liquefy. Powder of 
prismatic sulphur was transformed into a solid block of octahedric 
sulphur. Soft sulphur and octahedric sulphur led to the same 
result as prismatic. Red phosphorus, the Scientific American says, 
appeared also to pass into the denser state of black phosphorus. 
As may be seen from this, simple bodies undergo chemical trans- 
formations by the action of pressure. The change of amorphous 
powders, like that of zinc, into crystalline masses, is a sort of self- 
combination. Certain hard metals do not lose their pulverulent 
structure at any pressure. Binoxide of manganese and the 
sulphides of zinc and lead in powder weld when compressed, and 
exhibit the appearance, respectively, of natural crystallised 
pyrolusite, blende, and galena; while silica and the oxides and 
sulphides of arsenic undergo no agglomeration. A certain number 
of pulverised salts solidify through pressure and become transparent, 
thus proving the union of the molecules. At high pressures the 
hydrated salts, such as sulphate of soda, can be completely liquefied. 
Various organic substances, such as fatty acids, damp cotton, and 
starch change their appearance, lose their texture, and consequently 
undergo considerable molecular change. 


MISCELLANEA, 

THE Smoke Abatement Exhibition closes on the 14th inst. 

CONSIDERABLE discoveries of asbestos have been made in Canada. 

THE palace of the Maharajah of Mysore, in the City of Mysore, 
is to be lighted by the electric light. 

A prorir of £1120 was made for the Parkes Museum by the 
recent ‘‘ International Medical and Sanitary Exhibition.” 

THE first locomotive has arrived for the excavation works of the 
great Panama Canal. The city of Panama celebrated the event 
by a great féte. 

AT the instance of the Marquis of Lorne, the initiatory steps 
have been taken for the establishment of an academy of eminent 
literary and scientific men in Canada. 

A NEw work, by Mr. Richard Meade, Assistant Keeper of Mining 
Records, entitled ‘‘ The Coal and Iron Industries of the United 
Kingdom,” will shortly be issued by Messrs. Crosby Lockwood and 
Co. 

THE North Central Wagon Company, Rotherham, has declareda 
dividend of 8 per cent. The company has nearly 20,000 wagons, 
and therefore *‘ observes with pleasure the upward tendency in the 
coal and iron trades.” 

THE engagement with Mr. F. Thomson, F.G.S., who went out 
to Zanzibar at the invitation of the Sultan, to make a geological 
survey of his domains, has been abruptly broken off because in his 
excursion along the Rovuma he has not found coal. 

THE Daily News is informed that a Committee, on which the 

Board of Trade, the War Office, and the Admiralty are represented, 
is sitting at the Board of Trade to examine into the practicability 
and the expediency of the projected Channel Tunnel. 

It has been resolved to offer two first prizes of 15,000 marks— 
£750—each, three second prizes of 10,000 marks, three third prizes 
of 5000 marks, and ten others of 2000 marks each, for the best 
designs for the new German Imperial House of Parliament to be 
erected in Berlin. The jury is to consist of the building committee 
and eight other architects and artists, one of whom must be a 
German living abroad. 


THE local members and associates of the Institution of Civil 
Engineers dined together in the Queen’s Hotel, Manchester, on 
the evening of the 24th ult., with the object of acquaintance. The 
chair was occupied by Mr. Richard Peacock, Manchester. The 
health of the members and the continued prosperity of the Institu- 
tion was proposed, and responded to by Mr. I. G. Lynde, Man- 
chester, one of the oldest members on the roll. 


Messrs. NEwTon, CHAMPERS, AND Co. made an interesting ex- 
periment at Rockingham Colliery on the 27th inst., by way of testing 
the producing powers of the pit. The workmen descended about 
six o'clock in the morning, and at the close of the day’s work the 
weighman announced that 1052 tons of coal had been brought to 
bank during the day. This is the largest amount of coal ever 
diawn from the “‘ Silkstone” bed up one shaft in the same time. 


Amonc the private Bills which were declared on Friday last by 
the Examiners to have complied with the requisitions of the stand- 
ing orders was the East London Railway Bill. The following 
notice to Parliamentary agents has been issued from the Private 
Bill Office, House of Lords, Westminster :—‘“‘In order to expedite 
business, the agents having the conduct of private Hills are desired 
to give immediate notice in this office of any Bill in their charge 
which, for any reason, will not be proceeded with during the 
present session.” 

Str E. W. Watkin, M.P., chairman of the Manchester, Shef- 
field, and Lincolnshire Railway Company, at the _half-yearly 
meeting held at Manchester, stated, in reference to the legal dis- 
pute the company had with the Denaby Main Colliery, they had 
thought one merit of the Railway Commission would be its cheap- 
ness, but he was bound to say it was one of the dearest tribunals 
before which they had presented themselves. Sir Edward thinks 
the indications of industrial prosperity are very bright, and 
mentioned Sheffield as a cheerful instance, where the tonnage had 
risen from 33,000 in 1878 to 56,000 in 1881. 

ON the 25th ult. Mr. W. R. Browne read a paper before the 
Society of Arts, on the causes and remedies of bad trade. From 
his facts and arguments he drew the following deductions :—‘‘ That 
a country should always encourage, by all means in its power, the 
carrying out of new industrial enterprises, in all cases where these 
do not involve an actual waste of the capital invested in them.” 
That the time which should be chosen for encouraging new enter- 
prise should be when trade is bad, and not when it is good.” 
‘** That the kind of enterprise which it is desirable to foster is that 
which tends to cheapen production directly, and not indirectly.” 

WE are informed that Messrs. Barraud and Lunds, the patentees 
of the System of Time Signalling and Clock Synchronising, largely 
adopted in London, have applied to the Postal Telegraph Depart- 
ment for an extension of their time exchange to telephone pur- 
poses. For some time they have been experimenting with the 
object of utilising their existing system for telephoning, which has 
resulted in a perfect success, and they now propose to formally 
thus duplicate and extend their system, by which every telephone 
subscriber would be able to receive an hourly Greenwich time cur- 
rent by simply hanging his receiver on a hook in his telephone, 
marked ‘‘ Time Signal,” without any interference with the speaking 
power of the instruments. 


THIS week in Wolverhampton the two days’ examination of 
candidates for mine managers’ certificates granted annually under 
the Mines’ Kegulation Act was held in the Town Hall. Nine 
candidates appeared ; six belonging to South Staffordshire, one from 
Derbyshire, one from South Yorkshire, and one from Durham. 
The majority of these have been students articled to mining and 
mechanical engineers, while among the number was one who had 
earned his livelihood by working in mines. The examiners were: 
—For chemistry and applied mining, Mr. W. Fairley, of Beau- 
desert, near Rugeley ; mechanical engineering, Mr. Jonah Davies, 
of Wolverhampton; surveying and the laying out of collieries, 
and practical mining, Mr. John Williamson, of the Cannock and 
Rugeley Collieries. 

THE chief clauses in the new sliding scale, which has now been 
formally signed by representative masters and men, for regulating 
colliers’ wages in South Staffordshire and East Worcestershiré, are 
as here :—(1) When furnace coal is selling at 9s. per ton, wages of 
thick coal colliers’ shall be 3s. a day, and shall rise and fall 4d. per 
day for every 1s. in the price of furnace coal. When furnace coal 
is selling at less than 9s. per ton, wages of thick coal colliers shall 
rise 3d. per day only for every 1s. in the price of furnace coal. (2) 
The selling prices are those per statute ton, as quoted in the Earl 
of Dudley’s circular for furnace coal, east of Dudley. (3) Thin 
coai and ironstone miners’ wages in the Dudley district are to be 
2s. 6d. per day when thick coal wages are 3s. and to rise and fall 
2d. or tha. respectively for every 4d. or 3d. in thick coal wages. 
(6) This agreement to be binding for six months certain, and after- 
wards to be terminable by three months’ notice on either side. 


THE people of Burslem, North Staffordshire, are anxious that 
the tramway lines should be extended in their town with greater 
rapidity than at present. A public meeting called by the Mayor in 
response to a request of the ratepayers, was held on Monday, at 
which the Mayor said that some feeling of disappointment had been 
experienced at the company’s not carrying out their scheme for a 
line down Newcastle-street and on to Tunstall. The chairman of 
the company had, however, assured him that they were doing their 
best to get on to Tunstall, and the Town Council were very desirous 
that they should extend the line tothat town. It was resolved that 
the Town Council should be requested to signify to the Board of 
Trade and the Tramways Company the assent of the meeting to 
the proposed provisional order of the company for the use of steain 
on the ines, subject to the right being limited in the first instance 
to three years, 
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WE illustrate above a pair of pumping engines, one of a set of 
four which have been constructed by Messrs. W. H. Allen and 
Co., of York-street Works, Lambeth, for steamers now 
being constructed in the Clyde by Messrs. John Elder and Co. 
for the Java line of an Amsterdam firm. These ships are 
3000 tons, with 2500 indicated horse-power. As will be seen, the 
pump, whichis of the centrifugal type, is placed between two vertical 
engines, either of which can be put into gear by the coupling in 
afew moments. This coupling consists of a steel claw, sliding 
on two feathers on the shaft, being actuated by the small hand 
wheel ; the claw portion of the coupling is covered with a brass 
shield, This coupling, which occupies very little room, accomplishes 
its work, and is very neat in appearance. The engine is fitted 
with cylinders 9in. diameter, and the whole of the working parts, 
which are exceptionally strong, are made of selected steel. The 
bolts of the connecting rod and crosshead are turned down in 
the middle to the diameter of the bottom of the thread so as 
to give them more elasticity. The lubricators of these engines 
are of the most improved patterns, every joint and bearing being 
arranged so that it can be oiled when running at full speed. In 
the form of pump Messrs. Allen and Co. make, this arrangement 
is easily carried out, as it does not interfere. with the pump, 
which can be got at without disturbing any part of the 
machinery, which cannot be done with side opening pumps. The 
pipes of the pump are 15in. diameter, and this pump is capable 
of throwing into the condenser from 3500 to 4000 gallons per 
minute, or pumping from the bilge 1100 tons per hour. Messrs. 
W. H. Allen and Co. are making no less than twenty different 
sizes of these pumping engines, which show that this form of 

umping machinery is coming rapidly in favour with shipowners. 

e workmanship of these engines is exquisite, and the surfaces 
are so large and so well made that the chances of a failure are 
reduced to minimum. The cost of such a set of pumping 
machinery as that which we illustrate is very moderate—as 
nothing com to the value of a steamship. Let it be 
remembered that this pump will lift overboard with ease, as we 
have said, 1100 tons of water per hour, or if pressed, as much as 
1300 tons, and it will be seen how great a safeguard can be pro- 
vided at a small cost. A great many ships founder because of 
ym admit less than one- what these pumps could 


LETTERS TO THE EDITOR. 


[We do not hold ourselves responsible for the opinions of our 
correspondents. | 


SNOW-HILL STATION ROOF. 


Srr,—In your issue of the 13th inst. you publish a letter from 
Mr. T. Timmins on the subject of iron roofs, in which he refers to 
the roof erected by my late father over the Lime-street Station, 
at Liverpool, and states, when finding fault with the Snow-hill 
roof :—‘*I believe I am correct in stating it was copied from the 
old Lime-street Station roof, with metal altered in proportion to 
the span, disregarding the fact that it was made at a time when 
iron roofs were but little understood, and I believe it failed under 
the very ordinary tests applied.” 

Now, as Mr. Timmins cannot be aware of the real facts of the case, 
and has stated—I expect in ignorance of them—what is decidedly 
and completely wrong, I, as my father’s representative and suc- 
cesssor in business, beg to give you the true version of the matter. It 
is an undoubted fact that my father’s notion for covering the Lime- 
street Station in one span was perfectly novel; and of this I am 
not a little proud, as it ee that he was the originator of all the 
extensive and grand roofs since erected all over the kingdom. His 

roposition to carry out this work in one was looked upon at 

st as an — idea, which no one, it was said, but a mad 
Irishman would propose. And though it was acknowledged to be 
most desirable if it could be accomplished, the idea was only 
entertained by the directors when my father offered, at his own 
risk and cost, to erect a portion of the roof full size, and to sub- 
mit it to any test that might be considered right to prove its 
perfect safety and efficiency. The directors then said if he was 
willing to do this they would wait the result. 

He set to work, and two bays, consisting of three princi 
complete, were erected on our premises here, and notice was given 
that all was prepared and ready. The directors sent over 
their engineer, the late Mr. Joseph Locke, C.E., and the late 
Mr. Wm. Fairbairn, who were accompanied by the late Sir 
Chas. Fox—then Mr. Fox, and calculations having been made 
as to what one principal should bear, the two outside prin- 
cipals were Propped, and weights to the required quantity 
were put on, and suspended from the centre principal; these 
it bore without any perceptible effect. e engineers were 
astonished, and it was suggested that additional weights should 
then be put on to see what it really would bear. This was done, 
and it was only when 48 tons 8 owt, were put on, i.e, = 144 Ib, 
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per foot superficial, taking the surface acted upon by the wind— 
viz., the vertical height from the springing to the crown, or 35ft., 
by the width of one bay 21ft. Gin.; or = 66 1b. per foot super- 
ficial—taking the surface acted upon to be = half the span, viz., 
76ft. 6in. x width of bay 21ft. 6in.; or 33 Ib. per foot superficial, 
taking the surface affected to be equal to the whole span by 
21ft. 6in., that it yielded. 

The experiment was considered most satisfactory, and the work 
was ordered and executed to the perfect satisfaction of the direc- 
tors and their engineers, and my father was awarded the Telford 
medal by the Institution of Civil Engineers, of which he was made 
an Associate. 

The roof remained up from 1849 till it was lately taken down to 
be replaced by a larger one to suit the alterations and further 
enlargements required at the station, but it never failed in the 
slightest degree. f 

As Mr. Timmins’s letter is calculated to have a very damaging 
and injurious effect upon me, and to throw discredit on the design 
and construction of the roof in question, and those connected with 
it, I beg that you will be good enough to have the matter corrected 
by publishing this letter. : 

I should mention also, as a further proof that everythin 
possible was done to insure its perfect safety and stability, an 
that nothing was left undone, that the plans were, in the first 
instance, submitted to and approved by some of the most eminent 
engineers of the day, and that during the execution of the work 
every single tension bar was tested, stamped, and certified by the 
Liverpool Corporation. 

These facts will show how misinformed Mr. Timmins has been, 
and I feel bound, in my own interests, to correct him, and to state 
them as above. WILLIAM TURNER. 

Hammersmith and Oxmantown Ironworks, 

Dublin, January 25th. 


BOW-STRING GIRDERS. 


Sm,—The question raised by your correspondent, Mr. Pendred, 
in your last impression, is one of some little importance, and worth 
discussion ; but before it can be discussed with advantage it is well 
that all ies should clearly understand what they are talking 
about. Now some confusion exists as to what is and what is not 
a bow-string girder. Thus, for example, there are girders shaped 
like the bow-string type, but which are really lattice girders with 
curved tops. In them the uppet boom is comparatively light, 
much of the strength of the bridge being got out of the lattice bars 
in the usual way, Again, there is the eurved rib bridge, in which 
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the roadway is suspended from the ribs. In this case nearly the 
whole strength of the bridge lies in the ribs, and the tie-rods or 
stays are comparatively light. Between these two extreme cases 
we have a great variety of bridges, some approaching one type, 
some the other. 

The diagram given by your correspondent does not express 
which type he means. If he is referring to type No. 1, then he is 
undoubtedly wrong. In fact, the bridge would tumble down but 
for the diagonal stays. If he refers to type No. 2, then he is not 
only right, but so right that no one will discuss the point with 
him. The bent rib bridge is, in a sense, a suspension bridge, and 
diagonal ties would be out of place where your correspondent has 
sketched them, although they would be quite in place in the top 
boom of a large bridge. 

I take it for granted that he has in his mind one of the inter- 
mediate types. Now diagonal ties are introduced in such bridges 
presumably to deal with shearing strains; but there is a curious 
principle, not quite so generally known as it ought to be, operating 
in structures of the kind. It is this: The curving of the top boom 
relieves it of some of the shearing strain, and if the boom formed a 
true parabolic arc, then there would be no shearing strain, or 
rather the whole shearing strain would be neutralised, and 
diagonal ties would not be wanted. This will, I hope, throw some 
light on the question. 

Iam disposed to agree with Mr. Pendred that the ties may be 
dispensed with ; but whether they can or not depends on the 
strength of the top boom. No general answer can be given to the 
question, H. Warp. 

Birkenhead, January 30th. 

Sin,—Mr. Pendred, in his letter to you of the 24th inst., opens 
a question about which, I believe, a considerable amount of error 
still exists. He is no doubt correct in supposing that it is generally 
understood that the diagonals act as ties, but his idea of the 
**theory ” does not want a word to anybody accustomed to investi- 

te the stresses in girders to show how erroneous it is. He evi- 

ently thinks that the top flange of the bowstring girder acts as an 
arched rib, and that it is strong enough to resist the inequalities of 
the stresses caused by a moving load. He does not realise the fact 
that cach bay of the top flange acts in compression in a similar 
manner to any bay in the top flange of an ordinary lattice girder 
with parallel tlanges. The exact amount of the stress in all the 
members of a bowstring girder can be easily ascertained for any 
given — of the moving load. If this is done for every posi- 
tion of the moving load on a given girder, the greatest possible 
stresses in all the members will be found. 

Your correspondent will find, when he has done this, that the 
diagonals are not “* excrescences,” but that they have as important 
duties to perform as any other part of the structure. It is with 
regard to these duties of the diagonals that I am disposed to think 
a considerable amount of error or uncertainty exists ; for I find that 
the formulz given, even by such an authority as Professor Rankine, 
do not give results which agree with those found by a proper 
investigation of the case. 

If the stresses are worked out for every position of the moving 
load, so that in each case all the forces acting on each point of 
junction of the various members keep themselves in equilibrium, 
it will be found that the diagonals have to bear both tension and 
compression, according to the position of this load; and further, 
that the horizontal component of the greatest stress is a constant 
quantity for all the diagonals throughout the girder. It will also 
be found that the verticals are never in compression. 

From these results the following rules and formule may be 
deduced—they will apply to all bowstring girders which have an 
even number of bays and a parabolic top flange ; that is, that the 
points of intersection of the members with the top flange are 
in a parabolic curve :— 

Let W = total load per bay of girder = w + w', 
w = dead load per bay of girder. 
w! = moving load per bay of girder. 


$ = span of girder = N x B. 
B = length of one bay. 
N = number of bays. 


D = depth of girder at centre, or distance apart of the 
neutral axes of the top and bottom flanges there. 
d =depth of girder at end of first bay from the abut- 


ment = 4D x N we 1 by the nature of the curve. 
Bottom Flange. —The greatest stress, which is constant 


~ 

or by inserting the value of ditis = NxWxs --« &@ 
Top Flange.—The horizontal component of the greatest stress 

is constant for all the bays, and is equal to the stress in 

the bottom flange found as above. The exact amount of 

the compression must be found for each bay by multiply- 

ing this horizontal force by the length of the bay of the 

top flange and dividingbyB. . . . . + 
Verticals.—These are always in tension, and the greatest stress, 

which is the same for all is equal to W. 
Diagonals.—These are in tension or compression, according to 

the position of the moving load. The exact amount of 

the stress is the same in either case, and the horizontal 

component of it is constant for all the diagonals, being 


From this quantity the exact stress in each diagonal may 
be found by multiplying by the length of the diagonal 
and dividing byB. . .. 

For bowstring girders with an odd number of bays, these rules 
will require a slight modification from the fact that, if the middle 
bay of the top flange has its centre in the bolic curve, the 
eng of intersection of the diagonals with the top flange cannot 

in that curve. 

It is no doubt possible in many cases, by bracing ties and leaving 
struts unbraced, to make the several members take stresses which 
are opposite in their nature to what they theoretically ought to 
bear. This cannot be done without serious injury to the girder, as 
a member, which should be a strut, must buckle and get out of the 
way before the stress will pass through another member. This 
plan is, however, sometimes adopted in bowstring girders ; and the 
practice, no doubt, has arisen from the habit, referred to by your 
correspondent, of considering the diagonals as ties only. The 
investigations to which I have referred will show how incorrect 
this habit is. A properly constructed bowstring girder will have 
all the diagonals braced, while the verticals may be left unbraced. 

Palace-chambers, Westminster, CHARLES LEAN. 

January 31st. 


Srk,—As on reading over my last letter I perceive it is possible 
for your readers to misunderstand my meaning, will you kindly 
allow me to explain that the kind of girder I have comd to is 
that which is best known as an arched rib girder? 

Kingstown, Jan. 31st. H. W. PENDRED. 


RAILWAY SIGNALS AND ELECTRIC LIGHTING. 
_ Srr,—I notice Patent 2711—Putnam, New York—a short descrip- 
tion being contained in your journal of January 27th, 1882, is 
ractically identical with the invention for electric railway signal- 
ing I brought forward in 1875, and which I so carefully considered, 
that probably no possible care has been omitted. I enclose you a 
~ od of my pamphlet that you may assure yourself on the point. 
Of one thing I am convinced, that until my system, or one almost 
identical with it, is adopted by railways in England, accidents must 
occur during fogs, to say nothing of delays. Eventually this 
system of signalling will undoubtedly become general so soon as 


the public push vested interests aside in favour of the safest 
methods of signalling for the prevention of accidents. 

Turning to quite another subject, I read your account of electric 
lighting comparisons, using steam or gas engines, with much interest. 
hats gone into this matter with great care, as I propose later to 
adopt that method of lighting here. 

You make one oversight in respect to the Clerk engine, which is 
the gas engine par excellence for generating, the current being very 
steady. These engines are made (i-H.P. instead of 3-H.P., and a 
smaller size about 2-H.P. It is the larger one I am putting up 
here for my workshops and to experiment with the electric light ; 
and as these engines give an explosion for every revolution of the 
fly-wheel, apart from regularity, an engine of any power is no 
larger than one of half the power giving one explosion for every 
two revolutions of the fly-wheel, often this compactness is a great 
advantage. 

Now one-horse power gives ten Edison incandescent lights, 
and therefore a 25-H.P. engine — burning at the rate of 
25ft. of gas per brake horse-power—would give 250 such lights 
of 16 to 20 candle power each. This number of lights would 
illuminate a large house. Suppose these lights going five hours 
average for 200 days in the year, I find this to be a fair estimate, 
since part of the year most people are away from home, and it is 
longer dark in winter than in summer. Now, the 25-horse power 
engine consumes 625ft. of gasan hour, and for five hours 3125 cubic 
feet, and for 200 days 625,000 cubic feet, and gas at 4s. per 1000ft. 
makes £125. Then take the cost of engine, house, machines, 
lamps, wires, &c., at £1400—a reasonable sum, as may be seen on 
working out the cost of all items ; 10 per cent. on this for depre- 
ciation and repairs equals £140 per annum. Thus, so far, the cost 
for 250 lamps would be £265 a year. 

An intelligent lad can attend a gas engine as well as a highly- 
paid engineer, and say he gets 18s. a week, or £36 16s. a year. 
Allow 6d. a day for oil, and assuming each lamp requires renewing 
after burning 500 hours at 5s. each, the total expenditure a year 
comes to £431 16s., say £430, or about £1 15s. per lamp. 

Now, had gas been burnt in the ordinary way, in burners 
instead of in the engine, giving 16 to 20-candle power each—the 
rate of consumption being 6ft. to 7ft. per hour—the cost per burner 
would have come to about £1 8s. a year. 

In making the electric lighting calculation, I have taken every- 
thing against it. For instance, the lad is supposed to be kept on 
all the year, and to have no other work beyond looking after the 
gas engine, which would only keep him employed but a very short 
time in the day. Further, every lamp is supposed to be renewed 
twice a year. It would not be an unfair comparison to say that 
every electric lamp costs 3s. more than every gas-burner, and for 
250 lights an extra expense of £37 10s., or even suppose £40 a year. 
For this extra expense the following are more than equivalent set- 
offs :—Purer air, less heat, house decorations preserved—this 1s a 
most important item—works of art preserved, no gas leakage or 
explosions, a more agreeable light, and more easily lit than gas, no 
matches required, &c. 

I must beg your forgiveness for writing so much, but this subject 
may interest some of your readers who are thinking of employing 
the electric light. Davip SALOMONS. 

Broomhill, Tunbridge Wells, January 28th. 


NEW SECONDARY BATTERY. 


Srr,—I have invented a new secondary battery; it is an improve- 
ment on that invented by Mr. Sutton. In my battery I use zinc 
for the positive element, and the usual lead plate, with its coating 
of peroxide, for the negative element. The solution used is sul- 
phate of zinc, and the action precisely analogous with Sutton’s, 
the copper plate and sulphate of copper solution being simply 
replaced by a zinc plate and sulphate of zinc solution. The E.M.F. 
of this cell is very high, a single cell giving a difference of poten- 
tials of 2°4 volts. Its resistance can, of course, be made as low as 
desired. 

As Mr. Sutton did not protect his inventidn, I have determined 
to make this public property also. WILLIAM B, SAYERS. 

1, Dyke Parade, Cork, January 28th. 


{Our correspondent is mistaken in thinking his battery different 
from that described by Mr. Sutton. In his paper read before the 
Royal Society, Mr. Sutton distinctly states that he experimented 
with zinc in a solution of zinc, iron in a similar solution of iron, as 
well as with copper. Mr. Sutton rejected zinc and iron, for 
obvious electrical reasons, and put forward the copper electrode as 
the most satisfactory.—Ep. E.] 


THE “WONDERFUL” GRATE. 


Sir,—A few days since I had an opportunity of seeing the above 
in action, and my attention was drawn especially to it by the enco- 
mium you passed upon it in your issue April 8th, 1881, an extract 
from which appeared in a pamphlet handed to me. Having 
examined the grate carefully, it struck me that its adoption in the 
waiting rooms of railway stations would affor? more comfort to 
those who, unfortunately, have to ‘‘ wait” than is usual, on 
account of its burning twenty-four hours without attention, and I 
think most railway travellers will agree that fires in waiting rooms 
are ill-tended. The advantage of requiring no fire-irons in such a case 
is considerable, as the railway servants have little time to clean 
them, and waiting passengers I have myself observed prefer break- 
ing down a hollow fire with their boots to touching a rusty peker. 

Leeds; January 31st. FRANCIS CAMPIN. 


STRAINS ON CRANE POSTS, 


Srr,—I have neither the time nor the inclination to enter into a 
controversy on the above subject, as some of your correspondents 
have done; but with respect to Mr. Coventry’s criticisms in his 
letter to you of January 20th, in which he says that he does not 
see where his diagram Fig. 3 differs from mine, I may remark 
that his diagram shows a cantilever with a weight hanging at the 
end and a uniform end-on pressure, while in my case the end-on 
pressure is diminishing from the foot upwards. 

I admit that there is very little difference between the strains in 
his cantilever and those in the foot of my crane, but our diagrams 
are obviously unlike. I simplify matters by taking the weight of 
the crane post itself into account which was already at hand, 
whereas he has had to find an imaginary weight for the pressure 
at the end of his cantilever ; and I have dealt with the crane asa 
whole, while Mr. Coventry seems to have, or thinks he has, dealt 
with only a part of it, and Iam ata loss to tell what part. His 
diagram does not represent the horizontal portion of the crane 

t, since in that part there is no end pressure, nor can it repre- 
sent the vertical portion, as the weight producing the bending 
moment there does not act perpendicular to the crane post, but 
parallel to it and at a distance from its centre of gravity. I have 
taken an actual case to simplify matters, and not an imaginary 
one, as Mr. Coventry has nd to complicate them. If Mr. 
Coventry had taken a little trouble, I think he could not have 
failed to have discovered this. I presume he means the end-on 
pressure to be uniformly applied at the end of the beam, and not 
concentrated at the point B. I also presume he has neglected the 
weight of the cantilever itself, though he does not say so. 

I have really no time to criticise all the curious diagrams and 
calculations which have appeared on the subject, and therefore I 
have no remarks to make on them, but in the case of Mr. 
Coventry’s diagram under discussion, I might say a few words. 
He does not say what becomes of his first neutral axis; yet the 
line remains, and should have a name; nor does he say why he 
calls the second or calculated line a neutral axis, which in this 
case is certainly not one ; and I would point out to him that the 
inclined line which rotated on the neutral axis at n, caused by the 
application of the weight ryan at the end of the cantilever 
does not rotate again when the end pressure is applied at B, but is 
simply moved forward in parallel lines from b, to b, ; this decides 
the locus of the neutral point 3n, and of course any number of 


pts may be so calculated, and a line drawn through them will 
the line of demarcation between the part in tension and the 
part in compression. 

Mr. Coventry remarks that he holds the views of an eminent 
European engineer; perhaps this eminent engineer will furnish Mr. 
Coventry with a name for his first neutral axis, which he acknow- 
ledges is destroyed as such. Now, if he will refer to the work 
alluded to in my first letter, on page 153, at the bottom, he will 
find there that an authority remarks that, with regard to my 
formidable indictment against some eminent authorities for using 
the term ‘‘neutral axis” in place of ‘axis of rotation,” it is quite rea- 
sonable that any writer should assign a meaning to the terms he 
used, though perhaps a better term might be used for it. He also 
remarks that the term neutral axis is used by English writers in 
two entirely different senses—which of course is absurd. There- 
fore it is open for Mr. Coventry to call his first neutral axis, when 
destroyed as such, what he likes. 

As far as I can see, Mr. Coventry insinuates that my diagram 
was made by calculations from certain formule given by him in his 
letter to you. If Mr. Coventry will take the trouble to look at 
page 148 of the work above quoted, he will find a similar diagram, 
which was prepared by me some ten years before his letter appeared 
in your paper. Of course this s s for itself. 

As for the “‘ Puzzled Student ” writing in your last week’s issue, 
as he is a student, has he not a master who has undertaken to give 
him instruction» and if so, why does he not avail himself of the 
opportunity ? 

I should recommend Mr. Coventry not to rely too much upon 
the views of what he calls eminent mathematicians—who frequently 
oe against all reason—but to take a common sense view of his 
subject. W. H. Bipper. 

15, Great George-street, Westminster, 8. W. 


Str,—I have derived much pleasure and some little profit out of 
the study of the answers to Mr. Pendred’s question, and I trust 
you will allow me to add what I hope may be the last straw that 
will break the crane’s back or breast, as the case may be. I have 
been pleased to see so many in favour of the “ safety valve theory,” 
and of the opponents of the theory several seem to think it would 
apply but for the sides of the crane, and several others seem to be 
greatly exercised about the neutral axis. Now, I wish to show 
first that the sides have nothing to do with the amount of the main 
strains on the back and breast, they have only to convey the 
strains from the one to the other; and secondly, that the back and 
breast strains can be accurately obtained without troubling about 
the neutral axis. I have designed several jibs of this kind, but, as 
a rule, have preferred to make the sides of lattice work, as offering 
less surface to the wind—a matter of some importance in jibs of 
long radius, which we do not want to act as a weather-cock as well 
asacrane. In such a lattice structure, although as stiff and rigid 
as one with plate sides, there is no neutral axis, the strain on each 
diagonal tie or strut being the same thoughout its length, and the 
strains on back and breast are obtained accurately by the lever 
principle of the safety valve; the ties and struts simply convey 
the tension and compression from one Hange to the other, just as 
a would in an ordinary lattice girder. 

ow, if we were to remove the ties and struts and replace them 
by a plate, the strains back and breast would not altered, 
because the side plates having the same work to do as the ties and 
struts had, their strength would be used in doing it, and if 
properly proportioned, they would have no spare strength to assist 
the back and breast in doing their part of the work. 

Again, as a matter of fact, a girder thust have the same amount of 
metal in its flanges—except in in so far as the difference in weight 
of the structure itself may tell—whether the diagonal stiffness, if 
I may so call it, be given by diagonal ties and struts, or bya plate 
or pee] and our crane is simply a girder, and the strains back 
and front are equally independent of the construction of the sides. 
This being so, the back-plate and angle irons must take all the 
tension, and the front plate and angle irons all the compression 
due to the load. 4 

The method I make use of to obtain the strains is illustrated b 
the accompanying diagram. First drawa line Aw Ax through 
the centre of gravity of the plate and angle irons both back and 
front, then from any point A on either of these lines draw a 
horizontal line to meet the vertical through the centre of gravity 
of the load in O, and another line at right angles to the opposite 
member, meeting it in x, then the strain at ¢ = L x Ao > and 
this is true for every point in the whole length of the jib above the 
roller path. By this it will be seen that the tension and compres- 
sion are about equal in the horizontal portion or cantilever, the 
compression increasing over the tension in the curved portion, 
reaching a maximum difference of once the load at the commence- 
ment of the vertical portion, all down which this same maximum 
difference is maintained. If Mr. Pendred will adopt this simple, 
practical, and rapid construction, and will properly proportion his 
metal to the strains found, he will have a perfectly safe structure, 
and the neutral axis can amuse itself by shifting its position in the 
side plates, as it undoubtedly does, for every strain and load that 
comes on the crane. 

With regard to Mr. Major’s first letter, although the turning 
moment about the axis is the same in all three cases, the strains 
s the lever differ very much, as the accompanying sketch will 
show. 


Strain on A = 4 x4 
Strain on B = 4 = 16 


Turning moment 32 
Strain on C = 4 a 18 


Strain on D = ix = 14 


Turning moment 32 


And if Mr. Pendred designs his crane properly, “ the 

strain” will never “‘ be approached,” so that the front need not 
‘be so strong that it will resist strain beyond the limit at which 
the back fails,” any more than the safety valve and fulcrum pin 
must each be stronger than each other. Mr. Major says, page 348, 
‘‘the vertical strain due to the load and parallel to the post may 
readily be resolved into an equivalent strain at right angles to it.” 
Now, if Mr. Major thinks a little more about this, he will find that 
it is utterly impossible to resolve one force into one other at all, 
or even into two, at right angles to itself; and with regard to 
Fig. 2, same page, the cantilever will fall down, as shown, for there 
is nothing but the thin tie plate at the top, and the friction of the 
hard liner at the bottom corner, to held beth itself and the load up, 
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DESIGN FOR A NEW LANCASHIRE AND YORKSHIRE RAILWAY STATION IN LIVERPOOL. 
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It wants an angle iron under the bottom corner to put on to the breast | 
the extra strain that it has over the back; Mr. Fyson makes a 
mistake in distributing this load over the whole section, it really 
all comes on the breast, and his method reminds me of the 
absurdity of the crane proposed by Mr. Major, though I should be 
pleased to see Mr. Major work out his own suggestion of a crane 2ft. | 
across, with the load Ift. in front of it, and if he makes the strain | 
back and front the same, I should like to see how he does it; | 
and ii they are different, then the principle of the safety valve | 
lever is at work, and the only question is, how is it applied. Mr. | 
Hoy is in error in taking the height of his crane into considera- | 
tion, the strain on a crane is due to the load z, the radius and the | 
height has nothing to do with it, provided the load hangs vertical. | 


| 
| 


| 
| 
| 
| 
| 


| 
Strain at c= Lx AO 
Agr | 


Derby. OLIver J, ELLIs. | 


Str,—With reference to the last paragrapn of Mr. Stokes’s letter | 
in THE ENGINEER of January 20th, will you kindly allow me to 
draw the attention of your readers to the result of Mr. Stokes’s | 
experiment on the position of the neutral axis, compared with 
equation () in my letter which you published December 30th. 
That equation makes the distance of the neutral axis 1°108in. from | 
the centre of the breast flange, while Mr. Stokes finds that distance | 
to be nearly as possible” lyin. = 1'063in., the difference | 
being ‘045in. I have little doubt that with a shorter length of jib | 
the results would be practically equal, as an error in measurement 
would not be lative so important. | 

This may appear a trivial matter, but it is nevertheless, to some 
extent, an answer to those of your correspondents who, having 
failed (why I cannot say) to comprehend my reasoning, have | 
directly and indirectly accused me of giving calculations which 
mean nothing as to the point under discussion. 

Fordingbridge, 28th January. W. B. Coventry. | 

Sir,—I am not surprised that “A Puzzled Student” has failed | 
to get much information out of the letters which have appeared in | 
your columns on this subject, and as it is possible that neither Mr. 
Coventry nor Mr, Major will be more willing to answer his question | 
than they are to take my suggestion—although it was backed up 
by ? approval, Sir—I will try to relieve ‘‘ A Puzzled Student's” 
mind. 

No answer universally applicable can be given to his question. 
In small cranes the back and breast are of the same thickness, 
because the thinnest plates which can be properly handled are 
thick enough In large cranes, the breast must be thicker than 
the back, because wrought iron is not so strong in compression as 
in extension, but the additional load due to what has been called 
the safety valve lever theory has nothing to do with this. Its 
influence is swallowed up in the difference between the tensile and 
strengths of wrought iron. 

The best way to do is to treat bent cranes as bent box-girders. 
Fairbairn was the first to make a bent crane in this way. The 

reat point to be attended to is one which has been wholly over- 
ooked by many of your correspondents, viz., the means of prevent- 
ing the crane from doubling up, or ‘‘ crippling,” which can only be 
done by making the sides of the box-girder stiff. If ‘A Puzzled 
Student” will get a bit of composition gas piping 2ft. long and lin. 
in diameter, and will fill it with dry sand, and cork up both ends, 
he can easily bend it into the semblance of a bent box girder 
crane, only round instead of rectangular in cross section. If now 
he takes out the sand and applies a further bending strain, he will 
soon see what I mean by ‘‘crippling.” The back and the breast 
will tend to approach each other, and must be forcibly kept apart. 
No such tendéncy exists in a horizontal girder, but this Mr. 
Coventry and Mr. Major have apparently forgotten. This ten- 
dency to approach each other must not be confounded with the 
shearing strains due to the load, which are quite independent of 
what, for want of a better name, I call crippling strains. When a 
box girder has been bent out of a straight lire, then similar crippling 
strains are set up init, but not before; and, as most girders are 
made with a small camber, they are practically straight under 
their loads, and we have only tensile strains in the bottom 
. flange, compression strains in the to 


. flange, and shearing strains in the we 
&,~ ———, to deal with. But in the bent crane the 
Ale{* case is different, and the breast and back 


must at the bend be well stayed apart, or 
deformation will take place, and the crane 
will drop at the front, although no fracture 
takes place. The reason is obvious. The 
back of the crane tends to take the shortest 
possible direction, and follows the dotted 
line in the sketch. If it can do this, the outer end of the jib 
must drop. It will be found a good plan to put some radial angle 
irons at A B C D, which is the weakest place in the crane. 

It must not be forgotten that while increasing the depth or 
distance from B to X augments the strength of a crane of this kind 
in one sense, in another it makes it weaker, because the web is more 
easily bent. Whenever the distance B X exceeds 2ft, and 
the web is not more than xin, thick, angle iron stiffeners should 


be put in asshown. The next place that requires strengthening 
is the place W J. Here the thickness of the breast may be 
advantageously augmented up and down for a few feet. If care 
be taken that the curve is stiff enough not to cripple up, then the 
jib may be calculated as a cantilever,and the _ may be dealt with 


in the same way with quite satisfactory results, H. WarpD. 
Birkenhead, January 31st. 
THE EDISON LIGHT. 

S1r,—In your description of the large Edison machine, page 42, 
you speak of the ‘*Commutator.” ‘‘ Collector” is evidently 
understood, as Gramme machines, of which this is a class, have no 
commutators. The armatures running in one direction the currents 
keep one sign; should the machine be reversed, the current takes 
the reverse sign. Brush collectors are used to collect from the 
armature rods 8, as shown in your engraving, page 46. W.S. 

Liverpool, Jan. 27th. 


PROPOSED TERMINAL STATION AT 
LIVERPOOL. 

WE have already described and illustrated one of the proposed 
designs for this station. Mr. Charles Lean, M.1.C.E., submitted 
a design, and of part of this we now give illustrations. Upon 
carefully considering the land to be laid out and the levels of the 
adjoining streets, it appeared that there were serious objections to 
any design having its main or chief entrance in Tithebarn-street. 
Any person acquainted with the locality knows the objection- 
able nature of the present entrance, and would expect in a new 
station to see the existing evil removed if possible. No entrance 


would, Mr. Lean thinks, probably represent a saving of £100,000, 
Another advantage is the saving in the cost of roofing. The 
area occupied by the cab-stand, as suggested, is 2500 square 
yards. At £36 per square of 100ft., this represents a direct 
saving of £8100; but by doing away with the cab-road, the 
weight of iron in the main ribs of the roof, which vary in weight 
as the square of the span, is saved. The entire cost of one 
platform is saved also; and the shops and offices facing Pall 
Mall can be put up for less money than it would take to cover 
the space with arches to carry the siding, &c., shown on the 
block plan, and the roofing over same. 

The suggested alteration and arrangement of the station has 
also the following advantages : The station offices, waiting-rooms, 
&c., are much more accessible from any platform than if they 
were all placed at one end of the site, as by means of a covered 
way leading from the booking offices and running parallel to the 
| cab-stand, easy access can be given to each platform at about 
| the middle of its length. The platforms, as suggested on the 
| block plan furnished to competitors, are very long—long enough 
| to take two trains each, each train consisting of an engine and 
| ten other vehicles. By means of the access to the platforms 
| provided, and the “ scissors crossings” on the railway lines, one 
| end of each platform could be occupied with an arriving and one 
| with a departing train. The cab-stand is close to each platform. 
| If the cab-stand was carried up to the platforms, it would be 


| reached only from two platforms, and passengers arriving at any 
| other platform would have on an average to walk about 750ft. 
| before they could get a cab. An amount of accommodation in 


from Tithebarn-street could be designed without perpetuating | the shape of waiting-rooms, refreshment-rooms, booking offices, 
the existing steep ascent for carriages and the painful climb for | &e., 1s obtained, which it would be impossible to have without 
foot passengers. his design is therefore arranged so as to have | putting them on several floors, if the chief entrance was in 


| the chief entrance in the street called Pall Mall. The proposed | Tithebarn-street. 


; entrance is at a point 12ft. higher than the present entrance, 


and is much more accessible from all parts of Liverpool. Not 
only is the heavy gradient up to the station avoided, but also 
the length of that incline, or the amount by which the distance 


| from any of the other railway stations, or from the landing stage, 


is increased, 
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SECTION THROUGH OFFICES § 
AND SHOPS 

From the plan of the site furnished to competitors, it was 
evident that it has been decided to increase the width of Ray- 
street and Pall Mall to 60ft. This would make it a far better 
side from which to enter the station than Tithebarn-street, 
which is only about 45ft. wide, and very irregular. An entrance 
in Pall Mall has therefore not only the advantage of better levels 
and gradients, but also that of being far more free and commo- 
dious for the passage of vehicles. In addition to these points, 
the extra width given to Ray-street anc Pall Mall appears to be 
a waste of very valuable land if the entrance is not to be in 
these streets ; and it would be most unwise to take up the good 
frontage to a fine, new, and wide street with a dead wall, or 
even the shops under archways, which would necessarily be 
small and inconvenient. Advantage has therefore been taken in 
the design of .the permission given in the circular, and the 
sidings shown on the block plan have been slightly varied, and 
have been brought away from the Pall Mall side so as to allow 
the chief station frontage to be there. 

The cab-stand is also removed from the position shown, and 
is placed on a level with the streets and underneath the plat- 
forms, &c. This may be looked upon as such a radical alteration 
that it will be necessary to say a few words in its justification, 
and some of the advantages which will be gained by it should be 
pointed out. One great advantage consists in the amount of 
land which can be saved. The whole area which would be 
occupied by the cab-stand shown on the block plan, and by an 
inclined carriage road to and from the station entrance, is saved. 
This amounts to a saving of at least 6400 square yards of land, 
which, considering the value of land in the neighbourhood, 


It has already been mentioned that these offices would be erected 

, for the money which would otherwise be spent in arching and 
| roofing over the frontage to Pall Mal! and Ray-street, and there- 
| fore by this arrangement practically the whole cost of the station 
| offices, in addition to the various items already described, is 
saved. As much platform and siding accommodation, as is 
shown on the block plan supplied, has been retained by this 
arrangement, and in addition the curves of the lines entering 
the station are improved, and the horse and carriage landings are 
so placed that they would not interfere with the traffic to and from 
the passenger platform ; and as there is a separate entrance for 
horses, &c., they never cross even the route of the empty cabs. 
After complying with the requirements mentioned in the 
circulars and block plan, and having provided an amount of 
station accommodation and offices equal to any possible require- 
ments of the terminus, and a row of nineteen very large shops 
fronting Ray-street and Pall Mall, there is by this arrangement a 
surplus of 7700 square yards of land with the following frontages : 
—To Pall Mall, 66ft.; to Tithebarn-street, 420ft.; to Bixteth- 
street, 280ft.; to Ormond-street, 100ft.; or a total of about 866ft. 
It is not proposed to remove the present arches unless any 
parts of them are found defective, but it is intended to remove 
the present girders and covering of the streets passing under the 
station and replace them, as regards Prussia-street, by the girders, 
&c., shown on the drawings. The other streets—which are to be 
stopped up—would be covered with brick arches. In order to 
obtain a good light for the cab-stand and covered way to the 


platforms, it is proposed to carry the platform over these places 
on lattice girders, and to use where necessary for portions of the 
platforms themselves Haywood’s pavement and floor lights. 
Another advantage to be gained by this arrangement is that 
the whole of the new offices, with platform space sufficient to 
carry on the ordinary traffic of the station, could be thoroughly 
completed before any part of the present station was interfered 
with. If at any future time it was considered desirable to con- 
nect the Tithebarn-street and Lime-street stations, this arrange- 
ment of the station would allow of the line being carried over 


Notes of Estimate for Design Submitted by Mr. im, 


New Arches.—Excavation 1s, 6d.. and brickwork 30s. per 

New Platforms.—Brickwork, 30s. per cubic yard ; timber, 
4s. per cubic foot ; ironwork, £16 per ton ; asphal 
platforms, 10s, per square yard.. .. .. .. 18,498 


39,142 


Cab-stands, &c.—(Rates as above) .. .. .. 2,000 
New Shops and Offices.—Back walls included in roofing 

Main Roofing.—Brickwork in piers and walls, 

2808 cubic yards at 25s, .. .. .. .. «- £3,510 
Cast ironwork, 782 tons at #10... .. .. £7,820 
Wrought iron, 1810 tons at £16... .. .. .. £28,960 
Lead flashings, 280 tons at £30.. .. .. .. £8,400 
Woodwork, 16,575 cubic feet at 4s... .. .. £38,315 
Ridging, &c., 900 cubic feet at 2s. .. .. .. £90 
Glazing, &c. &., 235,200 square feet at 18d... £12,740 

64,885 

132,970 

Contingencies, removing old buildings, &., .. .. 5,030 

| 138,000 


The area of the land saved, according to Mr. Lean’s estimate, 
is 7700 square yards, which at £20 per square yard gives a sum 
of £154,000, which is more than the total cost of the station, even 
if an extra 10 per cent, is added to it, to cover fluctuations in the 
iron market and eontingensies, 


Tithebarn-street, without interfering in any way with the new’ 
| station building. 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—Madame Boyveau, Rue de la Banque. 
BERLIN.—Asuer and Co., 5, Unter den Linden, 
VIENNA.—Messrs. GeROLD and Co., Booksellers, 
LEIPSIC.—A. Twiermeyer, Bookseller. 
NEW YORK.—Tue Wittmer and Rocers News Company, 
$1, Beekman-street. 


PUBLISHER’S NOTIOE. 


*,* Acceding to a reasonable request made by several of our friends, 
we have commenced the publication of an Index to the 
Advertisements which appear weekly in THE ENGINEER. The 
Index will always be found upon the last but one of our advertise- 
ment pages. 


TO OORRESPONDENTS. 


*,* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 1d. postage stamp, in order that 
answers received by us may be forwarded to their destination. 
No notice will be taken of communications which do not comply 
with these instructions. 


*,* We cannot undertake to return drawings or manuscripts; we 
must therefore request correspondents to keep copies. 


*,* All letters intended for insertion in THE ENGINEER, or 
containing questions, must be accompanied by the name and 
address of the writer, not necessarily for publication, but asa 
proof of good faith. No notice whatever will be taken of 
anonymous communications. 

A. 8.— We know nothing of the jirm you name. 

A Dravontsman.—(1) Du Moneel’s book ‘On the Telephone, Microphone, 
and Phonograph.” (2) Fleeming Jenkin’s “ Treatise on Electricity and 
Magnetism.” (3) @reenwood's ‘‘ Iron and Steel""—Collins’ Science Series. 

Srrains ON CRANE Posts.— We have received a letter from Mr. Stokes which 
is devoted to contradicting the statements made by Mr. Major concerning 
his “change of ground.” We cannot se that it is of the slightest interest 
to any one, save Mr. Major and Mr. Stokes, whether the former has changed 
his ground or not, and for this reason we do not publish Mr. Stokes’ letter. 
We have seen, with great regret, that both Mr. Major and Mr. Coventry 
have yet much to learn concerning the courteous discussion of a technical 
subject. We have received from the latter gentleman a note on bowstriny 
girders which is couched in terms which render its publication in our pages 
impossibl These correspondents have yet to learn, it would seem, that there 
are two sides to every question, and that arrogant assumption of superior 
knowledge carries no weight with it, The correspondence columns of Tue 
ENGINEER have always afforded a clear arena for scientific discussion. We 
give our correspondents the widest latitude, but we must draw the line some- 
awhere, and we insist that discussions shall be carried on in it with good feel- 
ing, and without manifestations of petulance, arrogance, and ill-temper. 


A PROBLEM IN ROPE TRACTION, 
(To the Editor of The Engineer.) 

Srr,—Will any of your kind readers help me in the following? I have 
an endless rope working 400 yards, and it is driven by being lapped three 
times round a 6ft. wheel, and at far end I have a weight weighing 12 cwt. 
to keep the rope tight. I purpose taking one lap off ; what extra weight 


shall I require to — it same tension? Rope jin, diameter. I would 
prefer it being shown in figures. Bit. 
Mansfield, January 30th. 
WROUGHT IRON PULLEYS 
(To the Britor of The Engineer.) 
Srr,—In your issue of 27th we notice a correspondent signing himself 


“G. J.C." asks for informatfon respecting wrought iron pulleys. We 
trust we are in order in replying that we are the only makers of wrought 
iren pulleys of Rodgers’s patent. These are made entirely of wrought 
iron—rim, arms, and boss—while all other wrought iron pulleys in the 
market have cast iron bosses. We havo made them for a great many 
years, and have already supplied over 29,000. This fact alone shows the 
superiority of wrought iron pulleys. We have made pulleys light enough 
to drive a sewing machine, and others strong enough to transmit the 
whole of the power in a large factory. HUDSWELL, CLARKE, AND Co, 
Railway Foundry, Leeds, January 30th. 


GUN-METAL CASTINGS. 
(To the Editor of The Engineer.) 

S1r,—I am obliged by the replies of your correspondents, and 
that the fault is with the gas generated in the loam by the heat of the 
metal, and that if it cannot penetrate and escape into the interior of the 
core in attempting to pass towards the metal which is still fluid, it bursts 
off the surface of the core in {flakes as described, so that if this is the 
reason, the remedy is, as suggested by more than one of your corre- 
spondents, in so constructing the core that the gas may into its 
interior, but not the metal. ‘‘ Foundry Manager” says, ‘If the loam be 
se but does not give any information about the nature of good loam. 

ould not interesting and useful information be forthcoming if your 
readers who are up in the subject were to give their practical experience 
of different loams, such as the analysis, proportion of silica, alumina, 
&c., size of granulation, such as that in dry powder it should 
through a sieve so many meshes to the inch, mixtures and their method, 
proportion of hair or other additions, grinding, mode of application, 
thick or thin coats, slow or rapid drying, plain or other water used in 
mixing, localities from which good loams are obtained and their 
peculiarities, the construction and ventilation of large moulds and cores, 
&c. &c. Those who have had experience in casting large gun-metal 
screw propellers must have met with many interesting difficultise; the 
same may be said’ of statue founders. The few books published which 
include the subject give but meagre information to a practical founder, 
probably because the writer either has not gone into the matter himself, 
or thinks it too trivial, At Woolwich Arsenal I understand they use the 
same sand for loam as that used in the brass and iron foundry, but 
ground wet with hair, and it does not appear that the fineness of its grain 
affects the escape of the gas, although it might appear to do so. 

January 31st. . Pyevumartic. 


SUBSCRIPTIONS. 
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at the various railway stations; or it can, if preferred, be supplied direct 
from the office on the following terms (paid in advance) :— 

Half-yearly (including double numbers) .. £0 148, 6d. 

Yearly (including two double numbers) .. - £1 9s. Od. 
credit occur, an extra charge of two shillings and sixpence per annum will 
be made. Tut ENGINEER is registered for transmission abroad. 

Cloth cases for binding Tuk ENGINEER Volume, price 2s. 6d. each. 

Many Volumes of THE ENGINEER can be had price 18s. each. 

Foreign Subscriptions for Thin Paper Copies will, until further notice, be 
received at the rates given below:—Foreign Subscribers paying in advance. 
at the published rates will receive THE ENGINEER weekly and post-jree 
Subscriptions sent by Post-office order must be accompanted by letter of 
advice to the Publisher. Thick Paper Copies may be had, if preferred, at 
increased rates. 
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MEETINGS NEXT WEEE. 

Tae Institution or Encingers.—Tuesday, Feb. 7th, at 8 p.m.: 
Paper to be read and discussed, ‘‘ Candle Power of the Electric Light,” 
by Mr. Paget Higgs, LL.D. 

Socixty or ENGINEERS.—Monday, Feb. 6th, at 7.30 p.m.: Inaugural 
address by the President for 1882, Mr. Jabez Church. 

Society or Arts.—Monday, Feb. 6th, at 8 ye Cantor Lectures, 
“ Recent Advances in Photography,” by Captain W. de W. Abney, F.R.S. 
Lecture II.—The effect of the spectrum on the different molecular forms 
of the silver haloids. Practical applications. Sensiti idered 
Sensitiveness of the different salts of silver. Sensitomers considered. 
Tuesday, Feb. 7th, at 8 p.m.: Foreign and Colonial Section, ‘‘ Notes on 
the Trade Capacities of Newfoundland,” by Mr. E. Hepple Hall, Wednes- 
day, Feb. 8th, at 8 p.m.: Tenth ordinary meeting, ‘‘The Manufacture of 
Ordnance,” by Colonel Maitland. Sir Frederick Bramwell, F.R.S., chair- 
man of Council, will preside. 
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OTTO v, LINFORD. 

WE publish this week the full text of the judgments 
of the Court of Appeal in the case of Otto v. Linford. 
This decision is of the utmost importance, and should be 
read with care by everyone interested in inventions, 
patents, and patent law. It will be remembered that last 
vear Messrs. Crossley, of Manchester, sued, through 
Mr. Otto, a Mr. Linford, the maker of a gas engine 
which Mr. Otto asserted was an infringement of his 
invention, This case was argued at great length before 
Vice-Chancellor Bacon, and he decided for the defendant 
Linford, and thereupon Otto appealed. This ap came 
on for hearing last week before the Master of the Rolls and 
Lord Justices Brett and Holker. The evidence taken at the 
trial was before the Court, and counsel were heard on both 
sides. The result of the appeal has been, it will be seen, to 
reverse the decision of Vice-Chancellor Bacon ; andaninjunc- 
tion has been granted to restrain Mr. Linford from making or 
vending gas engines. This decision has a far wider range 
perhaps than appears at first sight. For some years great 
attention has been devoted to the invention and making of 
gas engines ; within the last two years especially something 
like 250 patents have been granted for improvements in 
this class of machinery. There are several firms employed 
in their manufacture. Should it be found that these 
engines come within the decision of the Court of Appeal, 
the practical result will be that Messrs. Crossley will enjoy 
a monopoly of the construction of gas engines for several 
years tocome. In a word, the verdict of the Master of 
the Rolls and his two brother judges may be found to 
affect a very large amount of capital, and ever. to deprive 
inventors who have worked hard and successfully, of the 
fruits of their labour. We do not say that it will. That 
is a question which remains for discussion. 

The Court of Appeal has interpreted Otto’s specification 
with great care ; and no doubt exists as to what the judges, 
at all events, hold that it means. This is a great gain— 
it clears the ground. According to the Master of the 
Rolls—his fellow judges concurring—Otto patented the 
idea of producing a gradual explosion in the cylinder of a 
gas engine, and the means of applying the idea in practice. 
It was urged by Linford, be it understood, that Otto’s 
patent was bad. The Court hold it to be good on 
two points, but these cover.much. To explain them 
it is necessary to say that Otto secures the end he 
has in view by introducing first air, then a mixture 
of gas and air, into the cylinder, compressing the whole 
and igniting the mixture. In this way he claims 
that he gets a quiet or gradual explosion; but it 
is not quite clear to us how the result is brought 
about. A comparison was drawn with precision by Lord 
Justice Brett between Lenoir’s engine and that of the 
plaintiff Otto. It was alleged by the defendant that 
Lenoir’s engine was an anticipation of Otto’s, From this 
view his lordship dissented. He deduced from Johnson’s 
—Lenoir’s—specification that Lenoir rather wanted to 
produce a violent explosion than the reverse ; and that for 
this, among other reasons, it was not an anticipation. Otto 
says, according to the Master of the Rolls, “I am going to 
turn that which was a sudden explosion of gas,” as in 
Lenoir’s engine, “into a gradual explosion of gas, and I 
am going to do that by the introduction of what Otto calls 
acushion of air in one place between the piston and the 
combustible mixture.” It is evident that if this be what 
Otto says, he has misused words, and it will be seen in a 
moment that this misuse is not insignificant, but of great 
importance. Lenoir took into his cylinder at each revolu- 
tion a mixture of gas and air, and exploded the mixture. 
Otto takes in first air and then a mixture of gas and air, 
and then explodes the mixture. Using an illustration 
employed by the Court in another way, Lenoir put a 
mixture of brandy and water into a re and drank it; 
while Otto first half fills the tumbler with water and then 
adds to the water a mixture of brandy and water, and 
drinks the latter before it has time to mingle with the 
former. He does not propose to make the explosion 
~ se less violent than it was in Lenoir’s case, 

ut he does pro to mitigate the effects of the 
explosion by introducing a cushion of air between the 
explosive and the piston. This last is the interpretation of 
Otto’s patent by the Court of Appeal; but the Court 
nevertheless speaks of a gradual explosion, whfch is quite a 
different thing from the use of a cushion. The effect of 
this method of working is that, as is well known, a diagram 
is produced which shows a sudden rise of pressure at the 
beginning of the stroke, and a gradual falling away to the 
end. In fact, it somewhat resembles the expansion por- 
tion of a diagram taken from a steam engine with a leaking 
slide valve. Our readers will do well to peruse very care- 
fully every portion of the ruiings of the Court of Appeal 
on this point; and they will find that throughout 
it is held that she quietude of the Otto gas explo- 
sion is due to the use of the air cushion, and that 
special force is attached to the statement that the 
mixture of gas and air is ignited at the place where 
it is richest in gas; but it is evident that the cushion 
could not in any way reduce the violence of the explosion 
per se, but only act asa buffer to take the shock off the 


iston. But it is not clear that this is what the Court 
eld that Otto meant. It is at least certain that either 
Mr. Otto or the Court has spoken of the air as acting at 
different timesas a cushion and adiluent. But in the original 
specification Otto says nothing about a cushion, but only 
t the air is introduced to neutralise the effects of car- 
bonic acid gas, as pointed out by Vice-Chancellor Bacon. 
We have now to consider how this decision may bear on 
other engines with quiet explosions. From what we 
have already said it will be understood that explosions are 
more or less quiet, other things being equal, according to 
the dilution of the mixture burned; but Otto lays no 
claim to the use of dilute mixtures. If now a gas engine 
was made in which the mixture was very dilute, there 
would be obtained comparatively slow combustion, which 
would proceed while the piston was travelling, and the 
diagram would be very similar to those got from an Otto 
engine. Would such an engine be an infringement of Otto’s 
patent? It may here be stated that no mention what- 
ever was made by the Court of Appeal to the fact 
much insisted on at one time, and no doubt true, namely, 
that mixtures of air and gas, which will not explode or 
burn at ordinary pressures will explode if the pressure is 
raised. It was at one time held that the great merit of 
the Otto engine was that, because of compression, it was 
possible to ) oon a far more dilute mixture of and air 
than could be managed by Lenoir, and that, for this reason, 
a great saving in gas was effected. Let us suppose that a 
gas engine is constructed in which no cushion of air is 
used, but into the cylinder of which a certain quantity of 
gas and air is drawn at each outer stroke from a gasholder 
or vessel in which they have been previously mixed ; that 
this full charge is then compressed by the return stroke, and 
subsequently exploded. Will this engine bean infringement of 
Otto’s? NowSir John Holker has detined exactly in what way 
Linford infringed Otto, and we may take this definition as 
an answer to the question :—‘ When the machine which 
constitutes the alleged infringement is produced you find 
that it is apparently constructed upon exactly the same 
principle as this:—It is desirable to get a gradual ex- 
ansion of the gases. In the alleged infringement you 
ave a layer of air introduced between the combustible 
material, or the explosive material, and the piston. You 
have the explosive material then introduced, and at the 
densest or richest part, as it has been called, of the explo- 
sive material you have the means of firing. All that you find 
in the plaintiff's specification ; indeed, it is the essence of his 
invention.” Our readers can draw their own deductions. 
Advancing a step further, we find that the Master of the 
Rolls held that the Court had only two claims in Otto’s 
specification to deal with, namely, claim No. 1, “for ad- 
mitting the combustible mixture with air separate from a 
charge of air or incombustible gas;” and claim No. 2, 
for “compressing by one in-stroke of the piston a charge 
of combustible and incombustible fluid drawn into the 
cylinder by its previous out-stroke, so that the compressed 
charge when ignited propels the piston during the next 
out-stroke, and the products after combustion are expelled 
by the next in-stroke of the piston, substantially as herein 
described.” The Master of the Rolls adds, “'The compres- 
sion was old, but he—Otto—claims the combination of com- 
pression with his system of introducing air and this 
combustible mixture so as to make, as he says, a gradual 
explosion or increase of power. Now that is a perfectly 
intelligible invention.” From this it appears that com- 
pression may be used, and that so long as the air and gas 
enough to fill the cylinder are mixed before they enter it, 
they may be used; and further that both may be used in 
combination without infringement. The question then 
arises, is such a combination likely to be useful ! 


It:has never been conclusively shown that cushioning 
such as Otto claims does take place in a gas engine. 
Yet it would appear that this action is the very essence of 
his invention. The contention that a well-defined line of 
demarcation existed between the air and the explosive 
mixture was abandoned by Mr. Aston when the case was 
heard before Vice-Chancellor Bacon ; and it seems difficult 
to believe that mixture does not occur, considering 
how violent is the agitation that must be produced in the 
cylinder during the return or compressing stroke. Lord 
Justice Brett dwells on this point, and explains very 
lucidly what he believes to take place: “ He—Otto—then 
points out the means by which he intends to obtain that 
gradual expansion ; and it is really by introducing, first, 
next to the piston, simple air—pure air—and then a 
combustible mixture after that. Now having done that, 
it is obvious to my mind that he does not mean that those 
two strata are to remain absolutely and mathematically 
distinct. The moment the combustible mixture is intro- 
duced behind the air it will begin, where it is next to the 
air, to impregnate itself, as it were, into the air. But 
then, before it can do that, there having been air next to 
the piston, he fires the combustible mixture at the op 
site end from where it touches the simple air, and by that 
means he gets what he calls a ual explosion.” 
A very large class of gas engines which do not use com- 
pression, or air and a mixture of air and in combina- 
tion, will remain practically unaffected by the decision ; 
and it is all events satisfactory that compression is left 
open for adoption by all the world of gas engine makers. 
It will be seen that after all the limits within which alone 
Otto’s patent is valid have been very sharply defined, and 
it may, we think, be found quite possible to continue the 
manufacture of many excellent engines without risk. 


Nothing can exceed the lucidity and sense of 
the opinions expressed by the Court of Appeal on 
the construction of patent specifications. In inter- 


preting them we are told that the common sense of 
the reader must be used. It is well understood 
that a specification must be so complete that the thing 

tented can be made from it; but on the other hand, it 
is not to be supposed that a specification must be compe- 
tent to instruct persons who know nothing about the sub- 
ject of it. Specifications are supposed to be written for 
trained understandings. “I think,” says the Master of 
the Rolls, “that when judges have to deal with an import- 
ant invention, they should not be astute in finding defects 
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in the specification.” In this we fully agree with his 
lordship. The Master of the Rolls brushed aside as 
unworthy of notice the objection that Otto's specification 
was bad because there were certain omissions in the 
drawings. — He sets his face against the red tape interpre- 
tation which is too often put on the wording of specitica- 
tions. With this decision, we believe the mind of many 
an inventor and patent agent will be made easier. The 
construction of a specification will no longer seem such a 
weighty matter as it has hitherto appeared ; but it must 
not be hastily assumed that anything will do for a speciti- 
cation. The words used by the Court bear no such con- 
struction, but only that so long as a specification is 
intelligible to a skilled reader, it does not much matter 
whether it is intelligible to the general public. It is quite 
possible to draw a specification which even an engineer 
may not understand. 

We have endeavoured to set forth one or two of 
the more prominent features of this most important deci- 
sion, but it would be useless to dilate at much greater 
length upon it. It will bear and demands careful study 
as the thoughtful utterances of three of the most able and 
experienced lawyers of the day. We hope that the Patent- 
ottice authorities will have bound up in a convenient form 
for reference a complete set of all the papers, minutes of 
evidence, &c., used in the case from the first day of hearing 
by Vice-Chancellor Bacon. They will prove invaluable for 
future reference. A very full illustrated report of the 
case will be found in Tue Encrverr for April Ist, 1881. 
Whether Mr. Linford will or will not remain satistied 
with the decision remains to be seen. He may if he 
sees fit carry the case to the House of Lords. If the 
decision of the Court of Appeal be acquiesced in or 
attirmed it will be practically impossible to. dispute Otto’s 
patent, and no attempt worthy of the name has been 
made to show that Linford’s did not resemble it closely. In 
fact, if Linford’s defence had succeeded, it might have gone 
far to invalidate his own patent. Whether the interpre- 
tation of the Master of the Rolls and Lord Justices 
Holker and Brett is the right one or not will be ques- 
tioned; but of its utility there can be little doubt. 
Messrs. Crossley have won it is true, but the territory 
they have obtained is very strictly detined, and much will 
probably be done now by other gas engine makers which 
they would hardly have attempted before. 


INVENTORS AND INVENTIONS. 

Ix a former article we considered, under the guidance 
of M. Poillon, the inventor and his inventions, taken by 
themselves, and without reference to other parties We 
will now look at him in his relations, first to the manu- 
facturer who is to give his discovery a bodily shape, and 
secondly to the agent who is to make its existence and its 
value known tothe civilised world. What are the duties of 
the former of these gentlemen, whom, following our guide, 
we may call for brevity’s sake the constructor! He has first, 
as we have said, to give to the invention a bodily form, 
and one under which it will work to satisfaction ; and 
secondly—often a much harder task—he has to do so at 
such a cost that it can be sold at a profit under fair 
ordinary conditions of trade; for to rely on novelty or 
fashion to keep up an exorbitant value for any article isa 
most unsafe course. The constructor stands then to the 
inventor in somewhat the same relation as the tiller of 
the soil to the landlord,and his joint interests demand 
quite as careful and generous consideration. 

Looked at from this point of view, what are the quali- 
tits which should decide an inventor in placing his 
interests in the hands of Mr. A. rather than of Mr. B. ! Our 
author has summarised them well. They are, first and 
foremost, straightforward honesty ; secondly, a certain con- 
formity of views and temperament, without which joint 
effort is sure to end in failure ; thirdly, technical skill and 
experience in the particular branch of manufacture ; 
fourthly, the habit of turning out good work ; fifthly, 
ample resources in the way of capital and connection ; 
sixthly and lastly, a firm faith in the invention itself, and 
in its final success. To this last quality we must add, 
however, the use of sound judgment and courage, which 
will enable him to tell the inventor at once if he sees that 
the enterprise is doomed tofailure,and torefuse to spend any 
more of his own time and money upon it. This last quali- 
fication is one which no inventor can expect to possess 
himself ; for him to give up his cherished faith in the 
future of his own discovery is well-nigh impossible ; and it 
is therefore all the more important that he should secure 
a true friend who will do the thankless office for him. 
There is little need to enlarge on these various quali- 
ties; they speak for themselves. We may repeat, how- 
ever, M. Poillon’s earnest warning, to have nothing to do 
with the numerous gentlemen who, as we say in English, 
are “too clever by half;” and who understand all the 
tricks of the trade so well that they will neither make 
anything succeed themselves nor allow anyone else to do 
so. He also insists strongly on the habit of turning out 
good work, which, as he says, can be formed in a factory 
by nothing except the inflexible determination and con- 
stant watchfulness of the manager; but which, once 
formed, will show its effect in every article that leaves 
the shop, utterly irrespective of the fact whether 
it has been made at a profit or a loss; As to the 
number of his licensees, an inventor will do well, 
at least towards the conimencement, to restrict him- 
self to one or two at the outside. To make a new thing 
into a success demands great sacrifices of time and thought, 
if not of money, on the part of all concerned; and a con- 
structor, if he has the qualities we have enumerated, is 
hardly iikely to make these, unless with the prospect that 
success will give him some such reward as the sole licence 
of a profitable invention will confer. At any rate, without 
some such inducement he will hardly embark much of his 
own money in the enterprise, and the inventor is rarely to 
be found to whom this is a matter of indifference. It is 
no doubt better for him if he can secure two strings to his 
bow, but if so he must be able to pay all the costs of his 
shooting himself. 

A very important question to be settled between the 


inventor and constructor is the selling price to be put on 
the article. As to this, however, very little can be said in 
general terms ; it obviously must not be too high to pro- 
hibit the sale, but short of this it is as well to fix it as high 
as possible at starting, inasmuch as it is always easy to reduce 
but seldom or never to advance it. Moreover a good 
protit leaves scope and leisure for the improvement and 
subsequent cheapening of the methods of production. If 
an article is only just paying its way, nobody is likely to 
spend much money in new and improved machinery for 
producing it. We may, perhaps, be allowed, as non- 
inventors ourselves, to enter here our emphatic protest 
against the shortsighted and selfish cry that when some 
skilful inventor has enabled an article in common use to 
be made at a greatly reduced cost, the price ought at once 
to be lowered by a like amount, so that all, or nearly all, 
the advantage of the discovery should be given forthwith 
to the consumer ; in other words, to the public in general, 
who have not contributed anything whatever towards the 
discovery, and will never, as individuals, really feel a 
sensible benetit from it. Could any more foolish way 
be devised of spending a fortune than by distributing it 
among the whole of her Majesty’s liege subjects at, say, 
three-halfpencea head? Let the inventor reap his harvest 
while he can ; the public will get theirs before long, and 
that a harvest on which they have bestowed no labour 
whatever. 

With regard to the financial relations between inventor 
and constructor, the first care of the former should be that 
they are such as will give the latter a real interest in 
pushing on the work. An invention placed in hands 
that will not concern themselves with it is buried before 
it isdead. The arrangements for division of profits should 
therefore be made on a liberal scale, and should have 
regard to the time, thought, and money which each party 
has spent upon the enterprise. If the inventor, as he 
often delights in thinking, finds brains, the constructor 
tinds plant, capital, and practical skill; and the latter 
class of possessions possess at least as high an intrinsic 
value in the world as the former. Again, in fixing the 
capital to be invested in the enterprise, it is quite as 
possible to err, especially at the commencement, on the 
side of excess, as of defect ; and too much capital is no 
slight evil. Money, says M. Poillon, has to be paid like 
other things ; and it is a very bad plan to pay it for doing 
nothing. Nor will much be gained by employing it in the 
furnishing of sumptuous offices, and in maintaining an 
army of clerks, even of the most distinguished appearance ; 
dust to throw in the eyes of the public is, except in rare 
cases, a very expensive article. 

Witk regard to competitors in the same line of business, 
M. Poillon’s advice seems to be to leave them entirely 
alone. We should be inclined to go further, and say, if 
you possibly can, make them your friends. The inter- 
necine war which two rival inventors often wage with each 
other is much more harmful to both than it can possibly be 
advantageous to either. If there is much to be got out of 
the business, there is plenty of room for both of you ; if 
little, it is far better to divide it than to tear it to pieces 
between you. A firm was once concerned with a very valu- 
able patent relating, we will say, to the sheet iron trade. 
The cheapening of production was so great that all the 
makers of sheet iron became eager, sooner or later, 
to adopt it. But there was a competitor in the field who 
effected the same object by somewhat different means ; and 
for some years the makers whenever they altered a mill, suc- 
cessfully played off one of these against the other, screwing 
down the terms of each in succession by threatening to call 
in his rival. Had the two but possessed the common sense to 
combine together, and make one purse, they would have had 
the trade at their mercy, and would have far more than 
doubled the gains which either of them succeeded in 
amassing under the system of competition. 

We come now to the third and last part of our inquiry, 
namely, the relations between the inventor and his agent 
—“ rulgarisateur” is the more lofty French title—in other 
words, the gentleman who undertakes to get his invention 
known, tried, and eventually bought. In very many cases 
this duty is undertaken by the constructor; but our 
author insists, and we think with justice, that this is 
usually a mistake. The two operations are quite different ; 
they require a different character, ditferent habits, different 
experience, in the men who undertake them. The 
constructor must be always at home, and have his 
soul wrapped up in his workshop: the agent should 
be continually roaming abroad, hunting up an order 
here, outflanking a competitor there, and making 
the invention known everywhere. It may be objected 
that the separation of the two leaves three persons to be 
satisfied out of the gains of the same invention ; but if 
all three persons have contributed a share of the capital 
and energies invested, and if by their adopting separate 
departments their interests are prevented from clashing, 
we think this is an advantage rather than the reverse. 
What an inventor should aim at is, that his invention 
should make a profit for somebody ; its exact division, 
when made, is not so vital a question. Of course this 
does not affect the case of many large works where one 
member of the firm attends to the constructive, and 
another to the commercial part of the business ; this is 
often an excellent arrangement, but it leaves the fact the 
same, that the constructor and the agent are different 
persons, 

Granted the existence of this agent, what are his 
duties? The first and most obvious is that of adver- 
tising. M. Poillon appreciates fully the present and 
future development of this great art, and _ looks 
forward to the time when advantage will be taken of every 
spring to print fresh advertisements on the leaves of 
the trees. But he observes that even advertising has 
its limits, and especially so in the case of mechanical 
inventions. It is no use advertising a new form of boiler 
anywhere and everywhere, like anew solvent for corns. 
The latter may appeal to anybody, of whatever rank or 
occupation ; the former cannot possibly interest more than 
afew. Nor is it possible to describe, or even to exaggerate, 
the merits of an hydraulic rivetter in a couple of lines, as the 


American editor did with a new hair restorer, when he sim- 
ply said he had tried it on an old nail-brush, and it brought 
out a fresh crop of bristles in less than twelve hours! All 
that the advertisement of a machine can do is to print its 
name, and that of its maker, firmly upon the mind of the 
reader, so that it seems familiar to him when he sees it 
subsequently on the outside of a pamphlet or a prospectus. 
The only other point to which it can successfully draw 
attention is that of cheapness in first cost. This is the only 
fact that comes home at once to the mind of the reader, 
and needs no explanation or embellishment. Where this 
important advantage is absent, M. Poillon prefers to pro- 
fuse advertising what may be called the “ paragraph” 
system—that is the insertion in the body of a newspaper 
of a short, pithy statement, giving a brief sketch of the 
machine, and dwelling upon some one chosen advantage 
which it possesses, 

Of exhibitions and shows M. Poillon holds but a low 
opinion; he profanely calls them—at least those of 
provincial societies—“ mere ratiles for medals.” Possibly 
English exhibitors at French exhibitions might be inclined 
to go further, and say that they are rattles with the dice 
loaded the wrong way for them. On the other hand, he 
highly commends official trials ; but these are very difficult 
to command, and are practically unknown in England, 
except in connection with certain implements of war. 
Personal canvassing of buyers, according to M. Poillon, is 
of little use in comparison with the time which it absorbs. 
If you call on ten men in a morning, you will find that 
five were out, three were too busy to listen to you, and 
two listened without comprehending. This especially applies 
to canvassing by paid travellers, who for the introduction 
of a novelty, at least an engineering novelty, are almost 
worthless. With this we are inclined to agree, unless 
where it is possible to supply a small and cheap sample, as 
in the case of a new engine packing for instance ; but, on 
the other hand, personal influence has, we are convinced, 
a very powerful effect if it is carried on in the right way, 
and by a salesman who is already known and liked by the 
prospective customer. ‘“ Men only buy from interest,” says 
M. Poillon, “ not from friendship ;’ and this may be true. 
But many men are much more easily led to think it is 
their interest to buy, when it is a friend who persuades 
them. Such work can, however, be done for any par- 
ticular district only by a district agent thoroughly 
acquainted both with the article he has to sell and the 
persons to whom he is to sell it ; and such a person, as our 
autbor observes, is most valuable when found, but most 
ditticult to find. 

The two best modes of pushing an invention, M. 
Poillon considers, are the letting out of machines on hire, 
or for purposes of trial, and the description of them in 
papers read before scientific societies, or inserted in tech- 
nica] journals, and afterwards reprinted for circulation. 
The former method he regards as involving too much 
trouble and risk to be resorted to, unless in cases where 
there is a real security that the machine, if successful, will 
be effectively taken up. The latter, though it can only be 
worked gradually and as circumstances admit of it, has 
perhaps the most powerful effect in proportion to the time 
and expense ere 9 it involves. When an invention has 
been thoroughly and satisfactorily tried in practice—and 
till then there is little good in pushing it at all—it is 
generally easy to get some engineering or scientitic society to 
accept a paper upon it. It is then read and discussed ; 
and if the opinions expressed are favourable—and that 
some at least shall be favourable the inventor can make 
sure beforehand—the report forms altogether a powerful 
testimony to the merits of the invention. When this has 
been published, the author can usually obtain at a 
cheap rate as many reprints as he desires for dis- 
tribution in the form of pamphlets. Such a pamphlet, 
even if not studied or even read, hardly ever fails to 
make some impression on the mind of the recipient, 
and disposes him to think that at least “ there is some- 
thing in it.” Next to this a good description in a high- 
class technical journal is the best alternative ; but in that 
case there is lacking the appearance of having passed the 
ordeal of hostile criticism, which is given in the other. 
In preparing such publications, M. Poillon holds that the 
best plan is to make as much capital as you like out of 
the exaggerations of your competitors, but to steer quite 
clear of any exaggeration, much more any falsehood, on your 
own part. In inventions, even more than in most things, 
“the proof of the pudding is in the eating,” and no amount 
of skilful pufting will bring an article into extended use, 
unless it proves on trial that there is real advantage in 
using it. 


THE STRIKE IN THE IRON TRADE, 


By far the most serious and immediate question for the 
manufactured iron trade of the North of England is the attitude 
of the ironworkers employed therein. They have held meetings 
at all the principal centres of the trade, and have passed unani- 
mous resolutions against the. sliding scale, and they are 
striking for a general advance of wages. The thing they cannot 
understand is that there should be so great a difference as 23s. 
per ton between present quoted prices and the realised prices of 
last quarter. This bewilderment is not confined to ironworkers. 
In fact, any and every person quite unacquainted with the trade 
would think the same way. Given the quoted price of a com- 
modity, it is only natural to conclude that those who manufacture 
it have recently been obtaining that price for it. This would be 
true of most articles such as ironworkers and the general public 
are in the habit of buying, and to which their experience alone 
extends. It is not, however, the case with iron for shipbuilding 
purposes, which constitutes the bulk of what is now made and 
sold at the manufactured ironworks of the North. If, indeed, 
you wish to calculate the price which at any moment is being 
realised by an iron manufacturer, you must ascertain the quoted 
prices current six months before, making, of course, the necessary 
deductions for discount, commission, delivery, and so forth. The 
prices of six months ago may be higher or may be lower than pre- 
sent prices ; but howeverthat may be, they, and not present prices, 
are what regulate recent prices actually obtained. This peculiarity 
of the trade arises entirely from the necessity of selling about six 
months forward. Ships and bridges, which are the constructions 
using up the bulk of the iron made, require from six months to 
two te bev years to build. The moment a contract is made 
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the builder buys his iron. He cannot afford to run the risk of 
the market, which would be the case if he did otherwise. And 
so the practice has arisen by which iron manufacturers must 
commit themselves for many months ahead. At the present 
time many thousand tons have been sold for delivery 
to the end of the present year, and some even to June 
30th, 1883. If manufacturers were not to adapt themselves to 
the needs of the consumers, it would simply mean that the con- 
structive trades could not be carried on ; at all events in present 
hands, and under present conditions, and with them would dis- 
appear or would be transformed the manufactured iron trade. 
The secret, however, of prosperity in any business is for those 
who are concerned in it to adapt themselves as completely as 
possible to the wants and peculiarities of their customers. If, 
therefore, the ironworkers were to succeed in forcing their 
employers to sell only from hand to mouth, they would probably 
also succeed in forcing them to such a condition that they would 
cease to pay wages at all, and what object would at best be 
gained? Merely that obtained prices should more closely follow 
quoted prices. There would be no solid benefit to ironworkers 
in this. It is not as if six months had noend. In six months’ time 
from now wages, if the sliding scale continues, will be proportionate 
to present quoted prices. The benefit will certainly be obtained 
by workmen if the higher prices are realised by employers. It 
is only a question of waiting till they are realised. It is 
questionable, however, if the reasoning powers of the iron- 
workers generally are sufficiently developed to enable them to 
understand an explanation such as the above. Quoted prices 
they watch daily ; realised prices they only know once a quarter. 
The former, which are a guide for the future only, they persist 
in taking as a guide for the present and even for the past. It 
is difficult to know what is to be done to obviate a difficulty of 
this nature, which must recur every time the market rises 
quickly. These men will not look back and cannot see forward. 
What they apparently would like, and what might satisfy them if 
practicable, would be to pay each week wages proportionate to 
the prices actually obtained by their employers during that 
week, This, however, would certainly not be practicable. It is 
easier to imagine than to describe the uproar there would be at 
the pay-office window, supposing during a particular week some 
old low-priced contract had of necessity been worked on after 
the advent of higher prices generally. Continual explanations 
would have to be made to men incapable of understanding them. 
This would result in incessant misunderstandings and frequent 
ruptures, with the consequent loss of wages on the one side and 
profits on the other. It is possible that the periods if ascer- 
tained might be shortened in any future sliding scale with 
advantage. They might be made monthly perhaps instead of 
quarterly, This would cause more trouble to the accountant 
and more expense in remunerating him. But that need scarcely 
be considered if it resulted in securing that wages varied more 
immediately and closely in accordance with the actual condition 
of trade, and with the expectations of the recipients. The men 
who are out on strike number at the time of writing about 6000. 
If the strike continue, it will become of larger proportions, 
because the workmen at many places have given in a formal 
notice to terminate their engagements. Some of the workmen 
ask for a large advance, in addition to the return of the 74 per 
cent. which has been taken from them. On Tuesday night the 
men at Stockton, West Hartlepool, Hartlepool, and other places, 
came out on strike. The standing committee of the Board of 
Arbitration met on Wednesday afternoon, and determined not to 
consider the matter unless the men would return to work, 


DEVELOPMENT OF A NEW COAL-FIELD IN SOUTH YORKSHIRE, 


THERE now seems to be every probability of a large and 
important coal-field between Hemsworth and Hukleton, in the 
South Yorkshire district, being developed. A limited company, 
with a capital of £100,000 in £100 shares, has been formed to 
finish and work the South Kirkby Colliery, which has heen to a 
great extent lying dormant since the early part of 1879. The 
colliery, which was sunk on the estate of the Rev. John Allott, 
will when completed form one of the finest concerns in South 
Yorkshire. It was started by the Rosedale and Ferryhill Iron 
Company, which suspended payment in 1879, with liabilities 
amounting to £280,000. Two splendid 15ft. shafts 150 yards 
apart were commenced within a short distance of the Doncaster 
and Wakefield Railway. At the time of the stoppage of the 
company no less a sum than £76,778 had been expended on the 
plant. One shaft was sunk through the Barnsley nine-feet 
seam, which was met with at a depth of 639 yards. The other 
shaft had reached a depth of 130 yards, and had to a great 
extent been lined with metal tubbing. The company, of which 
Mr. J. Shaw, of Darrington Hall and Featherstone Main Colliery, 
is the chairman, has already advertised for tenders to sink the 
unfinished shaft to the coal. Mr. Thomas Cooper, of Rother- 
ham, colliery proprietor, is appointed manager. The surface’ 
plant, which is of the most modern construction, embraces all 
kinds of workshops, and a massive engine-house with two fine 
winding engines made by Messrs. Davey Brothers, of Sheffield, 
each of which is of 120-horse power. The minerals leased comprise 
1700 acres, and date from February, 1874, for a period of sixty- 
four years. As previously stated, the shafts are sunk in the 
heart of a virgin coal-field measuring something like eighty square 
miles, and within a short distance of the new Hull and Barnsley 
Railway. 


WAGES SCALES FOR MANUFACTURED IRON. 


In more than one of the localities where the manufactured iron 
trade is extensively carried on there is just at the present time 
agitation as to the renewal or otherwise of the sliding scales that 
have for some time regulated wages. In the Staffordshire 
district the dissatisfaction seems to be with the basis of the 
scale. In Cleveland, on the other hand, it appears rather to be 
with the results. The general principle of the scale does not 
seem to be attacked, but the carrying out of that principle does not 
appear to have been satisfactory. And yet there is no reason why 
this should not be the case. Of all industries, the manufactured 
iron tradeshould be the one where the principle of the sliding scale 
should be best known, and where the results should be best 
estimated. For many years the practice has prevailed of wages 
varying with the selling prices of iron, and the formula has 
become almost proverbial in some parts of the country, though it 
varies from “ shillings to pounds ” to “shillings to pounds and 
a shilling over.” Again the system of sliding scales has been 
often put into practice for short periods in Cleveland and 
Staffordshire, and once in the two districts unitedly. Hence its 
working should be known, and there should have been such an 
experience that the dissatisfaction that is now existing should not 
havearisen. In regard to the results of the working, it needs to 
be repeated for the benefit of the Durham workmen that the 
scale follows the market quotations at a distance only, and that 
the fact that there is no increase in the prices for the past quarter 
is not to be wondered at when it is borne in mind that contracts 
for plates and other kinds of iron are made for long periods— 


often for six or twelve months. It is tolerably certain that at the 
end of the quarter now entered upon there will be an increase in 
the average prices of iron, and that sufficient to give higher 
wages. The policy, then, of the Durham ironworkers should be 
to work steadily on for the current quarter, and to endeavour in 
the meantime to improve the basis of the scale which will in the 
course of three months expire. Hitherto, one of the evils of the 
attempts to adopt the system has been that the scales have been 
tried for so short a period, so that the workmen have scarcely 
experienced the full benefit. A prolongation of the system over 
a few more years would enable its benefits to be reaped by the 
employed, and would alter materially the views with which some 
of the workmen now regard it. The system of defining the rate 
that wages should receive by the price of the product of the 
labour is in every way sound, though it is not to be expected 
that the first or second attempt to define the exact proportion 
will be successful. It is only by the experience of the past that 
a more perfect scale can be made—that is to say, one that defines 
with greater skill the proportion of the increases or the decreases 
in the average price the workman shall receive or yield. A 
patient working out by experience of these principles will give 
good results to both employers and employed. 


LITERATURE. 


Transactions of the Liverpool Engineering Society. Vol. I. 
The Institution, and H. Young. Liverpool. 1881. 

Tus is the first volume of the “Transactions” of a 
young but active society, and its contents show that 
although the leading literary engineering work will ever 
remain with’ the central representative institutions in 
London, a great many really useful papers may be com- 
municated to and valuable work done by well-conducted 
societies in the large engineering centres of the country. The 
Liverpool society was started by six pupils of Mr. G. 
Fosbery Lyster in 1875 as the Liverpool Engineering 
Students’ Society, and weekly meetings were held, but as 
the few members could not keep up the supply of papers 
fortnightly meetings were afterwards held. In 1877 the 
word “students” was dropped from the name of the 
society, the number of members having increased. The 
number now is one hundred. A considerable number of 
papers was read by the young society, but the “ Transac- 
tions” commence with a paper read in January, 1877, by 
the editor, Mr. W. 8S. Boult, “On Walls in Portland 
Cement Concrete, Low-water Basin Conversion, Birken- 
head.” This paper describes the use of concrete in the 
works for closing the river entrance of the low-water basin 
at Birkenhead in order to convert it from a basin into a 
wet dock. The volume contains sixty papers in its 288 

ages. The general contents of many of them have been 
briefly given in our columns from time to time, but some 
of them are of more interest and value than would appear 
from the very short notices we have published. Amongst 
these are the paper “On the System of Sluices at the New 
North Works of the Canada Basin,” by A. G. Lyster ; 
“On Portland Cement Concrete,” by W. 8. Boult ; “On 
Hydraulic Machinery,” by A. Ross; “On Transatlantic 
Lines of Steamships,” by A. J. Maginnis ; “On the Per- 
manent Way of Railways,’ by A. Ross; “On Storing 
Water,” by T. Duncanson ; “The Use of Cast Iron in 
Engineering Structures,” by J. 8S. Brodie; ‘“ Notes on 
Sewers and Sewerage,” by E. H. Albis ; “Sinking a Shaft 
Under Exceptional Difficulties in Cheshire,” by W. C. 
Fagan; “On Sewerage,” by O. 8S. Pilkington ; “ On Earth- 
works and the Steam Excavator,” by H. O. Baldry— 
abstract only. Of many of the papers an abstract only is 
given, Sixteen sheets of lithograph drawings illustrate 
the papers. The printing is well done, and the type and 
arrangement are good, the titles and other particulars 
being of the same character as those of the “ Proceedings” of 
the Institution of Civil Engineers, but with the advantage 
that the subjects treated in the papers are given by 
numerous sub-heads. Anindex is not, however, supplied, but 
only a table of contents. If information is to be gained 
and exchanged by the reading and discussion of papers, it 
is evident from this volume that the Liverpool society has 
the means at its disposal. 


THE CHANNEL TUNNEL. 
AN ANSWER TO “‘ PUNCH.” 


Ir is all very well to be praising in verse 
Any great engineering accomplishment won, 
But it seems to be almost the very reverse 
If you praise up a project that cannot be done. 
Even so with a tunnel from England to France, 
Which I see Mr. Punch in his fancy has made ; 
Adding strides to our known scientific advance, 
And thus leaving all former great works in the shade. 


Only please, Mr. Punch, will you crack me this nut, 
Just before I decide upon taking a share ? 
With full ten miles of drift, and one end of it shut, 
hat will miners do then for a breath of —_ = “ 


NAVAL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—Chief Engineers William 
Bryan, to the Asia, additional, for torpedo instruction on board 
the Vernon ; and John Pearse, to the Asia, additional, for service 
in the Cyclops, vice Bryan. Engineers James 8S. Gilbert and 
Richard T. Serle, to the Indus, additional, as instructors of 
machinery of torpedo boats, vice Harris and Cole ; William Moore- 
to the Lord Warten, additional, for service in the Foam, tender, 
vice Kose; and John A, Cock, to the Agincourt, for temporary 
service, vice Jeffery. 


New Froatinc Dock FoR VLADIVOSTOK. — Messrs. Clark 
and Stanfield have just completed, at their works at Mill- 
wall, the first portion of a large depositing dock for the Russian 
Government, for use at the port of Vladivostok. This first part 
will be able to dock and deposit vessels of about 1850 tons displace- 
ment; but the entire dock will be able to accommodate vessels of 
nearly 8000 tons, and it can at any time be extended so as to lift 
and deposit vessels of any length or breadth, and of as much as 
20,000 tons dead weight. The outrigger of this dock is fitted up 
to be used as a floating workshop. It will be covered by a 
galvanised iron roof, and provided with machinery driven from a 
line of shafting worked by one of the dock engines, This wi 
enable disabled vessels to be very rapidly repaired. 


THE INSTITUTION OF MECHANICAL 
ENGINEERS. 


Tue early annual meeting of the Institution of 
Mechanical Engineers took place in the hall of the Inusti- 
tution of Civil Engineers on Thursday and Friday 
evenings, the 26th and 27th ult. On Thursday evening, . 
after some preliminary business, referring to the annual 
report, Mr. E. A. Cowper acknowledged in suitable terms 
the honour that had been done him in making him presi- 
dent of the Institution, and the generous help he had 
received at the hands of the members and Council, by 
which he had been able, he hoped, to maintain the position 
of the Institution during his term of oftice. He was one 
of the oldest members of the Institution, and had always 
taken great interest in it, and he hoped that now he 
vacated the chair in favour of Mr. Westmacott, it would 
be found that the Institution had thrived in every way 
during his period of office. A vote of thanks to Mr. 
Cowper was proposed in eulogistic terms by Mr. J. Head, 
and seconded by Mr. Crampton, and the chair then taken 
by Mr. Westmacott, the president elect, who, in a few 
well chosen words, acknowledged his appreciation of the 
honour conferred upon him by the Institution and of the 
responsibilities which belonged to his office. 

The following list of officers newly elected was then 
read :—President, Percy G. B. Westmacott, Newcastle. 
Vice-presidents :—I. Lowthian Bell, F.R.S., Northallerton ; 
Geo. B. Rennie, London ; Charles P. Stewart, Sunninghill. 
Members of Council :—William Anderson, London ; Thos. 
R. Crampton, London ; Francis C. Marshall, Newcastle ; 
John Penn, Lordon; E. Windsor Richards, Middles- 
brough ; William Richardson, Oldham. Remaining in 
office—Past Presidents :—Sir William G. Armstrong, C.B., 
Newcastle ; Sir Frederick J. Bramwell, F.R.S., London ; 
Edward A. Cowper, London ; Thomas Hawksley, F.R.S., 
London ; James Kennedy, Liverpool ; John Ramsbottom, 
Alderley Edge ; John Robinson, Manchester ; C. William 
Siemens, D.C.L., F.R.S., London ; Sir Joseph Whitworth, 
Bart., Manchester. Vice-Presidents :—Charles Cochrane, 
Stourbridge ; Jeremiah Head, Middlesbrough ; Francis 
W. Webb, Crewe. Members of Council :—Daniel Adam- 
son, Manchester; David Greig, Leeds; J. Hawthorn 
Kitson, Leeds; William Menelaus, Dowlais; Arthur 
Paget, Loughborough ; Richard Peacock, Manchester ; Sir 
Jas. Ramsden, Barrow; Joseph Tomlinson, jun., London ; 
R. Price Williams, London. 


The Secretary then read a paper by Mr. J. J. Tylor, 


On METERS FoR REGISTERING SMALL FLows oF WATER. 


Mr. Tylor’s paper, which had been postponed at three 
different meetings, commenced with a brief description of 
the chief water meters which have been used in this 
country and on the Continent, his object being to show 
how far the designs were effective in the measurement of 
small flows. The first of these was Parkinson’s meter. 
This is an adaptation of Parkinson’s gas meter, described in 
the Proc. I.M.E., January, 1851. It is necessary that this 
meter should be placed on the highest point of the house 
service, which is objectionable. The meters are, however, 
very reliable, and are capable of registering a very small 
flow of water with exactness. Kennedy’s meter was next 
explained. It was described in the Proc. I.M.E., 1856. 
It consists chiefly of a cylinder, in which a piston, packed 
with a rolling ring of india-rubber, works upwards and 
downwards, each stroke of the piston being recorded on 
an index by means of a rack on the piston-rod driving a 
pinion fixed to a tumbler. According to Mr. Tylor, the 
working of this meter was not satisfactory. Frost’s meter, 
described in the Proc. I.M.E., 1857, consists of a piston, 
fitted with leather buckets, working in a cylinder, the 
reciprocating motion of the piston being caused by a 
double set of ported slide valves. The mechanism is more 
complicated than Kennedy’s, but the meters weigh much 
less, and are quieter in action, registering with great 
accuracy at high and low velocities as long as they are in 
good order. To this, however, as to other piston meters, 
frost is a dangerous enemy; and the expense of repair is 
great in such cases, because the cylinder is usually the part 
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SIEMENS” WATER METER 


which gives way. The water-power consumed is not always 


inconsiderable at quick speeds, and if no water passes through 
the meter for several weeks the piston is apt to stick. These 


will | Meters are also noisy in action, and the flow somewhat 


intermittent. For these reasons they are not so well 
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adapted for small fiows or for domestic purposes as 
inferential meters. Siemens’ turbine meter was next 
referred to. This was brought out in two forms, one (Proc. 
I.M.E., 1853, 1856) consisting of a vertical Barker’s mill 
or reaction turbine, the other a turbine driven by water 
entering at the circumferenc2 of the wheel and finding its 
way out at the centre. Th: latter form was first tried in 
practice ; but the author describes them as useless for 
measuring small flows, though reliable for large flows, The 
makers in England of these meters appear to have defi- 
nitely adopted the reaction turbine, in which form this 
water meter has come into very extended use both in 
England and abroad. The modified construction of this 
meter, as shown in Fig. 1, includes a reaction turbine, 
rotating on a steel-shod pivot, provided with means of 
lubrication. The water enters at the upper part of the 
wheel, which at the point of entrance has its neck sud- 
denly contracted, so as to form a more or less water-tight 
joint with the stationary neck conducting the water to 
the wheel. The water, ing downwards to the larger 
and lower portion of this pear-shaped drum, makes its 
exit into the case or meter box through contracted tan- 
gential openings. The friction of the water in these 
openings, as well as the resistance of the more quiescent 
fluid in the case, causes the drum to revolve. Vanes 
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project from the moving drum to make the increase in 
velocity proportionate to the increase in the velocity of the 
water. Any leakage at the neck allows water to escape 
without measurement. The bearings at this neck cannot 
be made long or very close-fitting, as the friction of the 
drum is a very important element when small flows have 
to be measured. The neck, being of considerable diameter, 
is liable to set fast if the meter remains unused. The 
correct action of the drum does not, however, depend on 
its exact fit into the outer case, so that considerable wear 
of the toe-piece, or vibration through the wear of the 
bearing, does not much affect the registration, or stop the 
drum by causing contact with the case. Siemens’ fan 
meter differs from the former in the substitution of a wheel 
with blades for the reaction turbine, as shown in Fig. 2, in 
which wheel is driven by the impact of the water through 
oblique circular apertures in the casing, and the water, 
after setting the fan in motion, passes upwards towards the 
exit. The projecting platesshown are altered insizeasrequired 
for —- This meter is largely used on the Continent 
though little known in England, and proves successful when 
earefully made. For small flows this meter has an advan- 
tage over the other design, because in the absence of the 
turbine neck all water has to pass the blades of the fan, and 
so produces an effect on the registration as long as the quan- 
tity passing is sufficient to move the fan at all. Theauthor 
then described Tylor’s meter. This, like the last, consists 
of a fan revolving in a case, Fig. 3, but both fan and case 
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TVLORS WATER METER 


differ from those of Dr. Siemens. Water, entering by 
oblique rectangular vertical openings, sets the fan in 
motion, and escapes at other openings on the same level, 
in such a way that two or more blades of the fan are 
always in the direct path of the water in its e 
through the meter. The fan itself consists of asolid wheel 
made from a strong preparation of india-rubber of about 
the specific gravity of water. It is provided with blades 


or teeth, which in some cases, especially for the larger sizes 
of meter, are made of brass. In that case the shoulder, 
where the blade joins the boss, is placed at an angle to the 


axis of the spindle, so as to tend to lift the fan at the 
higher velocities, and thus avoid wear of the toe-piece. 
The same end is obtained in the india-rubber fan by its low 
specific gravity. The toe-pieces are made of bronze. The 


SECTIONAL PLAN OF TYLORS METER 


fan only approaches the case at four points, namely, where 
the water comes in and goes out, and at the projections. 
The object of this form is to prevent choking by sediment 
or rust, and also to prevent the current of water from 
continuing to turn the fan after the source of supply is 
shut off, partly by the vs viva of the fan, and partly by a 
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gests that if the water rates were raised by a charge of 1s. 
per 1000 gallons of measured water, divided into average 
ch of 6d. for trade and 1s. 2d. for domestic purposes, 
it will be seen that the water companies of London would 
-—if waste in the mains were limited to 8 per cent.—obtain 
additional profit to the extent of 4d. per thousand gallons 
supplied. On the other hand—as indicated by one table— 
even the most extravagant consumer would for an efficient 
supply pay less than he now does, as long as his fittings 
were in good order ; and if his fittings were out of order, 
he, and not the water company, woul pay for the wasted 
water. 

Some tables attached to the paper showed that domestic 
consumption is in some fully occupied houses as low as 
5 gallons per day, and seldom more than 15. 


Mr. Tylor exhibited several specimens of the meters he 
described, one being fitted with the recording apparatus 
such as that with which the accompanying diagrams were 
made. The vertical movements of the pencil were, he 
remarked, made by the flow of the water, and the descent 
of the pencil caused by the liberation of the pencil by the 
meter. He made some remarks on the teachings of these 
diagrams, and to the steadiness of the flow between eight 
and eleven o’clock. From that time the quantity increased 
as preparations for the mid-day meal were being made, 
but decreased after that time to a low flow. He spoke at 
considerable length on these diagrams, and of their value 
in locating waste and exceptional consumption, either in 
time or locality. Mr. W. Anderson gave the result of 
his experiments with a large number of meters made to 
select the best for the Antwerp water-supply. The Galasse 
meter was adopted for small supplies, + | the Kennedy 
meter for large supplies. Thc Galasse meter consisted of 
two cylinders with ordinary slide-valves, the valve of one 
cylinder being worked by the piston of the other, The 


DEBATE JUNE 22 1880 


9800 12200 


Time 9 


AFTERNOON 


GALLONS) 14550 16200 18300 19800 2165C 


DEBATE 
23500 


* 
(BRADLAUGH) suNE 23 1529 


25ic0 27609 22550 34800 $3906 


{ 


TIME ZAM. 


SUNDAY JUNE 20 


GAttons 1700 3100 4300 &5c0 6500 


e oPM. 


7509 8400 98200 (C309 


3 


time 7.A.M. & io 


| 


HEATING APPARATUS HOUSE OF 
cco 


TEM, 


CALLONS Sto 1000 1500 2ce 2500 
7) 
‘Time 5 ° 7 6 3 12 2am. 3 
SUNDAY DECFiaso 
GALLONS 590 1009 2903 3090 3500 
MONDAY G*" DECR 
GALLONS “sro SSoU Goce E500 7ono 
6| | 


water current continuing for a time to revolve in the lower | inferential meters he had tried gave irre 


lar results ; but 


of the case. The projections in the case regulate the | the best he tested was the Tylor meter, the next being the 


velocity of the fan. There is an appliance for regulating 
the speed of the fan by a counter current of water, so 
arranged that it is adjustable from the outside of the case. 
The defect of the meter is that, like all rotary meters, it is 
liable to pass a certain quantity of water without 
registration, but this quantity can be limited to an 
amount comparable with the minimum registration of 
piston meters ; but at the expense of rendering the meter 
too delicate for use in corrosive water. The author drew 
attention to the great influence of Dr. Siemens’ invention 
on the introduction of rotary meters. 

In practice abroad, where rotary meters are mostly 
employed for domestic supply, a meter having moderate 
accuracy with very small flows is found the most advan- 
tageous. Cisterns are not in use, and the consumer can- 
not therefore conveniently defraud the company by allow- 
ing the water to trickle slowly. As a matter of fact, it is 
certain that in ordinary use the quantity of water drawn 
at very slow speeds, in domestic supplies, is very small. 
Accordingly in Russia, Germany, Austria, Italy, and 
France, the rotary meters described in this paper are used 
almost exclusively for domestic supply, and the payments 
for water are collected according to the registration of the 
meters. If meters are to be employed for domestic ser- 
vice, it will be necessary to register small quantities. The 
— of the Continent proves that there is no 
difficulty in registering small quantities, whether with a 
rotary or piston meter, provided they are not drawn at a 
very slow speed. Here the author gave several tables 
showing that the records of some rotary meters were 
the same as piston meters; and afterwards 
proceeded to point out the great advantage of meters as a 
means of preventing waste, and thereby of increasing the 
efficiency and diminishing the cost of the service, under 
whatever system that service may be administered. If 
the water companies were willing to grant supply by meter 
instead of by rate, there would no difficulty in wae 
ing existing meters to fulfil any conditions n . se 
then referred to the system introduced by Mr. Deacon at 
Liverpool, with his waste-water meter, and carried out 


by Mr. Muir, of the New River Water Company, 
and other engineers, and gave a —, of an 
apparatus for the same pu , which has been applied 


by the author to the existing Tylor meter. The aver- 


age gross income of all the London waterworks is 
at the rate of less than 7d. per 1000 gallons, and the trade 
supply is about one-fifth of the whole. The author sug- 


Siemens meter. Respecting the movement of the meter 
after the drawing-off was stopped, his experiments indi- 


' cated that this was compensated for by the time taken to 


get the meter into motion after flow commenced. The 
rotary meters were; he considered, very valuable for many 
purposes where small dimensions were necessary, but they 
were not as accurate as piston meters. 

Mr. Hawksley remarked that the impulse meters 
described were from 100 to 200 years old, in one form or 
another; and he showed how it was that they always 
tended to move more slowly than the water going through 
them. He mentioned that the use of rotary meters gave 
rise to manipulation by which a householder having a 
cistern could diminish the record, by causing the flow from 
the supply cock into the cistern to be so slow as to be only 
just abies to give the total quantity required in the 
twenty-four hours. He thought rotary meters useful for 
rapid flows, but not for low velocities and small quantities. 
The cost of supplying the London public by meter would 
be exactly 50 per cent. of the entire cost of constructing 
waterworks without meters. That increase was so 
great that he did not think that we should in this 
country come to supply by meter. Mr. Hawksley 
described a number of meters, and mentioned their cha- 
racteristics. He thought the introduction of meter 
measure supply would be materially detrimental to clean- 
liness, In on Rarely with about a quarter trade supply 
the consumption had been reduced to 17 gallons per head 
by waste water meters and proper regulations not in any 
way troublesome to consumers, Mr. Newman gave the 
results of some experience in South America, At one place 
where rating by meter had been adopted by 2639 out of 
4480 consumers by choice, the charge for water had gone 
from 23, the rate charge, to 39 the charge by meter. 
Different kinds of meters were used—Kennedy’s, Tylor’s, 
and Halske’s being preferred. Mr. Rich said that in 
London inferential meters were used, but they were usually 
changed every two years, and he suspected that the regis- 
tration at the end of that time was usually detrimental to 
the water company. He mentioned instances of the stick- 
ing of rotary meters, and many instances of the substitu- 
tion of piston meters in their place—as in Paris and 
Brussels, A recent committee has decided that every 
Parisian householder must take water by meter, and four 
positive types of meter are admitted for their selection. He 
also suggested that these meters should be fitted to receive 
apparatus of a character similar to that of the steam 
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engine indicator, so that water companies or consumers 


_ should not be saddled with the cost of such numerous sets 


of clockwork, &c., which need, perhaps, only be used once 
every few months. Mr. Paget said that the objections 
which had been urged against supply of water by meters 
had years ago been urged against meter gas supply, but no 
one now argued that the companies or the consumers were 
robbed by their use. He had lately built his house in a 
town where the water supply was 40 lb. per square inch, 
and charged by rate. He proposed to pay by meter, but 
the company refused. He, however, found that a clause in 
the Company’s Act required charge by meter if a water 
engine was worked by the water, and so he decided to put 
down a cheap water engine. Upon this being known, the 
company said Mr, Paget need not put down the engine, 
the water should be charged by meter. When Mr. Paget 
found at first that the company would not charge by meter, 
he got tenders for fittings and cisterns for paying by rate ; 
afterwards he got tenders for supply by meter, and he 
found that it was so much less, that instead of 50 per cent. 
greater cost, as mentioned by Mr. Hawksley, for construc- 
tion, &c., it would not be any more, if as much, because 
waste preventers, instead of having to be fitted to each 
water-closet, and other draw-off fittings, were not required, 
the waste, if any, being thrown on the consumer; and he 
thought that many companies would soon follow Paris 
example. Mr. Hawksley explained that Mr. Paget’s cost 
was only that of the householder, and did not affect the 
accuracy of his statement of the cost of works of water 
supply, which might be put at £5 per head, and if the 
water company had to add meters the cost would add 50 per 
cent. to the capital without meters. Mr. Chaney re- 
ferred to the difference of record by rotary and 
piston meters, and gave some figures indicating that 
in practice the percentage of error was greater or less with 
either kind of meter according to the rate of flow. Mr. 
Price Williams regretted the tone of Mr. Hawksley’s 
remarks, and said that the supply per head in London 
ought to be only about 15 gallons, instead of about 27, as 
now appeared, and that this saving on the 6}d. which the 
companies received per 1000 gallons would be 3d., repre- 
senting a money saving of £639,800 per year, and this Mr. 
Williams seemed to consider a reason for settling with the 
companies, and paying the enormous sum proposed by the 
late Mr. Smith. Mr. E. A. Cowper remarked that a large 
proportion of the whole of the capital of a water company 
went in reservoirs, and supply of less water would not 
enable them to save much under this head. If waste 
could be prevented, the consumption would be reduced by 
about 50 per cent., but he did not see how the companies 
were going to save by putting in meters, Mr. Hawksley, 
in explanation, said the average cost all over England was 
per 1000 gallons, including dividends, interest on 
capital, &c., and the cost of pumping, even where coal was 
expensive, did not amount to more than a farthing per 
1000 gallons for every 100ft. through which it was lifted. 
In London, taking the lift as 300ft., the cost would be but 
three farthings, out of a cost to consumer, including waste, 
of 7d., the remainder of the cost going for numerous 
expenses and interest on enormous capital. If consumption 
was so reduced at each house as indicated in the paper, the 
charge would have to be raised to something like 2s, 6d. 
per 1000 ons, to pay even 5 or 6 per cent. on the 
capital. The discussion was then adjourned until Friday 
evening. 
On Friday evening Mr. Chas. Hawksley and several 
other speakers referred to the quantity of water which a 
rotary meter would pass into a house with a large cistern, 
which could be gradually filled with a cock turned on only 
a dribble, which would not be recorded by a rotary meter. 
Mr. C. Hawksley mentioned that the Bridgewater water 
supply works were constructed for 20,000 inhabitants, and 
the cost was £2 per head. 

Mr. Paget thought few people would trouble to manipu- 
late their water supply peg cause the reduction of the 
meter record when they would have to manipulate for a 
week to save 6d. Mr. Tylor, in reply, said that the con- 
sumption per head in Germany amounted to from 8 to 
15 gallons, and most towns elected to be supplied by rotary 
meters, the companies paying for the meters in many cases. 
In reply to Mr. Rich, he remarked that the clock 
could be removed from his waste detector meter in a 
minute. He referred to the great saving in water which 
had been effected in Liverpool by Mr. Deacon’s meter—in 
many parts of the town as much as 50 per cent. 

A vote of thanks was accorded to Mr. Tylor for his 
paper, which had opened up an important subject. 

A paper by Mr, A. A. Langley was then read on 

Tue Bazin System or Drepeine. 


This paper is a description of the construction and 
working of a dredger on M. Bazin’s system, as used by the 
author for the past three years in dredging sand and 
other material in Lowestoft Harbour. The dredger is 
represented in its — features on the diagram, Fig. 1. 
The total length of the hull is 60ft., with 20ft. beam. In 
the after part of the hold is placed a horizontal boiler A, 
which supplies steam to a pair of inverted vertical engines 
B. These engines drive, through belts and overhead 
pulleys, a centrifugal pump C, which discharges into the 
open trough H. The suction pipe D of this pump passes 
through the side of the dredger, and then forms an elbow 
bent downwards at an angle of 45 deg. To this elbow is 
attached a flexible pipe E, 12in. in diameter and 25ft. 
long, made of india-rubber, with a coil of iron inside to 
help it to keep its shape. At the lower end of this pipe is 
an elbow-shaped copper nozzle which rests on the bottom, 
and is fitted with a grating to prevent stones getting into 
the pump, and stopping the work. The flexible tube is 
suppo by chains that pass over the head of a derrick 
F, mounted at the stern of the dredger, and then round 
the barrel of a steam winch. By this means the depth of 
the nozzle is altered, as required to suit the depth of 


water. A man stands at the winch, and lifts or lowers 
the pipe as is required, judgi g by the character of the 
discharge from the pump. If the liquid discharged is 


very dark and thick the nozzle is too deep in the sand or 


ravel ; if of a light colour the pipe must be lowered. 

he best proportion of water to sand is 5 to 1, When 
loose sand is the only material to be dealt with, it can be 
easily sucked up, even if the nozzle is deeply buried ; but 
at other times stones interfere with the work, and the 
man in charge of the flexible tube has to be very careful 
as to the depth to which the nozzle may be buried in the 
sand. The pump is shown in Figs, 2 and 3. The fan is 
2ft. diameter, and has only two blades, a larger number 
being less efficient. The faces of the blades, where they 
come in contact with the sand, are covered with flaps of 
india-rubber. Small doors are provided at the side of the 
pump for cleaning it out, extracting stones, &c. The fan 
makes 350 revorstlons per minute, and at that speed is 
capable of raising 400 tons of sand, gravel, and stones per 
hour, but the average in actual work may be taken at 
200 tons per hour. is is with a 10-horse power engine, 
and working in a depth of water varying from 7ft. to 25ft. 
The great advantage of this dredger is its capability of 
working in disturbed water, where the frames of a bucket 
dredger would be injured by the rise and fall of the 
pene Thus at Lowestoft bucket dredgers are used 
inside the harbour, and the Bazin dredger at the entrance, 
where there is sand and gravel, and where the water is 


ton 2°812d. The repairs to steam tug, hopper, barges, and 
dredger have averaged about 2d. per ton. 


Before the discussion on the paper commenced, Mr. 
Langley remarked that attempts had been made to connect 
the engine direct to the pump of a Bazin dredger, but this 
arrangement failed, and the Pelt acted as a safety arrange- 
ment and prevented breakage by slipping, when the pump 
was choked in any way. A new lock was constru near 
Lowestoft a short time ago, and the dredger pump was 
used to empty it ; when half empty the men placed a net 
in front of the delivery pipe and caught a cartload of fish, 
many of which were uninjured. In the discussion Mr. 
Wallick, who had superintended the use of the dredger at 
Lowestoft, gave some of his experience there, and repeated 
the information and opinions given by Mr. Langley in the 


paper. 
Mr. Ball, London agent for M. Bazin, said that as 
devised by M. Bazin the pump was placed below water 


level, so that the head of water outside should be utilised ; 
but he—Mr. Ball—now placed the pump considerably 
above water level, as no specially-formed craft was thus 
necessary. He also described some of the steps by which 


he had arrived at the present arrangements of the whole 
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more disturbed. The dredger does not succeed very well 
in soft silt, because, owing to its slow precipitation, it runs 
over the sides of the hopper barges without settling. Nor 
does it do for dredging solid clay. It gives, however, 
excellent results with sand and gravel, and for this work 
is much superior to the bucket dredger. The experience in 
working was then described, showing that a great many 
very discouraging failures preceded successful working, 
about a year being ex ae in getting good results, 

Cost of Working.—The vessel or barge for carrying the 
machinery and pumps cost £600, and the contract price of 
the machinery and pumps was £1200. But before the 
dredger was taken over by the company the alterations 
before enumerated had cost about £300, bringing the total 
for barge and dredger up to £2100. In building a second 
dredger this might of course be greatly reduced. The 
cost of repairs for one month’s working has been only £5. 
The contractor receives for labour alone 23d. per ton, Soe 
at the rate of about 1}d. for the dredging and 3d. for 
taking to sea—a lead of two miles—all materials being 
supplied to him. The consumption of coal is at the rate 
of about 1 ton for 1000 tons of sand dredged. At Lowes- 
toft Harbour the total amount of dredging has been about 
200,000 tons yearly, but this is now much reduced in con- 
sequence of the pier extension recently constructed by the 
author, which now prevents the sand and shingle from 
the sea blocking the mouth of the harbour. The total cost 
of working has been 2°572d. per ton, which with 10 per 
cent, interest on capital, ‘240d., makes the total cost per 
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plant, and gave some particulars of its working. Mr. 
Crampton asked some questions, in reply to which Mr. 
Ball said the longest distance they had carried the material 
was 1200 yards in two relays—namely, a second pump on 
a floating barge with special engine. The distance to 
which they could carry the material depended upon its 
character. Fine sand would travel well; mud would not, 
boulders would not, though gravel would. To give the 
water a rotary motion he hed imental a helical piece of 
angle iron, and so prevented deposition. 

Mr. Chas. Hawksley suggested the use of baffle boards 
to cause the deposition of mud; but Mr. Langley said 
these had been tried without much success. 

A vote of thanks was accorded Mr. Langley for his 

per ; and a paper was then read by Mr. Ellington, “On 
Frrdreulic Lifting Apparatus.” The discussion was, how- 
ever, postponed to another meeting, and to this time we 
shall postpone a report. 

A vote of thanks was proposed and seconded to the 
Institution of Civil Engineers for the use of the hall, and 
the proceedings terminated. 


At the meeting of the Metropolitan Board of Works at the 29th 
ult., it was agreed that the superintending architect should 
temporarily have two additional assistants for the work of survey- 
ing and reporting upon the London theatres and other places of 
a with a view to alteration, to secure public safety in 
case 0 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 
To-payY—Thursday—business on ‘Change in Birmingham was 
influenced by circulars this morning received from Earl Dudley and 
from Messrs. Wm. Barrows and Sons. It will have been borne in 
mind that immediately after the late quarterly meetings both 
these firms rotified that their prices must now be subject to those 
ruling at date of execution of order. These announcements were 
made after Messrs. John Bradley and Co. had put up marked bars 
to £8, a rise of 10s. per ton. 

The circulars to-day made known that the price of iron at the 
Round Oak Works—Lord Dudley’s—have not been advanced, and 
that orders can there be received as heretofore; while as to 
the iron trade at the Bloomfield Works, Messrs. Barrows on their 
part state that they do not anticipate that they shall find it 
necessary to advance the price of iron, and that they are therefore 
open to receive orders at present prices, subject to their approval 
of specifications. 

I have before intimated that the indefiniteness of the previous 
circulars was leading to the holding back of orders whenever 
buyers were not bound to obtain immediate supplies. Customers 
preferred to buy from firms who were prepared to quote; and 
such firms were getting the bulk of the business doing in that 
quality. Having retrieved their mistake, alike the Earl Dudley 
and Messrs. Barrow may reasonably hope to share the orders now 
upon offer. Messrs. John Bradley and Co. are understood to still 
require £8 for their marked bars. Earl Dudley's prices are now 
detinitely £8 2s. 6d. for Round Oak common; and Messrs. Barrows’ 
B.B.H. bars are £7 10s. and upwards. 

Iron of this description was not much sought after either yester- 
day in Wolverhampton or to-day in Birmingham, though some 
good orders have been recently booked by a few firms whose prices 
have not been advanced. The New British Iron Company is 
doing better in this department than for some time past, as well 
upon home as upon export account; and its outturn would have 
been larger if it could have obtained a larger supply of its own 
pigiron. Towards the augmenting of that supply it is pushing 
on its preparations for re-starting a third blast furnace. The 
price of the New British Iron Company is £7 10s. Soon this com- 
pany will have their wire mill again in operation. 

Messrs. Noah Hingeley and Son are very busy turning out the 
finished iron for which they are well-known, and they are extend- 
ing their milland forge capabilities. Not a little of this firm’s iron 
goes into anchors, and cables, and chains upon their own premises, 
the demand for these being excellent, not merely from the Clyde, 
the Tyne, and Barrow, but likewise from the North European and 
other export markets, not excluding Belgium. Messrs. Hingeley 
and Son are amongst the largest cable and anchor firms in the 
kingdom, and they were never more busy than now in this depart- 
ment. The rigging chain shops are likewise kept in full swing. 

The Pelsall Company is briskly occupied. Like several other 
finished iron firms in South Staffordshire, it is making more 
iron than ever before. Compared with a few months back it 
is making more by 700 or 800 tonsa month, and the prices are 
more than a satisfactory increase. 

The Patent Shaft and Axletree Company is busy in its steel 
and iron departments, and its prospects, like those also of most 
other ironmasters hereabouts, are improved by the decision of the 
Mines Drainage Commissioners at their meeting in Wolverhampton 
yesterday to spend from £35,000 to £40,000 upon mines and sur- 
face drainage in addition to the customary expenditure of the 
engineers. 

To-day there was a fair extent of business done in medium bars 
at prices averaging from £6 17s. 6d. up to £7 5s.; and some few 
orders were secured for marked bars by the two firms who have 
now removed from the market all uncertainty touching the rates 
at which they are prepared to sell. 

The makers of best sheets reported the continued delivery of 
orders at the £1 advance declared on the eve of the quarterly 
meetings. Certain firms of this order are well supplied with work 
up to April. 

Boiler plates keep in good request, and some brands cannot be 
got unless at a rise upon former prices. Scarcely any feature of 
the market is more satisfactory than the revived demand for this 
product of the mills and forges of Staffordshire. 

There was a little less anxiety to buy galvanising sheets both 
to-day and yesterday ; and though there has been a sonsiderable 
drop in spelter, yet there was no declared reduction in the open 
market quotations by the galvanisers, whether for corrugated 
roofing sheets or for any other of their leading commodities. Still 
galvanised sheets were here and there procurable at a reduction of 
os. per ton. 

Nail rods, both slit and rolled, were in a little better request, 
and a fair business was doing in nail strip. 

Merchant advices received this week from Melbourne state that 
the values of galvanised sheets were firmly maintained. Quotations 
ranged from £21 10s. to £22 10s.—the latter for ‘“‘ Orb ”*—and £23 
for Gospel Oak. Fifty cases of this brand had been quitted the 
week before date of advices. At auction last week, 50 cases of 
galvanised corrugated iron, faulty, had been disposed of at 
£20 2s. 6d. for 26 gauge; 48 cases “Stork” brand, sold at the 
same time, brought £21 to £21 10s., according to size. Fifty cases 
of ‘“‘ Orb” had been sold privately at £22 10s. Bar and rod iron 
were in request at £9 10s. to £11. Black sheet iron was selling 
steadily ; assortments of Nos. 8 to 18 were quitted at £11 10s., 
while for Nos. 20 to 26 £13 10s. was obtained. Hoop iron for 
trade purposes was offered at £10 to £11. Nos. 6, 7, and 8 drawn 
fencing wire were in better request, sales at date of advice being 
made at £13 10s., £14, and £1410s. Tin-plates were offered at 15 
per cent. advance on invoice for good assortments. I.C. coke was 
moving at figures ranging up to 20s. on spot. ; 

Pig iron at Melbourne, the advices further state, was moving 
only for requirements ; £5 10s. was asked for small lots, but over 
£5 5s. could not be got for larger bales. A shipment of 100 tons 
had been sold to arrive, although its arrival was two months away. 

In Wolverhampton and Birmingham pig iron is unchanged upon 
the week. Transactions were rare both yesterday and to-day, con- 
sumers having mostly supplied their requirements for some time to 
come. Prices are without quotable change. Common qualities 
were somewhat strengthened by the assumption that they have 
been proved to be suitable to the making of steel by the basic 
process. 

Coal is very abundant for the time of the year. There is no 
difficulty in getting supplies as well for manufacturing as for 
domestic consumption, in other than rare and exceptional instances. 

An accident which has thrown 700 miners out of work and has 
ruined colliery plant worth £9000 happened on Monday, at the 

yits of the Pelsall Hall Colliery Company. The headings have 
foto been driven towards some disused workings and all precaution 
has been taken to prevent accident. These seem to have failed, for 

on Monday water was tapped unexpectedly. Fortunately only a 

few men were working at the time, these escaped themselves and 

got the horses and part of the plant up. By Tuesday morning the 
water had got into two adjoining pits of the Pelsall Coal and Iron 

Company. Work was suspended here and powerful pumping 

machinery was put on. The efforts to get the flood under are 

continuing with vigour; but it is feared that work cannot be 
resumed until some weeks ahead. The special rules of the Regu- 
lation Act were being strictly complied with at the time of the 
accident, five holes having been bored at a distance of 15ft. from 
the back of the heading where the men were working. The stop- 
page of the pits of the Pelsall Coal and Iron Company will not 

affect the iron-making operations of the firm. In November, 1872, 

twenty-two lives were Tost at the Pelsall Hall Colliery through 

inundation. 


Frenchmen have been through England recently seeking nut and 


bolt-making machinery. That old seat of the trade, Darlasion, 
has not, of course, been overlooked; and there the French have 
placed some of their orders. 

Bridge and roofing work is affording a fair extent of employment 
to the fitters. Among the contracts under execution at the works 
of the Darlaston Bridge and Roofing Company is a pier for 
Ballymascanlin, Ireland, which will be mean connection with 
some railway, extension work at that place. The same firm has 
recently sent away a considerable area of roofing for Mexico, and 
bridge work for railways about London. 

Messrs. Horton, Son, and Co., engineers, Darlaston, are supply- 
ing a second shelter roof to the order of the London and North- 
Western Railway Company, to be erected in connection with 
extensive station enlargements in Wolverhampton. 

The railway fastening firms remain well employed all round. 
While some firms are occupied mostly in filling the orders of home 
railway companies, others are busy upon export work, the needs of 
South America bulking largely. 

The promoters of, the Bromgrove Gas Bill have successfully 
started the measure on its parliamentary course. The powers 
sought are for the dissolving of the present Bromgrove Gas 
Company, Limited, and its re-incorporation with further powers, 
chietly the power to suppy electricity. 


NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 

Manchester.—There has been very little doing in the iron trade 
of this district during the past week. Buyers, in view of the un- 
settled state of the money market, have naturally been reluctant to 
put out further orders of any weight that could by any possibility 
be held back, whilst there has been rather more anxiety to sell on 
the part of holders of iron. This has brought about an easier tone 
in prices for prompt delivery, but there is so general a feeling of 
confidence with regard to the future that there is a marked absence 
of any pressure to sell forward at under current rates. 

At Manchester, on Tuesday, there was a very flat market. 
Inquiries of any kind were very few, and in some cases outside 
brands of pig iron could be bought at 6d. under last week’s prices. 
Lancashire makers of pig iron still quoted 52s, 6d. less 24 for both 
forge and foundry pig iron delivered into the Manchester district, 
and although inquiries are not coming forward at this figure, they 
are for the present so well employed with deliveries under contract 
that they are under no necessity to force sales. Local hematites 
are in good demand for Sheffield and other steel manufacturing 
districts. Lincolnshire pig iron is rather easier, forge numbers 
being otfered by makers this week at 52s., and foundry numbers 
at 453s., less 24 delivered equal to Manchester, with second- 
hand lots to be bought at about 1s. per ton under these 
figures. Middlesbrough iron was also being offered at 50s. 10d. 
per ton net cash, without, however, tempting buyers. Finished 
ironmakers in this district continue well employed, specifi- 
cations in some cases coming in more rapidly than they can 
be completed, and for delivery into the Manchester district their 
prices remain firm at £7 2s. 6d. for bars, and £7 10s. to £7 12s. 6d. 
for hoops, but merchants under contract who are in want of speci- 
fications are offering at under makers’ rates. 

The engineering trades continue generally well employed, but 
there is at present an unsettled feeling with regard to the wages 
question. The circular recently issued by the Iron Trades 


Employers’ Association, of which I gave an abstract at the time, | 


has been taken up by the men. A representative meeting of the 
members of the Amalgamated Society of Engineers employed at 
the various shops in the Manchester and Salford district has since 
been held at which this circular was severely commented upon, 
especially the portion which referred to the employer who had 
proposed to give back to the men the 2s. per week se tel off wages 
three years ago. The fact that some employers were willing to 
concede the advance of 2s. without solicitation is held by the men 
as sufficient contradiction to the statement that the margin of 
profit was still too small to admit of higher wages being paid. 

‘aking the view that the Employers’ Association did not intend to 
redeem the promises made that as soon as a revival of trade 
took place they would restore the amount of reduction 
submitted to three years ago, the district committee of 
the Amalgamated Society of Engineers at a special meeting 
have passed resolutions to the effect that having considered 
the wages question of the district, they were of opinion 
that the time had arrived for the restoration of the 2s. taken off 
wages in December, 1878, believing that the state of trade and the 
steady improvement which was taking place fully justified them in 
arriving at that conclusion, and that all employers, whose work- 
men’s wages were reduced, and where the same had not already 
been restored, should be hereby informed that they would be 
required to return to the rates of wages in existenee previous to 
December, 1878, or in other words, that the 2s. per week then 
taken off must be restored to the men not later than Saturday in 
this week. Further it was resolved that it be an instruction to all 
members of the society who might be affected by the foregoing 
resolutions to pay strict attention to them, and if not paid 
in accordance cou to cease working after the date named, 
or in works where notice was required to tender such notice 
in conformity with the rules of the works. This distinct intima- 
tion of a strike at the close of the present week unless an advance 
is conceded has been under the consideration of the Employers’ 
Association at a meeting held on Monday. As yet no definite 
decision has been come to, but to-morrow—F riday—another meeting 
will be held, when no doubt some course of action will be deter- 
mined upon. 

The Lancashire and Yorkshire Railway Company is at present 
erecting at its Miles Platting Works an American locomotive 
which has been sent over in sections, and which is being fitted 
with Eames’s patent vacuum brake. The engine was originally 
built for the Philadelphia and Reading Railway, and has 
not been brought over here with any idea of introducing 
American locomotives to this country, but solely with the 
view of illustrating the working of the brake, and no doubt 
the exceptional construction of the locomotive as compared with 
those running on English lines will tend to give the brake addi- 
tional prominence. The American locomotive, with a fire-box 
extending nearly 2ft. beyond the frame on either side, and carrying, 
like a saddle, on the top a covered-in cab for the driver, and in 
every other respect so altogether different from the ordinary Eng- 
lish locomotive, will certainly, if nothing else, be an object of 
curiosity. The brake has already been described in the columns of 
THE ENGINEER, and it is only necessary to say that the chief 
feature is the arrangement of the diaphragms, which are also left 
open to the action of the atmosphere, which, it is claimed, renders 
cheae more durable. The Lancashire and Yorkshire Company 
has already had the brake in use on several of their passenger 
trains for two years, and I learn from the officials that it has given 
satisfaction. The further trials with the American locomo- 
tive—which, when completed, I understand, will be attached to 
one of the company’s passenger trains—will be made as a public 
test, and it is the intention of Mr. Eames afterwards to put the 
locomotive on the continental lines for additional experimental 
tests in Germany and France. 

The coal trade shows no improvement. All classes of round 
coal continue a drug, and low in price; and engine fuel is also 
fairly plentiful. List rates have only been reduced this month in 
exceptional cases, but there is a great deal of underselling, and 
there are heavy stocks, with the bulk of the Lancashire collieries 
on short time. 

The committee of the Manchester Coal Exchange in their annual 
report, which will be shortly issued to the subscribers, are able to 
show a continued steady increase, both as regards members and 
the amount of subscriptions. The income for the past year has 
been £220, with an expenditure of £156; the subscribers have 
increased from 336 to 404, and the subscriptions from £167 to £218, 
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Mr. George Green, of the Tyldesley Coal Company, has been 
unanimously recommended as president for the ensuing year, 

Barrow.—Hematite pig iron, as regards the demand from abroad, 
is very fully sustained, while the demand on continental and home 
account is furnishing evidence that the wants of users are increas- 
ing. Owing to the large consignments of metal, which of late 
have been purchased, a heavy tonnage of metal will shortly be 
exported, and I believe that makers are doing their utmost to 
increase their already very heavy output. In the Furness district 
I note that three furnaces will shortly be lighted which at present 
are undergoing repairs and improvements, At other works in the 
district makers are in a very good position for turning out metal, 
having had all their furnaces put into blast. The Furness district, 
including Cumberland, yields about 33,000 tons of pig iron per 
week, Only asmallamount of iron is held in stock, and is chiefly 
in the hands of producers and merchants, who are waiting the 
shipping season to be more advanced. On the local railways the 
trattic has increased very much of late, and in Furness two loco- 
motives have been ordered to meet the increased demand for 
carriage. I cannot say, however, that prices show any great varia- 
tion, but, as I have in my former note pointed out, that quotations 
cannot be taken as a sure guide of the business done in the market. 
No. 1 Bessemer is 65s, 6d.; mixed parcels, 63s. Gd.; and Nos, 3and 
4 forge at 62s, 6d. per ton on truck or f.o,b. 

In the steel trade makers have of late not booked any large 
number of contracts, but this is on account of their hands being 
already pretty full. I am in a position to state, however, that 
American buyers are anxious to place new orders, although the 
— of the mills in America has been greatly augmented. 

uring the year a very heavy tonnage of metal will have to be 
made to America. 

In the iron shipbuilding industry I have nothing new to chronicle, 
except that inquiries are being made with a view to placing orders 
alinost daily. A very fair supply of work, however, yet remains 
in the hands of builders. So Rr as the finished tron which is pro- 
duced in this district is concerned, I am informed it is a com- 
mercial failure, principally on account of the disadvantages makers 
have to contend with in the carriage of the class of iron which is 
used. Engineers, both in the marine and ordinary department, 
have a good number of orders in hand. Boiler-makers, railway 
rolling stock manufacturers, and minor branches are similarly 
situated. Iron ore realises from 1s, 6d. to 18s. 6d. per ton at 
mines, but as most of the mines are well bought forward, the sales 
of late have not been numerous. A large tonnage of Antrim ore 
is being imported into this district, and sales are plentiful. The 
coal trade shows no change, there being a heavy demand at prices 
varying from 10s. to 14s. 6d. per ton delivered. Shipping moderately 
employed. 

Several gentlemen interested in the iron and steel industries are 
about to pay a visit to Barrow-in-Furness with a view of establish- 
ing large forge works there. 

To meet the great demand for cottage houses which is said to 
exist at Barrow-in-Furness, a Middlesbrough firm are about to erect 
400 on Barrow Island. 


THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

Mr. F. Brirrary, the president of the Sheflield Chamber of 
Commerce, warns manufacturers of steel rails against expecting a 
continuance of the heavy orders which have recently, and are still 
being, received from the United States. ‘‘ America,” he says, ‘is 
so rapidly increasing her powers of production that in a very short 
time she will be able to supply not only herself, but the world.” 
Mr. Brittain, who has given great attention to the French Treaty 
negotiations and has been before the Commission at Paris, declares 
that a solution of the present difficulty in regard to the Treaty 
would be found if the Finglish Government would give a kind of 
pledge that it would not sign a Treaty which was less favourable 
than the present. 

Mr. Brittain devoted part of his speech to setting forth the 
importance of Goole as a port for Sheffield goods. 

An important movement is at present going on among the iron- 
workers in the Sheffield and Rotherham district. Mr. Copper, the 
operating secretary of the Staffordshire Board of Arbitration, has 
been urging the ironworkers of the district to join the Stafford- 
shire organisation. He has had long experience in settling disputes, 
and believes that conciliation and arbitration are the only true 
methods. Those who thought otherwise were the men who 
believed in strikes. Dividing the last twenty years into two periods 
he showed that from 1860 to 1870—being the period during which 
strikes and lock-outs were the agencies employed for the regulation 
of wages, the average tonnage rates paid for puddling in South 
Staffordshire were &s. 44d. per ton, and during the next decade— 
from the end of 1870 to 1881, the period during which boards of 
conciliation and arbitration had been the means of regulating 
wages, the average rate was 9s. 7d. per ton, notwithstanding the 
fact that the last ten years included seven years of unparalleled 
trade depression. A resolution was passed with the view of 
securing 6d. extra per ton for puddling, and a second resolution 
was passed calling upon the ironworkers of the district to join the 
boarl with the view of strengthening it, and of sending a 
representative from South Yorkshire. 

Many miners’ meetings have been held since my last letter, and 
affairs are not quite so promising as they were. The Wharncliffe 
Silkstone colliers, having heard the result of the operations of the 
sliding scale in force for the last half-year, approved of the pro- 
posal to continue the arrangement. The Thorncliffe colliers, how- 
ever, meeting the same day, resolved to oppose the sliding scale 
unless it was accompanied by an immediate advance in wages of 
10 per cent. Mr. Erith and Mr. Pickard are encouraging the 
colliers to insist on an advance before accepting the sliding scale, 
though they know well enough the employers will not concede any 
such demand. 

The men employed at Thrybergh Hall Colliery held a meeting at 
Kilnhurst on Monday, when a Wombwell miner expressed himself 
as a determined opponent of strikes, which, he said, had never 
benefitted either the colhers or the country asa whole. Speaking 
at the same meeting, Mr. W. Chappell, secretary of the Sheftield 
and Rotherham District Miners’ Association, stated that the 
masters had become thoroughly sickened of past proceedings, 
which had resulted in disastrous loss not only to themselves, but 
to the men; and they saw that the only means of preventing a 
repetition was the sliding scale. Forty-five thousand pounds had 
been spent in strikes in South Yorkshire, and the only battle won, 
notwithstanding this enormous expenditure, was that at Denaby. 
The result of the strike at Thorncliffe, according to Mr. Chappell, 
was that at the present time not 600 men out of the 1800 men 
working there were in the Union. 

There is no change in the heavy trades, which continue exceed- 
ingly brisk. The Australian orders in the lighter departments con- 
tinue to be exceptionally good. At the London ivory sales several 
of our local manufacturers managed to secure a considerable weight 
of han-lles, and in doing so have saved 10 per cent., as cutlers and 
dealers, in consequence of the higher prices current at the sales, 
have been competed to raise their prices. The supply was con- 
siderably below the average. The 20 tons of Egyptian ivory with- 
drawn in October formed the bulk of that kind on offer, 

An important local trade which is seldom noticed is that in 
spectacles. Messrs. Chadburn Brothers, Nursery-street, Sheffield, 
have a great reputation for the finest classes of these indispensable 
articles, and they have of late years made a speciality of spectacles 
for poor people. ‘‘R.” in the Times, gives an interesting account 
of the uses to which he has put these cheap “ glasses.” An invalid 
in the country, with time and a ae he has been spending 
both in providing spectacles for the poor, and he gives many 
interesting incidents of the good to be done in this way amo 
lace-makers and others. He specially recommends our loca 
opticians’ productions for this purpose. 
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THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


A CHANGE for the worse has overtaken the 
northern iron trade. This is eee because 
of the financial panic which is unsettling every 
commercial centre—especially the Glasgow iron 
market—and partly because of the threatening 
attitude of the ironworkers. A 6 per cent, bank 
rate makes it very desirable for every — to 
hold money, and very “ndesirable to hold any 
other commodity. This is sufficient to account 
for the alacrity with which bitherto speculators 
in warrants are now forcing them on the market. 
It accounts also for the almost total absence 
of buyers, for no one wishes to become possessed 
of what may easily prove a ‘‘ white elephant.” 
Cleveland warrants were on Tuesday about the 
same price as makers’ iron, No. 3 g.m.b. was 
sold at 42s. f.o.b., but the amount of business 
done was very small. The stock held at Messrs. 
Connals’ Middlesbrough stores is now 175,686 
tons, being 550 tons less than a week since. 
This would almost seem to indicate that the 
cause of the reaction is from without, and not 
from within, the iron trade. 


The finished iron trade is decidedly slack. 
The unreasonable, and, indeed, childish petulance 
exhibited by the ironworkers because the realised 
price of finished iron during last quarter is not 
up to their ideas, founded on more recent quoted 
prices, is having a bad effect. Manufacturers 
are refusing to book more orders until they see 
how their cost of production is likely to be 
affected by their seshonan’s demands, and ship- 
owners having also taken fright, are keeping back 
or cancelling for the present their orders for new 
ships. Few new contracts are being placed, and 
if this state of things continues lower prices may 
be looked for. In the meantime prices remain 
nominally the same, though little or no new 
business is being done. Plates are quoted £7 5s., 
and bars and angles at £6 15s., free in trucks at 
Middlesbrough, less 24 per cent. discount, 

It is announced that the North Yorkshire 
lronworks, the last of those still remaining idle, 
is about to be re-started for the manufacture of 
angles. This is what it was originally designed 
for. The first directors are to be Messrs. Joseph 
Richardson, C. A. Head, Mark Robinson, and 
William Anderson, all of South Stockton. 

The annual meeting of the Board of Arbitra- 
tion was held at Darlington on Monday, After 
routine business the present unsettlement of the 
men in regard to Mr. Waterhouse’s recent returns 
was denounced. Mr. Trow, workmen’s secretary, 
said that ‘‘the men were now doubtful of every- 
body, and accused everybody of doing unjustly 
by them.” Eventually it was unanimously 
carried ‘‘That all men must continue at full 
work, and that any special circumstances affect- 
ing the present wages agreement shall have the 
immediate consideration of this board, and in 
case of failure to effect an agreement, the whole 
question of the sliding scale and future wages 
shall be submitted to an arbitrator.” Mr. Town- 
send, a delegate, said that ‘‘after that resolution 


if every delegate present did his duty there 
would no difficulty in keeping the men at 
work,” 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


Tue Glasgow pig iron market has been very 
irregular during the past week in consequence of 
the financial crisis on the Continent, the advancein 
the price of money and the purchases of pig iron 
on the part of the United States turning out less 
important than was anticipated. A large busi- 
ness has, however, been done in warrants by 
speculators, and a downward tendency in prices, 
which has been going on for a fortnight, has 
continued. The shipments have been a little 
better than they were last week, but still continue 
very moderate, in view of the fact that we shall 
now be entering upon the spring trade. They 
amounted in the course of the past week to 
8041 tons as compared with 7742 in the 
preceding week, and 8906 in the corresponding 
week of last year. The deliveries of pig iron into 
store have been comparatively small, but stocks 
are accumulating at the ironworks. There is a 
steady demand for pig iron at home, although 
the consumption of Middlesbrough pigs in Scot- 
land has for the time been somewhat diminished 
by a strike in the number of the foundries which 
use a large quantity of this metal. 


Business was done in the warrant market on 
Friday morning at from 50s. 9d. to 50s. 74d. cash 
and 50s, 114d. to 50s. 10}d. one month, the quota- 
tions in the afternoon being 50s. 9d. to 50s. 11d. 
cash and 51s. to 51s, 2d. one month. The market 
was irregular on Monday when transactions were 
effected at 50s. 105d. one month and 50s, 8d. to 
50s. 4d. cash in the morning, and at 50s. to 
50s. 2d. cash and 51s. 44d. one month in the 
afternoon. On Tuesday business was done at 
49s. 8d. to 49s. 5d. cash and 50s, to 49s, 8d. one 
month. 

The market was a shade firmer on Wednesday, 
with business between 49s. 5jd. and 49s. 10d, 
cash, and at 50s. 14d. one month. To-day— 
Thursday—the market has been steady at from 
49s, 8d. to 49s. 104d. cash. 

Business in makers’ iron this week has been, 
like that of warrants, of a somewhat irregular 
character, and it has not been easy to obtain 
reliable quotations. The different brands, how- 
ever, are offered by merchants as follows :—Gart- 
sherrie, f.o.b. per ton, No. 1, 60s. 6d., No. 3, 
53s.; Coltness, 60s. 6d. and 54s.; Langloan, 
61s. 6d. and 55s.; Summerlee, 60s. and 52s.; 
Calder, 60s. and 52s. 6d.; Carnbroe, 55s, 6d. and 
6d.; Clyde, 51s. and 4%s.; Monkland and 
Quarter each, 50s. 6d. and 48s, 6d.; Govan, at 
Broomielaw, 50s. 6d. and 49s. 6d.; Shotts at 
Leith, 61s. and 55s.; Carron, at Grangemouth, 
53s. 6d. (ditto specially selected, 5s.) and 
52s. 6d.; Kinneil, at Bo’ness, 51s. and 4%s.; 
Glengarnock, at Ardrossan, 54s, 6d. and 51s. 6d.; 
Eglinton, 50s. 6d. and 48s, 6d.; Dalmellington, 
Os. 6d. and 49s, 6d. 

The foreign shipments of Scotch pigs from 
Christmas to date, amount to 34,548 tons, as 


against 36,601 in the same period of last year ; 
and there are 105 furnaces in blast, as compared 
with 122 at the same date in 1881, The stock in 
Messrs. Connal and Co.’s stores amounts to 
631,000 tons, as compared with 514,000 at the 
same date last year. There is a total increase to 
date of the imports of Middlesbrough pigs of 
7604 tons. There have been considerable arrivals 
of iron ore at Glasgow since the date of last 
report, 

he manufactured iron trade continues busy, 
particularly all those branches that in any way 
contribute to the shipbuilding trade. Merchants, 
however, find business somewhat quieter at the 
moment, there being decidedly less doing through- 
out the lighter branches of the hardware trade. 
It is expected, however, that business will improve 
shortly. 

The report of the directors of the Glasgow 
Caradon Consolidated Copper Mining Company, 
Limited, to be submitted to the general meeting of 
the shareholders in Glasgow next week, expresses 
regret that business has not been of a more 
favourable character. The directors state that 
the low price of copper has seriously affected the 
results of their working. They expect, however, 
a better return from their mines, and this, along 
with the improvement in the prices of ore, which 
the directors consider it is only reasonable to 
expect during the present year, will enable them 
to present a very different account at its close. 
The working for the year shows a loss of £2522. 

The coal trade, looked at as a whole, appears 
to have slightly improved since last report. The 
shipments from Glasgow are several thousand 
tons larger, and there has been also more doing 
on the Ayrshire coast, and at the ports of the 
Firth of Forth. The inland trade, however, is 
in a rather backward state. Main coal in the 
West sells at from 5s, 10d. to 6s. 6d. per ton; 
ell, 6s. 10d. to 7s. 6d.; splint, 6s. 9d. to 7s. 3d ; 
and steam, 7s. 6d. to 8s. 3d. 

Messrs. Galloway, of Ayr, have opened up a 
new coal-field in the neighbourhood of Stair. The 
quality of the coal, which lies below a hard body 
of whinstone, and was at first difficult to get at, 
is reported to be very rich, especially in the quali- 
ties that make it useful for manufacture of coke. 

In the course of the past month, sixteen vessels, 
with an aggregate tonnage of 24,000, have been 
launched from the Clyde shipbuilding yards, 
compared with thirteen vessels of 900 tors in 
January last year. 


WALES & ADJOINING COUNTIES. 
(From our own Correspondent.) 


ONE of the projected railway schemes of the 
future is to be a line from the Llwydcoed station 
of the Great Western Railway into the Rhondda; 
a short tunnel is about the only difficulty, and 
the advantages are numerous. 


An advance in house coal to the extent of 1s. 
per ton has taken place, and it is expected that 
the house colliers’ wages will also be advanced at 
the end of the month. Dowlais, Plymouth, and 
Cyfarthfa ironworks gave notice of an advance in 
the prices of house coal dating from the beginning 
of February. 

In coal and iron good work is being done in all 
parts of the district. Swansea has continued to 
retain its high average of coal exports, and last 
week sent away over 30,000 tons. A similar quan- 
tity was sent from Newport. Mon., and Cardiff 
despatched over 130,000 tons. The complete total 
from the three leading ports of Wales of foreign 
coal shipments was 192,000 tons. This is one of 
the largest totals I have recorded, and shows that 
the estimate of Mr. Joseph, of Tydnaw, Treher- 
bert, given us last year, that 200,000 tons would 
be reached, was a prophetic one. Prices, too, are 
firm, even in questions of large contracts. 

I have long maintained in this column, though 
opposed by such a weighty authority as Mr. 
Menelaus, of Dowlais, that owners of special 
coal, such as Rhondda No. 3, should unite for 
the purpose of getting a just return for this ex- 
cellent, but fast becoming exhausted coal. A 
few days ago a meeting of owners was held, and 
a resolution passed to advance the price, and 
retain it at a uniform rate. 

No further action has been taken by the house 
coal men in their opposition to the sliding scale. 
Probably they are waiting to see the course that 
will be taken by the executive. I have a strong 
impression myself that it is the men’s representa- 
tives who are trying to get up a commotion. 
These men in good prosperous times like the 
present are of little importance, and get little 
pay. In stormy times, when their help is needed, 
the subscriptions come in more freely. This is a 
low estimate, but I am afraid it is a true one. 

Financial troubles on the Continent have not 
been without a deteriorating influence on our iron 
trade. Still this may be regarded as only a tem- 
porary matter. Trade continues active, and 
prices in all but pig iron are kept up. In the 
Swansea district bars are quoted at ts per ton ; 
iron rails, £5 10s, 

Old iron and scrap are bought freely, and 
Cyfarthfa is clearing off its surplus accounts, 
evidently with the idea that steel will be the 
entire future make there. Practical movement 
in that quarter may be expected in March. 

Steel rails exhibit little change, and order 
books are sufficiently full to allow of Krupp 
carrying off a substantial one for Spain without a 
murmur, 

Tin-plate shows that last advances have been 
retained. Tin has fallen £2 per ton. 

Amongst the clearances this week was a cargo 
of nearly 1000 tons of old rails for Baltimore. 

A serious accident occurred in the Ferndale 
Valley this week. About a dozen men were em- 
_— in sinking at the Cutch Colliery, and 
naving several holes, fired them and 
ascended. As soon as the charges had exploded, 
they again descended, when one which had not 
gone off burst upon them, killing one man and 
severely injuring others, 

The Glyncorrwg line—Swansea and Rhondda— 
is regarded as the favourite at Swansea, and, I 
hear, is to be matured. 

Blaenavon works have adopted the electric 
light, and like Rhymney is gomg ahead. Dow- 

is Works are also progressing, and several well- 
thought out improvements are being applied. 


THE PATENT JOURNAL. 


Condensed from the Journal of the Commissioners of 
Patents. 


*,* It has come to our notice that some applicants oy the 
Patent-oflice Sales Department, for Patent Specitications, 
have caused much unnecessary trouble and annoyance, 
both to themselves and to the Patent-office opiicials, by 
giving the nuinber of the page of THe ENGINEER at 
which the Specification they require is reserred to, instead 
of giving the proper number of the Specitication. The 
iistake has been made by looking at THE ENGINEER 
Inder and giving the numbers there found, which only 
reser to the pages, in place of turning to those ages and 
tinding the numbers of the Speciyication. 


Applications for Letters Patent. 

*,* When patents have been ‘ communicated” the 
name and address of the communicating party are 
printed in italics. 

24th January, 1882. 

343. Brakes, J.J. Tansley, Liverpool. 

344. RoorinG Tixgs, 8. H. Bevan, Neath. 

345. Winp InstRUMENTs, L. Varicas.—(7he Autophone 
Company, New York, U.S. 

346. Evecrric Lamps, R. E. B. Crompton, London. 

7. LAWN-TENSIS MARKERS, W. Thomson, Manchester. 

3. Guns, F. J. Cheesbrough.—(J. Nemetz, Vienna.) 

. Bootsand SHoges, H. Louds, Norwich. 

. Furr, J. H. Johnson.—(J. A. Strupler, Paris.) 

. Tanks, J. Holroyd, Leeds, 

2, Currina CHEESE, W. Chisbolm, Hawick. 

3, WaTeRr-CLoseEts, P. J. Davies, London. 

. Acetic Acip, H, J. Haddan.—(Fréhlich and Com- 
pany, Germany.) 

355. FirepLaces, W. J. Doubleday, London , 

356. Suips, A. W. Reddie —(J. McAdais, Boston, U.S.) 

357. CravaT FasTeENINGs, J. Hinks, T. Hooper, and F. 
R. Baker, Birmingham. 

358. SounDING Apparatus, C. A. McEvoy, London. 

359. ELecrric Lamps, J. N. Aronson, London. 

360. Winpow SasHes, W. R. Lake.—(P. W. Blythe, 
Boston, U.S.) 

861. ELectricaL -Conpuctors, W. R. Lake —-(H. A. 
Clark, Boston, U.S.) 

362. Gas Enornes, F. W. Turner, St. Albans. 

363. Rorary Motion, A. M. Clark.—(F. Elbing, 
Alyersdory, Austria.) 

364. TaBLers, W. Carter, Essex. 

365. Hanp.es of Doors, J. A. Macmeikan, London. 

366. Looms, 8S. C. Lister and J. Reixach, Yorkshire. 

367. SuLPHURIC Acip, W. Windus, Bristol. 

368. Puriryine Leap, W. J. Carr.—(P. Negris and E. 
Kizio, Lrgastiria, Greece ) 

25th January, 1882. 

369. Pusiic Conveyances, J. Clark, London. 

370. CoNCRETE FLoors, A. Cordingley, London. 

= Printine Macuiygs, T. G. and J. Dawson, York- 
shire. 

872. Canat Locks, J. Revel, Dukinfield. 

373. Suutries, J. R. Richards, Kirkham. 

374. Smokine Topacco, H. E. Meyer.—(Jcankel- Dazid, 
St. Claud, France.) 

375. CaTTLe Foon, C. D. Abel.—(0. Zucker, Berlin.) 

376. Piano-orcans, C. D. Abel.—( Messrs. Casure, 
Donadoni, and Pokl, Berlin.) 

377. Evecrric Lamps, Sir C. T. Bright, London. 

378. SigNaLLinG Apparatus, W. Thompson.—(W. 
Gary, Boston, U.S.) 

879. FLusH CisterNs, W. Wright, Plymouth. 

380. ELECTRO-MAGNETIC P1ano PLayers, C. N. Andrews, 
San Francisco, U.S. 

381. Disinrectants, E. G. Brewer.—(E. E. Eyasse, 
France. 

382. Dryine Tea, J. H. Johnson.—(J. Allen, Bengal.) 

383. Drawine Boarps, G. Low, Ipswich. 

384. CoLourrnc Materiats, W. R. Lake.—(E. D. 
Kendall, Brooklyn, New York, U.S.) 

385. Dryinc Bricks, G. Woolliscroft, Stoke-on-Trent. 

26th January, 1882. 

386. Cores for CaBLes, W. T. Henley, Plaistow. 

387. Gas, J. Walker, Leeds. 

388, TRANSFERRING DesiGns, J. M. Moss, Patricroft. 

389. Fire-arms, W. Lake.—( W. Trabue, Louisville,U.S.) 

390. TerreTs, W. R. Lake.—(B. Johnson, Boston, U.S.) 

391, Writinc INsTRUMENTS, W. P. Thompson.{G. W. 
Carleton and B. Coffin, jun., New York, and A. S. 
French, Brooklyn, U.S.) 

392, Osraininc Licut, W. P. Thompson.—(Union 
Electric Manufacturing Company (Incorporated), 
New York, U.S. 

393. CuTLeRy, H. M. Marsden, Sheffield. 

394. IsoLatTine Fire, H. M. Bennett. 

395, PHOTOGRAPHICAL Copigs, R. Schroer, Vienna. 

39. CONFECTIONERY, J. Greenwood, Bacup. 

397. Gas Enorygs, C. Emmet, Leeds. 

398. SuGaR, C. Scheibler, Berlin. 

399. DECORATING GLAZED EARTHENWARE, W. H. 
Slater, Stoke, and E. C. Hancock, Worcester. 

400. REVOLVING PROPELLER, C. Corneby, Poplar. 

401. Casks, 8S. Wright, Harriston, Canada. 

402. Sawine Woop, T. N. Robinson, Rochdale. 

403, ExurpitinG Apparatus, T. Whetstone, London. 

404. BorrLes, T. Wood, Portobello, N.B. 

405. Drepcine, C, J. Ball, London. 

406. Bouts, A. M. Clark.—(T. J. Bush, Lexington, U.S.) 

407. Savino Lire at Sea, W. Fewster, Margate. 

408. CooLinc Apparatos, F.C. Glaser.—(H. F. Schiller, 

Duren, Germany.) 

27th January, 1882. 

409. Heatinc FEED-waTER, M. Ashworth, Manchester. 

410. SeparaTine O11, G. Chapman, Glasgow. 

411. SEWERAGE GULLIEs, C. Pieper, Betlin. 

412. Butrons, L. A. W. Lund, London. 

413. Protectine Roors, B. L. Thomson, London. 

414. ADVERTISEMENTS, A. Cracknell, Peckham, 

415. VeLocipepes, W. Hill, Coventry. 

416, Furnaces, J. Cliff and J. H. Dawes, Lincoln. 

417. Gas Enornes, 8. Withers, Torquay. 

418, Latues, J. Dewrance, London. 

419. Corree-pots, W. R. Lake.—(J. Herttan, Bohemia.) 

420, Encines, H. J. Haddan.—(&. Schonyser, France.) 

421, FeLiogs, &c., G. Perks, Stafford. 

22. LUBRICATING R. Simon, Nottingham. 
423. EMBROIDERY, C. Barlow.—(C. Wetter, Switzerland.) 
424. Waste of Warer, M. Ingram, Manchester. 

425. DampinG Paper, A. Stierlin, Manchester. 

426, LimeEsTong, 8. Collier, Glamorgan. 

427. Borters, P. Jensen.—(W. Wilmsmann, Germany.) 

428. GLove Hovpers, A. W. Child, Barnet. 

420. WooL, W. Chife, T. Ainley, & J. Shaw, Yorkshire. 

430. Rovinc Macurnery, W. R. Lake.—(W. B. White- 
head and A. T. Atherton, Lowell, U.S. ) 

431. Latues, F, Wirth.—(@. and E. Heyne, Germany 

28th January, 1882. 

432. TrRrmMMING Macuines, F. Myers, London. 

433, CYANOGEN CompouNnDs, L. Mond, Northwich, 

434. Suapine Woop, E. Bahn, Germany. 

435. Gun Waps, H. E. Newton.—(Messrs. De Condé, 
Schmid, and Du Hour, Paris.) 

436, PRINTING APPARATUS,'J. Imray.—(/J. Baudot, Paris.) 

437. Fireproor Apparatus, J, Imray.—(K. Plog, 
Vienna.) 

438, DEcoraATING Pavers, J. Imray.—(A. Cottais, Paris.) 

439. TricycLe Seats, A. Burdess, Coventry. 

440. ABSTRACTING Ammonia, G. Neilson, Summerlee. 

441. Carriaces, C. F. Varley, Kent, and 
W. Judd, Penang. 

442, Nai_inc Macuings, F. Myers, London. 

443, Orentna Doors, G. V. Fosbery, Bristol. 

444. Dyetne Corron Yarns, F, A. Gatty, Accrington. 

445, Frre-crares, J. Jaffrey, Manchester. 

446. Correr Dams, C. J, Fox.—(R. P. C. Sanderson, 
New York, 

447. Warpinc Macuines, E. and W. A. Rothwell, 
Walkden. 

448. Screw Nais, H. H. Lake.—(American Screw 
Company (Incorporated), Providence, U.S.) 


449. Kircueners, J. W. Brown, Leamington. 

450. HorsesHogs, H. Turner and E. Price, Birming- 
ham, and H. Oliver, Tamworth. 

20th January, 1882. 

451. CoLtourineG Matrers, J. A. Dixon.-—(C. Rump, 
Germany.) 

452, Hoists, W. Adair and G. B. Smith, Liverpool. 

453. WincinG Enoines, W. Paulson, Nottingham. 

454. Brusues, G. and E. Ashworth, Man- 
chester. 

455. BEAMING YARN, R. Hindle and G. Greenwvod, 
Blackburn. 

456, CrusHING Apparatus, R. E. Shill, East Dulwich. 

457. KitcHen Urensits, H. Hartung, Berlin. 

458. COAL-GETTING MacaiNeRY. M. Burnett, sen., and 
C. Burnett, Durham. 

459. PeramMBULATORS, E. Andrews, Sudbury. 

460. Paper Pup, F. Bauman, Budapesth. 

461. SIGNALLING Apparatus, C. Barker, Shadwell. 

. STopPinG Tuses, J. Turner, Plaistow. 

3. TANNING Hives, W. R. Lake.—(C. Vanderstructen, 

Belyium.) 


Inventions Protected for Six Months on 
Deposit of Complete Specifications. 
335. Vacuum Pan Apparatus, H. H. Lake, Southamp 
ton-buildings, London.—A communication from A. 
R. Mackenzie and J. F. Maclaren, Mackay, 

Australia.—23rd January, 1882. 

345. Instruments, L. Varicas, Montague-place, 
Russell-square, London.—A communication from 
the Autophone Company, Ithaca, New York, U.8.— 
24th January, 1882. 

380. ELEorro-MAGNETIC Prayers, C. N. 
Andrews, San Francisco, U.8S.—25th January, 1882. 
384. PRODUCING ANILINE, W. R. Lake, Southampton- 
buildings, Londor.—A communication from E. D 

Kendall, Brooklyn, U.S.—25th January, 1882. 

41]. SeweRAGE GULLIES, C. Pieper, Berlin.—27th 

January, 1882. 


Patents on which the Stamp Duty of 
£50 has been paid, 

288. MakiNG BaRRELS, H. J. Haddan, London.—23rd 
January, 1879. 

296. TwistinGc Frprous W. 
Selkirk.—24th January, 1879. 

475. Coat Mrninc Macuiyes, B. J. B. Mills, London. 
—bth February, 1879. 

541. Lusricators, J. Dewrance and G. H. Wall, 
London.—11th February, 1879. 

558. Lacine-stups, W. R. Lake, London.—12th Febru- 
ary, 1879. 

5318. Toois, J. Goodrich, Illinois, U.S.—30th Decem- 
ber, 1878. 

333. Rerisinc OzoKERIT, H. Ujhely, Vienna.—27th 
Janvary, 1879. 

367. Nurtinc Screw-boits, 8. Pitt, Sutton.—29th 
January, 1879. 

568. Leap Pires, 8. Gratrix, Manchester.—13th Febru- 
ary, 1879. 

369. W. bown, Birmingham.—29th January, 
1879. 


Murray, 


375. WRINGING Hanks, §. Mason, jun., Manchester, 
pe J. Conlong, Radcliffe Bridge.—29th January, 
it. 
415. PERFORATING Macurnes, H. J. Haddan, London. 
—lst February, 1879. 
439. Clamp Skates, F. W. Hilliard, Edinburgh.—4th 
February, 1879. 


has been paid. 

362. VENTILATORS, J. Hilland J. E. Hey, Halifax.— 
30th January, 1875. 

294. Batt Jormts, W. G. Cannon, London.—26th 
January, 1875. 

336. TRAIN-SIGNALLING, R. R. Harper, London.—28th 
January, 1875. 

354. SHEET-METAL Roorine, A. Moore, London, and A. 
C. Moore, Liverpool.—30th January, 1875. 

345, SprnpLes of Mutes, H. T. Palmer, Middleton.— 
29th January, 1875. 


Patents on which the Stamp Duty of 
£100 


Notices of Intention to Proceed with 
Applications, 
Last day for filing opposition, 17th February, 1882. 
3833. Vatves, A. E. Lucas, London.—3rd September, 
1881. 


3870. Totter Capinet, E. R. Johnson, London.—6th 
September, 1881. 

3967. Lamps and Burners, J. G. Ellis, Earl's-court. 
—14t September, 1881. 

4069. INDICATING APPaRaTus, W. P. Thompson, London. 
—Com. from W. W. Gary.—2lst September, 1881. 

4070. InpIcaTING Apparatus, W. P. Thompson, London. 
—Com. from W. W. Gary.—2Ist September, 1881. 

40S1. Sarety J. Challender, Manchester.— 
22nd September, 1881. 

4082. Steam Generator, L. Shaw and P, T. Fletcher, 
Manchester.—22nd Septenber, 1881. 

4091. TricycLes, J. Adams, Camberwell.—22nd Sep- 
tember, 1881. 

4093. ELecrric CaBLEs, E. G. Brewer, London.—Com. 
from P. Delany & FE. Johnson.—22nd September, 1881. 
4097. Makinc Carps, J. Sellers, Scholes.—23rd Septem- 

ber, 1881. 

4098. STEAM BoILER Furnaces, W. Ireland, Maccles- 
field.—23rd September, 1881. 

4106. Lamps for Bicycies, J. E. Leeson, Oldham.— 
23rd September, 1881. 

4108. Umpre cas, H. A. Davis, London.—23rd Septem- 
ber, 1881. 

4111. Dressinc CasEs, T. H. Mann, London.—23rd 
September, 1881. 

4113. TUNNELLING, &c., J. D. Brunton, Westminster. 
—23rd September, 1881. 

4118. Money Apparatus, G. E. Absell, Kentish Town. 
—24th September, 1881. 

4131, Lace Curtains, W, C. Horne, Bexley.—24th Sep- 
tember, 1881. 

4137. Motive Power, R. Watson, Glasgow, N.B.—26th 
September, 1881. 

4139. Coatinc Metats, T. 8. Webb, London.—26th 
September, 1881. 

4143. Emprorpery, J. Renels, London.—A communi- 
cation from J. Steiger.—26t September, 1881. 

4166. BEER Barre s, W. Smedley, Burton-on-Trent.—- 
27th September, 1881. 

4208. Stanps for Liqueur, J. Meeson, Sheftield.—292h 
Septenwer, 1881. 

4209, CuTLery, L. Meyer, Sheftield.—A communication 
from L, Frobeen.—2?th September, 1881. 

4244. Moror Enaryes, C. D. Abel, London.—A commu- 
nication from J. Spiel.—30th September, 1881. 

4277. Supsrance for Foon, E. J. T. Digby, Hammer- 
smith.—3rd October, 1881. 

4304. DyNaMo-MACHINES, H. ‘Aylesbury, Briscol.—4th 
October, 1881. 

4309. ELecrric Batreries, F. Wirth, Frankfort-on- 
the-Main.—Com. from J. Stebbins.—4th October, 1881. 

4888. Exrractinc CaLoric from Liquips, C. Tellier, 
Paris.—S8th October, 1881. 

4634, Frrerroor Composition, A. M. Clark, London.— 
Com. from C. Gilman,.—22nd October, 1881. 

4636. Matcu-Box, A. M. Clark, London.—A communi- 
cation from La Société Anonyme de l'Ilmprimerie 
Marseillaise.—22nd October, 1881. 

5029. Feits, &c., W. L. Wise, Westminster.—A com- 
munication from A. Marthaus and A. Polster.—16th 
November, 1881. 

5038. Ciips for SHEARING, F, Guillauma, Paris.—17th 
November, 1881. 

5050. TRaNsMiTTING Stanats, F. R. Francis and C, 
Donovan, London.—18th November, 1881. 

5186. Sewinc Macuings, M. H. Pearson, Leeds.—28¢th 
November, 1881. 

5453. PRESERVING MiLk, H. W. L. QO. von Roden, 
ber, 188 


14th 
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5530. Srernposts, &c., E. Hayes, Stony Stratford.— 
17th December, 1881. 

5600. Exectric Licutrne, 8. Pitt, Sutton.—A commu- 
nication from E. T. Starr.—2lst December, 1881. 

5651. E.ecrric CuRRENT Meters, St. G. L. Fox, Lon- 
don.—24th December, 1881. 

226. Prorectinec Borrues, &c. J. M. Thorpe and J. A 

lori, San José, U.S.—17th January, 1882. 

345. Wixp INsTRUMENTs, Yaricas, London.—A com- 
munication from The Autophone Company.—24th 
January, 1882. 

Last day Sor filing opposition 2lst February, 1882. 

4132. Openixe AsBestos, C. J. Allport, London, and A. 
Hollings, Salford.—26th 1881. 

4136. Heatinc Apptiances, W. Truswell, Sheffield.— 
26th September, 1881. 

4140. Mutes, T. H. Blamires, Huddersfield.—26th 
September, 1881. 

4153. Stop-cocks, H. Hughes, Loughborough.—27th 
September; 1881. 

4182. Maxine Paper, &c., G. Tidcombe, Watford.— 
28th September, 1881. 

4184. Printers’ Type, W. R. Lake, London.—Com. 
from J. E. Perrachon.—28th September, 1881. 

4185. CaLcargous Bricks, F. H. F. 
—Com. from J. A. A. Renck.—28th September, 1881. 

4189. Steam E. Latham, Birkenhead.—29th 
September, 1881. 

4205. Counrinc NEEp.ss, V. Milward, Redditch.—29th 
September, 1881. 

4220. MeraL WHEELS, W. R. Lake, London.—A com- 
munication from L. May.—30th September, 1881. 

4223. Gas Moror Enornes, C. W. King, Manchester.— 
30th September, 1881. 

4243. Generatine Steam, G. W. Wignerand J. Dixon, 
London.—30th September, 1881. 

4271. ELecrro-maGNetic Apparatus, W. R. Lake, 
London.—A communication from A. D. Maikoff and 
N. de Kabath.—1st Octoder, 1881. 

4319. gay J. A. Lamplugh, Birmingham.—4th 
October, 1881. 

4346. Cueckine, &c., Corns, J. T. R. Proctor, Dundee. 
—6th October, 1881. 

4454. Mgasurinc ELEcTrRic J.T. Sprague, 
Birmingham.—1l2th October, 1. 

4540. Presses, H. E. London.—Com. 
from A. L. G. Dehne.—18th October, 1881. 

4695. UTILISING E.Lecrric CuRRENTs, W. F. Barrett, 
Monkstown.—27th October, 1881. 

5103. Water, E. Wimshurst, London.— 
22nd November, 1 

5418. Evecrricat Apparatus, J. E. Liardet, Brockley, 
and T. Donnithorne, London.—10th December, 1881. 

5523. SepaRaTinc Ammonia, G. Chapman, Glasgow.— 
17th December, 1881. 

5717. Brosnes, W. Willeringhaus, London. — 30th 
December, 1881. 

5721. Hyprav ic Lirts, J. 8. Stevens and C. G. Major, 
Battersea.—30th December, 1881. 

M. B. Nairn, Kirkcaldy.—30th Decem- 

er, 188 

5745. Sorrenrnc Water, F. H. and W. G. Atkins, Lon- 
don.+3lst December, 1881. 

16. Sues for Horses, J. Buckham and G. Jackson, 
Lanchester.— 2nd January, 1882. 

39. CoLouRING Matrers, J. A. Dixon, Glasgow.—Com. 
from Dr. C. —4th January, 1882. 

53. Mrxtnc Coat, W. P. Thompson, London.—A com- 
munication from J. Du Bois.—5th January, 1882. 

61. Encrves, J. James and W. Wardrop, Lambeth.— 
5th January, 1882. 


Patents Sealed. 
List of Letters ie ol which passed the Great Seal on 
th January, 1882.) 

8297. Peat peak i. Armstrong, Darlington, and J. 
A. London, London.—28th July, 1881. 

3310. Vatves, A. E. Carter and D. Young, London. — 
28th July, 1881. 

3330. Gas, &c., E. A. Brydges, Koeniggraetzer-strasse. 
—2nd August, 1881. 

3362. Evectric Lamps, J. Hopkinson, London.—3rd 
August, 1881. 

3372. Surps’ SLEEPING Bertus, W. R. Lake, London.— 
ard August, 1881. 

3375. Traps for WaTER-CLoseEts, C. Parker, Amberley. 
—4th August, 1881. 

3380. Derectinc ELectric CuRRENT, W. P. Thompson, 
London.—4th August, 1881. 

3427. Permanent Way, F. C. Glaser, Berlin.—Sth 
August, 1881. 

Gear, C. Pieper, Berlin.—9th August, 


3443. ABSORBING SuLPpHcROUS Acip, C. D. Abel, Lon- 
don.—9th August, 1881. 

$451. ReGuLaTING ‘APPARATUS, E. Lee, and 
A. C. Moore, Deptford.—9th August, 1 

3475. UMBRELLAS, &c., E. Posselt, Bradford. —llth 
August, 1881. 

3476. Woop, C. F. Parsons, London.—1lth 
August, 1881. 

3481. Rotary Pumps, C. Comstock, New Canaan, U.S. 
—llth August, 1881. 

3488. Screw Proputston, J. Wilkinson, Blackpool.— 
1.th August, 1881. 

3514. Perrotevm, &c., W. R. Lake, London.—12th 
August, 1881. 

3534. for Horsgs, E. G. Brewer, London.—15th 
August, 1881. 

3556. E. C. G. Thomas, London.—16th 
August, 1881. 

3589. Mountixe Rotary Suarts, J. Tangye, Birming- 
ham.—l7th August, 1881. 

3799. ELEcTRIC ‘Lamps, W. Crookes, London.—3lst 
August, 1881. 

3813. Jornts of Trx Vessets, M. Benson, London.— 
2nd September, 1881. 

3834. Faucets or Taps, W. P. Thompson, London.— 
3rd September, 1881. 

3880. REVOLVING ARMATURES, W. R. Lake, London.— 
7th September, 1881. 

4037. Seconpary Bartrerigs, W. Clark, London.—-19th 
September, 1881. 

4060. Batreriss, A. M. Clark, London.— 
20th Septemb 

4342. Gas Stoves, T. "Fletcher, Warrington.—6th Octo- 
ber, 1881. 

4412. Foop, E. Wylam, Southwark.—11th October, 1881. 

4544. Hyponrrric ANHYDRIDE, E. Turpin, Paris.—18th 
October, 1881. 

4552. Dynamo, &c., Macutnes, P. Jensen, London.— 
18th October, 1881. 

4571. MEASUREMENT of Semen, E. G. Brewer, 
London.—19th October, 1881. 

4576. Meters, E. G. Brewer, London.—19th October, 
1881. 


Presses, C. S. Mair, Glasgow.—22nd Octo- 

er, 1 

4671. Rixes, W. R. Lake, London.—25th October, 1881. 

4726. Meta. Dressinc Macuines, R. H. Brandon, 
Paris.—25th October, 1881. 

4906. and J. Chisholm and J. Clegg, 
Oldham.—9th November, 1881. 

4946. Apparatus, C. F. C. and F. 
H. Bennett, London.—11th ‘November, 188, 

5028. TELEPHONE Recervers, R. and M. Theiler, Lon- 
don.—16th November, 1881.. 

6037. Dressinc Grain, W. Korth, Belfast.—17th Novem- 
ber, 1881. 

5079. CLEantnc Wire Ropes, M. W. Parrington andC. 
Almond, Sunderland.—21st November, 1881. 

5159. Gatvanic Batrertes, R. E. B. Crompton and D. 
G. Fitz-Gerald, London.—25th November, 1881. 

5192. Gun Barre.s, W. C. Stiff, Birmingham.—28th 
November, 1881. 

5221. Sicnaus by Evecrriciry, W. R. Lake, London. 
—29th November, 1881. 

W. R. Lake, London.—Ilst December, 


(List of Patent Letters which passed the Great Seal on the 
3lst January, 1881.) 

Lever Hammer, J. Cuthbert, Landport, and G. 
H. King, June, 1881. 


3334. Wrre Fencrne, W. J. Smith, Inverness, N.B. — 
2nd August, 1881. 

3335. Steam Cranes, A. Barclay, Kilmarnock.—2nd 
August, 1881. 

H. A. Bonneville, London.—2nd 

3341. Door Hanp iss, W. Neilson, Glasgow. 
—2nd August, 1881. 

saz. STEAM Borers, H. W. Blake, London, and J. 

—2nd August, 1881. 

$352. Gee Copper, W. W. Hughes, London.— 
2nd August, 1881. 

3871. Vevocipepss, F. Wirth, Frankfort-on-the-Maine. 
—3rd August, 1881. 

$382. Stanps for Borties, G. Green, Birmingham.— 
4th August, 1881. 

= LAVATORIES, J. Shanks, Barrhead. ath August, 


$423. Acruatinc Musicat Boxss, J. G. Dudley, Car: 
marthen.—8th August, 1881. 

$523. VENETIAN Bubs, Ww. Brierley, Halifax.—13th 
August, 1881. 

3527. Gas Encrngs, T. H. Lucas, Birmingham.—13th 
August, 1881. 

3610. Rrssep Fasrics, H. M. Mellor, Nottingham.— 
19th August, 1881. 

3677. RecisTeRING Apparatus, J. N. Maskelyne, Lon- 
don.—23rd August, 1881. 

3718. Sizine TexTiLE MaTeERIALs, J. Wolff, Manchester. 
—25th August, 1881. 

$751. Paints, A. B. Rodyk, London.—29th August, 
1881. 

&c., J. Shanks, Barrhead.— 16th Septem- 
er, 

=, Apparatus, J. N. Maskelyne, London. 

th September, 1881. 

4369. Susstances, W. and H. Marriott, 
Huddersfield.—7th October, 1881. 

4553. Seconpary Batrerigs, P. Jensen, London.—18th 
October, 1881. 

4587. Piartinc J. Dowling, London.—20th 
October, 1881. 

Pros for Vio.tns, J. Wallis, London.—29th Octo- 
er, 

4968. Trunks, &c., W. B. ae and E. M. Richford, 
London.—12th November, 188. 

5004. Securntnc TUBEs, W. ‘Lake, London.—15th 
November, 1881. 

5015. CooLIne ae, J. F. Littleton, Battersea. 
—16th November, 188 

5116. INCANDESCENT a H. J. Haddan, London. 

—23rd November, 1881. 

5166. Sewrsc Macuines, H. J. Haddan, London.— 
26th November, 1881. 

5293. ORNAMENTED Fasrics, G. Pitt, Sutton.—29th 
November, 1881. 

5312. ALKALINE So.vutions, H. W. Deacon and H. Gas- 
kell, Widnes.—5th December, 

5321. CLeanine Rice, &c., 8. Pitt, Sutton.—6th Decem- 
ber, 1881. 

5344. Non-conpuctor, J. G. Accles and J. D. Scott, 
South Shields.—7th December, 1881. 

5346. Tancet Trap, H. J. Haddan, London.—7th 

er, 1881. 


List of 8 cations published during the 
wee = January 28th, 1881. 


2383, 4d.; a 6d.; 2656, 6d.; 2674, 6d.; 2690, 6d.; 
2694, 6d.; 2704, 4d.; 2708, 6d.; ‘9710, 8d.; 2718, 


4d.; 2865, 4d.; 2870, 2d.; 
2871, 2d.; 2872, 4d.3 2873, 2177, 2d.;' 2879, 104.; 
2830, 2889, 6d.; 2932; 4d.; 2939, 3251, 6d.; 
3251, Gd.; 4612, 8d.; 4729, 6d. 


*,* Specifications will be forwarded by t from 

the Patent-office on receipt of the ponent of price and 

postage. Sums exceeding 1s. must be remitted by 

Post-office order, made payable at the Post-office, 5, 

High Holborn, to Mr. H. Reader Lack, her Majesty's 

South pt , Chancery-lane, 
on, 


ABSTRAOTS OF SPECIFICATIONS. 


Prepared by ourseives expressly for THE ENGINEER at the 
office of Her Majesty's Commissioners of Patents. 


2333. NavicaBLe VessExs, J. F. Jacques, London.— 
27th May, 1881.—(A communication from W. Atwood, 
Troy, U.S.A.) 4d. 

This consists in constructing a vessel of sufficient 
beam to carry one or more propellers, laterally in the 
centre of the vessel and beneath the water line. 
2458. DispLayiInc ADVERTISEMENTS IN CaBs, &c., H. 

H. Banyard, London.—4th June, 1881.—(A commu- 
nication from J. I. Czettel, Vienna.) 6d. 

This relates to means for enabling passengers to 
change the advertisement exhibited through an 
aperture in a suitable case, by pulling a cord and so 
withdrawing a pawl from a ratchet wheel, when a 

ring effects * ong shifting of the band which bears 
the different advertisements. 

2484. NEUTRALISATION OF ‘Connenrs IN TELEGRAPH 
AND TELEPHONE Lines, W. P. Thompson, Liver- 
pool.—June 8th, 1881.—(A communication fron F. 

V. Rysselberghe, Brussels.)}—(Not proceeded with.) 

2d. 


The reception > rd made of enormous resist- 
ance compared with the line, hence, the inventor 
states, the inductive currents will be practically 
new 
2563. tm Exectric Lamps, G. G. 

André, Dorking.—13th June, 1881. 

The feed of the carbons is regulated 


(2563) Fics. 


by the amount 


of friction of the armatures of electro-magnets. The 
figure shows the arrangement. 


2656. Governors ror Motive Power Encines, J. 
Bourne, London.—17th June, 1881. 

This relates to improvements on the spring governor 
patented 8th October, 1838, and also w e modifi. 
cations of this governor patented 30th June,.1870, No. 
1859. It consists in means of adjust- 
able springs contained in th: x D (either in com- 
pression or tension), the centrifugal force generated 


in centrifugal spring governors until the intended 
normal speed of the engine has been reached, and thus 


e656] 


preventing the action of the throttle valve until that 

speed is exceeded. 

2674. Tyre Composition, DisTRIBUTION, AND JuSTI- 
FICATION Macuinery, J. Delcambre, Brussels.—18th 
June, 1881. 6d 

The First part ae to loading the machine for a 
day's work by placing several reservoirs in a single 
slide, and when one is empty the slide is pushed a 
little, so as to present the next reservoir. To indicate 
when a line is ended a signal apparatus is placed on 
the outside of the frame and is operated by a spring 
inside the frame, so that when the line is filled e 
following letters will set off the signal ap tus, 
which may be operated by electricity or other con- 
venient means. 

2690. Lamps ror Macuinss, B. P. Alexander, 
London.—20th June, 1881.—(4A communication from 
G. C. Desprin, Gironde, France.) 6d, 

The body of the vy 4 consists of a reservoir to 
receive the liquid to be burned, and to the centre of 
its cover is fitted a tube descending inside the same, 
and serving to supply the liquid and to indicate the 
level. Under the cover and at the rear side is a 
counterweight to maintain the proper steadiness of 

e lamp. The front of the reservoir has a large 
opening, to which is secured a horizontal tube in the 
form of a truncated cone, to the smaller outer end of 
which is fitted a cup with perforated sides to admit 
air, and over which fits the glass or chimney. To the 
side of the cup is fastened a curved wick tube. The 
reservoir fits into a recessed supporting plate made 
adjustable, so as to place the lamp in the most con- 
position. 

2694. Lamps ror Rattway Carriages, &c., W. H. 
Bulpit, Birmingham.—20th June, 1881. 6d. 

This relates to means for rendering the ventilation 
more complete, soas to enable petroleum and other 
volatile oils to be employed. The bottom part of the 
guard glass is pierced witha hole to supply air, and is 
bulged upwards internally to serve as a guide ‘for the 
air and as a protection against oil ranning down into 
the ca . The lamp is suspended under the 
reflector by two light rods fastened to a plate at the 
back of the reflector, and’ which rises in a conical 
shape against the chimney, which projects down- 
wards, the conical plate em) perforated. Achamber 
is formed round the case, and within it air circulates 
freely, so as to keep the lamp cool. 


2704. Scnoor Sates, J. T. Walters, B ter, and 


boiler of a feed-water heater connected with the 
steam space of the said boiler by the pipe O, and with 
the water space thereof by the pipe and the feed- 
water pipe <. Combating in the upper portion of the 
said heater, and provided at its mouth with a spray 
valve. The pipe P is provided, within the heater B, 
with a downwardly extending enlargement or exten- 


sion P!, inside which is a filter R, whereby water is 

taken from a point sufficiently below the surface of 

the water to prevent the scum and other impurities 

— accumulate thereon from entering the feed 

pipe 

2'720. Wasuinc or CLEANSING &c., J. Petrie 
jun., Rochdale.—21st June, 1881. 8d. 

The cleansin, liquid is contained in a trough, within 
which is =e | a number of longitudinal station: 
bars on which the material rests, and between whic: 
are other bars mounted so as to be capable of being 
raised and at the same time advanced in the direction 
of their length, and then lowered beneath the surface 
of the fixed bars, their motion being obtained by a 
crank and cam. The woul is thus caused to travel 
along the trough and then passes between squeezi 
rollers. Above the bars are plungers raised an 
lowered by cranks, and which act upon the wool so as 
to squeeze out the dirt or extraneous matter. 


2'722. Wax Tureap Sewina Macuines, W. R. Lake, 
London.—2\st June, 1881.—(A communication from 
G. W. Copeland, Boston, U.S.A.) 10d. 

The machine comprises a horn capable of revolution 
upon which the work is supported, stitch-forming 
devices, a needle feed, a presser foot, connecting 
mechanism whereby the presser foot and needle bar 
govern the position of the cast-off, and mechanism to 
operate the whirl. Further means for improving the 
method of sewing, and also movements whereby the 
length of stroke of the needle bar is determined by the 
position of the presser foot, and movements whereb; 
the cast-off bar is adjusted automatically by the needle 
bar and presser foot. 


Booman, J. Belicard, Manchester.—23rd June, 
4d, 
This aH to buckles in which the a is held by 


W. Pickering, Strand.—20th June, 4d. 

This consists in marking divisions on the sides and 
ends of the frame, and in fitting a slide (either 
marked or plane) to move over the slate, whereby 
lines of any des: dimensions may be readily drawn 
on the slate. 

27708. EscaPpement ror Watch aNnp Move- 
MENTS, A. Browne, London.—20th June, 1881.—(A 
communication from EB. Weasch, Vienna.) 6d. 

The escapement, instead of transmitting the motive 

er direct from the escapement wheel to the 

Eaeo or pendulum, only serves to bend a spring, 

which, after being set free by means of the balance or 

ndulum, gives the impulse for the movement of this 
atter. 

2710. A1rn-compressinc Enctnes, Holt, Radcliffe. 
—2lst June, 1881. 8d. 

The drawing shows a side view half in section of the 
air compressing cylinders of the engine. A Al are two 
single air-compressing cylinders surrounded with 
water casings A®. These cylinders are fixed concen- 
trically with one another on the same bed plate, and 
are each fitted with deep pistons C, the respective 
rods of which pass out at the opposite open ends of 
the cylinders, and are there coupled respectively to 


4 


these being connected 
together by side rods passing through guide brackets. 
The covers E are formed of cast iron, and are secured 
to the cylinders by flanges ; they’ form boxes or 
casings for both the air inlet valves F and the air 
outlet valves G, whilst openings or passages F! are 
also formed in these covers for _——— of the air 
entering the cylinders, and branch pipes G! are pro- 
vided for carrying off the compressed air. 
2'713. Compinc Macuines, J. C. Walker and J. EB. 
Stephenson, Shipley, Yorkshire.—21st June, 1881. 6d. 
This relates to the feeding or filling head, and con- 
sists in dispensing with the feed rollers and applying 
a square motion feeding apparatus, ae of a 
number ad gm sliding freely within the feeding head, 
and moved forward by cams whilst the hi is in 
motion, carrying the wool with them. Each gill after 
moving the required distance drops free of the 
material and is moved forward again to the other end 
and raised to its former position. Instead of cams, 
screws can be wu to give motion to the . 
Rawson's filling head may be used in combination 
with the filling head described. The excentric which 
= filling head is adjustable so as to regulate 
e stroke. 


2717. Feep-waterR HEATING APPARATUS FOR STEAM 
Borers, H. H. Lake, London.—2lst June, 1881.— 
= communication from E. J. Hall, Buffalo, U.S.A.) 


This consists in the combination with the steam 


ing or friction. To the central xed to the 
= is jointed the stationary part o the buckle, and 
on the pin is a movable jam, while on one end of the 
frame is jointed a locking lever. When the strap is 
held by the jam, the lever is revolved and locks the 
latter in position. 

2738. Treatinc Bessemer Meta, P. Jensen, Lon- 
don.—22nd June, 1881.—(A communication from Dr. 

H. Tholander, Sweden.) 6d. 
This consists in the mode of treating Bessemer 
metal in order to attain compactness and freedom from 
redshortness, according to which it is exposed to a 


ial vacuum in its molten state in the converter A, 

the application of ejectors B or air pumps or other 

oe apparatus, and whether a converting 
hamber is at the tapping or not. 


2740. Rerriceratinc Apparatus, A. Haslam 
10d. 


it, to the construction and arrange- 
ment of the air expansion cylinder, the receiving 
chest and expansion chest, er snow box, of which are 
at opposite sides of the cylinder, or preferably one at 
the side and the other at top of the cylinder, — 
allows separate valves to be used for the fa ga Oy 
exhaust, whereby the former may be fit ith : 
variable cut-off, and the valves reduced to a small 
size, which diminishes the friction to a minimum and 
effects a saving of power. This arrangement permits 
short portsto be uscd in all connections in the ex- 
haust, and the air expanding does not allow snow or 
ice to form in such ports and so obstruct the passage 
of air. Secondly, to starting gear to put the engine 
in motion when stopped on a dead centre, and it con- 
sists in forming teeth on the fly-wheel, and with 
which a pawl on a rocking piece engages, the latter 
being worked bya hand lever. Thirdly, to one air- 
compressing cylinder taking the water used to cool 
its surface direct from the condensing tank of the 
engine, the water circulating through helical eS 
in the jacket and through the covers and round d the 
valves, the covers being fitted with suction valves 
with springs on the outside of the covers; and 
Fourthly, to a special arrangement of the parts con- 
stituting an air Toews Sed freezing machine, so as to 
secure y, and easy access to all 


2'745. Treatment or Fiprovs ANIMAL MATTER FOR 
MANUFACTURE OF MANURE, £&. Davies, Liverpool, 
and EB. Massey, Dewshury.—23rd June, 1881. 

The fibres are hea’ a closed vessel to from 
850 deg. to 500 deg. F. in the presence of non-oxidising 
gas, preferably carbonic acid, and then they are 
removed and ground to powder. , 


PurRIFICATION OF WATER, G. Bischof, Blooms- 
bury.— 23rd June, 1881. 4d. 
This relates to improvements on patent No. 2137, 
A.D. 1879, in which the water was filtered through 
ngy iron mixed with other materials, and it con- 
sists in means for depriving the water of carbonic 
acid before it enters the filter, so as to prevent it 
carrying off with it any iron. One method consists in 
providing a small reservoir for lime water near the 
settling in which the water is allowed to settle. 
The lime water is allowed to flow into the settling bed 
and mix with the water, which, after settlement, is 
then passed to the spongy iron filter. 
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2'757. Wixvino, TwistiIna YARN OR 
Tureap, J. and T. A. Boyd, Shettleston, Lanark.— 
24th June, 1881. 8d. 

This relates to improvements on patents Nos. 823 
and 3386, a.p. 1880, and in the modification shown in 
the drawing the yarns to be doubled are drawn off 
bobbins 17, set on spindles fixed in longitudinal 
boards carried above the middle of the machine, and 

s downwards to wire guides 20, forming part of 
etector levers 21, and thence between two continu- 
ously rotating feed rollers 22 and an upper feed 

roller 23, from whence they pass down through a 


uide on lever 24, and then to the traveller of a ring 

5 held by the traversing rail, or instead of the ring 
and traveller, a flyer or other twisting arrangement 
may be adopted. The stopping of the feed action 
when a an breaks is effected by a rod 30, having a 
cradle 31 on its upper end, which, when the yarn 
breaks, lifts the top roller out of contact with the 
bottom rollers, and stops the feed. The rod 30 is 
— upwards 2 ee 33, but is kept 

own by the detachable catch plate 35, en ng a 
similar plate 36. When a yarn breaks the levers 21 
descend, and are acted on by the wiper shaft 39, and 
cause the catch plates to be disengaged. The counter- 
weight lever 33 carries a pulley which tightens or 
slackens the driving cord. 

2'759. Door Latcuss, S. L. Coales, Newport Pagnell, 
Bucks.—24th June, 1881. 6d. 

This relates to a door latch in which the bolt is 
released by lifting, pulling, or pushing, instead of 
turning the handle connected therewith. 

27761. A New or Improvep ELecrro-MaGNetTIc 
INDUCTION MACHINE FoR DivipInc A Direct Cor- 
RENT INTO ALTERNATE CURRENTS, LZ. A. Groth, 
24th June, 1881.—(A communication from D. 
Lachaussée, Liege, Belgium.) 6d. 

The — gives a[fsectional view of the machine. 
The machine consists of two plates A and A!, which 
serve to support the revolving coils B, and which are 
separated by fixed drum D. In this latter are placed 
any suitable number of coils E. nese coils are all 
independent of one another, and are contained in 
wooden boxes with gun-metal handles, and can be 
removed at any time, even while the machine is work- 


(2761) 


34 These coils are connected to separate terminals 
F to F, and are so arranged that only enough coils 
may be left in for a certain number of lights, or, if 
required, the whole coils can be joined up in tension 
or quantity by the terminals G and G1. e advan- 
laimed for this hine are that all luminous 
nts may be independent of one another, that 
Mifferent ikinds of lights may be worked by the same 
machine, and that the latter does not heat. 


2762. Apsustinc AcTION FoR CHAIRS AND COUCHES, 
T. Barnby, Birmingham.—24th June, 1881. 

This relates to rack actions for adjusting the back 
of chairs and the head and foot ends of couches, and 
it consists in making the rack by piercing or sinking 
the slots thereof in the form of a continuous scroll, or 
a series of curves, so that are no angles or dead 
points to overcome. 

2765. Motive-power Enoine, J. Levassor, Paris.— 
24th June, 1881. 4d. 

This relates to a motor in which the power is pro- 
duced by the explosion of a detonating body from the 
effect of shock or heat. The detonating body is pre- 
ferably fulminate of mercury, and it is placed in a 

ulated state in receivers, from which it is con- 
ucted to the bottom of a motive cylinder, where the 
shock of a piston explodes it, and the gases preduced 
escape into the atmosphere, when the piston is at the 
end of its stroke. 

2773. Srinninc Macurnery, 4. M. 
Clark, London.—24th June, 1881.—(A communica- 
tion from P. Townson, Hartford, U.S.A.) 6d. 

The object is to automatically change the speed of 
the spindles when the bobbins are about two-thirds 
filled, and also to facilitate the stopping of the 
spindles when the flyers have been stopped, and it 
consists in combining with the main shaft and counter- 
shaft two sets of gear wheels, and a vibrating frame 
carrying two of the gear wheels, whereby the speed of 

e spindles can be ged by shifting 
wheels; also in the combination with the forked 
upper end of the vibrating frame of a cam and its 
adviving mechanism, a two-toothed ratchet-wheel, and 
a pawl and its operating mechanism, whereby the cam 
is moved quickly as it vibrates the frame in changing 
the gearing to prevent the movements of the operating 

s being interrupted; also in the combination 

with the spinning spindle of a double wheel and a 

weighted lever, whereby the spindle can be readily 

re eg! and also in the combination with the arms 
of the flyers of a guard ring, whereby the threads of 
adjacent bobbins are kept from being entangled. 


2'7'76. Manvuracrure or Gas, J. Woodward, Man- 
chester. —25th June, 1881. 6d, 

This relates to arr ts for ing and closing 
the communication between each retort and the 
“hydraulic main,” by causing a “ head” of the liquid 
in the main to close the outlet from the dip pipe when 
the retort is opened. A is the hydraulic main, and B 
the dip pipe, partly within and partly without the 


[2775] 


main, The exterior part has a bend and flange B! to 

connect it to the retort pipe. Its upper end has a lid 

to allow for cleaning, while the lower end forms a seat 

for the valve C, the lower end of which dips into the 
liquid in the main. The valve is lifted by a forked 

rod D controlled by a weighted lever E. 

2'785. SLEEPERS ror RAILways AND Tramways, C. G. 
Clarke, Kingston-upon-Hull, Yorkshire.—25th June, 
1881.—(Not proceeded with.) 2d. 

The sleepers are composed of concrete, asphalte, or 
artificial stone, and upon them the rails are supported 
with packings of an elastic nature. 


T. Carder, Chudleigh, Devon.—25th June, 
1881. 


A series of arched kilns are arranged in succession 
or in an elliptical or cireular form, and each connected 
with a chimney and provided with arrangements for 
—— it with a hot blast of highly heated air. 
Special means are provided for opening or shutting off 
communication between the different kilns. 

2'789. Rover ror Rouver Buinps, H. Otway, Surrey. 
—25th June, 1881.—(Not proceeded with.) 2d. 

This relates to curved rollers to allow the blind to 
follow the curve of the window, and it consists in 
placing loosely upon a curved roller a number of short 
rollers fitting loosely into rings, and all ted 


bottom stones revolve and the middle one remain 
stationary. 


2801. CircuLatinc Warer Borers, F. Hocking, 
Liverpool.—27th June, 1881. 10d. 
This sists in an arrang t whereby the furnace 
is automatically fed with fuel. The boiler is in the 
form of a tapered closed cylinder A, in the centre of 
which is a fuel feeding pipe B. The boiler is mounted 
th its broad end upwards over the fireplace C, and 


is surrounded with a fire-clay or water casing D, 
between which and the boiler is left the uptake E to 
iow the products of bustion to pass into the 
smoke-box F. Above the latter and connected with 
the feeding pipe B is placed the fuel hopper H, so 
that the fuel can pass automatically down on to the 

grate C. 

2805. Deap-ryes anp Rope AtracuMents, H. J. 
Haddan, Westminster.—27th June, 1881.—(A com- 
munication from W. P. Healey, Mass, U.S.A.) 6d. 
is relates to a dead-eye cast in one piece, and 

provided with a chamber, rope-eyes and their 

terminal grooves, and also with a metallic socket 
ece open at one end and having a filling inlet at its 
ttom, such socket piece being used in combination 
with a wire rope chambered and introduced therein 

a metallic filling being cast in the inlet and into and 

around the rope. 

2807. IMPROVEMENTS IN TELEGRAPH CABLES AND 
OTHER Conpuctors, A. C. Ranyard, London, and 
J. A. Fleming, Cambridge.—27th June, 1881.—(Not 
proceeded with.) 2d. 

This consists in using manilla or other rope fibre in 


pins passing from one to the other. Tothe first ae 

ment of the curved roller is fixed the —_ or pulley 

to wind up the blind which is fixed to the loose rollers, 

2'790. EvaporaTING aND DryiING APPARATUS FOR 
TREATMENT OF SewaGeE, G. W. von Nawrocki, Ber- 
lin.—25th June, 1881.—(A communication from J. 
Swiecianowski a S. Adamezewski, Warschau, 
Poland.) 6d. 

Anumber of evaporating are arranged in an 
oven on each side of a central bridge, each pair having 
a fire-grate ; and there are two drying rooms divided 
into chambers corresponding in number to the pans. 
The space under each pan is divided into two flues, 
one containing a grate and the other pipe systems to 
heat air, and is by a flue connected with the firing 
space under the next pan, and _ by another flue with a 
main smoke flue leading to a chimney or condenser. 
2'702. Carriaces, A. B. Dalzll, Pall Mall.—25th 

June, 1881. 6d. 

This relates to hansom cabs, and consists in making 
the sides of the upper part in plan curved to the arc 
of a circle, the centre of which is about the centre of 
the front of the seat. The opening in front is the 
same width as the back of the cab. To close in the 
upper of the front two glazed frames, curved like 
the sides, are employed, and can be slid round in 

ides at top and bottom, so as to meet in front. The 

lower part of the opening in front can be closed by a 
flap or door hinged to the foot-board. 

2'794. Looms, W. H. Beck, London.—25th June, 1881. 
—(A communication from J. C. N.Mouret, Esquennoy, 
France.) 6d. 

The unwinding of the warp is effected by the move- 
ment of the loom itself, in proportion as the manufac- 
ture of the cloth goes on, by an arrangement of 
mechanism in which cords, chains, levers, or steel- 
yards are suppressed. 

27799. Sream Borers, R. Thompson and J. Watson, 
Liverpool.—27th June, 1881.—(Not proceeded with.) 


This relates to means for economising fuel, and also 
of space on board ship, to the saving of first cost and 
repairs by simplicity of construction, and to the 
decrease in liability to break down by using dry steam 
instead of wet, and it consists chiefly, First, in placing 
a boiler above an ordinary boiler, each of them having 
separate water spaces, so that the water of the one is 
independent of that of the other, while their steam 
spaces are in communication ; Secondly, in fitting the 
upper boiler with tubes, preferably horizontal or 
inclined, through which the products of combustion 
from the lower boiler pass, whereby the steam is dried 
or superheated. 

2800. Reversinc Gear or Encrnes, G. P. Renshaw, 
Nottingham.—27th June, 1881. 6d. 

In the drawing A is a cranked axle, B the fore 
excentric giving motion forward to, say, the right- 
hand engine; C the back excentric, giving motion 
backw: to, say, the left-hand engine; then as the 
cranks are (as usual) at right angles, it fullows that a 
link F and lever H moved at a suitable angle from the 


forward excentric B will serve to actuate the upper 
end of the link K, and in like manner a link G 
deriving its motion at a suitable angle from the 
excentric C will serve to actuate through the lower 
end of the link L the Bengine for its back gear motion 
through the link G and lever I. 


2802. WEAvING, 0. Drey, Manchester.—27th June, 1881. 
—(Not proceeded with.) 4d. 

This relates to the manufacture of velvet in which 
the pile is formed by cutting the face or pile weft 
picks, and it consists principally in floating the face 
or pile picks over six, ten, or any other even number 
of warp threads, which is double an odd number, and 
not too large for practical purposes, and working all 
the warp threads in pairs, by which means a variety 
of new cloths may be produced. 

2808. CLEANING Rice, R. Douglas and 
L. Grant, Kirkcaldy, Fife.—27th June, 1881.—(Not 
proceeded with.) 2d. 

The object is to form an apparatus which will 
oceupy less room than the ordinary apparatus, and it 
consists in enelosing within a casing three or more 
millstones or discs covered with a suitable cement 
composition, the stones or dises being placed one over 
the other, and so arranged with reference to the 
central spindle that either the middle one will revolve 
and the other two remain stationary, or the top and 


bination with ‘‘ paraffine butter "—that is, a com- 

ition of paraffine mixed together at different 

iling points, sc as to render it always soft—as a 
covering for the wires of a cable. 


2809. ’ W. Joy, Aylesford, Kent.—27th June, 


1881. 

This relates to improvements on patent dated 25th 
Sept., 1877, and consists of a floor on which slurry is 
to be dried, formed in a longitudinal chamber built 
nearly on a level with the top of the kiln, which is 
covered with a roof forming part of the drying floor, 
and over which part of the said chamber extends. 
Beneath the floor is formed a flue communicating at 
one end with the interior of the kiln and at the other 
end with the interior of the chamber, which commu- 
nicates with chimneys, one of which is built at the 
end nearest the kiln, and the other at the end farthest 
from the kiln. Dampers are provided in the flues to 
open and shut off the communication. 


2810. Apparatus For SEPARATING FLvrIps oF Dtr- 
FERENT SpeciFic Gravitiges, F. H. F. Engel, Ham- 
burg.—27th June, 1881.—(A communication from G. 
de Laval, Stockholm, Sweden.) 6d. 

Ais acast iron column provided with a broad base 
and surmounted by a hemispherical basin or shell 
A!; Bis a centrifugal chamber or vessel fixed upon a 
vertical shaft C, and adapted to rotate rapidly in basin 
Al, Bl is a cylindrical prolongation or neck of 
chamber B, and is furnished with two discharge 
openings which communicate respectively with 
annular receptacles E E!, arranged one above another 
around the neck B!. Fis a pipe leading from near 
the internal periphery of the centrifugal vessel B to 
the mouth of neck B!, to the side of which it is 
secured. Gisa supply reservoir suspended into the 


neck or prolongation, and supported by the upper 
edge thereof. This reservoir is supplied with the 
compound fluid through a pipe H, or by any other 
convenient mechanical arrangement; and extending 
from reservoir G down into and out toward the 
periphery of the chamber B is a pipe J, through which 
the fluid enters said chamber. R is a radial blade. 


2811. oR Knives, J. Gruneke, Paris. — 
27th June, 1881.—(Not proceeded with.) 2d. 

Sheets of cardboard are printed with advertisements 
and cut to the form of a paper-knife, after which they 
are steeped in gum, size, or paste, and pressed between 
heated moulds so as to render them hard and produce 
a sharp edge. 

2812. Sewinc Macuines, 7. J. Denne, Red Hill, 
Surrey.—27th June, 1881. 6d. 

A top shaft has fixed toit the shuttle-cam which 
works a vibrating lever which gives rocking motivn to 
alower shaft by means of a lever connected to the 
vibrating lever by means of a plunger. To the other 
end of the rocking shaft is fixed another lever to give 
motion to the shuttle through a link connected to the 
carrier. The top shaft can be worked by treadle or 
hand. On the top shaft is a cam actuating a roller to 
give motion to the needle slide. Two levers are fixed 
to the upper part of the frame and are actuated one 
by a projection on the cam, and the other by the edge 
of same, the levers serving to work the presser foot. 
To work button-holes a pinion is fixed on the 
shaft and gears with a wheel of double its size, and 
having a cam on its face to actuate a lever conneeted 
to a second lever which is attached to a pressure-foot 
or slide. 

2822. Pumes, BF. Wolf, New Bond-street.—28th June, 
1881.—(A communication from G. Wolf, Missouri, 
U.8.A.)—{Not proceeiled with.) 2d. 

This relates, First, to a novel construction of pumps; 
S dly, in the binati erewith of tering 

paratus ; Thirdly, to the construction of an.extén- 


sible spout adapted to connect the discharge pipe of 
pump with ea ts heights of cans, bottles, or other 
receptacles, 


2824. Ratcuers, C. Geddes and P. Sword, Liverpool. 
—28th June, 1881. 6d. 

A ratchet toothed wheel is fixed on a shaft which 
projects on each side, and on it is mounted a lever 
with a boss surrounding the wheel, the eye of the boss 
being of oval shape longitudinally with the lever, and 
has cut therein one, two, or three teeth at the handle 
end of the boss and a corresponding number at the 
opposite end. These teeth co: md with those of 
the ratchet wheel, and when the lever is upright the 
upper teeth are in gear with it, and when the lever 
hangs down the lower teeth are in gear. 


2825. Seraratine Leon, STEEL, oR MacNetic OxIDE 
FROM OTHER Supstances, B, Hunt, Glasgow.—28th 
June, 1881.—(A communication from J. King, Car- 
rigal, Bajo, Chili.) 6d. 

As applied to apparatus for separating bits of wire 
from grain, there is a hopper to receive the grain and 
from the bottom, of whichit issupplied, in a well regu- 

ted stream to the upper end of an inclined shoot, 
the bottom of which is made up of sheet zinc or 
brass, and beneath which there is a series of magnets. 

At the lower end of the series of magnets the shoot 

bottom is curved round, and there is an opening for 

the iron bits to pass off by, whilst beyond the opening 
the shoot is continued without any magnets. 

2827.. Ferrep axnp FULLED MaTeRIaAts EMPLOYED 
IN THE MaNUPACTURE OF Hats, &c., W. H. Beck, 
London.—28th June, 1881.—(A communication from 
La A, Ruffin and Cie., Paris.)—(Not proceeded 
with, 

This consists in applying by batting a covering of 
wadded silk to felt composed of any aerial capable 
of being fulled, and afterwards fulling the felt so 
covered, and then steaming or shrinking it in order to 
render the silk floating. 

2829. anp CieEanine Ricr, J. Halliday, 
London.—28th June, 1881.—{Not proceeded with.) 


A cylinder revolves with its outer surface in proxi- 
mity to one or more fixed frames, the surface of 
which, as well as that of the cylinder, is faced with 
the cement usually employed to hull rice. Below this 
apparatus is a winnowing chamber containing 
a fan. 


2832. Launpry Irons, F. A. K. Cook, Londonderry.— 
—28th June, 1881. 6d. 

This relates to a combined smoothing and glossing 
iron, and consists of a hollow iron body tapered at 
each end, at one of which is a curved and tapered 
projection to effect the polishing. The iron is heated 
internally by jets of vapour or gas. 

2833. Improvements 1n IncanpEscent Lamps, &c., 
G. G. André, Dorking, and E. Easton, Westminster. 
—28th June, 1881.—{ Not proceeded with.) 2d. 

The inventors use vegetable substances, such as 
rushes, grass stems, &c., for the carbons, and stretch 
them between two metallic conductors in a straight 
line, instead of the curved or horseshoe form usually 
adopted. 


2835. Enp.ess or Banp Saws, J. H. Johnson, London. 
—28th June, 1881.—(A communication from H. 
Tuyssuzian, Paris.—(Not proceeded with.) 2d. 

The object is to enable band saws to be passed 
through holes in plates, for example, and it consists 
in joining the two ends, so that they may be detached, 
by forming them with interlocking hooks, the over- 
lapping parts being so reduced that the point will be 
of the same thickness as the rest of the saw. 


2837. Drzixo, BE. Gaine, Hammersmith.—28th 


June, 1881. 

In ape | black the tannin is dissolved with an 
alkaline salt the fabric prepared with the solution, 
and then passed into sulphate of iron, and afterwards 
exposed to the action of an alkali, whereby the action 
in the iron solution is rendered rapid, and by the 
alkali the colour is intensified and per tly fixed. 
2838. PuriricaTIon or Coat-cas, C. F. Claus, London. 

—28th June, 1881. 4d. 

This relates to removing carbonic acid and sulphide 
of hydrogen from coal-gas by means of anhydrous 
ammonia, or ammoniacal gas obtained from purified 
gas liquor. 

2841. Prarxs anp Mixep Repps, &c., J. Horrocks, 
Bolton.—29th June, 1881. 4d. 

This relates to the manufacture of plain and mixed 
repp cloth, and in the method of weaving the same b: 
introducing an additional warp, the yarns of whi 
are conducted between the ribs of the cloth, so as to 
form a stitch, the effect of which is to prevent the 
threads being pulled apart or giving way under pres- 
sure. 

2842. Morive-poweR ENGINE, G. 0. Topham, Maida 
Vale.—29th June, 1881.—(Not proceeded with.) 2d. 

This relates to a motor which will enable the utilisa- 
tion of the pressure of water in mains, or from a fall 
of water, or otherwise, or from compressed air. The 
engine consists of four plates hinged together in re 
at one end, the two inner and the two outer plates 
being also hinged to each other at the opposite end, so 
as to open like a book. Each pair is surrounded at 
the edges by a flexible material, so as to form colla; 
sible and expansible spaces connected by a flexible 
—_ a suitable inlet and outlet being provided for the 


2843. Inpicatinc AND Recorpinc WorpDs AND 
Sympois, J. M. Jones, Battersea Park-road.—29th 
June, 1881. 4d. 

A box has one side made of glass, and contains at 
one end a roller with spring attachment, and on which 
a length of paper is wound. The paper can be wound 
off on to a second roller actuated by a crank, and 
causing a bell to be sounded when the desired 
has been wound on. Words can be written on 
paper through holes in the glass. 

2846. ImpRoveMENTS IN APPARATUS FOR TRANS- 
mitrinc Sounp By Means or Etecrricity, J. 
London.—29th June, 1881.—( Not proceeded 
with.) 2d. 

The inventor does away with the diaphragms e- 
rally used, and substitutes blocks of carbon fixed 
firmly to a base, said blocks being connected by 
carbon rockers, and the bases being in connection 
with the two poles of the battery. The sound waves 
are thus made to impinge directly on the carbon with- 
out the intervention of the diaphragm. 

2848. ImpRoveMENTS IN THE TREATMENT OF 
CARBON FOR ELECTRIC LIGHTING AND OTHER 
Purposss, J. G. Lorrain, London.—29thJune, 1881. 


4d. 

This invention consists in improving the carbons 
by impregnating or coating them with precipitated 
carbon, so as to fill up the interstices, the carbons 
being first saturated with some hydrocarbon, which is 
then decomposed by the action of chlorine gas. 


2849. PuriricaTion oF Coat Gas, J. G. Hawkins, 
Wigan.— 29th June, 1881. 4d. 

The object is to produce a continuous revivification 
in the purifiers of the oxide of iron employed without 
injuriously affecting the Fe ery of the gas, and it 
consists in causing a regulated quantity of air to be 
forced in with the into the purifiers, the air having 
been first brought into intimate contact with the tar 
produced, so that it has become saturated with the 
more volatile hydrocarbons. 

2850. TreatiNc Fish For UsE as Manure, S. D. Cox, 
Woolwich.—29th June, 1881. 6d. 

The waste fish is subjected to the action of steam 
until thoroughly cooked and the albumen is com- 
pletely set, when it is cut into small particles and 
subjected to the action ofa hydro-extractor, and dried 
upon a floor if necessary. The dried fish is then re- 
duced to a powder. 

2851. Improvements IN Evectric Licutine, W. R. 
Lake.—29th June, 1881.—{A communication from J. 
J. Wood, New York.) 6d. 

Fig. 1 gives a side view of this arc lamp. The 

carbons are controlled by the electro-magnets and 
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core on the right hand side, which core is attached 
to a lever working a train of wheels as shown. Fig. 2 
gives an end view of the regulating electro-magnets, 
showing dash-pot to prevent the too sudden motion of 
lever. A stop shown in Fig. 1 limits the movement of 


the core. Should the regulating mechanism of the 
carbons stick, or the latter become broken by any 
means, the left-hand electro-magnet will no longer 
hold its core depressed, and the latter will make con- 
tact with the point immediately above it, and as a 
consequence, ‘“‘the branch or safety circuit,” as the 
inventor calls it, through the electro-magnet at the 
top, will be closed. 


2854. Barns, &c., L. A. Brode and R. Muir, Glasgow. 
30th June, 1881.—{ Not proceeded with.) 2d. 

Slabs of marble are built up to the shape of the bath 
and a mould formed round it, leaving a space to be 
filled in with a liquid cement or artificial stone. 
2856. ror Macurves, L. A. 

Groth, London.—30th June, 1881.—(A communica- 
tion from W. Schmid, Italy.—(Not proceeded with.) 


2d. 

The spindle is formed with a channel and arm for 
twisting the yarn as usual, and it is placed in a 
bearing at an angle of about 50 deg., a co bearing, 
below which the whirl spindle and fiyer is applied, 
serving as a second bearing to support the inclined 
spindle. The inclined position causes the spool on it 
to remain stationary. 

2858. Lamp anp Burver ror CULINARY PURPOSES, 
&c., F. J. Cheesborough, Liverpool.—30th June, 1881. 
—{A communication from C. Fritz and Co., Vienna.) 
—(Not proceeded with.) 2d. 

This consists essentially of two vessels, one placed 
within the other and both supplied with any suitable 
combustible fiuid. e ignition of the fluid in one 
vessel heats the liquid in the other vessel, thus 
generating which issues from its holder, and 
lights itself from the surrounding flame of the burn- 
ing liquid in the other holder, and gives a powerful 
and very hot flame. 

2862. Fe.ttrsc Hat Bopres, &c., G. Atherton, 
Stockport.—30th June, 1881.—(A communication 
Jrom G. Yule, Newark, U.S.A.)—(Not proceeded 
with.) 2d. 

This relates to apparatus wherein rollers are used in 
the felting or “‘ planking” of hat bodies and other 
articles, and it consists in the first place in loading 
the upper roller by means of a weighted lever ; andin 
the Second place the roller frame is arranged to be 
raisec and lowered, in order that the goods may be 
imme in the liquid in the kettle during the 
felting operation. 

2863. Manvuracture or Dye-propvcts From INDIGO 
AND SULPHO-CONJUGATED DERIVATIVES OF ANILINE, 
A. M. Clark, London.—30th June, 1881.—(.4 commu- 
nication from C. Collin, Paris.) 5 

This consists in obtaiming a series of dye-products 
by the mixture of indigo or indigotine, or sulphate of 
indigo or indigo carmine with any reducible blue 
obtained from an alkaloid derived from coal tar, and 
more especially from any one of the sulpho-conjugated 
derivatives of aniline, and among others “‘noir-bleu.” 
2865. Purirication or Coat Gas, C. F. Claus, Lon- 

don.— 30th June, 1881. 4d. 

This consists, First, in employing carbonic acid 
from extraneous sources sufficient to produce a 
quantity of bicarbonate of soda and ammonia respec- 
tively equivalent to the acid impurities in the coal 
gas which is to be a by ammonia; Secondly, 
the distillation of the chloride of ammonium with 
lime for the production of anhydrous gaseous am- 
monia for the purpose of purifying coal gas of its acid 
impurities ; Thirdly, in the purification of coal gas by 
gaseous ammonia, the regulation of the supply of 
ammonia in such a manner that it shall not be greatly 
in excess of the chemical equivalent of the acid im- 
purities in the gas ; fourthly, in the purification of 
coal gas by gaseous ammonia, the employment of 
mixing chambers of large dimensions, through which 
the gas passes together with the ammonia ; Fifthly, 
the heating in closed vessels of chloride of calcium for 
the purpose of expelling the ammonia from the 
chloride of calcium in a fit condition for further use. 
2879. Improvements Rattway SIGNALLING, &c., 

B. Tyer, Dalston.—1st July, 1881. 10d. 

This invention relates to a means of signalling with 
incandescent electric lamps, which can only be lighted 
by the actual e of the train itself, and only keep 
alight for a certain time after its passage, thereby 
effecting an economy in lighting as well as insuring 
the efficiency of the signals. Near a signal cabin the 
inventor provides a battery, which is connected with 
the electric lamps on the signal post, and also with 
two contact-making and breaking relays. When a 
train is about due, the levers, worked by the signal- 
man, employed for setting the ordinary day signal 
makes an electrical connection, and transmits a 
current, which by acting on the relay near the signal, 
post shifts its contact, so as to connect the battery to 
the green lamp—for instance—but does not complete 


the circuit thereto. At some distance in advance of 
the signal a contact apparatus is provided, which by 
the deflection of the rail caused by the passage of the 
train, causes a current to be transmitted to the second 
relay near the signal post, and completes the circuit 
of the lamp, at the same time that it closes a local 
circuit extending to a second contact apparatus under 
the rails, at a suitable point beyond the lamp, and 
nearer to the signal-box. Thus the train by its 
passage having rend red electric lamp incan- 
descent and the green light vis‘ble, passes on until it 


comes to the second contact a tus, which breaks 
the local circuit mentioned above, the second relay 
resumes its normal position and the lamp circuit is 
broken, the lamp consequently being extin, 

The diagram will explain the working of the apparatus. 
L L! signify line of rails, A and C are two contact 
apparatuses before and after signal at S, E represents 
earth connection, B battery, and R relay. The arrow 
indicates the direction in which the train is going: 
Several modifications of the above are described, and 
detailed drawings of the apparatus given in the 
specification. 


28°70. Conpensino Steam Enotes, J. Chapman, Leith. 
lst July, 1881.—{Not proceeded with.) 2d. 

The object is to obtain an increased vacuum in the 
condenser to relieve and assist the air pump in its 
action te supply the feed-water at a higher tempera- 
ture than hitherto, and to improve the working of the 
feed pumps by preventing them from drawing air. 


2871. Breecu-Loapinc W. Tranter, 
Birmingham.—lst July, 1881.—(Not proceeded with.) 
9, 


2d. 

This relates to drop-down guns, the object being to 
effect the cocking of the hammers and locking them 
when cocked by the raising of the breech ends of the 
barrels for the charging, the unlocking of the 
hammers being effected by the grasping of the gun. 
2872. Paper For Curquves, &c., F. 

Nowlan, Soho-square.—ist July, 1881. 4d. 

This relates to means for preventing alteration of 
cheques, and consists in making the paper of two or 
more superposed thicknesses secured together face to 
face and enclosing together a tinted, lined, or other 
ground, together with the printed matter, such ground 
and printed matter being formed partly of a perma- 
nent or chemically unalterable pigment, and partly of 
another pigment of such a nature as to be visibly 
— on by any reagents capable of attacking writing 
in! 


LockinG THE Nuts oF Botts oF RatL-Jornts, 
H. Wedekind, London. —1st July, 1881.—{4A commu- 
nication from L. Imperatori, Milan, and C. Buelowius, 
Bochum.)—(Not proceeded wtth.) 2d. 

The nut is formed with radial teeth or grooves on 
its inner surface, and between it and the fish-plate is 
interposed a spring washer with similar teeth or 
grooves. 

2877. Castors For Furniture, H. B. Harding, Bir- 
July, 1881.—{Not proceeded with.) 


. This relates to ball-and-socket castors, and consists 
in making the ball either hollow or of some light 
material with a metallic case. 


2880. Orvamentat Grass, T. D. McD. Farrall, 
July, 1881.—({ Not proceeded with.) 


This consists in the application to glass for decora- 
tive purposes of metals in various states combined 
with alkalies, enamels, calcareous or other substances, 
the whole being welded or secured together by the 
application of heat. 


2889. Comprsep Bep, Covcu, anp CuHarr, C. W. 
Torr, Birmingham.—2nd July, 1881. 6d. 

The chair consists of the seat, head, and foot parts 
together with a framing for supporting them. The 
head and seat are jointed together and also the foot 
and seat. The head and foot parts are each provided 
with counterbalance weights so that they can easily 
be moved into any required position. e edges of 
the head part have rods fixed to them forming pro- 
longations downwards of the sides, their lower ends 
being secured to connecting-rods jointed to the lower 
end of the foot part, so that the head and foot parts 
are moved together. The position of the head part is 
regulated by a rack. 

2932. Wuire Merat anp MALLEABLE Broyzg, J. C. 
Mewburn, London.—5th July, 1881.—{A communi- 
cation from La Société Raynaud, Bechade Giré and 
Co., Paris.) 4d. 

This relates to the manufacture of a white metal 
and a laminable or malleable bronze by the decolora- 
tion of copper by means of ferro-manganese. 


2939. Macuives For Meat, &c., H. Doll- 
man, Birmingham.—5th July, 1881. 8d. 

Within a cylindrical case is mounted a hollow axis, 
within which is a solid axis, the latter being caused 
torevolve more rapidly than the former. The hollow 
axis is fitted with a screw to convey the meat from 
one end of the case to the other, it being acted on in 
its passage by knives fixed in the case, and as it 
issues through holes in a plate at the outer end of the 
ease knives on the solid axis act upon it and 
thoroughly mince the same. 


$3258. Horizontat STEAM 
GtInes, D. Halpin, Westminster.—26th July, 1881. 


6d. 

The object is to obtain strength and simplicity of 
structure, economy of workmanship and adaptability 
for fixing in various positions, and it consists of two 
cylinders A placed side by side and bolted to the 
saddle piece C on top of boiler. The framing E at 


one end is formed with a flat face F forming the 

cylinder covers, and at the other end with feet G to 

secure it to saddle pieces B. The part of the frame 

next the cylinders is bored with two cylindrical 

cavities to form guides for the two crossheads, and at 

the sides holes are bored to guide the slide rods. The 

other end of the frame is bored transversely to form 
i for the crank shaft L. 

3251. Supptyrnc Water TO Marine Escines, D. 
Halpin, Westminster.—25th July, 1881. 6d. 

The water for the engines is drawn from outside 
the vessel through a water-tight syphon chamber 
formed within the vessel close to the side, and extend- 
ing from below the water-line up some distance above 
it, and this chamber is divided into two channels bya 
vertical partition. At the bottom of one channel an 
aperture opens outwards to the water, which passes 
upwards above the water-line, over the partition, and 
down the channel on the other side. 

4612. Sream Presses For CoLoureD Printine, L. 
M. Schmiers, Leipzig.—2ist October, 1881.—(A com- 
munication from Schmiers, Werner, and Stein, 
Leivzig.)—(Complete.) 8d. 

The paper to he printed on is rolled upon an excen- 
tric cylinder, which is caused to revolve once for each 
revolution of the cylinder carrying the ape pe 3 plates, 
which consists of a polygon, on the sides of which the 
printing plates are secured. The cylinder revolves 
twice for each print, ——s the plates twice in con- 
tact with the colour rollers, whereas the excentric 
cylinder revolves only once, and stops during the 
second revolution for giving time to put fresh paper on. 
4729. Lowerinc anv Ratstno Surps’ Boats, A. M. 

Clark, London.—28th October, 1881.—(A communica- 
tion from R. H. Earle, Newfoundland.) 6d. 

The apparatus consists of a swinging frame and 
gravity cradle for carrying the boat bodily, and these 
are combined with davits in such manner that either 
can be used independently. 


SELEOTED AMERIOAN PATENTS. 


From the United States’ Patent Office Oficial Gazette. 


9951. Reversinc Gear FoR Stream ENGINEs, 
Andrew J. Hoag, Battle Creek, Mich., assignor to 
Nichols, Sheppard, and Co.—Filed November 7th, 
88 


1881. 

Claim. The combination with the valve-rod and 
the lever the crank wrist, of the rod and 
able stops for regula’ ts throw, su jally as 
and for the purpose described. @) In a reversing 


ed for steam engines, the two gears, of equal 
iameters, mounted one on the main engine shaft and 
the other upon a lever, adjustable around said shaft 
asa centre, and carrying the crank wrist, to which 
the valve-rod is ted, in bination with stops 
limiting the throw of said lever. (3) In combination 


with the lever, the gear wheels, and the valve-rod, the 
segmental guide and adjustable stops, substantially as 
and for the purposes specified. 


,.394. Comprvep Hay-RAKE AND ELEVATOR, 
Franklin F. Royer, Hampton, lowa.—Filed April 
16th, 1881. 

Ciaim.—(1) The combination, with the front elevator 
and standards secured to a carrying-frame, said 
standards provided with a series of notches and a 

rd covering the same, of a rod supported in loops 
attached to the underside of the elevator and adapted 
to be inserted in the slots or notches in said stan- 
dards, substantially as set forth. (2) The combi- 
nation, with a double-toothed hay-rake, main 
elevator, and vertically-adjustable narrow elevator, 
of yielding strippers attached to the upper end of 
the main elevator frame, and the inclined chutes 
RR, each provided with stationary sides and bottom, 


and supported on standards attached to the support- 

ing frame, substantially as set forth. 

250,554. ARMATURE FoR DyNAMO-ELECTRIC Ma- 
CHINES, James B. Livingstone, New York, N.Y.— 
Filed March 11th, 1881. 

Brief.—The armature cores are made in spiral form, 
the object being to increase the length of the cores 
without increasing their diameters. Claim.—(1) In 
an armature for a dynamo-electric machine, a series of 
spiral cores having their outer ends arranged at 
equal distances apart, in the circumference of the 
armature, substantially as specified. (2) In an 


armature for a dynamo-electric machine, a series of 
spiral cores having their outer ends pointing alter- 
nately in opposite directions, as herein specified. (3) 
In an armature for a dynamo-electric machine, a 
series of coned spirals overlapping each other, as 
herein specified. (4) In a dynamo-electric machine, 
an armature composed of a series of spiral cores 
having their ends twisted to form a fan, as herein 
specified. 


250,786. Feepinc MecHANISM FOR THRASHING 
Macuinery, John P. Cobb, College City, Cal.—Filed 
September 6th, 1881. 

Claim.—(1) In combination with an elevator-belt 
adapted to carry straw to the thrashing machine, the 


side bars H, axle I, independent oscillating hubs or 
sleeves J, having pickers or tines P, and arms K con- 
necting L, cranks G, and revolving shaft E, arranged 


substantially as and for the purpose herein described. 


250,808. SunsHape Hat, Gonsalvo R. Gray, Brook- 
lyn, BE. D., N. ¥., assignor of one-half to John Van 
Nordstrand, same place.—Filed May 16th, 1881. 

Claim.—(1) A collapsible sunshade provided with 

extensible supports secured at their lower ends to a 

flexible band to encircle the head, and hinged at 


their upper ends to the braces of the shade-top, sub- 
stantially as set forth. (2) The combination, with the 
cover, braces, and of the shade-top, of the 
grooved nave to which the braces are nged, 
the thimble to which the ribs are hinged, the spring 
catches attached to said thimble and arranged to 


[250.8093] 


engage the ve in the nave, and the spreader 

mee to the rod which passes through the thimble, 

all arranged to operate substantially as and for the 
purposes set forth. 

250,915. Arp-BinpER ATTACHMENT FOR HARVESTERS, 
Mason Hedrick, Oakland City, Ind.—Filed October lst, 
1880, 

Claim,—In a harvester, the combination, with the 

arms J K, of the arms L P, the connecting rods M Q, 

the arms N R, the shaft O, the pulley 8, the clutch X, 


Phy 
~ \ 


the band T, the pulley U, the shaft V, and the gear- 
wheels W, whereby the arms J K can be drawn toge- 
ther to compress a gavel by the driving mechansim, as 
described. 
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fortified with pure blood and a properly nourished 
frame.” — Civil Service Gazette. —Made simply 
with boiling water or milk. Sold only in packets 
labelled—‘‘ James Epps AND Co., 
Chemists, London.” — Also makers of 
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FIRES IN THEATRES. 

In consequence of the recent catastrophe at the Ring- 
strasse Theatre in Vienna, the Austrian Society of Archi- 
tects and Engineers—a very flourishing body, numbering 
some 2500 members—appoixted a special committee to in- 
vestigate the conditions of safety in theatres, the causes 
of accidents, and the means of preventing them. This 
committee has just issued its report, and in view of the 
universal interest felt in the subject, and its close connec- 
tion with engineering construction, we feel fully justified 
in presenting to our readers an abstract of their inquiry 
and conclusions. 

First, as to the general history and circumstances of 
theatre fires. These have occurred at intervals ever since 
the modern construction of theatres was developed— 
towards the close of the middle ages—out of the court- 
yards or barns in which the old miracle plays were acted. 
From these, in the opinion of the committee, are derived 
the flimsy materials, and the narrow and tortuous entrances, 
which offer such a contrast to the free and massive con- 
struction of the great theatres of antiquity. It must be 
admitted that in this branch of architecture science has 
not kept pace with the requirements of the times, as is 
shown by the ever-increasing frequency of fires. The 
average life of a modern theatre is calculated by two 
authors, Félsch and Rigione, at about twenty-two years 
only. Many improvements have doubtless been made of 
late years, both as to the use of fireproof materials and as 
to means of exit ; but they are by no means complete, 
especially as regards the pro- 
tection of those in the galleries 
and upper boxes. That this 
is so is sufficiently shown 
by the great and progressive 
increase in the number of 
theatre ftires—an increase 
which, of course, is due in © 

eat measure to the increase 
in the number of existing 
theatres, but still proves 
clearly that this increase in 
numbers has not led to greater 
safety. Folsch gives a list of 
no less than 460 theatre fires as 


Police regulations, which are sufficiently strict in Vienna 
as to private houses, are yet sadly insufficient with regard 
to theatres. Thus no provisions are made for isolating the 
fire in the spot where it first appears ; fireworks, which 
are forbidden in the streets, are used on the stage; and 
passages are common in theatres whose height and width 
would be considered quite intolerable in a private house. 

The causes of theatre catastrophes are thus plain enough, 
and the remedy must be in stringent arrangements and 
regulations adopted, tirst, to prevent fires altogether, or 
stamp them out at their commencement; secondly, to loca- 
lise any fire which may after all grow to serious dimensions ; 
and, thirdly, to give the audience in all parts of the house 
ample time to escape in the event of danger. 

It is obvious that all such remedies will divide them- 
selves into two classes—(1) permanent constructions; (2) 
“emergency” arrangements. As the first of these are certain 
in their operation, whilst the second, however excellent, 
are liable to fail when wanted, especially in moments of 
danger, these should be reduced to a minimum, and all 
that is possible should be done by original and permanent 
works, Taking the points in order, we have, first, the 
diminution of the general damage done by the fire. For this 
pur) it should be adopted as a principle—which, no 
doubt, must admit exceptions in special cases—that a 
theatre should be completely isolated from other buildings. 
The annals of theatre fires emphasise this recommendation 
by their records of terrible damage done through the 
spread of fire from adjacent buildings to theatres, and also 
vice verséd. Another point to be insisted on is that all 


inflammable objects should be reduced to a minimum, if 


having taken place between 
1761 and 1877. In all these 
cases the destruction was com- 
plete, minor fires not bein 

taken into account; 
whereas at the beginning of 


the period the number from 
1761 to 1780 was seventeen, 
at the end of the period, from 
1861 to 1877, it was 187; 
while since 1877 the rate has 
been more than thirteen fires 
per year. 

As to the hour at which the 
tire begins, Félsch gives the 
following analysis of 289 fires : 
—Begun in daytime, 19°4 
‘wl cent.; begun within one 
1our before admission of 
public, 5-2 per cent.; begun 
during the performance, 12°4 
ver cent.; begun within two 
1ours after the performance, 
23°9 per cent.; begun during 
the night, 39°1 per cent. It 
will be seen that the number of fires which begin when 
the theatre is full is happily small as compared with those 
when it is empty; me that the greatest danger occurs 
after the performance, doubtless due to unextinguished 
lights, inflammable substances left about, &c. The time 
of year at which fires take place is, of course, influenced 
by the season in each particular town. They are, however, 
much more frequent in winter—doubtless on account of 
the heating arrangements which are then necessary. 

With few exceptions the fires break out upon the stage, 
which, in view of the great quantity of inflammable 
material, and the use of naked lights, fireworks, explosives, 
&e., is not to be wondered at. No successful means of 
confining fires to the stage when they originate has yet 
been discovered. In almost all cases they spread to the 
auditorium, where the ventilation shafts above the gaseliers 
act as natural chimneys to produce draught, and_ the 
destruction of the theatre is then assured; all experience 
showing that when once fire has got firm hold of a theatre 
attempts to extinguish it are hopeless, Even a so-called 
fire-proof construction would be no defence against the 
overwhelming power of the flames. The consequent 
destruction of property is estimated at £25,000,000 during 
the last century, and the loss of human life is far more 
lamentable ; for in no single instance where a fire has 
broken out during the performance has a loss of life failed 
to be recorded. This is not due to the fire alone. The 
vast volumes of smoke emitted by the scenery and other 
imflammable materials when lighted tend to stifle and 
bewilder the audience, and would prevent their escaping 
even if ample means of exit were provided. 

But the means of exit are not ample. Especially is this 
the case with the galleries. Very often two galleries are 
ere by the same stair, or the two stairs open on 
the same passage. The result is a meeting of two con- 
fluent streams of persons—which is sufficiently trouble- 
some at ordinary times, but in cases of fire is simply fatal. 
Again, if the es are not straightforward aud simple 
in their directions, if they are a a into unequal and 
numerous lengths, and especially if they are interrupted 
by pillars, a block is almost sure to take place sooner or 
later during the escape from a fire. Men and women are 
thrown down and hea above each other, and those 
behind lose all chance of escape. The extinguishing of the 
gas—which is often done on purpose if an alarm of fire is 
given—of course increases the difficulty. 


PLAN 
PEARN'’S STEAM PUM P.—(Por description see page 107.) 


they cannot be altogether dispensed with. The stores for 
decorations, the rooms for dresses, &c., the painters’ and 
carpenters’ shops, and other premises of that kind, should | 
be outside the actual building of the theatre; and the. 
inflammable articles belonging to such premises allowed | 
within the walls should be strictly limited to the day’s 
requirements, 

Great part of the machinery, scenes, &c., now made of 
wood, might with ease and advantage be constructed of | 
iron. Where this is impossible, the wood should be im- 
pregnated with some fire-resisting liquid, as should be also 
the canvas, and other inflammable parts of the decora- 
tions. There will be, as there has been, strong opposition | 
to this on the part of the = wardrobe keepers, &c.; | 
but this opposition must once for all faced and con- 

uered, and the technical staff must be compelled to adapt 
emselves to the new state of thin 

There seems no reason why, << appliances 
and construction, the auditorium in itself should not be 
rendered perfectly secure against the breaking out of 
fires. If the walls and main titions are of brick, the 
floors, secondary partitions, and fittings generally of iron, 
and the stutting of the seats, the curtains, &c., of wool, and 
if refreshment rooms, lounges, &c., are kept outside the 
building, there is really nothing which can cause a con- 
flagration. It will be long, however, before the stage can 
be put in a similar condition of safety, and it therefore 
becomes essential that the stage and auditorium should be 
Seer separated, so far as fire is concerned, from each 
other. 

On either side of the 2 pene this can be provided 
for by a thick party wall, resembling that between two 
ordinary dwelling housesina street,and pierced only bya few 
small openings, protected by self-closing doors. There 
remains, of course, the opening for the proscenium, and 
this is the cardinal difficulty of the whole question. 
Attempts have been made to meet it by providing an 
iron partition, or a curtain of wire netting, to be let 
down in case of need. Experience shows that, almost 
without exception, these have failed, from some cause, 
to give protection when needed. Indeed, the utility of 
the wire curtain is questioned by the committee altogether. 


| passage should be forbidden. 


moment, and which will effectually isolate the stage and 
auditorium from each other. Thus the moment an alarm 
of fire was given, the curtain would be dropped, effectually 
shielding the audience from all sight and from all danger of 
conflagration ; and the knowledge of their safety would 
prevent the nna and struggles to escape, which in such 
cases have been answerable for a large proportion of the 
lives sacrificed. 

The design for such a curtain has been specially 
studied by a sub-committee, under the direction of Herr 
Carl Pfaff. 

Assuming the two halves of a theatre—the stage and 
auditorium—to be thus isolated from each other, the next 
point is to consider how the safety of those who may be 
found in either half, in case of fire, is to be provided for. 
Taking the stage half first, the principle should be to 
separate the stage itself—where the fire is nearly sure to 
begin—from the green-room, &c., behind it. The stage 
should be enclosed therefore, on all four sides, by tire-proof 
partitions of some kind, and should have the lightest 
possible roof construction, so that it may burn out as 
rapidly as possible, if the various fire-brigade appliances 
are unable to cope with the fire. The ges connecting 
it with the green-room, &c., should be fire-proof, and there 
should be ready access from these latter to the street. 
This need of free and secure exit applies of course with 
still greater force to the auditorium, in view of the large 
number of persons who may be found there, and the pro- 
bability of crowding and panic. The principle should be 
to have numerous exits, all short, direct and independent. 
In older theatres this never seems to have been thought of, 
and the recent theatres are 
better off in this respect ; but 
they generally fail in another 
important point, namely the 
supply of fresh air and light 
frum without. As a theatie 
is used only at night, this is 
usually thought needless ; but 
the fact that in theatre-fires 
the chief loss of life is always 
from suffocation, and the difti- 
culty of otherwise maintain- 
ing proper ventilation, unless 
by costly artificial methods, 
are sufficient to show its vital 
importance. 

The question of the num- 
ber and size of the exit pas- 
sages to be provided for a 
given number of seats cannot 
receive an exact solution, on 
account of the great variation 
in circumstances. The fol- 
lowing general rules may, 
however, be laid down :—(a) 
There should be at least two 
stairs for each level, each of 
which should be completely 
independent, proportioned in 
size to the number of seats, 
and as short as possible. (0b) 
The above proportion should 
he larger as the staircase is 
longer. (c) Several moderate 
staircases are better than a 
few very broad ones. (d) 
‘Turnings should all be easy, 
and inonedirection ; and land- 
ings should beatregular inter- 
vals, The steepness of the 
stairs should be the same throughout. (e) Single steps in a 
(7) Direct staircases are to 
be preferred to spiral. (g) Cloak-rooms, &c., should not 
interfere with the general flow, and must themselves have 
easy entrance and exit. (h) All doors must of course open 
outwards. (7¢) All p es* should have windows, open- 
ing outwards for ventilation. Here, as with the curtain, 
the committee place no faith in emergency appliances of 
any kind ; whatever is required must be arranged per- 
manently, and must be in constant use. 

The committee have not attempted to deal with the 
complex subjects of heating and ventilation. With regard 
to lighting, they point out that the brilliant lighting of 
the stage is the most frequent of all the causes of fire, and 
especially where the hot flame of gas-lights raises to a 
high and even dangerous temperature the masses of 
inflammable scenery, &c., which are generally in close 
proximity. They look forward with confidence to a vast 
improvement kere by the substitution of the electric light, 
though they do not venture as yet to recommend any 
ticular system. For the auditorium they look upon the 
employment. of gas or electricity as indifferent from the 
= of view of safety. In any case the light should not 

dependent on any single source, an accident to which 
may at any moment plunge the theatre in darkness—in 
itself no inconsiderable catastrophe. There must be some 
supplementary system, and this, again, must be in daily 
use, not an emergency appliance. It should consist of 
oil lamps or other lights, giving so large a Pt of the total 
illumination that it will not be possible to do without them 
on ordinary occasions. In the passages, vestibules, &c., 
these should be the only lights allowed. If the general 
lighting is by gas, the pipes leading from the main to the 
pe. and the auditorium should be quite separate from 
each other. 


The above suggestions of course apply as a whole to new 
theatres only; but existing theatres should be adapted to 
them as far as is possible. All theatres should be subject 
to strict regulations as to safety, enforced by some com- 
petent authority, exactly as is the case with railways, 
steamers, The report suggests the appointment of a 
special commission at Vienna, to supervise the construction 


They hold that a partition regularly used, — against 
fire, and impervious to or gases, alone offers adequate 

rotection. In other words, t 
st the fireproof partition, 


e stage curtain must itself | 
which can be let down in a: 


* Still better, the gee might be mere covered galleries outside the 
main walls altogether, and winding spirally round them, not in steps, 
but in mere foot-holds, if possible, to be like the bridges at a wharf. Once 
through the coor a person would then be in perfect safety. 
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and arrangements of theatres; and finally dwells on the 
desirability of emancipating architects from the official 
control, which in Austria appears to weigh heavily upon 
them both as a body and individually. 

‘The general idea of a fireproof curtain is to make the 
ordinary stage curtain in daily use perform the functions 
of a fire and smoke-proof partition between the stage and 
the auditorium. For this purpose the curtain is formed of 
about fifteen horizontal strips of sheet iron, each bent into 
a segmental section, and supported at either end by a light 
channel iron. The curtain is supported by four ropes at 
equal intervals; these pass over pulleys above, and are 
connected to a single counter-weight, nearly balancing 
the weight of the curtain. If these ropes should be 
burnt the curtain would simply remain down. The 
convex side of the iron strips is turned towards the audi- 
torium, so that when a fire breaks out on the stage they 
will be surrounded by cooler air, and cannot be raised to 
any dangerous temperature. Their thickness is 1}mm.— 
‘0Gin.—and their bent form tends to give them stiffness ; 
while, even if they should get red-hot, the channel irons 
at the sides, which are kept away from the fire by the 
strong iron guides in which they run, would prevent the 
whole from collapsing. If the curtain is to be let down 
between the acts, as well as at the end of the perform- 
ance, it should be ornamented in some manner, but it 
should not be covered with anything which would prevent 
the access of air, and the working of the apparatus. On 
either side of the proscenium stands a wrought iron 
pillar, and on the top of these is a horizontal cellular 
girder. To protect these from fire their interior is con- 
nected with the water pipes of the theatre, so that they 
are constantly full of water ; and from the interior of the 
cross girder there are openings, stopped with fusible 
metal, so that a moderate heat- 100 deg. Cent.—would 
suffice to melt, and allow continuous circulation of 
the water, and escape for the steam. Above the girder 
the wall is filled in solid, instead of the large opening 
which exists in ordinary theatres right from the floor to 
the roof. This wall will be protected by a double shield 
of sheet iron, as in a fireproof door, on the side of the 
stage. 

The working of the apparatus, instead of by the slow 
pa of hand-crabs, as used at present, is to be by 

ydraulic power, the pressure water being, if possible, 
supplied from the ordinary mains. A simple vertical 
cylinder stands at one side of the apparatus, and lifts the 
curtain by the aid of the counter-weight, while on the 
water being withdrawn it falls by its own weight. Varia- 
tions in the pressure of water will only affect the speed of 
lifting. The arrangements are regulated by a single 
valve, to be worked by a handle placed at any con- 
venienient place behind the scenes. Should the water be 
cut off, the only result will be that the curtain will fall, if 
it is up, or remain at the bottom if down; so that the 
arrangement fulfils the proper conditions of a safety 
apparatus, 


EXPRESS LOCOMOTIVE FOR THE PENNSYL- 
VANIA RAILROAD. 


We complete this week our illustrations of the express loco- 
motive of a new type, designed by Mr. Ely for working fast 
trains between New York and Philadelphia. The engine is 
an excellent example of American practice, with certain fea- 
tures that will always appear objectionable to English eyes— 
such as the bar frames and the excessive use of cast iron. The 
connections of the cylinders with the frame appear to be com- 
paratively slight ; but it must remembered that each cylinder 
with its valve chest and long steam and exhaust pipes forms the 
half of a very heavy casting, which supports the leading end of 
the boiler above and the bogie pin below. We suppose that 
Mr. Ely’s engines enjoy unusual immunity from split cylinders, 
otherwise he would hardly have adopted a casting in which the 
cylinder may almost be said to play a subordinate Ifa 
cottar should come out or be sheared, and the piston went 
through the cylinder lid with the usual result, the necessary 
repairs would be very heavy indeed. 

The wagon-top boiler, as it is called in the States, has been 
recently much criticised, and lastly condemned by United States 
railway men, and we cannot ourselves see much in it to recom- 
mend it. Mr. Ely has, however, retained it. It is of steel 
throughout ; the grate is of enormous size, the fuel being anthra- 
cite, which will not burn properly in a thick mass; water tubes 
are used instead of fire-bars, as is invariably the practice when 
anthracite is burned. The principal dimensions are as follows:— 


Boiler :— 
Diameter .. .. 4ft. 2in 
Length of grate 10ft. 
Width of do. 3ft. 5zin. 
Mean height of fire-box crown above grate .. 3ft. 14in. 
Thickness of boiler plates .. .. .. .. .. Oft. Ogin. 
» 95 internal fire-box . Oft. Ofin. 
» ‘tube plates Oft. Ofin. 
No. of wrought iron tubes .. 201 
Inside diameter of _,, Oft. 1gin. 
Length of tubes 10ft. 10}in. 
Grate surface .. .. .. 35 sq. ft. 
Total heating surface .. 1205 sq. ft. 
Engine :— 
Diameter of driving wheels 6ft. 6in. 
ie 2ft. 9in. 
Wheel base of coupled wheels .. 7ft. 9in. 
Total wheel base .. .. .. . 22ft. Thin. 
Diameter of axle boxes Oft. Sin. 
Length of Oft. 10}in. 
Diameter of cylinders .. oe 
Centre to centre of cylinder 6ft. 5in. 
Lap of valves... .. .. «. Oft. 1jin. 
Width of ports lft. 4zin. 
Length of do. ft. thin, 
a exhaust ports Oft. 34in. 
Weight full :-— 
On drivers 15 tons 0 ewt. 
14 tons 3 ewt. 
12 tons 4 cwt. 
Total 41 tons 7 cwt. 


The engine is fitted with a steam reversing gear, which appears 
to us to be a mistake. A properly-designed hand reversing gear 
is sufficient for all practical purposes. It will be seen, indeed, 
on examination that the engine is abundantly supplied with what 
have been uncourteously termed rattletraps. But Mr. Ely has not 
found the way to put a glass water gauge on his boiler, the 
drivers being left dependent in this year of grace 1882 on those 
barbarous relics of the try cocks—for information con- 


cerning the level of the water inside. 


Although there is much about the locomotive which deserves 
censure, there are also some excellent features. For example, the 
valve gear is well worked out, simple, and good, the distribution 
of weight satisfactory, and all the bearing surfaces, especially in 
the journals, large. The engine, too, is externally more pleasing 
to the eye than most American engines. It is fitted with the 
Westinghouse brake, the air pump being fixed on the right-hand 
side of the fire-box in a horizontal position, the receiver being 
placed between the frames forward. 

This is an enormois weight for an engine with 18in. cylinders, 
and a tractive force of but 100 lb. per pound of cylinder pres- 
sure, and is mainly due, as we have pointed out, to the excessive 
use of cast iron, and the abundance of the rattletraps aforesaid. 
The boiler, in spite of the enormous fire-box, cannot be abnor- 
mally heavy, because the plates of which it is made are very 
much lighter than any English locomotive superintendent would 
dare to use. The necessity for, so to speak, supplement- 
ing the frame with spring hangers, braces, and such like, 
also helps to swell the total. It is remarkable how many things 
an American locomotive superintendent finds indispensable that 
his English brother manages to get on very well without. 


THE SOCIETY OF ENGINEERS. 


PRESIDENT’S ADDRESS. 


THE first ordinary meeting of the Society of Engineers for the 
resent year was held on Monday last, February 6th, in the 
ciety’s hall, Victoria-street, Westminster. The statement of 
accounts for 1881 was read, after which the president for last year 
presented the premiums of books awarded for papers read during 
that year. These were to Mr. John Standfield, for his paper ‘* On 
Floating Docks,” and to Mr. A. T. Walmisley, for his paper on 
**Tron Roofs.” The president for 1882, Mr. Jabez Church, 
M. Inst. C.E., F.G.S., then delivered his inaugural address. 
After expressing his thanks to the members for his election to the 
chair, the president reviewed the proceedings of the Society for the 
past year, noticing the various papers read during the session, and 
the visits made during the vacation. He cordially invited the 
members to give their best support to the Society during the present 
year by attending the meetings, reading papers, and joining in the 
visits to be made to various works during the coming vacation. 
The general status of the Society was in a satisfactory position, its 
members being steadily on the increase, and its financial position, 
as testified by the balance-sheet just read, being sound and 
healthy. Turning to matters of more general interest, the 
president next reviewed some of the work accomplished by 
engineers, and the advances made by science during the past year. 
He especially touched upon those branches of the profession with 
which his own practice is more immediately connected, viz., 
sanitary engineering and gas and water supply. With regard to 
sanitation he remarked that that subject was in the past a matter 
which was considered to be more or less beneath the dignity of the 
civil engineer, whilst it was utterly unworthy of consideration by 
the general = But times were greatly changed in this respect, 
for this subject now formed a distinct branch of engineering 
science, and the public took a keen interest in sanitary matters, 
and were beginning to appreciate the importance of good sanitary 
condition in town houses. The president observed, with regard to 
sewage disposal, that experience had taught us, that the extravagant 
expectations formed by the advocates of the various processes of pre- 
cipitation could not be realised, and that irrigation schemes had not 
been the means of making large fortunes for those local authorities 
who had adopted them. Sanitary engineers had, however, less diffi- 
culty than formerly inrecommending with confidence the system most 
suited to the requirements of the local authorities whom they are 
called upon to advise. The various systems for drainage of towns 
and disposal of sewage in operation were then touched upon, as was 
also the question of the pollution of the Thames by r London 
sewage at the outfalls at king and Crossness ; where, owing to 
the state of the river, some steps, he thought, would have to be 
taken before long to improve its sanitary condition at these points. 
The president suggested that intending occupiers of houses should 
obtain the opinion of a competent surveyor as to whether the 
drains and plumbers’ work complied with proper sanitary con- 
ditions, for many persons took no trouble whatever about that all- 
important matter. That being the case, moreover, the poor not 
being able to afford to take that precaution, he hoped that before 
long Parliament might be induced to pass a measure to compel owners 
to see that proper sanitary arrangements were carried out, and that 
before a house could be let it must havea certificate from the local 
sanitary authority confirming that, and that no house should be let 
except upon these conditions, under heavy penalties. Some such mea- 
sure as that would materially increase the health and comfort of the 
public, and in a great measure assist in overcoming the fatal influ- 
ence of the various epidemic diseases. The president then went on 
to review what had been done in the development of gas for light- 
ing, cooking, and other important purposes. He considered that 
great as had been the stride made with electric lighting, even 
greater had been the development attained in gas lighting ; and as 
the electric light was considered by many to be only in its infancy, 
so he felt sure also that the same thing might be said of gas light- 
ing; that was to say, gas lighting conducted upon scientific prin- 
ciples, which hitherto had been strangely neglected. He pointed 
out that the great value of the residuals in gas manufacture, by 
the aid of chemical research was being surely increased, thereby 
materially aiding in reducing the price of gas. In that respect gas 
had a great advantage over its brilliant rival, for there was no 
residuum for sale in the manufacture—if he might be allowed 
the term—of electric light, and electricians could only ho 
materially to reduce the cost of its production. He said he thought 
that the two sources of light in the interest of the public should 
rather be regarded as friendly rivals, who covld and would mate- 
rially assist each other, than as enemies opposed to each other. 
That healthy competition was putting gas engineers on their 
mettle, and urging them on to show the world what latent sources 
of power and wealth could be further developed from gas. He 
then reviewed the progress that had been made in the various appa- 
ratus used in the manufacture of gas, and the many new gas- 
burners that had been recently invented, and the various uses to 
which gas was now being put for domestic and industrial purposes. 
He also glanced at gas legislation for the past year. With regard 
to the question of water supply, which the president went fully 
into, he insisted upon the necessity of an ample supply of whole- 
some water being one of the first requirements of life, and upon the 
desirability of every town in the kingdom being well provided in 
that respect. He pointed out that in many places, owing to the 
adoption of shallow wells, which were, as a rule, sunk in 
close proximity to ye po the water was more or less poisoned 
by the contamination of sewage matter, much sickness and death 
being the result. There was also another aspect to this question 
which, he said, should not be overlooked. In most towns water- 
works, when designed by a competent engineer, should be a 
remunerative undertaking, and as nothing could supersede water, 
no security could be better. He ventured to think that the in- 
habitants of towns would do wisely to invest their savings at home 
in such sound property, by which they would not only receive a 
fair return for their money, but at the same time secure the many 
blessings to health and comfort that a good supply of wholesome 
water insured. The various important rad which were in 
course of construetion during the past year were then noticed, as 
was also the question of the water supply of London, which the 
— said was a subject that should be considered by 
‘arliament with as littie delay as possible. en the present 
Government came into power London was led to believe that a 


Bill would be at once brought forward to create a water trust, 
which would take charge of the question of water supply to the 
metropolis, and definitely settle what was to be done in the matter; 
but as no parliamentary notices were given last November, he 
supposed that important business would have to stand over until a 
more convenient season. In the meantime the water companies’ 
prot rty was daily increasing in value, and many who thought the 
3,000,000—the valuation of the undertakings made by Mr. E, J. 
Smith for Sir Richard Cross—was excessive, now regret too that 
the matter was not then settled, as the growing prosperity of 
the companies pointed to the increasing value of their property, 
which would have to be paid fur. As to the quality of the Thames 
water, many scientific chemists reported favourably of it, although 
Dr. Frankland continued to condemn it; yet, singularly enough, 
the death-rate of London was steadily decreasing as the quality of 
the water, according to some chemists, was gradually getting worse. 
In reviewing the progress made with the electric light, the pre- 
sident said that its remarkable development had doubtless formed 
one of the most marked scientific features of the last year. He 
described the arc and incandescent systems, and enumerated the 
various inventions of lamps and electrical apparatus, and the work 
that had been done by these in various places. He considered, 
however, that electric lighting had not yet gone beyond the expe- 
rimental stage, nor could a just opinion be formed at present as to 
its cost. He touched upon the Paris Electrical Exhibition, and 
upon that to be seen at the Crystal Palace. He also noticed the 
application to Parliament by electric light compamies, seeking 
powers for opening the streets, &c., for public lighting. Upon 
that subject * considered that the principle which had always guided 
parliamentary committees in relation to all promoters of commer- 
cial undertaking seeking to obtain statutory authority would not 
be departed from. That vital principle, he stated, was briefly that 
the privileges sought for, if granted, must be fairly counterbalanced 
by obligations in the interests of the public. With electric light- 
ing at the present moment, however great its progress might have 
been, it could not, he thought, be shown that the knowledge of 
iding principles at present possessed was sufficient to enable 
arliament to decide as to what obligations might be reasonably 
imposed on such companies. As he had stated, the very important 
item of cost not being yet known. He then reviewed the consider- 
able t of prof l work executed in the past year with 
regard to docks and karbours, and he noticed the new schemes for 
docks at Dagenham and Tilbury, on the Thames. He reviewed 
also what had been done in shipbuilding, and pointed out that 
the large number of ships unched from our principal 
yards was greatly in excess of previous years. He called attention 
to the Naval and Submarine Engineering Exhibition, to take place 
in April next, pointing out its importance and value to all interested 
in naval and submarine engineering. Many other subjects were 
noticed, and the president, before concluding bis address, touched 
upon the centenary of George Stephenson, and held him up as an 
example to his younger professional brethren, and urged uponthem 
to emulate his unwearying energy, his love for his profession, and 
his stern determination to overcome every obstacle that crossed his 
th. ‘*Such genius,” he said, ‘‘as he possessed is given to few ; 
ut all, whatever their powers may be, cannot but be refreshed and 
encouraged in their work by studying the life of such a man.” 
This interesting address was attentively hstened to by an appre- 
ciative audience, and at its close a cordial vote of thanks was 
tendered to the president, who briefly acknowledged the compli 
ment, The pr li yi then terminated 


ENGINES OF SS. LA FRANCE. 

WE commence the illustrations this week of the three-cylinder 
compound engines of the Atlantic mail steamer La France. 
We shall give a description of these engines in succeeding 
impressions. 


Derpositinc Dock FOR BARROW-IN-FURNESS.—The first portion 
of this dock was launched on the 4th inst. from the Barrow Ship- 
building Company’s works, and the second half is being ater 
proceeded with. This dock, of which Messrs, Clark and Stand. 
field are the designers, will, when complete, be able to dock and 
deposit vessels of about 3200 tons displacement; the staging for 
receiving the vessels is being constructed on Old Barrow Island, 
and is fast approaching completion. We believe this will be the 
only floating dock in the kingdom. 


UTILISATION OF ENGLISH CANALS.—Attention is called by Mr. 
Charles Frederick Clark, president of the Wolverhampton 
Chamber cf Commerce, to the two following resolutions in refer- 
ence tocanals :—‘‘ (1) That in order that commerce and agriculture 
may be able to take every advantange of the easily and cheaply 
worked traffic of the canals of Great Britain, it is greatly to be 
desired that canals be entirely emancipated from the control of 
railway companies. The traffic on them requires no organisation 
like that on railways, and hence should be as free from the control of 
the railway companies as the high roads now are, thus making canals 
here what they are in other countries—namely, the cheapest means 
of conveying goods and agricultural products to markets, and not 
the obstructive instruments of railway companies, (2) With the 
object of encouraging canal companies to adopt and promote the 
working of canal traffic by steam power, which has been proved to 
effect a saving of 20 to 40 per cent. over the obsolete plan of horse- 
power, the canal companies should have the power to sell the 
towing-path to the adjoining landowners, should the towing- 
path eventually become useless, or be allowed to include the 
towing-path in the water-way, and so enable the companies 
to double the present wharf frontage, with the chance of 
greatly increasing the traftic.” In illustration of these resolutions 
Mr. Clark suggests that the Government should take the canals on 
the same terms as the railway companies did in many cases—i.c., 
guaranteeing 34 to 4 per cent. dividends to shareholders, and by 
making more use of them for the general good of the public 
make a profit where the railway companies now make a loss. 
Why should not canals be used as channels to carry off surplus 
water and thus prevent floods, also as irrigation works ra to 
work turbines? Mr, Clark considers that canals have been. con- 
fining themselves too much to doing the traffic from town to town 
which the railway companies can do quicker, and in some respects, 
better; and the intermediate agricultural traffic which the rail- 
ways cannot do has been sadly neglected. He suggests that at 
certain short distances on the canals straight wharves should be 
built on each side, so that a farmer could get a boat close to the 
bank to load grain, roots, hay or straw for market, and bring back 
manure, lime, or coal. The farmer could then dispense with a 
number of horses and reap the advantages of steam cultivation, 
and as each horse dispensed with would save the farmer at least 
£59 a year he could well afford to pay his landlord or the canal 
company a good interest on the cost of building a side wall to the 
canal to form a private wharf, and at the same time there might be 
fixed a water gauge and valve, by which in a dry season he might 
irrigate those fields adjoining the canal. As now constructed, if a 
boat be brought to the side of a canal to unload, there is a risk of 
what is called ‘pricking the puddle,” and on the towing-path side 
there is also the risk of giving great offence to the officials through 
crossing their but little used towing-path. A sinking fund should 
be formed, as suggested by the late Mr. J. R. M’Culloch bon | 
years ago, of all the profits made over the guaranteed dividend, 
out of which the Government or the county board from time to 
time should take powers to purchase canal shares at par, so that in 
the course of a few years the tolls would be gradually reduced. 
Mr. Clark adds that he would let railway companies buy each 
other up as much as they like, but would no seve let. them buy up 
a canal than a turnpike road, 
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RAILWAY MATTERS. 


THE Metropolitan Company notifies that on and after the Ist 
proximo parcels will be carried over its main system and exten- 
sions, and will be received at the stations and Regent-circus for 
the lines of other companies, 


On Monday at the Bromfield petty sessions, North Wales, Thomas 
Cross, Charles Cross, and Edwin Davies, were charged with placing 
trolly wheels on the Moss Valley Railway, a branch of the Great 
Western system. An engine and trucks ran into the obstruction a 
short time since, but fortunately no one was seriously hurt. 
The engine was greatly damaged, and the line blocked for several 
hours. The case was adjourned for a fortnight to enable the 
prosecutors to complete the evidence. It may be hoped that some 
’ of the wretches who do this sort of diabolical work are caught. 

A COLLISION occurred on the 26th December at Plaistow 
Station, on the London, Tilbury, and Southend Railway. Fifteen 
passengers were injured, and much stock destroyed. In conclud- 
ing his report on this collision, Major-General Hutchinson says :— 
‘Had there been a quickly-acting brake under the driver’s con- 
trol applied to the engine and to all the vehicles composing the 
North London train, the collision would doubtless have been 
avoided, As it was, with the comparatively low speed at which 
the train was running, the chain brake acting on the three front 
vehicles—which brake the driver states he applied—would be slow 
to take effect.” 

Cot. RIcH, in reporting on the accident that occurred on the 21st 
December, between Stow-on-the-Wold and Chipping Norton Junc- 
tion, on the Great Western Railway, when the train ran off the 
rails, owing to the engine having burst the railway, and after pushing 
the rails and chairs from lin. to 4in. alternately to the right and to 
the left, it broke the road, ran down the bank on the left side of 
the line, and fell over on its right side, says :—‘‘I think it most 
desirable that the enger traffic on the line from Cheltenham to 
Chipping Norton Junction, which is a railway with heavy gradients, 
should be worked as far as possible with tender engines of not too 
heavy a class, and that turntables should be provided at each end 
to turn the engines without the necessity of uncoupling them ; 
and further, that so long as any portion of the line consists of a 
vel permanent way, the trains should be worked at moderate 
speed.” 

AT the meeting of the Metropolitan Board on Friday, the 3rd 
inst., the Parliamentary Committee presented a report recommend- 
ing that ifin any Bill proposing to authorise the formation of 
railways underground power is sought to make openings for 
ventilation in the public thoroughfares, the Board should 
oppose such power being granted. Mr. Selway said that the 
nuisance which was felt from the ventilating shaft of the — 
underground railway was a disgrace to the present day, and it was 
greatly to be lamented that the Legislature had ever granted 
powers to make an underground railway without requiring proper 
modes of ventilating the tunnels through which it passed. e 
felt sure that among the engineers of the present day they might 
be able to devise some plan by which these tunnels might be 
rendered wholesome to travellers. For himself he might say that 
he travelled as little as possible on the underground railway in 
consequence of the nuisance he found in the tunnel, which ought 
to be ventilated in a proper manner. The ventilating shafts, 
as they were called, were mere holes in the ground, through 
which was passed a large quantity of steam, but the nuisance 
of vitiated air in the tunnel remained. The report was then 
seconded and adopted. The Parliamentary Committee further 
recommended that in the case of any Bill, by which it is proposed 
to construct a new railway bridge across the river Thames, within 
the limits of the metropolis, the Board do ask in its petition that 
the company may be required to provide free accommodation for 
foot passengers by the side of the railway. 

A REPORT or work, compiled under orders of the Prussian 
Government, has recently been published on the origin and develop- 
ment of the railways of the world to the end of 1880. According 
to this document, there were completed at the end of 1880, 
215,249 miles of railways, which had been constructed at a cost of, 
in round numbers, £3,750,000,000. The following table gives the 
mileage, capital expended on construction, and net profits of rail- 
ways in the principal countries of the globe for the year 1879 :— 


es 
Capital 
—> | expended. Net profits. 
1 
£ 
United States .. 81,087 _ 952,500,000 43,985,000 
Great Britain .. 17,665 | 717,000,000 28,345,000 
ussia oe 16,685 | 845,750,000 7,900, 
Germany 16,673 840,800, 00 14,610,000 
France 14,125 | $95,250,000 17,895,000 
Austria... .. 12,378 | 240,800,000 8,215,000 
British India .. 8,596 123,100,000 5,370,000 
Canada... .. 6,907 | 74,200,000 1,340,000 
Italy . 5,171 | 100,750,000 2,540,000 
Spain . | 4,196 | 50,000,000 320,000 
3,475 | 22,150,000 535,000 
Belgium .. .. .. .. 2488 | 60,000,000 2,265,000 


The interest paid on capital invested seems to have been higher in 
France than elsewhere, except America. In France the average 
percentage yielded was 4°53 per cent.; in Germany, 4°11 per cent. ; 
in Austria, 3°4 per cent.; in Great Britain, 3°9 per cent.; in 
Russia, 2°3 per cent.; in Italy, 2°5 per cent. In the United States 
the capital expended yielded, on an average, a return of — 
cent.; in Canada, only 1°8 per cent.; but in the British West 
Indies, 3°4 per cent, 

AFTER mentioning the application of electric lamps for lighting 
railway stations, the Zeitung des Vereins deutscher Eisenbahnver- 
waltungen says: As regards the application of the electric light to 
railway trains, trials have already been made in England and 
Austria, while up to the present time nothing in this direction has 
been done in Germany. The Imperial German Post-office, how- 
ever, is said to have it under consideration, whether the intro- 
duction of the electric light for the illumination of the travelling 
post-offices would be of advantage, but the matter is still an open 

uestion. A conference has, however, lately taken oo at Frank- 
ort-on-the-Maine, in order to discuss the question of lighting rail- 
way carriages by electricity, and during it the president of the 
Main Neckar Railway pointed out that this mode of lighting trains 
could merely be a question of time. He added that his a 
not having adopted the gas lighting system—Pintsch’s—wou d 
not think of any other means of lighting trains but by electricity. 
As Bell’s telephone in bo ay apc of many improvements had 
fully established itself during the short space of four years, so would 
electric lighting in a very short time take gigantic steps ahead and 
soon be generally introduced. Most likely would not only a brighter 
light for the engine and carriage lamps be obtained, but also great 
economy, if the power of the locomotive and the motion of the train 
were used to work a dynamo-electric engine for producing the light. 
The article, after mentioning the trials of the electric lig t on the 
Brighton Railway, says that the accumulator would of course be 
an essential point in lighting carriages in order to maintain the 
lights whenever the engine is detached from the train. The 
Austrian Kronprinz Rudolf Railway made successful trials in 
reference to the engine head lights last March. The dynamo 
was driven by a steam engine attached to the locomotive boiler, and 
the electric head light was so arranged that the driver could easily 
move it without leaving the foot-plate. The lamp gavea perfectly 
steady light, not affected by the shaking of the engine. e 4 
could be clearly seen, where straight, for 400 to 500 yards, and owing 
to the possibility of turning the lamp, for 200 yards on a curve, it 
was astonishing how clearly the signals could be seen and their 
colour be discerned. Several railway eye have taken this 
— that Germany will not 
ma 
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NOTES AND MEMORANDA. 


Ture number of patents issued during the past year by the 
Dominion Government of Canada was 1700, or 350 more than in 
1880. The total amount paid by the patentees in fees was 
£10,571, or £2143 more than in the previous year. 

GRANULAR vegetable carbon saturated with sulphuric acid, of 
which it holds about seventy-five times its own volume, is now 
being tried as a destroyer of phylloxera. Buried amongst roots, 
it gradually gives off sulphuric acid gas, and this being heavier 
than air, not only permeates the soil, but hangs about on the sur- 
face, and asphyxiates the phylloxera. 

THE coal-tar or aniline dyes differ but in their molecules and the 
quantities of hydrogen and oxygen. Water may be made to fur- 
nish these gases by electrolysis, and M. Goppelsruder, of Bale, has 
submitted water holding certain colouring material in solution to 
an electric current, and has obtained various dyes, such as noir 
d’aniline and violet d’aniline. ‘ 

THE average production per acre of the three principal cereals 
grown in America is, for the whole country: Corn, 28 bushels ; 
oats, 25 bushels; and wheat, less than 13 bushels. Of the great 
wheat-growing States, Ohio has the largest average yield, 18 
bushels per acre; and Iowa the smallest, 10} bushels per acre. 
Iowa takes the Johnny cake in corn yields, 42 bushels per acre ; 
and Minnesota in oats, 38 bushels per acre. 

THE Geneva correspondent of the Times says that the Bund 
announces that Herr Karl Gehmia, of Berne, after a series of 
experiments extending over several years, has succeeded in pro- 
ducing artificial mother-of-pearl, undistinguishable in every respect 
from the natural article. It can be moulded in any shape, pro- 
duced in any colour, is impervious alike to summer heat and winter 
cold, and its price will be much less than that of ordinary mother- 
of-pearl. 

M. HERIN has recently made a series of experiments which lead 
him to the conclusion that the resistance of a gas to the motion 
of a solid body does not vary with the temperature when the 
density is maintained constant. He states that the pressure and 
temperature of gases are not constituted by motion of atoms. His 
experiments were made with an apparatus consisting chiefly of 
a pendulum having a rectangular glass plate in a large globular 
glass vessel, the pendulum being suspended by a steel wire which 
passed through an india-rubber stopper, and the temperatures 
employed ranged between 11 deg. and 50 deg. Those deputed to 
report on the paper for the Belgian Academy do not seem to accept 
M. Herin’s results, which necessitate a disavowal of -some of the 
ideas upon which the kinetic theory of gases is based. ; 

AT a recent meeting of the Chemical Society a paper was read on 
‘* A New Apparatus for the Determination of Melting Points,” b: 
C. F. Cross and E. J. Bevan. The apparatus consists of a sma 
platform of thin ferrotype iron or silver, having an opening for the 
reception of a thermometer bulb and a small indentation or depres- 
sion about 15mm. deep and 2mm. in diameter. A very small 
quantity of the substance is melted in the little depression, and 
while still liquid a thin platinum wire bent like an L fused into a 
glass float is immersed in the liquid and held there until the sub- 
stance solidifies. A thermometer is then inserted in the opening 
and the whole ons plunged under mercury ; the mercury is 
gently heated and the thermometer is carefully watched. As soon 
as the substance melts the float rises instantly and the temperature 
is noted. Stirring is unnecessary ; the whole of the substance is 
surrounded with mercury, and the attention can be concentrated on 
the thermometer. 

Herr Boas has —— described experiments on the colour of 
water, the first of which were qualitative, sunlight being sent 
through water in a zine tube about 46ft. long, closed with glass 
plates. Distilled water thus gave a fine deep blue-green colour; 
the red was quite gone, the yellow feeble, while the maximum 
brightness was in the green. Water of the Kiel supply let no 
light through the length of the tube stated ; with halt the length 
it appeared deep orange ; blue and green failed. In his quantita- 
tive experiments the author illuminated two screens with the 
some light-source, before which was placed red glass, or sulphate 
of copper solution. The light from one screen went through water 
in a tube; that from the other along the tube outside. Both 
beams were brought into a position for comparison by means of 
total-reflection prisms ; the screens were shifted till equal bright- 
ness was reached, and from their position the coefficients of 
absorption could be approximately inferred. 

AN experimental inquiry by Herr Graetz into the heat-con- 
ductivity of gases and its relation to temperature results have been 
given in Nature as follows: (1) Heat-conduction in the gases, air, 
hydrogen, and (with low temperatures) carbonic acid, consists in 
transference of progressive energy only; intramolecular energy 
contributes immeasurably little. The molecules thus behave like 
material points. (2) The relation of heat conduction to tempera- 
ture is found by ——— to be such (approximately) as Clausius’ 
theory requires. (3) All results for gases and vapours, showing 
divergences from the values calculated from theory, are without 
evidential force, for they only gave the apparent heat-conducting 

wer, in consequence of absorption of radiant heat. (4) The 

ee re} of the temperature-coefficient of friction from that 
calculated from theory cannot have for cause—or not alone—the 
decrease of the molecular diameter with rising temperature ; some 
other explanation must be sought. 

AT a reeent meeting of the Paris Academy of Sciences, January 
16th, a paper was read on the velocity of Se. of explosive 
phenomena in — by MM. Berthelot and Vieille. These experi- 
ments were fuller and more exact than the former. An explosive 
mixture of H and O in a straight horizontal lead tube about 40 m. 
long and 0°005 m. internal diameter, was fired at one end with an 
electric spark, and the travelling flame broke two electric circuits 
in passing, by acting on fulminate of mercury. Again, the tube 
was divided into a series of connected parallel pieces. For both 
cases the high general average of 2841 m. per second was obtained. 
The same with a caoutchouc tube, excluding the idea of a vibra- 
tory motion of metal inducing rupture of the circuits. With nar- 
rower capillary glass tubes the mean was 2341 m. The velocity 
was not affected by one or other orifice, or both, or neither, being 
open. The propagation was uniform in the tubes. The velocity 
was independent of pressure. CO and O gave a velocity of 
1089 m., and dilution of the other mixture with air reduced the 
velocity. 

At the annual dinner of the Cleveland Institute, on the 20th 
ult., Mr. E. Windsor Richards said he ‘“‘he had just received a 
statement of the output of ingots from the Edgar Thomson Works 
fer the week ending December 8rd, 1881. As it is probably the 
largest quantity obtained from an American plant of two 8-ton 
converters—and at this time next year the three 10-ton converters 
will be in full operation—it will be interesting to note this output 
for future parison, ing work on Sunday night, and 
finishing at 4 p.m. on Saturday, they made 496 casts, yielding 
3813 tons of ingots. Their best twenty-four hours’ work was 700 
tons. There are several reasons why England is so much behind 
this in quantity, but the chief one is that with such hurried work, 
which we term ‘ driving,’ we could not fulfil the conditions of the 
exacting specifications of English and continental engineers ; and 
80, requiring more time, we are compelled to do with four con- 
verters and four sets of men what the Americans do with two 
converters and three sets of men. It is found in practice that 33 
per cent, more men will not work the third shift, but that 50 per 
cent, more are required ; so that it is difficult to see the economy of 
working with so few appliances. I am of opinion that if any 
English firm, having four converters making tons of ingots 
per week, stopped two of them, and worked two with three sets of 
men, and obtained the same output, the labour-cost per ton of 
ingots would be quite as great with two converters as with four, 
leaving the matter of regularity of quality of product entirely out 
of the question,’ 


MISCELLANEA. 


THE new Eddystone Lighthouse was successfully lighted for the 
first time on Friday last, the 3rd of February, 1882. 


At the annual meeting of the Phosphor Bronze Company on the 
7th inst., the usual 10 per cent. dividend was declared. 

WITHIN the last month the deaths have been recorded of four 
celebrated scientific men : Dr. Draper, Samuel Sharp, E. W. Binny, 
and Theodore Schwann. 


Messrs. BARNETT AND Foster, the well-known makers of 
mineral water machinery, have recently published a new edition of 
the catalogue of their very numerous manufactures. 

A USEFUL annual on waterworks statistics is published by Mr. 
C. W. Hastings, London. Names of towns, source of supply, 
quantity raised, assessment or meter charge, price, dividend, &c. 

THE South Staffordshire Waterworks Company in their report 
which will shortly be laid before the shareholders, recommend the 
creation of additional capital to the extent of £42,500, to meet 
half finished and projected new engineering operations. 

DvRING January the Cape Government emigration agent sent to 
the colony 313 emigrants, as against 188 in the corresponding month 
of last year. They consisted of 234 artisans in various trades and 
domestic servants, 55 agriculturists, and 24 recruits for the Cape 
Mounted Riflemen. 

THE Bollettino della Finanza, Ferrovie e Industrie states that 
the Venetian Society of Public Works has asked the Government 
for authorisation to make surveys for a project of railway commu- 
nication between Sicily and the main land, by means of a sub- 
marine tunnel under the Straits of Messina. 

THE delegates of the various vestries and district boards of the 
metropolis meet this morning at the vestry hall of St. Martin-in- 
the-Fields, at 11 o’clock, to consider the prospect of legislation on 
the water supply question in the coming session. The metropolitan 
members of Parliament have been invited to attend. 

Mr. JOHN SHIELDS states that he has “succeeded in laying 
down in a permanent form outside the North Harbour at Peterhead 
an apparatus for throwing oil on troubled waters, thereby making 
the entrance to the harbour safe in all weathers.” He adds that 
he only now awaits a warning from the Meteorological Office of a 
storm or full gale from the north or north-east to put this appa- 
ratus to the test. 

Ir is stated in the Oswestry Advertiser that a bar of pure gold 
weighing 1300z., being the produce of 1300 1b. of visible gold ore, 
was brought into Dolgelly from the Clogan gold mine, on the 
30th ult. The present appearance of the strata at this mime is 
said to be most encouraging, and to bid fair to yield a larger quan- 
tity of gold than at any time during the past twenty-five years. 
The amount of visible gold found in the quartz during the last 
week or two is larger than was ever found before by the oldest 
miner. 

ATa ting of aér ts, held on Saturday at the Aquarium, 
Mr. Simmons stated that he should probably start from Canterbury 
or Ashford about the 14th inst. in a balloon to cross the Channel. 
Colonel Brine, R.E., will accompany Mr. Simmons, who refuses 
to take any other passengers. Referring to the fatal accident to 
Mr. Powell, M.P., Mr. Simmons said he felt sure the balloon then 
used, the Saladin, had too many passengers and too little ballast. 
The Saladin was similar in size to the india-rubber balloon in 
which Mr. Simmons intends to travel, but the Saladin weighed 
600 1b., while his only weighed 400 lb. 

At the annual dinner of the Cleveland Institution Mr. E. W. 
Richards said :—‘“‘ There is nothing very striking in American rail 
rolling practice. The rail trains are all three-high, and work well 
and do good work. They are driven some by vertical and some by 
horizontal direct-acting engines, with cylinders from 40in. to 46in. 
diameter, stroke from 4ft. to 5ft., with heavy tiy-wheels about 30ft. 
diameter. The rolls are about 23in. pitch. The blooms are about 
7in. square, and rolled in eleven passes to a single length of 56 lb. 
or 601b. of flange rail, 30ft. long. The two saws are fixed to that 
distance, and cut off both ends at the same time. If there is a 
bad end it is afterwards cut off when cold by a disc of soft iron 
without teeth jin. thick, driven at 2200 revolutions per minute, 
and will cut through a steel flange rail in 1} minutes.” 

Ar 1.30 p.m. on Tuesday, a number of the friends of Mr. Edgar 
Gilkes assembled in the board-room of the Middlesbrough 
Exchange, to present him with a testimonial. After forty years 
residence in Middlesbrough, Mr, Gilkes is about to leave for 
Stockton, where he has entered into partnership with Mr. T. J. 
Thompson, ironfounder, the new style of the firm being “‘ Thompson 
and Gilkes.” The board-room was crowded, several ladies, includ- 
ing Mrs. and Miss Gilkes being present. The testimonal consisted 
of a silver salver, a gold watch for Mr. Gilkes, another for Mrs. 
Gilkes, and a cheque for 530 guineas. The presentation was made 
by the mayor, Mr. Alderman Archibald, and his eulogistic remarks 
were supported by others from Mr. Fallows, Mr. H. F. Pease, 
chairman of the Tees-side Company, and other gentlemen. Mr. 
Gilkes replied in language which showed he had been deeply 
touched by this spontaneous act of kindly feeling from his fellow 
townsmen and friends, 


A CORRESPONDENT gives the following as an addition to the 
usually cited reasons for reducing the first costs of a patent: ‘‘ All 
patents granted during the six months prior to the day on which 
A applies for provisional protection are sealed to him. However 
careful he may have been in searching the history of invention in 
the direction of his own, he cannot know what has been done in 
these six months. He is therefore bound to take out a patent as a 
speculation, his ~— being that out of the 2500 or so patents, 
which are a sealed book to him, there may not be one anticipating 
him. There may not be one; but there may be several. He can- 
not tell or by any means find out. B may have taken a patent out 
for the same thing five months and three weeks before A, anc then 
A perhaps only loses the cost of the first fees. But C may have 
taken out a patent only a day or two before A, and then A pro- 
ceeds with his patent, and probably pays the whole cost for the 
three years’ protection, and has absolutely nothing of any value in 
return. The first cost should therefore be reduced, though the 
total cost might remain as much as now.” 

THE Local Government and Taxation Committee of the City have 
published a second edition of the report on the Cityday-census of 1881. 
The following —— from the report are of interest :—The City 
stands second of the thirty-nine parishes and districts, repre- 
sented on the Metropolitan Board of Works as regards population ; 
Islington coming first with 282,628; the City of London and 
Liberties next with 261,061; Lambeth, 253,569; St. Pancras, 
236,209 ; Wandsworth, 210,397, and then follow Camberwell, 
Hackney, Kensington, Poplar, Marylebone, Greenwich, Bethnal- 
green, Shoreditch, Fulham, Newington (Surrey), Paddington, Mile 
End Old Town, &c. The rateable annual value of the City of 
London and Liberties is £3,535,494 ; St. George, Hanover-square, 
£2,005,350; St. Mary Abbott, Kensington, £1,969,501; St. 
Pancras, £1,791,099 ; St. Mary, Islington, £1,756,673 ; St. Mary- 
lebone, £1,656,874, then Lambeth, Wandsworth, Paddington, and 
Hackney, all about a million and a-balf; then Camberwell, St. 
James’s, Westminster, Greenwich, &c., which are under a million, 
but considerably above £600,000; and next follow Chelsea, Fulham, 
and a long list under £600,000. Each of the 198 incorporated cities 
and towns in England and Wales have a less rateable value than 
the city of London, the rateable value of Liverpool being 
£3,211,344 ; Manchester, £2,296,537; Birmingham, £1,454,329 ; 
and Leeds, £1,102,691 ; these four being the only places with a 
rateable value above £1,000,000. The amount ’of the assessment 
under the commercial and trading schedule D of the income tax of 
the city of London for 1879-80 was £39,263,424; Marylebone, 
£11,744,016; Westminster, £9,476,160; Finsbury, £6,976,056 ; 
Southwark, £4,543,776 ; Lambeth, £2,896,512; Tower Hamlets, 
£2,563,152 ; Chelsea, £1,509,792 ; and Hackney, £1,370,688 
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PORTABLE HYDRAULIC CRANE. 


THE EAST FERRY-ROAD ENGINEERING CO., ENGINEERS, 


WE illustrate herewith a type of portable hydraulic crane | 
patented by Mr. C. R. Parkes, managing director of the East | 
Ferry-road Engineering Works Company, Millwall, a firm which | 
has given special attention to the manufacture of hydraulic 
machinery. The illustration shows one of its most recent 
developments of portable hydraulic crane, and has been designed 
to meet a want much felt by users of hydraulic machinery for a 
crane of this class which could be placed in successful competition | 
with the ordinary movable steam cranes. One of these machines 
has just been supplied to an eminent manufacturing firm having 
waterside premises. The crane travels on the ordinary gauge 
rails running round the works and connected to the railway. 
The radius of jib is 26ft., its height from rail to jib is 25ft., 
and the lift with the maximum power is one ton. The 
water under pressure is conveyed from the accumulator | 
by pipes placed underground between the rails, and having | 
branches to the surface at suitable intervals, to any one 
of which the crane may be connected. The water after leaving | 
the main passes up through an adjustable telescopic pipe on the 
crane, and thence through the centre of the column to the valves | 
for operating the cylinders, the revolving connection being made | 
by a cup of simple construction. The column is fixed to the 
carriage of the crane, but the cylinders, valves, and man working 
the crane revolve with the jib and act as a counterpoise to the 
load to be raised and the weight of the jib. The exhaust water 
after leaving the cylinders may be discharged into a tank at the 
back of the crane, if additional counterweight is required, and 
from this tank the water overflows into a circular recess cast 


round the column, so that whatever the position of the revolving 
portion may be the water is discharged with equal facility, and 
can then be led away to the return pipe or drain. A barge of 
coal or raw material is brought alongside the wharf, and the 
crane is moved to the best position for loading the trucks. The 
time taken in connecting the crane to the main pipe is only 
three minutes, and the screwing up of two bolts and the opening 
and closing of the stop valve is the only work that must be 
done before the crane can be used. The exact cost of working 
has not as yet been ascertained, but the following will give some 
idea of the system. A small steam pump and an accu- 
mulator are placed close to the main engine-house and work a 
fixed crane of 2-ton power in addition to the portable crane. 
The pump only requires visiting two or three times a day by the 
engineman who has charge of the main engines, as its working is 
controlled automatically by the accumulator to the requirements 
of the cranes. As the sole*expenses incurred are the steam and 
oil used by the engine, and the boy’s time working the cranes, it 
may be confidently predicted that considering the engine works 
under the most favourable conditions, at a slow speed against a 
constant load with automatic adjustment to the work done, and 
care is taken that the capacities of the buckets are adjusted as 
near as possible to the power exerted by the crane, the cost of 
working will not exceed one-half that of the steam cranes dis- 
placed. The weight of all goods loaded or unloaded is taken by 
Duckham’s patent self-indicating weighing machine suspended to 
the hook of the crane. This is a very convenient crane, and 
well adapted for dock work. 
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HALPIN’S MARINE ENGINE SEA CONNECTIONS. 
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SECTION A.A 


SCALE OF FEET 


Owrxe to the number of steamers formerly lost due to the | 
inflow of water through the discharge orifices when anything | 
went wrong with the communication between the condenser and | 
the ship’s side, so long as the delivery was below the water 
level, the practice of placing the discharge below water has long | 
ago been abandoned. Numerous accidents have occurred when | 
it became impossible to close the discharge valve when this was | 
most wanted, owing to its being obstructed by some foreign sub- 
stance. In such cases the ship had either to be taken into dry | 


dock or else to sink, unless the aperture could be closed by some 
means from the outside. These dangers are now completely 
obviated by the simple expedient of taking the discharge 
orifice well above the water line, but the same danger and 
difficulty still remains as regards the injectien supply, for 
although the pipes are always most carefully fit with 
valves on the ship’s skin, these often go wrong and 
allow ships to sink, as underwriters know to their cost. 
The arrangement we now illustrate, which has been designed 


and patented by Mr. Druitt Halpin, of No. 9, Victoria- 
chambers, Westminster, is intended to remove this remain- 
ing source of danger. It consists simply in the xpplication of 
a properly arranged and constructed syphon chamber, preferably 
built into the side of the ship while she is being constructed or 
subsequently added in any of the forms we shall describe pre- 
sently. Fig. 1 in the accompanying illustrations shows the cross 
section of a steamer, in which the discharge pipe q is, as is now 
usual, taken well above the water level. The suction 
pipe is made square, as shown in sectional plan at Fig. 3, Fig. 2 
being an inside view of the ship’s skin. The frames of the ship 
in particular here illustrated are composed of angle irons placed 
back to back, and between three of these sets f angle irons 
plates are rivetted, forming the sides and middle partition of 
the injection supply pipe. The water enters through the orifices 
cc, Figs. 1 and 2, and rising up over the partition plate dividing 
the two channels d and e, Fig. 3, descends and passes to the con- 
denser through the valve a and the pipes f. This valve a, it 
will easily be seen, is moved by a regulating valve for controlling 
the quantity of water admitted to the condenser. When it is 
wished to start the engines a vacuum is formed in the syphon 
chamber by means of the ejector h, which sucks the air by the 
pipe g from the top of the syphon, this ejector being supplied 
with steam either from the main or the donkey boilers by means 
of the pipes n, 0, and p. This ejector can also be used for form- 
ing a vacuum in the condenser before the main engines are 
started by means of the pipe m, and by closing the steam cock k 
close to the ejector, any small quantity of air lodging in 
the top of the syphon can be withdrawn by keepi 
the pipe g in communication with the condenser. Should it at 
any time be desired to examine the regulating valve a while the 
vessel is at sea, this can always readily be done by opening the 
air-cock rat the top of the syphon chamber, thus breaking the 
vacuum and arresting the flow of water. It is, of course, 
intended to place all the cocks drawing water from the sea on 
the syphon chamber, so that there may not be any necessity for 
having holes in the ship’s skin in direct communication with the 
water. Should the strums at cc become choked by seaweed, 
these can readily be blown clear by admitting steam through the 
ejector and the air pipe g. Other modifications of the arrange- 
ment are shown by Figs. 4, 5, 6, and 7; in Fig. 4 the ascending 
leg of the syphon is made box-shaped, the descending leg being 
formed of a copper pipe. Figs. 5 and 6 show the application in 
the corner formed by the ship's skin and one of the transverse 
bulkheads either inside or outside a coalbunker as may be found 
most convenient. Fig. 7 shows the most convenient method of 
fitting the syphon to existing vessels, two pipes being taken up 
well above the water-line. In the three cases Jast illustrated it 
is, of course, understood that the ejector is always applied so as 
to enable the syphon to be readily started. The invention is 
being introduced by Messrs Bolling and Lowe, of 2, Lawrence 
Pountney-lane, and steps are also being taken to apply it on the 
Continent, where it is secured by several patents. We regard 
the scheme as excellent. The only wonder appears to be that 
no one has thought of it before. It entirely obviates a serious 
source of danger, and it does this without introducing any 
impracticable or objectionable device. Nothing can be more 
simple or less liable to get out of order, and it deserves the 
patronage of the Board of Trade and Lloyd's, 


TOVOTE’S LUBRICATOR. 
Tur annexed woodcut illustrates and sufficiently describes a 
very ingenious arrangement of tallow or paraffin lubricator, in 


4 


which the supply of lubricant to the bearing is regulated by the 
quantity of shot placed in a hollow piston above it. The lubri- 
cator is made by Mr. F. Tovote, Hanover. 


8.S. Lapy Lonepen.—On Monday, the 6th inst., Messrs Forrestt 
and Son launched from their Britannia-yard at Millwall a steamer 
of the following dimensions :—Length over all, 125ft.; length 
between perpendiculars, 120ft.; breadth, extreme, 20ft.; me pod 
moulded, 8ft. 8in. The christening ceremony was performed by 
Miss Bond, representing Lady Longden, who had returned to 
India. The vessel is built of steel to take the highest class at 
Lloyd’s. She is fitted with a oe amidships, poop and top- 
gallant forecastle, and will be schooner rigged. The engines are 
of the pound densing type, 15in. and 28in. diameter of 
cylinders, with a stroke of 2lin. The vessel has been built to the 
order of Mr. T. A. Tambeyah, of Colombo, and is intended as the 
pioneer vessel of a line of coasting steamers for Ceylon. The con- 
struction of small vessels on the Thames is not a lost art, for 
Messrs. Forrestt and Son alone have also in hand four iron 
steamers for a London firm, a large twin-screw barge for her 
Majesty’s Government, a powerful screw tug for London owners 
four 80ft. iron barges for India, besides numerous smaller iron and 


steel launches, 
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LETTERS TO THE EDITOR. 


[We do not hold ourselves responsible for the opinions of our 
correspondents. 


OTTO v. LINFORD. 


Srr,—The case of Otto rv. Linford is so important, and the 
judgment of the Court of Appeal affects so many interests, that I 
venture to hope you will permit that judgment to be discussed in 
your correspondence columns. 

Before saying anything on the subject, I beg to explain that I 
am not an inventor, a maker, a buyer, or a seller of gas engines. 
I have no interest in them whatever of a commercial nature. If 
the judgment of the Court of Appeal did not cover a far wider 
field than that of gas engines, I would not trouble you with this 
letter ; but it does cover a much wider field, and it seems to me 
to establish the dangerous precedent, that a man may patent, and 
intend only to patent, one thing, and that judges may interpret it 
to mean another thing, and give him the benefit of that pseudo 
meaning. To make this clear J must use a somewhat exaggerated 
illustration. A patents a wheelbarrow, and never intended to 
— anything else; but some years afterwards B patents a 

icycle, whereupon A sues him for infringement, and the judges 
hold that the patent for the wheelbarrow covers the bicycle. Now 
this seems to me to be a very dangerous doctrine to admit into the 
administration of patent law. 

To apply this illustration to the case of Otto vr. Linford is very 
easy. Linford’s defence to Otto’s action was that Otto had not a 
valid patent. It is not worth arguing whether Linford’s engine was 
an infringement of Otto's patent or not. The gist of the contention 
was that Otto’s patent was bad. To prove this it was contended 
that Lenoir anticipated Otto. Now, Vice-Chancellor Bacon and 
the Court of Appeal did not maintain that there was a substantial 
patentable difference between the constructive details of Otto’s 
engine and Lenoir’s. Indeed, the validity of none of the patents 
cited turned on this point ; nor is it easy to see how they could, 
because if it had been argued that Lenoir did not anticipate Otto 
because the constructive details of Otto's engines were unlike 
those of Lenoir’s, it would have been open to Linford’s counsel to 
retort that Linford’s engine was even less like Otto’s than Otto’s 
was like Lenoir’s. Vice-Chancellor Bacon gave this point very 
clearly, and pointed out that the contention was really about 
priority of right in using a process—not an engine—and I shall go 
a step further and state that the fight was about priority of inven- 
tion of a principle, which, according to English law, is not patent- 
able. If then there was no contention about the difference 
between the construction of Lenoir’s and Otto’s engines, nothing 
remained to contend about but the action that took place within 
the cylinder in the two engines. Lenoir introduced a mixture of 
air and gas—that is to say, the piston inhaled both at the same 
time, just as Bisschop, Turner, and other makers of gas engines do ; 
and I believe that there are now working, engines which inhale air 
alone for half the inhaling portion of the stroke, and then inhale gas 
and air together for the rest of it; but I have not heard that Mr. 
Otto proposes to prosecute their makers. To make this plain, let 
us suppose that a gas engine has a stroke of 12in. It inhales air 
alone while the piston moves 2in.; then the gas port is opened, and 
it inhales gas and air together while the piston makes another inch 
of stroke, and then the mixture is exploded. Whether this method 
of working is or is not an infringement remains to be seen. 

Now it is quite clear that a gas engine will not work at all unless 
air be mixed with the gas in some way ; and it is not possible to 
patent the principle of mixing gas with air and exploding it in a 
cylinder. What Otto patented is very clearly stated in his specifi- 
cation, and it was also stated by Mr. Aston, before Vice-Chancellor 
Bacon in the following words, as ‘‘ consisting in introducing or 
admitting into the working cylinder a charge of a combustible 
mixture and an incombustible fiuid, in such a manner that the 
combustible fluid was dispersed in a gradually disseminated condi- 
tion among the incombustible fluid; more dispersed at parts distant 
from and less dispersed at parts near to the point of ignition; 
thereby effecting, when the charge was fired, gradual combustion, 
gradual development of heat, and gradual expansion of the gases, 
and so utilising most effectively the motive power and avoiding 
shocks and waste of heat.” This is very clear and definite ; but 
the Master of the Rolls and his colleagues do not seem to have under- 
stood it. Mr. Otto wanted to have in his cylinder a mixture of 
gas and air weaker at one place than another, with the object of 
retarding combustion, and producing prolonged combustion instead 
of explosion. But as a matter of fact he failed to secure such a 
result. The contents of the Crossley engine cylinder are 
exploded, just as much as the contents of the Lenoir cylinder 
were exploded, but the explosion is much less violent; 
not because of the varying richness of the contents, but 
because the mixture is much more dilute than was that used 
by Lenoir. It was admitted in cross-examination before Vice- 
Chancellor Bacon, by Mr. Crossley, that he had dispensed with the 
stratification on which so much stress was laid, and that instead of 
the charge used by Otto, he introduced into the cylinder ‘“‘a 
uniformly diluted charge, that is, combustible gas mixed uniformly 
with a greater proportion of air than is necessary for perfect com- 
bustion, so that the entire charge is of a slow burning nature.” 
He stated that he had made large engines in which air was first 
admitted and then the air and gas, but he did not say how many 
or with what results, and I believe I am right in stating that the 
method of working described by Otto has been entirely abandoned 
by Messrs. Crossley for some time, and that as a matter of fact no 
advantage was derived from it other than could be had from work- 
ing with a dilute mixture. In one word, if Lenoir had worked 
with more air and less gas than he did, he would have attained 
the same results as Mr. Crossley. But Lenoir could not do this, 
because he could not ignite weak mixtures ; but Messrs. Crossley 
can, because they compress the mixture, when it is readily ignited. 

Thereally valuable feature about Otto’s invention was compressing 
the charge before it was exploded ; but according to the Court of 
Appeal, compression was old. Thus, then, Otto’s original patent was 
virtually a failure, and as such it should not have been allowed to 
operate against Linford. The Court refused to regard Lenoir’s 
patent as an anticipation, because it was a failure; by parity of 
reasoning they ought not to have permitted Otto’s patent to 
anticipate Linford. 

It thus appears that what Otto supposed took place in his 
cylinder did not take place, or that if it did, precisely the same 
results are obtained by any dilute mixture; but the Court of Appeal 
held nevertheless that Otto’s patent is good; but as compression 
was old, and as what is and what is not a dilute mixture could not 
be defined according to the Court of Appeal, and as stratification 
had been abandoned by the plaintiff, it was very difficult to find a 
leg for the patent to stand on. Now the Court had got hold from 
Mr. Aston of the idea that the air introduced acted like a cushion 
interposed between the piston and the exploded charge, and so saved 
the engine from shock, and it is for this cushion that the Court 
have decided in favour of Otto. If your readers will turn to your 
excellent report of this case, page 76 of your last Friday’s number, 
they will find in the second paragraph of the first column what I 
mean: ‘‘ The first objection,” says the Master of the Rolls, “ is that 
this is not the subject matter of a patent, because what is claimed 
is a principle, or as it is sometimes termed, the idea of putting a 
cushion of air between the explosive mixture and the piston of the 
gas motor engine.” Then he goes on to say that of course this could 
not be patented by itself, but he points out that the patentee, Otto, 
“* not only tells us that that is the idea that he wishes to carry out, 
but he also describes machines which will carry it out; that is the 
subject of a patent.” This means that Otto claimed the introduction 
of a cushion of air between the piston and the exploding charge, and 
invented a machine to carry the idea into practice. This is a clear 
statement of what the Master of the Rolls held that he patented. 

Now will it be credited that Otto’s patent does not contain a 
syllable about a cushion of air? That he makes no claim to have 


invented the use of a cushion of air ; that it has never been proved 
that any such cushion exists, and that it is admitted by Messrs. 
Crossley that they have abandoned the stratification principle, and 
get — the same results from a dilute mixture? 

Thus then we have the judges of the Court of Appeal actually 
saying that a man patented what he did not intend to patent, and 
about which his specification is totally silent. Cushioning was 
first heard of from Mr. Aston ; and it is on this word that the 
whole case has turned. Vice-Chancellor Bacon would have none 
of it, and he points out that Lenoir patented the introduction of 
air distinct from air and gas. Lenoir’s specification expressly uses 
the word “ stratification.” Here are his words, ‘‘ The valve is so 
worked and adjusted as to open the air inlet a little before the gas 
inlet, and consequently a supply of air is drawn into the cylinder 
by the piston before the gas enters therein, the air and gas being 
made to form distinct strata under the piston in lieu of being 
mixed together.” Vice-Chancellor Bacon may well say this is 
identical with Otto’s specification. The object of introducing the 
supply of air into the cylinder before the gas is allowed to enter is to 
neutralise the effect of the carbonic acid gas formed by the combus- 
tion of the first portion of the inflammable gas, as the carbonic 
acid gas without being thus neutralised might prevent the ignition 
of the remainder of the inflammable gas. The difference between 
the two is that Otto introduced air for the purpose of dilution. 
Lenoir intreduced it for a mistaken idea of neutralising carbonic 
acid gas. Tho Court of Appeal ignore Otto’s own words, and say 
that he—Otto—introduced air to form a cushion, which, as a fact 
he does not do, and hold that Lenoir did not anticipate him because 
he introduced air, not to form a cushion, but to neutralise carbonic 
acid gas. Vice-Chancellor Bacon said of Lenoir’s patent, ‘‘ No 
words can describe what the plaintiff calls his invention more per- 
fectly than these words do.” 

Here then we have the Court of Appeal putting words into a 
patentee’s mouth and expounding his specification in a way that 
* did not explain it himself, and which explanation is wrong from 
beginning to end, the action supposed to take place not taking 
place, and then ruling in favour ot the plaintiff on what is purely 
a theory of the plaintiff's intentions from beginning toend. This 
I hold to be a most dangerous precedent. No one is safe; patents 
held to be dead and buried may be taken and used as a means of 
extorting royalties. I do not refer to gas engines, but to a whole 
host of other inventions. I for one hold that Vice-Chancellor 
Bacon understood the whole case much better than did the Court of 
Appeal, which heard no witnesses. NEMO. 

London, February 6th. 

{It should be borne in mind that a shorthand note of all the 
evidence elicited in the Court below was before the Court of 
Appeal.—Ep. E.] 

Srr,—I have read with astonishment your report of the appeal 
in this remarkable patent case—remarkable both for the magnitude 
of the interests involved and for the extraordinary assertions 
which have been made on behalf of the plaintiff respecting his 
own and other gas engines, and accepted by the defendant without 
apparently any question whatever. You, Sir, however, in your 
remarks respecting this case, appear to be the first to even suggest 
a doubt respecting the correctness of these statements, and if you 
will grant me space, I hope to prove clearly that those doubts of 
yours are well founded. 

The plaintiff in his specification, and during the course of the 
trial, appears to have made the following assertions:—{1) That in 
all gas engines hitherto constructed a sudden explosion is produced, 
resulting in serious shock and injury to the machine, besides loss of 
heat ; (2) that he could overcome this defect by making the explo- 
sions gradual ; (3) that for the purpose of producing the gradual 
explosion and relieving the shocks it was necessary to introduce 
the gas mixture and air separately, in such a manner that a cushion 
of air or incombustible gas was formed between the piston and the 
explosive mixture ; and (4) that by the means shown in his specifica- 
tion hecould produce this approximately stratified state, asitis called, 
of the conteats of the cylinder. Now, I will proceed to prove that 
these assertions made during the trial are at complete variance 
with the real facts of the case. 

In the first trial it was held by the Vice-Chancellor that the 
plaintiff was clearly not the first to propose introducing a charge of 
air separate from the gas mixture, that idea having been originally 
proposed by Lenoir in 1860. Now, in this last appeal the plaintiff 
appears to have admitted the fact of the prior description, but the 
judges, assuming, from the absence of any proof to the contrary 
at the trial, that no engines of Lenoir’s had ever been made 
according to his first patent of 1860, but according to another 
improvement which he patented in 1561, have decided that the 
anticipation was only in description, and that as the objects of 
the two inventors as described in their respective specifications 
were entirely different, the previous description could not be held 
to be identical. 

Had time permitted, I expect I could have produced evidence 
from your own pages of the existence of Lenoir’s engines, made 
according to his first patent; but I do know that in the first 
volume of Engineering for 1866, page 183, there is a full descrip- 
tion, with drawings and dimensions, of a 2-horse power Lenoir’s 
engine as then being manufactured by the Reading Ironworks 
Company, and the engine shown in that drawing is made accord- 
ing to Lenoir’s first patent of 1860. The statement is also made 
that ‘‘ the company has supplied fifty of these engines in the course 
of the year, principally in London.” Now, although this may not 
be legal proof of the actual construction of the engines, yet I 
should think that the Reading Ironworks Company would have 
been in a position to give information which would have materially 
altered the aspect of this part of the case. 

Then I find that the judges have assumed from the facts before 
them, andalso from the absence of facts, that the explosion in the 
Lenoir engine is sudden, and that of the Otto is gradual, and they 
have decided that Lenoir introduced his separate supply of air for 
the purpose of hastening his explosion by neutralising the carbonic 
acid, and therefore for a totally different purpose to that which 
Otto intended to use it; and it was principally on this ground that 
they reversed the finding of the court below. They appear also to 
have clearly decided that Otto was the first to propose a gradual 
explosion, and that as he has described what is assumed to be 
efficient means of carrying his idea into practice he is entitled to 
the sole use not only of the means described, but also to the exclu- 
sive use of the idea of a gradual explosion however obtained, and 
they refer to the case of the patent for the use of the hot-blast in 
iron manufacture as a precedent. Now, after this important 
decision it is certainly of the utmost consequence to ascertain, if 
possible, what is meant by the terms sudden or gradual explosion. 
On this point Lord Justice Holker quotes the explanation given by 
Mr. Imray of an explosive engine ‘‘as one that produces a diagram 
showing an almost straight ascending line of pressure and a similar 
straight descending line, while, on the other hand, the diagram 
produced by an Otto engine shows that the pressure produced by 
the explosion has been sustained by the expansion of the gases.” 
Now, this definition of a gradual explosion engine will, I think, be 
found to include every engine at present made, with the exception, 
perhaps, of that class of engines with free pistons of which the 
Otto and Langin vertical isan example. All other engines would 
produce a diagram showing an explosion closely approximating to 
the Otto, with a more or less sustained pressure estes the rest 
of the stroke, and could, therefore, under this ruling be considered 
infringements of the Otto idea. 

Now I would ask, is it really a fact that there is this extraordinary 
difference between the action of the gases in the Lenoir and Otto 
engines? Any information on this point must obviously beobtained 
from indicator diagrams, and as these gas engines usually work at 
a quick speed and with high pressures, we require to use an indi- 
cator that is specially adapted for this purpose, such as the well- 
known Richards indicator. Now I find in your number for July 
13th, 1877, page 24, a diagram of the Otto engine, and I suppose we 
may accept this as a sample of a gradual explosion and expansion 
diagram. I also find in your number for May 18th, 1866, page 357, 


two diagrams taken with a Richards indicator from a Lenoir 
engine in America, and this I suppose—if the evidence at the trial 
as to the explosive character of the Lenoir engine be correct—we 
ought to take as a type of an explosive engine diagram, I think if 
you could find space to reproduce these diagrams side by side for 
ready comparison it would afford your readers an interesting 
study. Anyone can at once perceive the similarity between these 
diagrams, especially when they remember that the first part of the 
Lenoir engine diagram is equivalent to the first out-stroke in the 
Otto engine drawing in the various gas and air mixtures behind 
it, and that the second half of the Lenoir stroke, beginning with the 
point of ignition, is represented by the second out-stroke of the Otto 
engine. When this difference is kept in mind it will be seen at 
once that the two diagrams are practically identical in form and 
character. There is one point, however, in which the coincidence 
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between the diagrams is most remarkable, namely, in the evidence 
afforded as to the actual speed of ignition or explosion, which in the 
Lenoir engine occupied a time of, in one case—Diagram A—?; scc., 
and in the other—Diagram B—of 4 sec.; and in the case of the 
Otto of about .;sec., or practically the same. Now, which of 
these engines is the infringement, Judging from their respective 
diagrams? According to the recent decision, the engine at work in 
1866, which produced the diagram shown, would certainly have to 
be mdr werk an infringement of the Otto patent of ten years after, 
owing to its gradual explosion and expansion. Surely nothing 
further is needed to show the absurdity of the case ; and yet from 
your remarks it would appear that if the decision is not now 
opposed, this patent, which claims the nego of action of an 
engine at work ten years previously, will be unassailable. 

Respecting the claim of the plaintiff that the duration of the 
explosion was increased by keeping the strong explosive mixture 
distinct from the other contents of the cylinder, very little need be 
said. It is obviously the reverse of true, and I see that Mr. 
Crossley, in his examination, admitted that ‘‘ combustion would be 
slower with the uniform dilute charge than with the stratified.” 

I would wish to make a few remarks on the subject of the 
dangerous shocks to which a gas engine of the old style is supposed 
to be subjected, and which is given as one of the reasons why Otto 
proposes to use a cushion of air to reeeive this shock—that is to 
say, it is supposed that a body of perfectly elastic gaseous matter is 
able at the moment of explosion to inflict a blow or shock on the 
piston, and that this can be prevented by interposing another body 
of perfectly elastic gaseous matter between the first and the piston. 
Of course the thing is impossible. If there areslack joints or bearings 
which allow the piston to move free when under the influence of a pres- 
sure, and acquire a velocity which will be suddenly checked when it 
comes home in the loose parts, then a blow will be produced, but 
exactly the same blow would occur with a steam engine under 
similar conditions. Yet no engineer would think of proposing to 
interpose a layer of steam against the piston—that is, give a large 
clearance at the end of the cylinder for the purpose of preventing 
this shock; neither would any engineer propose to modify the 
blow by dispensing with the usual lead on the slide valve, and 
admitting the steam pressure gradually to produce a diagram 
similar to the Otto. Then why should so much be said as to the 
shocking effects of a suddenly applied pressure in one case and 
not in the other? ak 

I now come to refer to the last assertion of the plaintiff, that by 
the means described in his specification he is able to produce the 
stratified condition he desires in the cylinder. No objecticn 
appears to have been offered at either trial as to the feasibility of 
the means indicated, but in your remarks on the trial, however, 
you say, ‘‘It has never been conclusively shown that cushionin 
such as Otto claims does take place in a gas engine. Yet it woul 
appear that this action is the very essence of his invention.” It 
has never been demonstrated for the simple reason that it has no 
existence in the Otto cylinder, and never had. By neither of the 
forms of admission shown in his specification can he obtain the 
slightest approach either to the stratified condition or to the 
cushion of air, &c., which he proposes to place against the piston, 
and therefore his description of the charge in the cylinder as con- 
taining a strong mixture near the cylinder sgt and gradually 
getting weaker towards the piston, exists only in description and 
not in fact. 

A proof of this fact can be easily seen by — who will take the 
trouble to try the following experiments :—Take a glass cylinder 
open at both ends—a large Argand glass chimney will do—secure 
air-tight against one end a piece of cardboard or wood with a hole 
in the centre, of such a size as to represent proportionally the port 
as shown in Otto’s first modification. The effect of the moving 
piston can be produced by immersing the open end of the tube in 
water. On lifting the tube up the falling level of the water in the 
interior will act in exactly the same manner as a piston. Now 
arrange to connect, when necessary, the top bole or port by a 
flexible tube with a reservoir of smoke, which will represent the 
explosive mixture. Then, first, lift up the glass tube a short 
distance and allow the space above the water piston to represent 
the cushion of air, as it is called, first introduced next the piston ; 
then connect the smoke-pipe and still further raise the glass vessel. 
If this is done slowly the smoke as it is drawn in will be seen to 
proceed direct from the entering port down the centre to the 


surface of the water piston, where it is deflected, and, returning 
up the sides, is again drawn into the centre by the friction or 
lateral action of the entering jet, the result being a more or less 
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uniform mixture of the whole, especially if it be drawn in at any 
speed. If now we push the end of the tube through the orifice, 
and allow it to project into the cylinder, we will have approxi- 
mately the form shown in Crossley’s patent of 1877, in which he 
dispenses with the stratified charge, and obtains an uniform 
mixture. On repeating the experiment with the smoke it 
will be found that exactly the same result occurs as with the plain 
hole described in the first modification of Otto’s patent of 1866. 
Then remove the flat end and fix on instead a conical funnel of the 
shape and proportion shown in Otto’s third modification, and repeat 
the experiments. The result will be found to be nearly the same 
as before, but the effect of the cone will be to partially spread the 
entering jet of smoke and cause it to be uncertain in its movements, 
any slight disturbing cause being sufficient to deflect the smoke 
down one side of the tube or cylinder instead of ia the centre ; the 
final effect, however, will be to cause a mixture as before either 
uniform or of a confused streaky nature, and not at all resembling 
that described by Otto, the fact being that the explosive mixture 
in the Otto engine, as it enters the cylinder at a speed of some- 
thing like half to one mile a minute, could not by any possibility 
stop quietly at that end of the cylinder behind the cushion of air, 
but is at once projected through that body of air on to the piston, 
and from there it is deflected and mixes with the general contents 
of the cylinder. These experiments with smoke have the same 
result in whatever position the cylinder may be placed, or whatever 
the kind of smoke employed. ose who cannot try these experi- 
ments I would refer to a new work on “ Fluids,” by W. F. Stanley, 
and especially to the following illustrations in that book, viz., 
Figs. 102, 103, and 104, page 221; also Figs. 106, 107, and 108, 
page 227, where he gives results of his experiments on the motion 
of fluids in confine-l chambers, which fully bear out ny statements. 

If, therefore, these facts be correct—and I do not think any 
candid mind can doubt it—it follows that the engine seen by the 
scientific witnesses—constructed according to the first modification 
of Otto’s patent—was nothing more nor less than a Lenoir’s engine, 
constructed and working in exactly the same manner as described 
in Lenoir’s patent of 1860. It should also follow as a natural 
conclusion that as Otto never showed or described any sufficient 
means by which the contents of the cylinder could exist in a strati- 
fied or separated state, that he has no right or title to his claim 
to the idea of the stratified state or to the exclusive use of a 
cushion of air against the piston. 

I think I have said sufficient to prove that a grave miscarriage 
of justice has occurred, due culteely to the incorrectness and in- 
completeness of the evidence submitted to the judges, and on which 
they had to base their decision, and that if effective steps are not 
taken to reverse the decree very serious injustice will be done to 
the whole gas engine trade, both old and new style. It is, there- 
fore, to be hoped that those possessing any information as to the 
construction or working of Lenoir and other early gas engines will 
make that information public before the manufacture of ail 
— is assigned as an exclusive monopoly to one firm, who, 

Ithough they have done a great deal towards the further improve- 
ment of the gas engine, are not by any means the first or only 
workers in that field. Lenoir used mixtures very nearly as dilute 
as Otto; for I find M. Tresca, in giving a report of the trial of a 
Lenoir engine with different mixtures of gas, says that the 
strongest mixture obtainable according to the construction of the 
machine was only about 8} per cent. of gas, and that in ordinary 
course of working weaker mixtures than this would be used ne 
defects of his engine were undoubtedly the troublesome nature of 
the electrical firing device and the consumption of gas, which 
appears to have been from 50 to 70 cubic feet per indicated horse- 
power per hour. In this latter respect the Otto is a decided 
advance, but this improvement has not been due to any of the 
causes to which it was attributed at the trial, as these are fictitious, 
but principally to the fact that by compressing the explosive 
mixture before ignition, the size of the cylinder, and therefore the 
extent of cooling surface per horse-power acting on the gas to absorb 
its heat wastefully, has been considerably reduced. The use of a 
5 per cent, mixture—the ignition of which is rendered more rapid 
and certain by the compression—in place of the 7 or 8 per cent. 
mixture in the Lenoir, would also have a slight effect on the 
economy, but the actual working temperatures in the cylinders of 
the Otto and the Lenoir are, I find, very much the same—as a 
reference to your article for May 18th, 1866, will show. 

I trust I have succeeded in placing clearly before your readers 
some few facts relative to gas engines, and the importance of the 
subject at the present moment must be my excuse for trespassing 
so much on your valuable space. I have given all particulars 
where necessary for verifying my statements, and there is there- 
fore no need for me to further authenticate these by publishing my 
name. I only wish for Par Pray. 

February 8th. 


THE DITTON PUMPING ENGINES, 


Sir,—In your issue of December 16th, 1881, you discuss the 
results of the Ditton pumping engines lately constructed by Messrs. 
Simpson, and in comparing amounts of feed-water used, say :— 
** The best results we can compare these figures with, are those got 
from a Saltaire engine, mentioned by Mr. Clark, which required 
17°41b. of steam. It has also been stated that some pumping 
engines in the United States, constructed by Mr. Leavitt, get on 
with 161b., but of this we have no trustworthy proof.” 

While quite agreeing with your general remarks, may I lay before 

our readers for comparison the figures reported by the Park Ben- 
jamin Expert Office on the Lawrence engines of Mr. Leavitt in 
1879? The report is published by them at 37, Park-road, New 
York, and the figures reduced to comparison with the Ditton 
report in THE ENGINEER of December 9th last are as follows :— 


Engines A and B—Engine A tested. 
Engines :- - 
High-pressure cylinder 
Low-pressure cylinder . 88in. by Sft. stroke. 
Pumps .. 08> 06 26°125 by 8ft. stroke. 
Boilers :-— 


Two, tubular combustion chambers inter- 


18in, by 8ft. stroke. 


nally fired, and return flues beneath, One 
used in test.. .. .. diameter, 5ft. 3in.; length, 25°46ft. 
Grate surface .. es 28°75 square feet. 
Observations :— 
Average steam pressure .. .. .. 
Head on pumps .. .. .. .. 76°6 lb. per square in, 
Temperatureofinjection .. .. .. .. 119 deg. 
Average revolutions perminute .. .. .. 18°62 
Results :— 
Duration of trials.. .. .. 15 hours. 
Total indicated horse-power of engine .. 14791 
Horse-power of water actually delivered 185°55 


Measured quantity of water .. .. .. 91°64 of theoretic capacity. 
Coal used per indicated horse-power per hour 1°63 1b, 

Actual duty of 112lb. of coal .. .. .. 114,550,247 foot-pounds, 
Water fed into boilers per indicated horse- 


Water evaporated per Ib. of coal, including 


The above amount of feed-water also supplied the jackets, which 
used 2821b, per hour. This test seems to have been made with the 
ae care, and with similar precautions to those adopted by Mr. 

owper. 

The Calumet and Hecla Mining Company, of Michigan, have a 
hoisting engine designed by the same engineer, which was tested 
by them on a trial extending over ten days in December, 1880, 
when the consumption of coal was found to be 2°13 lb. per horse- 

vower per hour, and that of -feed-water, 16°3 Ib, per hour, The 

imensions of this engine are :—High-pressure cylinder, in. ; 
low-pressure cylinder, 38in.; revolutions, 48, 

These figures are from a paper read by the designer before the 
Am. S. M. E. last year. 

In both these engines, it must be borne in mind, no reheaters are 


pe. they being of the well-known t adopted by Mr. 
vitt, with the back ends of the two cylinders inclined to and 
closely approaching each other, reducing the ion to a very 
small percentage of cylinder aw All parts are thoroughly 
jacketted. Mr. Leavitt has lately abandoned this type in favour of 
the intermediate receiver, placing both cylinders vertical, and con- 
structing a box-receiver of surface condenser type, with small brass 
tubes through which the live steam for heating is taken. Of this 
design are the new Boston sewage engines now being erected at Old 
Harbour Point, and the 1500-horse power hoisting engine for the 
Calumet Mine, also in course of erection, and their working perform- 
ance will probably give interesting results, REGINALD Botton, 
Nottingham, January 25th. 


GAS ENGINES AND THE ELECTRIC LIGHT. 


S1r,—There are some points in your leading article of 27th 
January on which I beg you will allow me to make a few remarks. 
I have referred to Prof. Ayrton’s lecture, and find that he makes 
the following quotation from Sir William Armstrong’s address :— 
“Taking a good condensing engine as an example, we may roughly 
say that, dividing the whole heat energy into ten equal s, two 
escape by the chimney, one is lost by radiation and friction, six 
remain unused when the steam is discharged, and one only is 
realised in useful work.” With this clear statement as to where the 
chief losses of heat energy occur in the boiler and engine, I fail to 
see how anyone can ro this to mean that the engine alone 
“* wastes nine-tenths of all the heat generated,” or how its sense 
can be ‘‘so readily mistaken, that Prof. Ayrton would have done 
well to explain” his meaning. 


as to lead to its abandonment by firms of great experience. 
Happily this, however, has been overcome since the invention of 
the patent trunk compressor ; to which, pe. Mr. Lightfoot 
comhe alluding. I have always had my doubts as to the utility 
of the primary and secondary expansion as a means of abstracting 
the moisture; and my suspicions of its inutility have been con- 
firmed by my becoming acjuainted with the fact that long before 
Mr. Lightfoot brought it before the public it was tried and found 
wanting by Messrs. Hick, Hargreaves, and Co., of Bolton. The 
expression of inutility may be misunderstood; I will, therefore, 
say that any contrivance may be set down as comparatively 
useless so soon as there is a simpler and equally applicable 
means of arriving at the same end. 

One more word on the subject of the formula for finding the 
weight of water in 100 Ib. of atmospheric air at certain pressures 
and temperatures. A little thought will show that this formula, 
assuming it to be correct in the main, is not A any means of 
universal applicability ; for were it so, it would be equivalent to 
saying that the air contains no more moisture in foggy weather 
than in clear, nor after a shower of rain than after a week of 
Y. W. DE V. GALWEY, 

February 2nd. 


STRAINS ON CRANE POSTS. 


S1r,—I think it is a oe that this lengthened discussion, which 
you have been good enough to allow in your columns for some time 
past, should close without some practical result being obtained ; 
and with your permission I offer a suggestion proposed a few weeks 
ago by Mr. Ward. Below I have worked out the strains on a crane 


: , sé t of certain dimensions. Will any of your correspondents who 
chews ty “$+273 ventilated their ideas on the subject lately, work out from 
with the temperatures which can be used in condensing their methods their versions of the strains, using the same data as 


the efficiency of even an imaginary engine without friction, and 
losing no heat from the egy. Mg &c., by conduction, radia- 
tion, or convection, cannot exceed 4, or only double the efficiency 
of a good modern steam engine. 

There —_ is no ambiguity in this statement, and the question 
at issue is really not the efficiency of a steam engine only, but of 
the whole combination of engine, boiler, steam pipes, valves, &c., 
compared with the efficiency of an externally-heated hot-air engine, 
and an internally-fired gas engine. The figures given by Prof. 
Ayrton show unmistakeably a much higher efficiency for the latter. 
Apart from the question of efficiency is, of course, that of economy 
in working, and in order to make a close comparison, the lecturer 
took the case of a steam engine and a gas engineof the same indicated 
power, the power being thatof the largest single-cylinder Otto engine 
then made—30-horse power. The fuel consumption for this size 
steam engine was takenat6]b. perindicated horse-power per hour, and 
although we all know that a high-pressure compound engine of this 
size can be worked at something like 31b. if the work is very 
regular, if the boiler is new, and if the fire is fed in the most 
careful manner, yet in average practice I much doubt the fuel con- 
sumption of a good engine and boiler of this size being less than 
6lb. Many users of steam engines of this size would be glad to 
have their coal bill reduced even to this. 

You have referred to the working of the gas engine with the gas 
made in my apparatus, and I should like to add that from experi- 
ence extending over two years’ practical work in various places, I 
am able to state that 1000 cubic feet of this gas can be produced 
from about 121b. of anthracite and 7 pints of water. The only 
other item of working cost is for the attendant’s wages, about one- 
third only of his full time being required. The cost of making the 

depends to a certain extent on the size of the generator, as the 
Sour the production for the same item of wages, the cheaper it is. 
With the smallest size generator, producing 1000 cubic feet per 
hour, the following is the total working cost :— 
Anthracite to make gas at the rate of s. d. 
100@ c. ft. per hour= 12. x 9 working hours 


= 108 Ib., or say 1 cwt., at 20s. a ton 10 
Allowance for wages of attendant .. .. .. 10 
Repairs and depreciation of generator, gas 

— &c, (5 per cent. on £125), per working 

Interest on capital outlay, ditto, ditto 05 
210 


Less gas used for generating and superheating 

Total effective gas for 2s. 10d... $000 c. ft. 


Net cost, 4}d. per 1000 cubic fect. 


Two other sizes of generators give the net cost at 3}d. and 23d.,- 
or a mean for the three sizes of 34d. per 1000 cubic feet. Actual 
trials with some 34-horse power Otto engines have proved that 
1-horse power indicated per hour is obtained with a consumption of 
gas derived from under 141b. coal. Messrs. Crossley Bros, have 
thoroughly tested the gas, and are so far persuaded of its great 
economical advantages that they have decided to work an aggregate 
of 200-horse power at their new works with this gas. At the 
present moment my apparatus is at work at the Smoke Abatement 
Exhibition, South Kensington, and my gas is there being used to 
drive an Otto engine which is working a Siemens dynamo and 
some Swan lights, and I venture to say the combination is one of 
great interest. J. EMERSON Dowson, 

3, Great Queen-street, Westminster, 

January 30th. 


THE INSTITUTION OF CIVIL ENGINEERS. 


Srr.—In your last impression you record that the members of 
the Institution of Civil] Engineers round about Manchester dined 
together with a view to acquaintance. This, Sir, gives me an 
opportunity of asking why the London and surburban members of 
the Institution of Civil Engineers do not arrange a meeting of the 
kind at least once a year, and perhaps a day excursion to some 
place or work of interest. I donot see why such a mode of meeting 
should be derogatory to the dignity of the Institution more than a 
conversazione and visit to a museum, while it would certainly 
forward one of the chief purposes of the Institution, namely, 
acquaintance and exchange of views among its members. There is 
the annual dinner of the president and council and their friends, to 
which members are invited at a cost of at least double the charge 
for a similar dinner with the members or fellows of other equal 
institutions or societies ; but at this dinner, which may have its 
object and serve a purpose, few members are present, 


ndon, February 5th. MEMBER. 
COLD AIR MACHINES, 
S1r,—Mr. Lightfoot, in his letter in your issue of the 27th ult., 


begins by complaining of being misunderstood, but he does not 
show in what or where the misunderstanding lies ; and in a very 
few sentences he falls into that very error himself by reiterating 
the erroneous statement that the pressure maintained in the 
Sturgeon machine isonly 301b.; this in spite of Mr. Sturgeon’s having 
informed him that he is not tied down to any particular pressure 
or temperature, and I may add “‘even in the same machine.” It 
is only ashort time since I was working one of the Sturgeon’s 
machines, to produce a very low temperature, and the air pressure 


stood at 75 lb, 

Mr. Lightfoot says: ‘‘ As to speed, it is well known that there is 
no difficulty in making compressors to run efficiently at the rate 
adopted by Mr. Sturgeon.” Now, in the first place, Mr. Sturgeon 
has not adopted any specific rate ; and in the second place, I am 
surprised at Mr. Lightfoot making the above assertion at all; inas- 
much as he ——_ to know that, from a variety of causes, the very 
greatest difficulty was experienced in working compressors at even 
a moderate piston speed—difficulties so apparently insurmountable 


Ihave done, and employing any mathematical refinements they 
may think advisable; the weight of the crane and post — 
neglected’? If their results differ from mine by one per cent. 
shall be somewhat rised, and the correct solution of the pro- 
blem must then be left to the independent judgment of your 
readers. The adjoining figure represents the section of an ideal 
crane post having the dimensions attached thereto. The moment 
of inertia I = 21777°33in. units; the moment of resistance at one 
ton per square inch on the extreme fibres M o = 1451°82 inch-tons ; 
the sectional area A = 148 square inches. The length / from the 
centre of gravity of the weight 
BACK to the centre of gravity of the 
section = 20ft. The weight 
W = 20 tons; and if anyone 
thinks the height exerts any 
appreciable influence on the 
stresses, let the distance h from 
the centre of gravity of the 
jib to the ground level, at 
is supposed rigidly 
° in goalies and direction =20ft. 
Those, I are 
necessary mate required for 
the proposed calculation, if we 
suppose the structure to be com- 
of ordinary wrought iron. 
H e method I used in my first 
letter—written last October—I 
shall not depart from, 


H 2. 


METAL TOBE 
2° THICK 
THROUCHOUT 


SREAST as follows:—The ben 

moment M at any point in the post is equal to W/ = 20 x 20 
x 12 = 4800 inch-tons. This gives rise to a strain of M + 
M. = 4800 + 1451°82 = 3°306 tons fr square inch tension at the 
back, and compression in the breast of the post of the same amount. 
The stress from the weight = W + A = 20 + 148 = 0°135 tons 

r square inch compression equally distributed all over the section. 
The total resultant stresses in the extreme fibres are, then, 
3°306 — 0°135 = 3°171 tons per square inch tension in the 
back, and 3°306 + 0°135 = 3-441 tons per square inch compression 
inthe breast. . . . . 

One question I ask Mr. Ellis, who thinks I am wrong in making 
the stresses caused by the action of the weight alone to be equally 
distributed over the sectional area of the post, is this—If the post 
be of, say, a square section and solid, what would be the compres- 
sion on the extreme fibres at the breast caused by the action of the 
weight, considering the bending moment in this instance to be 
eliminated ? ALFRED FYSON, 

13a, Great George-street, Westminster, S.W. 


THE BURSTING OF FLY-WHEELS 


Sir,—Seeing in the papers another accident caused by the 
bursting of a 60-ton fly-wheel, whereby loss of life and destruction 
of valuable property were caused, I thought I would submit the 
following idea to your impartial criticism. It occurred to me some 
years ago, when a similar mishar took place—at Bolton, was it not? 
I propose instead of the present cast iron wheels to construct a 
wrought iron or steel drum having inside radial partitions, the 
whole drum or wheel being rivetted to a central cast iron boss. 
The wheel could be rivetted up around the boss after the shaft was 
fixed, and when the engine was finished the fly-wheel would be 
filled up solid with water and plugged up. By making the drum a 
bit larger in diameter and wider, a wheel sufficiently heavy could 
be obtained within a reasonable space, as the whole of the space 
within the circumference would be utilised, which would help to 
make up for the much less specific gravity of water compared with 
cast iron. 

This plan has, I venture to think, some great advantages: 
(1) The speed of this water fly-wheel could be increased to much 
nearer the bursting point than dare in practice be neared with a 
cast iron wheel. (2) In case of accident the water would, no doubt, 
burst the rim of the drum and escape, but could do comparatively 
small damage, as the failure would probably be more gradual. 
(3) The system would do well for erecting machinery in inaccesible 
localities, the colonies, &c., where there are limited —— for 
moving and lifting large masses, as the wheel could be sent in 
separate plates. J. FOSTER, 

15, Frobisher-street, Maze Hill, Greenwich. 

January 24th. 


[For continuation see page 106.] 


THE SMOKE ABATEMENT EXHIBITION.—We understand that 
residents in South Kensington near the Horticultural-gardens, 
threaten the Smoke Abatement Exhibition authorities with a 
prosecution for creating a nuisance by discharging volumes of 
smoke, especially in the morning at a time, from a 
multitude of chimneys. The exhibition is to be closed in a few 
days. Has the threat of prosecution accelerated its decease? 


TRAMWAYS TO THE Wednesday two of 
Messrs. Merryweather and Sons’ tramway locomotives were tested 
on the Stoke tramway lines. The engines ran with full-loaded 
cars, first from Stoke to Hanley, on which there is a long heavy 
gradient of 1 in 16, ———— by ashort one of lin 14, These 
trials were made without the least show of steam, though 
stoppages on the incline were frequent. Mr. J. C. Merryweather 
was present on behalf of his firm, and Mr. J. S. Ayton, the 

ger and engi to the North Staffordshire Tramways Com- 
pany, represented them. Both engines have water condensers, 
and although the journey from Stoke to Hanley and back, thence 
to Longton and back, exceeds a distance of nine miles, the tem- 
perature in the condenser on returning to the running shed did not 
exceed 200 Fah., a result considered to be most satisfactory. 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—Madame Boyveau, Rue de la Banque. 

BERLIN.—Asuer and Co., 5, Unter den Linden. 

VIENNA.—Messrs. GeROLD and Co., Booksellers. 

LEIPSIC.—A. Twiermeyer, Bookseller, 

NEW YORK.—Tue Witimer and Rocers News Company, 
81, Beekman-street. 


PUBLISHER'S NOTIOE. 


*y* Acceding to a reasonable request made by several of our friends, 
we have commenced the publication of an Index to the 
Advertisements which appear weekly in THRE ENGINEER. The 
Index will always be found upon the last but one of our advertise- 
ment pages. 


TO OORRESPONDENTS. 


*,* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 1d. postage stamp, in order that 
answers received by us may be forwarded to their destination. 
No notice will be taken of communications which do not comply 
with these instructions. 


*.* We cannot undertake to return drawings or manuscripts; we 
must therefore request correspondents to keep copies. 

*,* All letters intended for insertion in THE ENGINEER, or 
containing questions, must be accompanied by the name and 
address of the writer, not necessarily for publication, but asa 
proof of good faith. No notice whatever will be taken of 
anonymous communications, 

T. L. 8. (Mater, near Thunis).—The invention is very old. It has been 
patented probably jifty times. Much money has been spent on it, and it is 
wholly useless. 

Srupent.—The inside dimensions ofan ordinary cement barrel are 28in. high, 
18in. diameter at centre and l5hin. at ends, Weight when full, 4001b. 
Cost of testing machine, £24. 

0. H. N.—IJf you will get a drawing of a semaphore post as actually made 
with its attachments, and a drawing of the back end of a locomotive and 
the foot-plate, and will then set to work to carry your idea into practice, 
you will see how beset with difficulty it is; and inasmuch as there is always 
« probability that the thing might fail to act and thus deceive the engine- 
driver, the adoption of your plan would be tantamount to the substitution 
of one danger for another. 

Reason Wuy.—V-shaped teeth are used because they work more quietly than 
straight teeth. They are a modification of the well-known step gear, in 
which a wide tooth is divided into three or more portions, each a little in 
advance of the next. In this way jerking as each driven tooth is taken up 
by the driving tooth is almost avoided. The same result has been got by 
spiral gear, but this tends to force one shaft endways in one direction and 
the other in the opposite direction, 

TourBINneE.—Jn reply to your inquiry, we may say that Whitelaw and Stirrett 
have been dead some years. The turbine which was the patent of the former 
gentleman, was manufactured, we understand, at Paisley, near Glasgow, 
staged at works of their own. The Rajawelle turbine, illustrated in 

HE ENGINEER, the largest of the kind ever made as far as we know, 
simply had on it the words “ Whitelaw's patent.” The pumps were made 
in Glasgow by Messrs. McLellan and Co., but they knew nothiny of where the 
turbine came from. Whether any one represents the late firm we do not 


know. 

P. P. (Wexford).—The Electrical Exhibition may be visited now or withina 
week with interest and utility. With respect to the power to drive a small 
dynamo, we cannot now answer your question, as we have not preserved 
your other letter giving the pressure of the water. The gas engine will 
cost you about ld. per indicated horse-jiower per hour, or, say, 14d. per 
brake horse-power, with gas at the price you mention. Taking the water 
pressure as 401b., the cost at 1s per 1000 gallons would be at least sixteen 
times that for gas. The best colour to paint machinery for photographs 
is light lead colour, or any good neutral tint, and the machine should be 
placed before a green baize or other screen in the open air. See “‘ Practical 
Photography,” by 0. B. Wheeler. London: The Bazaar office, Strand. 


DECORTICATING COTTON-SEED, 
(To the Editor of The Engineer.) 


Sir,—Can any of your correspondents kindly inform me where I could 
obtain a machine for decertionting cotton- ? On. 
London, February 8th. 


THE GREAT EASTERN. 
(To the Editor of The Engineer.) 
Sir,—I shall be obliged to any correspondent who will tell me whether 
or not the Great Eastern steamship was launched with her —— 
» 


in 
Ifast, February 7th. 
GREENOCK WATERWORKS. 
(To the Editor of The Engineer.) 
Srr,—Could any of your readers inform me where I might obtain a 
report or full description of Shaw's Waterworks in the town of Greenock ? 


Mr. Glynn, in ‘ Power of Water,” mentions a few details. 
London, February 7th. A Ten Years’ SuBSCRIBER. 


AUTOMATIC THERMOMETRIC VENTILATOR. 
(To the Editor of The Engineer.) 
Srr,—Some time since a description was somewhere published of a 
ventilator for rooms which was actuated by the expansion and contrac- 
tion of, I believe, a metal under the influence of the heat of the room. 
By this apparatus it was said that the ventilators were opened and air 
mitted or allowed to escape from a room as soon as the temperature of 
a room rose above a determined maximum, and closed them when the 
temperature fell below a certain minimum. I want some ventilators of 
this kind, and shall be glad to know of the name of the maker, or where 
I can find a description of the - acaeed E. 
Burton-on-Trent, January 30! 


GUN-METAL CASTINGS. 
(To the Editor of The Engineer.) 

Sir,—Replying to ‘‘ Pneumatic” in your issue for Friday last in 
reference to gun-metal castings, I to say that Iam much interested 
by his letter, as one seldom sees the point in question so effectuall: 
explained as ‘‘ Pneumatic” has done. I know there is some trouble wit 

class of casting, particularly if the sand is not right. For his infor- 
mation I may say that the mesh of the sieve does not matter so much 3 I 
think the quality of the sand, and the way in which it is mixed into 
loam, is most important. If you have a good open sand, say something 
a hing sea sand, mix it with Mansfield sand, hair, and on dung ; 
grind it in a loam mill—not too much—just long enough to make it 
ugh; use it in the usual wa: et 
the gases properly away by using fine ashes or hay, and vent well with 
vent wire; dry properly and well; black your mould with patent plum- 
blacking. Ithink the casting should come out about right. If 
“Pneumatic” will give particulars about size, thickness, and weight of 
casting, I might be able to help him. I have made similar castings to 
the one he names, and in all cases cast them open end downwards. I 
have the metal properly mixed and melted in Morgan crucibles with a 
Fletcher furnace, and watch the metal cool to a proper heat for casting. 
Then cast rather quickly so as to keep the runner full, and keep the 
mould from drawing air; then the casting should be all right and sound. 

Ashford, February 8th. FounDRY MANAGER. 


for loam moulds; take every care to 


SUBSCRIPTIONS. 

Tue Enaineer can be had, by order, from any newsagent in town or country 
at the various railway stations; or it can, if preferred, be supplied direct 
from the office on the following terms (paid in advance) :— 

(including double numbers)... .. £0 14s, 6d. 

Yearly (including two double numbers)... .. £1 98. Od. 
credit occur, an extra charge of two shillings and sixpence per annum will 
be made. Tut ENGINEER is registered for transmission abroad. 

Cloth cases for binding Tue EnGineER Volume, price 2s. 6d. each. 

Many Volumes of Tat Enctneer can be had price 18s. each. 

Foreign Subscriptions for Thin Paper Copies will, until further notice, be 
received at the rates given below:—Foreign Subscribers paying in advance. 
at the published rates will receive THz ENGINEER weekly and post-free 
Subscriptions sent by Post-office order must be accompanied by letter of 

advice to the Publisher. Thick Paper Covies may be had, if preferred, at 


Remittance by Post-ofice Order. — Australia, Belgium, Brazil, British 
Columbia, British Guiana, Canada, Cape of Good ‘Hope, Denmark, 
Egypt, France, Germany, Gibraltar, Italy, Malta, Natal, Netherlands, 
New Brunswick, Newfoundland, New South Wales, New Zealand, 
Portugal, Roumania, Switzerland, Tasmania, Turkey, United States, 
West Coast of Africa, West Indies, Cyprus, £1 16s. China, Japan, 
India, £2 0s. 6d. 

Remittance by Bill in London, — Austria, Buenos Ayres, and Algeria, 
Greece, Ionian Islands, Norway, Panama, Peru, R Spain, Sweden, 
Chili, £116s. Borneo, Ceylon, Java, and Singapore, £20s.é6d. Manilla, 
Mauritius, Sandwich Isles, £2 5s. 


ADVERTISEMENTS. 
*,* The charge tor Advertisements of four lines and under is three shillings ; 
for every two lines ards one shilling and sixpence ; odd lines are 
charged one shilling. The line averages seven . When an advertise- 
ment measures an inch or more the charge is ten shillings per inch. All 
single advertisements from the country must be accompanied by stamps in 
payment. Alternate advertisements will be inserted with all wractical 
regularity, but regularity cannot be guaranteed in any such case, All 
except weekly advertisements are taken subject to this condition. 
Advertisements cannot be inserted unless Delivered before Six 
o’clock on Thursday Evening in each Week. 
*,* Letters relating to Advertisements and the Publishing Department of the 
paper are to be addressed to the Publisher, Mr. George Leopold Riche ; all 
other letters to be addressed to the Editor of THE ENGINEER, 163, Strand. 


MEETINGS NEXT WEEK. 

Tne IvxstITUTION oF CiviL ENGINEERS.—Tuesday, Feb. 14th, at 8 p.m.: 
Paper to be read and discussed, “‘ Air-Refrigerating Machinery and its 
Applications,” by Mr. Joseph James Coleman. 

CuemicaL Sociery.— Thursday, Feb. 16th, at 8 p.m.: “On the 
Luminous Combustion of Ether at Temperatures Below Redness,” by 
Mr. W. H. Perkin. I. ‘‘Contributions to our Knowledge of the Compo- 
sition of Alloys, for the most part Ancient ;” II. ‘‘On the Preparation of 
Pure Nitrogen, and on the Action of Nitrogen and Hydrogen on Meteoric 
Silicates ;’ III. “On the Action of Sodium Carbonate and Hydrate on 
Felspars and Wollastonite,” by Dr. Flight. ‘‘ Benzyl-phenol,” Part IL., 
x r. E. H. Rennie. ‘‘On the Buxton Thermal Waters,” by Mr. J. C. 
Thresh. ‘On Retrograde Phosphates,” by Mr. F. J. Lloyd. ‘‘On the 
Dissociation of Chlorine,” by Mr. Percy Smith. 

Tne MeteorovocicaL Sociery.—Wednesday, Feb. 15th, at 7 p.m.: 
‘Notes on Experiments on the Distribution of Pressure upon Flat 
Surfaces Perpendicularly Exposed to the Wind,” by Messrs. C. E. Burton, 
B.A., F.R AS., and R. H. Curtis, F.M.S. ‘ The Principle of New Zealand 
Weather Forecasts,” by Commander R. A. Edwin, R.N., F.M.8S. The 
electrical thermometer, lent by Messrs. Siemens Bros. for ss the 
temperature of the air at the summit of Boston Chnrch Tower, will also 
be exhibited. 

Society or ArtTs.—Monday, Feb. 18th, at 8 
“« Recent Advances in Photography,” by Captain W. de W. Abney, F.R.S. 
Lecture IIL—Dry plate p Instant. jictures. Instan- 
taneous shutters. Enlargements, direct and otherwise produced. 
Colour of developed prints. Applications of photography to science. 
Wednesday, Feb. 15th, at 8 p.m.: Eleventh ordinary meeting, ‘‘ The Art 
of Turning,” by Mr. P. N. Hasluck. Friday, Feb. 17th, at 8 p.m.: Indian 
Section, ‘‘The Depreciation of Silver as it Affects India,” by Mr. J. 
Maclean. Mr. A. J. Balfour, M.P., will preside. 
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Cantor Lectures, 


RAILWAY UNPUNCTUALITY. 

In the article which appeared in our last impression 
“On the Conduct of Metropolitan Railway Trafic” 
we made no reference to unpunctuality as a source of acci- 
dent. There is no reason to believe that it is so dangerous 
an element in the working of railways as some persons 
imagine. Under certain conditions of traffic it is liable 
to bring about an accident; but the precise nature of these 
conditions is but little understood, and is worth explana- 
tion. The theory of the working of a crowded metropolitan 
line is very simple. From each terminus trains are started 
every five minutes, let us say. The trains follow each other 
in succession throughout the day. There is always an 
engine waiting at each terminus, which backs on to the 
train as soon as it arrives, and makes the return journey 
with it, the engine which takes each train into the station 
taking the next succeeding train out. If the trains all 
kept perfect time there would be five minutes always 
between them; but they do not do this, and the block 
— comes in and compensates. Want of punctuality in 
the running of any one train will, however, tend to retard 
all the rest. Thus, if the first train of the day loses time 
on the road, the next succeeding train must also arrive 
late at the terminus, and so on. Something may be 

ined, however, by running a little faster than usual 

tween stations, which is, Sinaia seldom done. But 
unpunctuality of this kind cannot well cause an accident. 
The Metropolitan Railway was thus worked when it was 
opened in 1862 from Farringdon-street to Bishop’s-road ; 

e trains ran at first every half-hour. 

Such simplicity of working arrangements has, however, 
long ceased to exist on our metropolitan lines, and trains 


succeed each other on certain sections of the road at most 


uneven intervals, This is due to the fact that over most lines 
of the kind various companies have running powers. 
Thus, for instance, trains belonging to the London Chat- 
ham and Dover, the Metropolitan Extension, the Great 
Northern, the Midland, the South-Eastern, and the South- 
Western Companies run through Ludgate-hill Station, 
subsequently branching off at various distances from 
Ludgate-hill on to their own systems proper. The points 
and crossings near the station are limited in number by 
the circumstance that there are only four lines of rails. 
All the trains we have named use the bridge over the 
Thames, but the means of getting on to the bridge are re- 
stricted ; each train has to take its turn. All this is pro- 
vided for in the private time-tables of the London 
Chatham and Dover Company, to whom this station and 
bridge and approaches belong, and it is expected that each 
train will keep time and be ready to take its chance of, 
let us say, crossing the bridge when its turn arrives. If, 
however, it is not ready it will lose its turn, and some 
other train will cross. If this occurs once, time-tables 
become useless, and everything then depends on the skill 
and energy of the signalmen, on whom devolves the whole 
duty of regulating the trafic, and deciding what train 
shall have priority. The influence of a block of this kind 
is felt for miles down the line, and a stoppage or boule- 
versement of the traffic at one spot, such as Ludgate-hill, 
may make itself felt at King’s-cross, St. Pancras, the 
Elephant and Castle, Aldersgate-street, Farringdon-street, 
and London Bridge. The signalmen at all these places will 
be in communication ; and asignalman at Ludgate-hill may 
send on trains to Kentish Town or to the City, not because 
of any “ first right to the road,” but just according as he gets 
“line clear” first for the Kentish Town or the City train, 


ro regard whatever being paid to the time-tables. For 
the benefit of the uninitiated we may say that the 
destination of each train is indicated to the signalmen by 
the arrangement, number, and colour of lamps on the 
front of the engine at night, and by variously shaped and 
arranged plates of iron which take the place of the lamps 
during the day. Now there can be no question but that 
we have here a condition of affairs which is more or less 
perilous, because so much work is thrown on the signal- 
men. Indeed it would be absolutely impossible to carry 
on trafic at all under the conditions if it were not that the 
points and signals are interlocked, and even with this ~ 
precaution collisions occur now and then at cross-over 
roads, because of mistakes made by drivers. Here, then, 
is the true source of danger in unpunctuality. A time- 
table is prepared which provides a place at a given time 
for each train. If the train is not there the time-table 
becomes useless, and more or less confusion ordinarily 
reigns rampant. 

The causes of unpunctuality are five-fold: (1) Want of 
skill on the part of the preparer of the time-table, who 
insists on impossible conditions. In one instance which 
came under our notice a train was expected to 
traverse half a mile in half a minute on a metropolitan 
line. (2) Want of organisation or energy on the part of 
platform superintendents in getting trains away quickly. 
(3) The transferring of horse-boxes, carriage wagons, or 
saloons from one company’s line to another. Thus two 
trains may be dug for five or ten minutes while a 
horse-box is being taken off one and attached to the 
other, and the entire traffic of a crowded station dis- 
organised. During Ascot week as many as six trains may 
be seen on almost any day delayed outside Ludgate-hill 
Station while horse-boxes are being transferred from a 
Great Northern train to a South-Western, or vice versd. 
This is simply bad management. (4) Delay due to fog or 
bad weather. This may be disregarded, because it is prac- 
tically beyond control. Lastly, (5) the overcrowding of 
lines—a fruitful source of evil. It is sometimes urged by 
railway companies that the public themselves are the cause 
of unpunctuality by arriving late, with quantities of 
luggage, at stations. This has nothing to do, or very 
little, with metropolitan traffic; and when it has it should 
be remedied by the companies. The remedy is in their 
own hands. We are well aware that the traffic managers 
of most metropolitan lines have great difficulties to con- 
tend against, but they are in no case insurmountable; and it 
can hardly fail to strike the least observant that on some 
lines excellent time is kept, while on others unpunctuality 
rules supreme. We may cite as examples the London 
Chatham and Dover, and the South-Eastern—punctuality 
is the rule on the former, unpunctuality the rule on the 
latter. In the same way we find on some lines excellent 
carriages, clean and well kept ; on others carriages old and 
filthy. Unpunctuality always accompanies the latter. 
Such things mark the difference between the well- 
managed and the badly-managed railway. It is a 
favourite excuse with railway men that their lines are so 
crowded that they cannot run their trains with punc- 
tuality. The answer is in all cases, “Then your time- 
tables are in fault to begin with, and your station manage- 
ment to end with.” Not a few instances could be cited 
were it necessary where one traffic manager has done with 
ease what another found to be impossible; but a good 
traffic manager is not to be had for the asking, and when 
found he is worth much more than his weight in gold. If 
railway companies were wise, something might be effected 
by giving premiums to station masters or platform super- 
intendents who succeeded in despatching their trains with 
the most punctuality. 

There is a phase of the question which it will not be out 
of place to touch upon here—we allude tothe effect of unpunc- 
tuality on the travelling public. A very large proportion 
of the travelling public is made up by men of business who 
cannot be away from their offices after a certain hour 
without t loss) There are clerks, again, who are 
always fined when they are late. The effect of unpunctu- 
ality on this section of the public is very serious. Ifa train 
reaches its destination half an hour late—and such things 
happen now and then—the arrangements of a business man 
are upset for the whole day. Again, when he returns to 
his home in the evening, it is not pleasant to be kept 
waiting for half or three-quarters of an hour either on the 
platform, or in a train which crawls out of a station, and 
remains outside it minute after minute. We repeat that 
on any line where such things occur there is mis- 
management. The constant recurrence of unpunctuality on 
a metropolitan railway is simply inexcusable ; and it may 
yet be found by directors that their best interests are being 
sacrificed by incompetent officials. A railway company 
has no right whatever to contract to convey a passenger to 
a given place at a given time, and then break the 
contract; and compensation has been over and over 
awarded to travellers when railway companies have 
failed to keep their engagements. We fully appre- 
ciate the difficulties met with in conducting metropo- 
litan traffic. We know that the traffic manager does not 
re on a bed of roses, and we have repeatedly interposed 
to screen the railway companies, and to say a word in their 
defence when unintelligent and ignorant criticisms have been 
ee upon them. What we say now will therefore have, per- 

aps, themore force, and we repeat thatsystematic unpunctu- 
ality on a metropolitan railway supplies direct evidence that 
the traffic managers who are responsible do not know their 
business, and might with benefit to the interests of the 
public seek some other employment more suitable for the 
exercise of their talents. 


PHOTOMETRY AND THE ELECTRIC LIGHT. 
Tue real illuminating power of the different electric 
lights is now a question of some importance. The 
per read and discussed at the Institution of Civil 
ingineers on Tuesday night conjures up a number of 
thoughts in the mind, and is suggestive of several thin 
which it may be worth while to discuss still further. It 


will surprise no one who is familiar with the report of 
Profs, Ayrton and Perry relative to the electric light at 


/ 

increased rates, 
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Paris, and the experiments of Principal Jamieson, first 
published in our columns, to hear that the doctors differ in 
all that concerns photometric measurements. Prof. Sir 
W. Thomson, if our memory is correct, at the last meeting 
of the British Association gave somewhat emphatically his 
allegiance to the simpler methods of photometry. Profs, 
Ayrton and Perry point out that they have come to the 
conclusion that atmospheric conditions play a very pro- 
minent and hitherto but little understood part in 
photometric measurements. It has become so common 
to estimate the value of the electric light in candles, that 
it would be difficult to suggest any other mode of com- 
parison, The so-called standard candle is a candle made 
of spermaceti, weighing +Ib. and burning } oz. of the fat 
per hour. The light given under these conditions is the 
unit. The ordinary methods of photometry are known as 
Bunsen’s, Rumford’s and Foucault’s methods respectively. 
These may be described very shortly. The first, or 
Bunsen’s method, requires the candles to be placed one 
yard on one side of a small screen of tissue paper, which, 
with the exception of a central disc, has been made trans- 
parent by treatment with a solution of wax in benzol. A 
measuring rod completes the apparatus. The light to be 
measured is on the other side of the screen, and is 
placed at such a distance that the central spot is un- 
distinguishable from the rest of the screen. The value 
of the light varies as the square of the distance. 
Rumford’s is a shadow method. The screen may be of 
tissue paper or ground glass. A vertical rod is fixed 
in front of the screen. The candle and the light to be 
measured are placed so as to form equal angles with the 
perpendicular from the screen, passing through the rod, 
and that the shadows falling on the screen are of equal 
depth. Foucault’s method requires a similar screen to 
Rumford’s, with an opaque movable partition opposite the 
middle running in a groove at right angles to the face of 
the screen. The sources of light are placed one at each 
side of the partition, and forming equal angles with it. 
The partition is moved forward till it casts no shadow on 
the screen, and one half is illuminated from one source and 
the other from the other. Bougeur’s photometer is some- 
what similar to Foucault's. In it the partition is fixed 
and the lights adjusted till each portion of the screen 


from the back appears equally bright. Mr. Sugg 
says the standard candle is a delusion and a 
snare, and as a rule these methods cannot well 


be used when powerful lights are to be measured 
because of the room required—even supposing atmospheric 
conditions had no in the investigation. It is then 
important that some method should be devised that would 
give correct results, and that could be easily carried out. 
The consideration of these circumstances, we should 
imagine, led Dr. Paget Higgs to write the paper above 
referred to, entitled “ The Candle Power of the Electric 
Light.” In this paper it is suggested that “the most 
salient point for a unit of comparison is the number of 
heat units represented by electrical measurement, as in 
ratio with the candle power measured optically.” The 
question, as a whole, is far too long to be fully considered 
in this short article, and all we desire to do is to lay the 
case before our readers. It was stated on Tuesday evening, 
and thestatement was tacitly agreed to by the otherspeakers, 
that the heat radiation had no relation to the light-giving 
powers of the light. It happens singularly enough that in the 
“Journal” of the Society of Telegraph Engineers, issued 
but a few days ago, is the abstract of a paper on the tem- 
perature of the electric are—which appeared last Septem- 
ber in Lektrotechnische Zeitschrift. The first part of this 
abstract is as follows:—“ In 1860 Becquerel found that 
the temperature of an electric are produced by eighty 
Bunsen cells was from 2070 to 2100 deg. C., and he laid 
it down that the illuminating power of the arc increased 
in direct proportion to the heat radiated, a law which had 
already been established by Dulong and Petit.” It is 
unfortunate that the abstract does not give us the result of 
Rosetti’s re-investigations with regard to thislaw. If, how- 
ever, it can be shown that Becquerel was correct—or even 
correct within certain limits—the subject of measuring the 
candle-power of the electric light will be considerably 
simplified. The heat developed by electric currents in 
overcoming the resistance of conductors has been deter- 
mined by Dr. Joule, and the measurements required to 
obtain the value of the heat as well as the calculations are 
comparatively simple. Dr. Joule verified the equation 
J H=C? Rt, where J is Joule’s dynamical equivalent of 
heat, H the number of units of heat, C the strength of 
the current, and ¢ the time during which the current 
flows. If the unit of time be taken, viz., the second, then 
the mechanical equivalent of the heat given out per 
second is J H=C? R. It is not necessary to pursue this 
idea further, as it depends entirely upon the verification 
of Becquerel’s conclusions. Pursuing a different method, 
Dr. Higgs deduces from his own and from Sir W. Thom- 
son’s measurements the law “that the light in an electric 
system varies as the fourth power of the current, whose 
resistance or potential is constant, or as the second power 
of the work in circuit.” If this deduction is correct the 
method suggested should be adopted. The discussion, 
however, ignored altogether this deduction, and was con- 
fined to the incidental questions of cost and the correction 
of some of the figures. It has been pointed out by Mr. 
Crompton that in measurements of the candle-power of 
the electric light the results obtained would depend a good 
deal upon the quality and condition of the carbons at the 
time ; and that horizontal measurements were with arc 
lights quite fallacious. The crater in the upper carbon 
forms a capital reflector, and having say an angle of 80deg., 
the intensity of light should be measured in a different 
position to that taken when the incandescent light is under 
investigation. Another point not brought out in the dis- 
cussion is the effect of area of incandescent material giving 
the resistance opposing the passage of the current. It is 


the concentration of heat that is required at one part of 
the circuit—a part, however, whose resistance when com- 

ed with that of the rest of the circuit will allow the 
atter to be neglected. There is no doubt that Dr. Higgs’s 
paper will direct attention to the interdependence of light 


and heat, and even if his conclusions are found to be incor- 
rect, may lead to valuable results. 


METERS OR RATES, 

Ir was well that Mr. Hawksley made two supplementary 
speeches in explanation of his first and main speech during 
the discussion of Mr. Tylor’s paper on “ Water Meters” at 
the Institution of Mechanical Engineers’ meeting on the 
26th inst. Previous to the explanation the minds of 
the members were evidently in a somewhat misty condi- 
tion. If an unknown, or well-known but not-much- 
accounted-of, speaker fails to make his meaning clear, 
nobody is much put about. But it is otherwise when one, 
such as the venerable and venerated designer and respon- 
sible constructor of more than a hundred waterworks, 
deliberately gives his views to an audience of engineers, 
and those views “apparently will not hold water.” Mr. 
Hawksley was at first understood to say that if water 
companies were forced to sell water for household con- 
sumption by meter instead of by rate, it would increase 
their cost of outlay by 50 per cent. Speaker after speaker 
rose to express surprise that the necessary stock of meters 
should cost so much, and then the explanationcame. Mr. 
Hawksley says the average cost of supplying 1000 gal- 
lons of water for domestic purposes throughout the country 
is about 7d., and that of this only ?d., orsay one-ninth, is 
the actual cost of pumping. He virtually puts the case 
thus:—An average householder paying by rate uses a 
certain liberal quantity of water. If he paid by meter 
he would be stimulated to exercise the utmost economy, 
and would use a much smaller quantity in a given time. 
Taking this into account, as a as the cost of providing 
meters, Mr. Hawksley considers 50 per cent. more outlay 
would be required—not per household, but per 1000 gallons 
aan Gad, he contended, would be a fatal result as 
regards dividends to shareholders, and would be equally 
objectionable from a sanitary point of view. He is there- 
fore against payment by meter, and in favour of payment 
by rate in all cases where water is supplied by companies 
for household purposes. 

We venture to think that however sound Mr. Hawks- 
ley’s arguments may be so far as they go, they are very far 
from being either conclusive or exhaustive. We agree with 
him that excessive economy in the use of water in house- 
holds is not a thing to be desired or encouraged. The old 


ing alone costs only something like one-ninth of the total 
average charge for water supply, we would have the 
sliding scale in some proportion thereto, In framing it a 
normal price per thousand gallons should be taken ; that 
price being about equivalent to the average rate now pay- 
able on the proper amount usable for sanitary and other 
ae according to the size of the household. If the 
1ouseholder was of an economical disposition, and by 
great care managed to use less, let him get some benefit by 
the scale, but not suflicient to tempt the great bulk of 
humanity to use less than was d for them. If the 
householder was careless and used more than was neces- 
sary, let him pay for his extravagance at such a rate as 
would prevent it being largely done. The pro 
system will be best understood by taking an imaginary 
case. Let a householder be supposed to occupy a house 
for which sixty gallons per diem was considered an ample 
allowance excluding waste. Then let the scale be so 
arranged that for that consumption the price per thousand 
gallons would be about as remunerative as at present to 
the water suppliers. Let us suppose that price to be 1s, 
per thousand. If now the householder were to consume 
at the rate of 100 gallons per day, then let him pay for 
the excess at, say, ls. 6d. per thousand. And if he were 
to consume at the rate of only thirty gallons per day, then 
let him be credited with, say, only 6d. per thousand on 
the deficiency. If our supposed householder occupied a 
house for which 180 gallons per diem was considered an 
ample allowance excluding waste, then according to the 
above system he would be charged 1s. per thousand on 
that quantity, and at the higher or lower rate on any 
surplus or deficiency. In this way various advantages 
would be secured which are absent or imperfectly obtained 
now. Sanitation would be cman without waste. 
Liberty to exceed or to economise would be given to each 
consumer, but his pocket would be affected sufticiently to 
prevent him from sacrificing the general good to his own 
convenience. All would be treated alike, or rather in 
equitable proportion. 

Concerning water meters, the discussion alluded to dis- 
closed some rather curious facts and ideas. Engineers have 
been accustomed to regard the large, lumbering, noisy Ken- 
nedy piston meter as suitable only for trade purposes where 
the consumption was heavy. They have fancied that the 
neat little polished brass meters of the turbine class, originally 


roverb that “Cleanliness is next to godliness” is still true. | invented by Dr. Siemens, were suitable for household pur- 
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Were water companies always private commercial enter- | poses, or where the consumption was small. 


These views 


prises, we should hesitate before permitting them to regu- | appear to be entirely erroneous; in fact, just the reverse is 


late public morals in this or any other way. But as the 
supplying of water has in one notable case fallen to 
the municipal corporation of several districts, and 
as this is likely to be followed, we are disposed 
to adopt Mr. Hawksley’s view, that a consump- 
tion sufticient for sanitary purposes should be en- 
couraged by the water sellers. But on the other 
hand we must bear in mind that payment by rate 


leads to wasteful habits, and that waste is always detri- | 


mental to the public interest. That more water should 
be drawn off than is really necessary for any purpose, and 
that its place should have to be supplied by pumping a 


fresh quantity, is equivalent to a loss to the community of | 


at least the cost of pumping. But it is sometimes much 
more than this. “ Wilful waste makes woeful want.” 
one can tell what disasters may sooner or later result 
from the operation of deeply-rooted wasteful habits. For 
example, there is a notion prevalent in the North of Eng- 
land, and possibly elsewbere, that if water taps are kept 
partially open, so as to allow a certain quantity of water 
to run to waste, then the water pipes are not liable to be 
affected by frost, however severe. Last winter this idea 
was so generally acted upon within the district of the 
Stockton and Middlesbrough Corporations waterboard, 
that it became impossible to pump sufficient water to 
supply the waste in addition to the proper consumption. 
The district named contains, as is well known, numerous 
ironworks and other industrial establishments, employing 
large numbers of boilers, A deticient supply of water 
to these boilers means stoppage of all operations ; it 
involves throwing out of employment large numbers of 
workmen, and in some cases danger of explosion. Occur- 
ring in a hard frost it is even more disastrous. At such 
times it is specially necessary to keep up the circulation of 
steam and hot water in the vast network of pipes inter- 
weaving such places ; otherwise the pipes get cold, their 
contents are immediately frozen, and they burst in all 
directions, This adds greatly to the delay and intensifies 
the seriousness of the stoppage. All this actually occurred, 
resulting in serious loss.) Now suppose that instead of 
paying by rate the wasteful householder who caused the 
deticiency had paid by meter. Suppose that each one 
knew that leaving his tap running all night meant paying 
ten times as much as usual for the supply of that day. 
Would he not have thought twice before doing or allowing 
such a thing, even at the risk of having his own pipes 
frozen? We think so. To digress for a moment ; the 
great majority of the delinquents in the above case were 
cottage householders, who could only have had a single 
tap, and that in the back yard. Is it not possible so to 
encase such outside taps in some non-conducting substance 
as to keep them from freezing, and thus take away any 
excuse for leaving them running ? ' 

Returning to the main question, we agree with Mr. 
Hawksley that water suppliers, and especially if municipal 
corporations, should encourage the use of sufficient water 
for sanitary p We differ from him in thinking 
that payment by rate is the only way to accomplish this 
desirable end. We have shown that that method leads to 
waste, and in some cases to heavy losses and possible dis- 
aster. We think water suppliers are just as much bound 
to do all in their power to discourage waste as they are to 
encourage sanitation. There is no practical way of pre- 
venting waste except by throwing the onus thereof upon 
the person responsible for it. There is no alternative but 
payment by meter ; not according to a fixed rate as —~ 
rently assumed by Mr. Hawksley when he condemns that 
system, but according to a well-considered sliding scale. 
Bearing in mind Mr, Hawksley’s statement that pump- 


No | 


the fact. Turbine meters will not register very small flows 
at all. With the very best of them it is possible for an 
artful householder to obtain all the water he requires with- 
out any registration whatever; but for trade ag. te 
for which they are seldom or never used, they were shown 
to be quite trustworthy and accurate. On the other hand, 
meters of the piston class appear to be generally accurate 
either for large or small flows; but they are under the 
disadvantage that they require examination and oiling 
about once a fortnight in order to keep them in order. We 
think we may summarise the present position of the ques- 
tion thus: Water must be in future sold by meter, and not 
by rate; payment must be by sliding scale, so arranged as 
to put pressure on every householder to use sufticient for 
sanitary purposes, but not more than sufficient. This must 
be done without destroying liberty of action more than is 
necessary for the general good. The piston type of meter 
is the only kind as yet known applicable for household 
purposes, and improvements in detail are needed, and will 
doubtless be made. There will soon be in all probability 
an immense demand for good meters. Meters will have 
to be placed as far as possible in the back yards of 
houses, so that the inspector need not enter the 
house and disturb the householder. A more efficient 
means must be found for preventing the freezing of 
meters, taps, and pipes outside houses, Fivally, we hope 
and believe that the discussion to which we have called 
attention will prove an important step in the advancement 
of a department of engineering which powerfully affects the 
health and comfort of every civilised community. 


WEBB'S COMPOUND LOCOMOTIVE, 


To Mr. Webb, locomotive superintendent of the London 
and North-Western Railway, is due the credit of being the 
first English engineer who has in recent years produced a 
startling novelty in locomotive engines. In France, Bel- 
gium, and Austria, remarkable specimens of locomotive 
construction are turned out every now and then; and 
America has recently come to the front with the Fontaine 
locomotive. But in England we have preferred to follow 
the even tenor of our way, simplifying details, adopting 
better methods of putting work together, and rendering 
engines more substantial and more serviceable, refraining 
from making excursions into unknown regions of invention ; 
and it can hardly be disputed that the result of this policy 
has been on the whole satisfactory. This, however, is no 
reason why departures should not be made now and then 
from the beaten path of locomotive construction, and to 
condemn Mr. Webb's design hastily or without due 
thought would be rather worse than foolish, For the 
present Mr. Webb is reticent about the engine, and 
naturally so. It will be time enough to bring it promi- 
nently before the world when it has done some work. It 
will then form the subject, no doubt, of a paper to be read 
before the Institution of Mechanical Engineers. Mean- 
while, we can at least satisfy the curiosity of our readers 
concerning its prominent peculiarities, though we can do 
little more. ae. 

The new engine has been constructed at Crewe, and is simi- 
lar as regards boiler, wheels, and so on, to the four-coupled 
express engines of the London and North-Western Railway, 
with which all English engineers, at least, are tolerably 
familiar. The trailing drivers are driven by a pair of 
outside cylinders, 11}in. diameter and 24in. stroke, secured 
to the side frames at a point just in advance of the leading 
driving wheels. The piston-rod heads are guided by two 
flat bars, one at each side, instead of four, as usually 
employed, the crosshead being channelled to slide on the 
bars. The slide valves are worked by Joy’s patent gear, 
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and the connecting rods lay hold of pins in the wheel 
bosses. So far we have a complete engine with outside 
cylinders and a pair of driving wheels behind the fire-box, 
the whole closely resembling Crampton’s patent engines, of 
happy memory. In the smoke-box, right beneath the 
funnel, is fixed a third cylinder, 26in. diameter and 24in. 
stroke, the connecting rod of which lays hold of the pin of 
a single crank in the middle of the length of the leading 
driving axle. The exhaust steam from the two s 
— passes into a kind of gridiron of pipes between 
the engine frames, which pipes act as an intermediate 
receiver, and from thence it is led into a copper 
pipe coiled in the smoke-box, in order that it 
may be reheated and dried. Thence it goes into 
the valve chest of the large cylinder. e have 
thus a locomotive with a single pair of driving- 
wheels in advance of the fire-box, driven by a single 
cylinder, It must be understood that the Crampton 
engine and this single-cylinder engine are quite inde- 
pendent of each other—that is to say, each may run at any 
pace itcan, There are no coupling rods, nor is there any- 
thing to maintain a fixed relative position between the cranks 
of the single and double cylinder engines, save the rails. 
The single engine depends for its supply of steam on the 
double-cylinder engine, and should the slip,more steam 
is sent into the receiver than the large cylinder will take, 
and the back pressure rises, and so tends to check slipping ; 
while for the same reason the pressure on the large piston 
is augmented, and it may slip its wheels, If, on the con- 
trary, the single engine slips first, it will take more steam 
away than the other engines can supply, and its own pres- 
sure will fall off while the effective pressure in the other 
cylinders will be augmented. It is found that this con- 
trolling action operates very effectually, each engine doing 
its own share of the work fairly. No inconvenience results 
from the changing position relations of the crank pin, 
the size of the intermediate receiver being sutticient to 
prevent irregularities in the amount of back pressure of 
much moment. With a boiler pressure of 120 lb. the pres- 
sure in the receiver averages about 50]b. Such, then, 
briefly stated, is Mr. Webb’s compound locomotive, It is 
a handsome engine, and has been run at very high speeds 
with perfect steadiness, 

Mr. Webb has not, we need hardly say, adopted so 
abnormal a design for a whim. On the contrary, he 
expects to derive important advantages from this system 
of construction ; and it is not too much to say that of the 
many compound locomotives which have been pro 
and patented this is immeasurably the best. He claims, in 
the first place, that he gets all the advantages of a coupled 
engine without its disadvantages. Now, practically, the 
advantages and disadvantages of coupled and uncoupled 
engines resolve themselves into a question of coal bills. 
Mr. Stirling has stated that a coupled engine will burn 
from 1 lb. to 24 lb. of coal more per mile than an uncoupled 
engine ; but other locomotive superintendents say that on 
the whole the advantage is with the coupled engines, 
because they do not slip, and nothing wastes fuel more 
than slipping, which tears a fire to pieces, besides throwing 
away steam.. In lieu of two coupling rods, with such fric- 
tional resistance as they set up, Mr. Webb gets an extra 
complete engine, It can hardly be possible that the fric- 
tional resistances of all kinds caused by coupling an engine 
can be as great as the resistance of a piston, valve gear, 
crosshead, and connecting rod. Secondly, Mr. Webb 
claims that by working his steam through two engines in 
succession, he will get great economy of fuel. On this 
point, also, there is much room for doubt. The first cost 
of the locomotive is, of course, in excess of that of a 
locomotive of the same power of the ordinary type ; and 
there are three engines to be kept in repair and lubri- 
cated instead of two. These points must not be over- 
looked. Now, the objections to sending an engine into 
the shops for repairs are so great that all locomotive super- 
intendents are straining every nerve to get the largest pos- 
sible mileage out of their stock ; so there is reason to con- 
clude that there must be not only a saving in fuel, but a 
very substantial saving effected by Mr. Webb’s engine, 
before it can be regarded as a success. The locomotive has 
already done a good deal of hard work in, we understand, 
a most satisfactory manner, and so far as can be ascer- 
tained, there is reason to anticipate that a saving of fuel 
will be effected ; how great no one at present knows, Mr. 
Webb is very well satisfied with the results he has 
obtained so far. The experiment will be watched with 
interest by railway engineers all over the world, and we 
wish Mr. Webb that success which his skill and inventive 
talent deserve. 


THE FINANCIAL CRISIS IN FRANCE, 

Tue failure of the Union Générale, and the subsequent collapse 
of the minor undertaking established under its auspices, are not 
without interest to English engineers, who, indeed, may look 
for some ultimate advantage from the eclaircissement. The 
capitalists and contractors in this country who undertake public 
works abroad have continually presented to them enterprises of 
evident usefulness, which, if carried out on equitable terms, 
would afford employment to English manufacturers and profit 
to all concerned, Englishmen are not afraid of the legitimate 
risks which must always attend the execution of works abroad, 
but during the last few years they have found themselves dis- 
tanced by continental competitors, who have been able apparently 
to offer terms of a kind quite beyond those acceptable here. 
English capitalists and contractors have a past history to guide 
them, and are not without experience of what is euphoniously 
called “payment in paper,” but even those who are not unwilling 
to assist a promising enterprise by providing some of the capital, 
or by postponing profit till success is established, draw the line 
at a point far within that which has in recent years ruled in 
France. In the poorer European countries, such as Italy, Spain, 
Hungary, Servia, and the provinces lately freed from Turkish 
rule, there are railways and other works urgently needed for 
which financial aid is sought ; and when Englishmen demand 
safeguards in regard to payment which prudence suggests, they 
are reproached for their pedantic and stubborn adherence to an 
obsolete system, and are told that continental bankers conduct 
their business more liberally, and, in short, that such matters 
“are managed much better in France.” The art of financi 
new projects has been carried to great perfection in eae 4 


is far more than London the happy hunting ground of the 
promoter, who, having at some small cost in bribes and promises 
obtained from the impecunious officials of a city or province per- 
mission to supply an urgent need, hawks the concession about 
Europe for sale. Not only is rash speculation fostered by 
the financial societies who aid in these affairs, but the works 
carried out under such auspices are generally so loaded with 
commissions as to render ultimate profit impossible. The real 
investors who have been beguiled into furnishing money for 
these so-called banks and credit companies are finding out their 
mistake, and the partly finished works which alone represent 
the outlay nominally bestowed on them, will probably have to be 
pledged to the capitalists—English or other—who will be called 
in to complete them. Those abroad who are really interested in 
the accomplishment of works n to the development of 
their country, are finding that English methods are best after 
all, and that it is better to rely on those who are accustomed to 
finish what they begin, even though on terms which may 
appear stringent, than to entrust them to the more dazzling but 
less trustworthy financiers who look only to their own immediate 
profit with but little regard to ultimate value. 


PASSENGER CONTROL OF CONTINUOUS BRAKES, 


Tue evidence which has come to hand on the recent horrible 
accident to an American train on a curve at Spuyten Duyvil 
throws considerable doubt on the propriety even in America of 
placing in every carriage a cord in connection with the automatic 
valve of the continuous brake, within the reach of every passen- 
ger. It will be remembered that a passenger train containing 
among others, Senator Wagner, was stopped on the Spuyten 
Duyvil curve, and there run into by another train, the guard of 
the first having failed to go back far enough to give proper 
warning to the second train. In this he not only neglected duty, 
but acted in contravention of strict rules on this subject, which 
are ne because the block system is not used on this part of 
theline. It was at first said the Westinghouse brake with which 
the train was fitted had gone on of itself, but it appears that a con- 
siderable number of the passengers in the smoking car at least 
were drinking and revelling very freely, and that there is evi- 
dence that the safety cord was pulled by one of them, and the 
train thus stopped. The safety cord was thus the cause of the 
death of eight people and considerable loss. It is suggested that 
fires are of so common occurrence in Ameriean trains that pas- 
senger control of the brakes is necessary. There can, however, 
be few cases in which the application of the brakes could not be 
sufficiently quickly made by going either to the engine 2nd of 
the train or to the conductor. The verdict of the coroner on 
the Spuyten Duyvil inquiry states that the cord has much 
more of evil than of good in it, and censures almost all the train 
officials and the company. Writing on this accident and the 
coroner’s inquiry, the Railroad Gazette says :—“ Responsibility 
for an accident may attach to a great many people. In the case of 
the Spuyten Duyvil accident it appears that the express train was 
stopped, not by the brakes getting out of order, as was first re- 
ported, but by some tipsy passenger tampering with them in the 
car closet. But then the stopping of the train need not have 
caused an accident, and would not if the brakeman had done his 
duty and gone back with a danger signal, as the rules plainly 
prescribe ; and so the brakeman is responsible. But if this 
section of the road had been worked by the block system 
then there would have been no approaching Tarrytown 
train south of Spuyten Duyvil to run into the express ; and here 
we have the company responsible. And each and all are truly 
responsible.” There are of course several views to be taken 
of the relation between merit and demerit in extending simple 
communication between passengers, guards, and drivers to con- 
trol of brakes. Certainly it would not be permitted in this 
country. 

ACCIDENTS ON FRENCH RAILWAYS, 


Tue French Minister of Public Works is calling the attention 
of the French railway companies to the circulars of September, 
1880, and November, 1881, requiring the adoption of the block 
system on all lines traversed on some part of their length by five 
trains per hour. He says he has examined and weighed with 
great care the replies of the companies to these circulars, and 
he is convinced that the measures already taken or projected by 
the companies at present are insufficient, both on double and 
single lines, to secure safety. For double lines and trunk lines 
generally he insists on the adoption, with as little delay as 
possible, of the absolute block system. He defines the condi- 
tions to be observed, making it necessary that signals shall block 
the roads whenever signalmen make mistakes, or when either the 
signal apparatus or electric communication is at fault. The con- 
ditions are, he says, fulfilled by the electro semaphores of 
Lartigue, Tesse, and Prud'homme, already satisfactorily at work 
on some lines in France. For working single lines, he withdraws 
the restrictions which have of old existed on the use of bells, and 
he very strongly recommends the electric bell systems such as 
those illustrated in THE ENGINEER for the 30th September, 1881, 
and known as the German or Austrian and Siemens systems. 
Particularly he recommends the Léopolder system, because this 
gives the line men power when required to give an alarm signal. 
In speaking of the system to be adopted for the double lines, he 
refers to the Tyer system as unsatisfactory, particularly because 
it assumes and requires continual care and attention. On the 
other hand, Tyer’s system for working single lines has just been 
recommended in this country by Col. Rich in his report on the 
accident on the 8th December near Wimborne. 


THE PETER THE GREAT. 


In the course of the past ten days several speed trials of the 
war ship Peter the Great have been made on the Clyde. The 
engines were found to work smoothly, and the speed developed 
at the earlier trial was about 124 knots, and at the last trial, 
which took place on Saturday on the measured mile, it is said 
that a speed equal to 143 knots an hour was obtained. This, 
however, was not got without great vibration. Formerly the 
vessel seemed to have been too heavy for her engines, but now 
it would appear as if this were reversed. It is stated that the 
commander of the vessel has telegraphed to St. Peterburg, 
suggesting the propriety of having her stiffened before she leaves, 
and if this is correct she will probably remain for some months 
longer in the Clyde. 


LITERATURE. 


Simple Hydraulic Formule.. By T. W. Stoner, C.E. London: 
E. and F. N. Spon. 1881. 

Tuis little book is rather more than its short title indi- 
cates, as the simple formule are supplemented by clearly- 
written descriptive and explanatory information, and a 
well executed set of diagram illustrations. It is not a 
treatise on hydraulics, but is rather a compendium of those 
formule which an active engineer rian i in water supply 


for various purposes would collect as experience dictated 


his requirements, and to these the author has added notes 
by daily practice. 

The formule, it is almost needless to say, relate to the 
flow of water through pipes and channels of many forms, 
and under all conditions or circumstances of which experi- 
ence has been obtained, while in three short appendices are 
(1) some special formule for miners and others engaged in 
sluicing, &c., (2) a number of worked-out examples not given 
in the body of the book, and (3) tables of coefficients for 
short level troughs, and for discharges generally, The 
first of these appendices may be looked upon as a result of 
the author’s residence in Australia while resident district 
engineer for water supply under the Victorian Government. 
To young engineers a very valuable feature of the book is 
the fact that a worked-out example of almost every special 
application of the formule is given, and the second appen- 
dix renders these more complete. Several of the formule 
given are new, and some others are changed in form with 
a little advantage, as, for instance, the expression for the 
discharge of weirs, which is not quite so simple as 
that given by Box, while the result is rather more 
accurate. The units of measurement employed, however, 
are of feet instead of inches, which makes it necessary to 
convert inches and of an inch into a fraction of a foot 
in making a calculation. This, of course, is not noticed 
when calculations are made with the aid of the tables 
given, but many engineers prefer to make their own calcu- 
ations, even when the table contains the particular 
measurement they may want to use. Thus Mr. Stone 
gives the discharge of weirs in cubic feet per second per 
square foot area, the depth being in feet, while Box gives 
the gallons per minute per inch width of weir, the depth 
being taken in inches, which is handier for all except very 
large weirs, 

A very useful part of the book is that dealing with the 
distribution of water in towns. Here some new informa- 
tion is given, and much care is devoted to a difficult 
problem. Few books have dealt satisfactorily with this 
question ; and it may, perhaps, be said that a theoretically 
complete solution of the problem of determining the 
relative sectional areas of a large series of branch pipes 
from a main is next to impossible. From the point of 
view, however, of the waterworks’ engineer, Mr. Stone has, 
by the aid of certain assumptions, shown how a sufficiently 
accurate result for practical purposes may be obtained. 
Reference has been made above to Box’s little book, 
“ Practical Hydraulics,” and this work is probably suffi- 
ciently well known to enable our readers to estimate the 
value of the volume before us when it is said that Mr. Stone’s 
book is an improvement upon its predecessor. Some of 
the space devoted in the older work to fountains, and tke 
strength of pipes, for instance, is not here repeated ; but 
several questions of flow and discharge are treated with 
more completeness. The work is essentially of a practical 
character, and seems to be free from error, except in one 
instance of small importance, where a letter A is printed 
in place of c in the explanation accompanying Diagram 4, 
Plate IV. These illustrations are printed on pages double 
the width of those of the book, so that, when opened out, 
they remain in view for reference without turning the 
leaves backwards and forwards to read and for reference. 
Though a small book, it is rendered incomplete by the 
absence of an index. This is a grave omission in a work 
of the kind, however good otherwise. A table of contents, 
or rather a list of the heads of the chapters, is given ; and 
in this respect Mr. Stone has done more than Mr. Box ; 
but both ks are stores without storekeepers. With a 
spe index this new book will be one of the most useful of 
its class, 


SIR W. PALLISER. 


We announce with regret the death of Major Sir William 
Palliser, which took place suddenly on Saturday afternoon. Sir 
William had been suffering from disease of the heart for a con- 
siderable period, but we believe that no one anticipated that the 
end was so near. For some twenty years Sir William had devoted 
himself to the improvement of guns, projectiles,and armour. To 
him is attributed the invention of the chilled-headed projectiles 
which are known by his name. There seems to be no doubt that 
chilled projectiles were suggested at Woolwich Arsenal, and even 
made, before Sir William took the matter up, but there is excel- 
lent reason to believe that Sir William knew nothing of this, and 
that the invention was original with him ; at all events, he, aided 
by the efforts of the foundry and the laboratory at Woolwich, 
brought these projectiles to perfection, and unless steel-faced 
armour defeat them they cannot be said to have as yet met 
their match. A most valuable invention of the deceased officer 
was the cut-down screw bolt for securing armour plates to ships 
and ports. It was at one time feared that no fastening could be got 
for armour plates, as on the impact of a shot the heads or the 
nuts always flew off the bolts. The fracture usually took place 
just at the point where the screw-thread terminated. Sir William 
adopted the bold course of actually weakening the bolt in the 
middle of its length by turning it down, so that the screw stands 
raised up instead of being cut into the bolt, and by this simple 
device he changed the whole face of affairs, and the expedient 
applied in other ways, such as by drilling holes longitudinally 
down bolts, has since been extensively adopted where great 
immunity from fracture is required. 

It is, however, for the well-known converted gun that Sir 
William Palliser’s name will be best remembered. When our 
smooth-bore cast iron guns became obsolete they were converted 
into the rifled compound guns by a process which led to their 
being known as Palliser guns. The plan was to bore out a cast 
iron gun and then to insert a wrought iron rifled barrel consist- 
ing of two tubes of coiled iron one inside the other. By the 
firing of a proof charge the wrought iron barrel was tightened 
inside the cast iron casing. By this means we obtained a con- 
verted gun at one-third of the cost of a new gun, and saved 
£140 on a 64-pounder and £210 on an 80-pounder. The process 
of conversion involved no change in the external shape of the 
gun, and it could, therefore, be replaced upon the carriage and 
platform to which it formerly belonged. The converted guns were 
placed upon wooden frigates and corvettesand upon the land fronts 
of fortifications, and were adopted for the defence of harbours. The 
many services Sir William Palliser had rendered to the science 
of artillery secured him the Companionship of the Bath in 1868 
and knighthood in 1873. In 1874 he received a formal acknow- 
ledgment from the Lords of the Admiralty of the efficiency of 
his armour bolts for ironclad ships. His guns have been largely 
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made in America and elsewhere abroad ; and in 1875 he received 
from the King of Italy the Cross of Commander of the Crown 
of Italy. The youngest son of Lieutenant-Colonel Wray 
Palliser—Waterford Militia—he was born in Dublin in 1830, 
and was therefore only fifty-two years of age. He was educated 
successively at Rugby, at Trinity College, Dublin, and at Trinity 
Hall, Cambridge, and, finally passing through the Staff College 
at Sandhurst, he entered the Rifle Brigade in 1855, and was 
transferred to the 18th Hussars in 1858. He remained in the 
service to the end of 1871, when he retired by the sale of his 
commission. At the general election of 1880 Sir William 
Palliser was returned as a Conservative at the head of the poll 
for Taunton. In the House of Commons Sir William gave his 
chief attention to the scientific matters on which his authority 
was so generally recognised. Under the many disappointments 
and “unkind cuts,” which fall to the lot of the most successful 
inventors, Sir William Palliser displayed qualities that won 
hearty admiration. The confidence with which he left his last 
well-known experiment to be carried out in his own absence 
almost under the directions of those whose professional opinions 
were adverse to his own, may be called chivalrous. His liberality 
and kindness as Colonel of the 2nd Middlesex Artillery 
Volunteers had gained him the affection of the entire 
corps ; in short, where it might naturally be expected that he 
should win respect, he won the love of those who were thrown 
with him. 


ALEXANDER LYMAN HOLLEY. 


WE announce with regret the death of Mr. Holley, the well- 
known American engineer. Mr. Holley died on the 29th of 
January, aged 49. He was the son of Governor Holley, 
of Connecticut, and was well educated at the Brown University. 
At 21 he left college and began active work as an engineer at the 
works of Mr. Corliss, of Rhode Island. In 1855 he became associated 
with Zerah Colburn, with whom he made his first appearance 
in England in 1857. They were sent by some of the leading 
American railway companies to learn all that could be learned, 
and report accordingly, about English railways. Colburn and 
Holley together, as a result, wrote “The Permanent Way and 
Coal-burning Boilers of European Railways” published in 1858. 
Both Holley and Colburn subsequently devoted themselves to 
journalism, although they took different paths. 

In 1862 Holley was sent over to thiscountry by Mr. E. A.Stevens, 
of Battery fame, to learn all he could about guns, &c. His 
standard work on “Ordnance and Armour” was the result of 
this trip. But Holley also saw much of the Bessemer process, 
then in its infancy, became attracted by what he saw, and thence- 
forth he became the prophet of steel in his own country. We 
have not sufficient details of Holley’s career to tell here all that 
he did ; his life would fill a large volume. But it may be said 
that what he did not know about steel was not worth knowing ; 
and that he probably did more than any other man to build up 
the gigantic steel industry of the United States. 

Mr. Holley died of break-up of the system due to overwork. 
The proximate cause of his death was liver complaint. Mr. 
Holley was in every sense of the word a remarkable man in his 
own country. He was an educated gentleman, and twenty years 
ago engineers in the United States who were highly educated 
were the exception not the rule. His manner was charming. 
He was an admirable speaker, and a lucid and even brilliant 
writer. His place will not easily be filled. 


AN IMPROVED DYNAMOMETER. 
A NEw form of dynamometer, designed by William P. Tatham, 
has been described in the Journal of the Franklin Institute. 
Referring to Fig. 1, the arrows show the movement of the 
belts ; the frame of the machine is omitted, the more clearly to 
exhibit the working parts. Let A represent the first motion 
pulley of the dynamometer, upon a shaft receiving power from 
any source outside; BB’ two semicircular vibrating frames, 
having freedom to move around their central knife edges CC’, 
which play in valleys formed by the intersection of two small 
planes. These frames are linked together by two links at D and 
D’, also on knife edges. The frame B carries two pulleys E and 
F. The pulley E is adjusted and centred upon the frame so 
that the central knife edge C coincides with the point of tan- 
gency of the belt (a) with the pulley E, the tangent point bein 


taken at the middle of the thickness of the belt. By this 


arrangement the force of the belt passes directly through the 
fulcrum of the frame B, and therefore exerts no influence to 
vibrate it. 


The pulley F is adjustable around the circumference of the 
e B, and is p) in such a position that the belt (6), passing 
from the machine on trial, makes at its point of tangency with 
the pulley F a right angle with a straight line joining the tangent 
point to the central knife edge C. The frame B has an arm 
attached to it, to carry the knife edge H, to which the link of the 
scale beam is attached. The distance of this knife edge H from 
knife edge Cis equal to the distance of the latter from the 
point of tangency of pulley F and belt (6), taken as before at 
the middle of the thickness of the belt. 

The result of this disposition is that the only influence to 
cause a vibration of the frame B is the reaction of the belt (0), 
which is exactly equal to the action of the same belt upon the 
machine on trial. In the same manner the action of the slack 
belt (6) upon the frame B’ is exactly equal to its reaction upon 
the machine on trial. The frames B and B’ being connected 
together by the links and knife edges, the difference of the 
tensions on (6) and (’) is exerted to vibrate the two frames, and 
this difference alone is felt; by the scale beam, all friction being 
eliminated except the friction of the knife edges. The rudely 
constructed working model which has been tried indicates with 
surprising accuracy when tested by a brake. To prove the 
elimination of the friction, the wheels E’ and F’ were chocked 
without change of indicated power, 


Mr. Tatham thinks, however, that this lacking is one very 
essential quality of a good machine—it would not work well 
when out of order. 

When the journals of the wheels on the vibrating frames 
become worn by long use these wheels will be displaced, and 
their points of tangency with the belts will be displaced also, 
and the accuracy of the indications will be impaired. 

In order to meet this requirement he has embodied his ideas 
in a different form, represented in Fig. 2. The arrows, as before, 
show the direction of the belts. A is the first motion pulley and 
shaft ; a and a’ the tight and slack belts to the pulleys carried 
on the vibrating frame B. These belts do not pass through the 
point of tangency, but their direction does. The vibrating frame 
B is balanced upon the knife edges C, and is provided with knife 
edges H, which engage the links of the scale beam. 

The distance from C to H is equal to the effective diameter of 
the pulleys EE’ upon the vibrating frame; d and d’ are the 
tight and slack belts from these pulleys to the pulley M, which 
now takes the place of the machine on trial in the description of 
the machine represented in Fig. 1. It is important that the 
belts dd’ should not make a less angle with the vertical line than 
the belts aa’. 
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The index will show the force exerted on the pulley M, whose 
friction will be included. The friction of the pulley and shaft 
M can be estimated accurately by providing simple means for 
weighing the combined tensions of the belts } and b’ upon the 
pulley M, and then, with the indications furnished by the dyna- 
mometer when running light and loaded, the friction when 
loaded can be calculated. 

The speed of the belt may be measured by the counter, and 
the whole indication of power may be ascertained by combining 
a multiplied movement of the vibrating frame with a regular 
movement of a paper band fed from one of the shafts. 

A critical examination of the last-described machine will show 
that no probable wear and no probable change of the thickness 
of the belt can interfere materially with the accuracy of its 
indications. The vibration of the frames need be very small. 
In the working model—if it were strong enough to bear it— 
320 Ib. would be indicated by the spring balance on the scale 
beam, and would correspond to a movement of °0375in. of the 
knife edge H. In estimating the middle of the thickness of the 
belts as the points from which to measure the effective diameters 
of the pulleys governing the feed of belt and transmission of 
force, he has followed the books which have been confirmed by 
my prelimi experiments. In constructing an exact machine 
this point should be carefully examined. 

A third form of the dynamometer, combining the accuracy of 
No. 1 with the wearing properties of No. 2, may be constructed 
by dividing the vibrating frame B of No. 2 into two frames, 


g | connected together by links, each frame having its own fulcrum 


C in the line of the middle of the thickness of the belts aa’, all 
= belts to be made vertical and pull at right angles to the 
levers, 


LETTERS TO THE EDITOR. 
[Continued from page 101.] 


EFFICIENCY OF TURBINES. 

S1r,—Messrs. McKenzie’s letter, which I found in your issue of 
the 20th, appears to call for reply from me. 

These gentlemen allude to the “mining case” as possessing 
all the advantages claimed by Messrs. Gilbert Gilkes and Co. 
It would have been interesting if they had given an illustra- 
tion of the same. Your readers would then have been in a 
position to compare it with its prototype, that of the vortex 
wheel of Professor Thompson, illustrated in conjunction with the 
—. from Messrs. Gilbert Gilkes and Co., published page 471 of 
vol. lii. 

Ido not know what Messrs. McKenzie mean by a wheel | 
‘constructed on the basis of 75 per cent. useful effect ;” but 
adhere to my statement that no turbine can be relied upon to give 
more. It is quite true that, as stated by Messrs. McKenzie, my 
original table of powers of turbines—which was not calculated by 
me—give a higher percentage; but, after a careful consideration 
of the tests on record, I calculated a new table on the basis of 
75 cent. efficiency, and it is now in the press. 

son's Turbine Reporter gives the results obtained from all 
wheels tested from August, 1868, to January Ist, 1875; the 
highest result obtained being given, and the average of all tested 
of the same make.* 

Now in the face of the results given above being prominently 
brought to their notice, will Messrs. McKenzie continue to issue 
their 90 per cent. tables, or will they act as I have done, and revise 
one on a basis which the ag 4 expect to realise in practice. 

I have referred to Mr. rown’s letter, whic 
February, 1880, and will be found on 
McKenzie for calling my attention to 
in favour of my contention. 

Mr. Brown says, when referring to the trial of a 52in. Leffel wheel, 
“The results were such as to satisfy me that there are turbines 
which will, without doubt, give at least 75 per cent. of efficiency.” 
Mr. Brown further points out that the turbine used more water 
than it should have done according to their list. 


CHARLES L, Hert. 
Ancholme Foundry, Brigg, Jan. 14th. 


Sir,—Owing to my absence in the far North, I had no r- 
—_ of seeing the letters on this subject by Mr. Charles L. Hett 
and Messrs. Thomas Mackenzie and Sons, Limited, until to-day 


* This table we give on page 108,—Ep. E, 


in 
page 102, and thank Messrs, 
is (Mr. Brown’s) testimony 


I have, however, to thank these gentlemen for the temperate 
manner in which they are disposed to take part in ventilating this 
important subject. The ‘* Hercules” turbine, which is the best 
that I know of in the meantime, is comparatively unknown in 
this country, although it is now about six years since the first was 
set to work in America. I am sorry I have not an illustration to 
send you to show the internal arrangements of the ‘‘ Hercules ;” 
but I may say that it has not a central division in the buckets. 
Each bucket is in one casting, the upper half having three — 
ing ledges cast on, and the lower part being shaped like the seg- 
ment of asphere, curving in towards the central axis. It is carried 
on a foot-step pretty much like that of the Leffel wheel, and 
although the buckets stand slightly higher than the Leffel, the 
reason of the wheel itself appearing so high arises from the fact 
that the gate is a cylinder moving perpendicularly, and conse- 
quently requiring space to move in, 


Messrs. Hett, Mackenzie, and A. M. Brown seem to think that 
the fact of a ‘‘ Hercules” of a given diameter doing the same 
work requiring a considerably larger diameter of another make is 
no advantage ; but they surely forget that a less size of case is 
required, where casing is necessary ; and where no cases are required 
a less size of flume will do; so that you have not only a cheaper 
wheel to begin with, but the parts in connection therewith are con- 
sequently cheapened in the same proportion. You can only dispense 
with the case where the power is taken off at a height greater than 
the top of the mill-race, and it is | no means frequently that this 
opportunity presents itself. I will give you one or two cases in 


int. I am at present putting in a ‘‘Hercules” to use up 
4,000 cubic feet of water per minute ona 23ft. fall. This I can 
do with a ‘‘ Hercules” turbine 54in. in diameter. The nearest 


Leffel I could get for this quantity was one 87in. in diameter. 
Again, for 11,000ft. of water I am using a 48in. ‘‘ Hercules,” 
whereas a 74in. Leffel is required for the same purpose. Again, for 
8000ft. of water I use a din, ** Hercules,” the nearest Leffel for 
this quantity being 6lin. in diameter. In each of the above 
instances the wheels are to be provided with cases having branched 
connections for the conducting pipes, and it will be apparent at 
once how much more conveniently the ‘‘Hercules” can 
adapted than any other turbine that Faaow of. 

Mr. A. M. Brown, in his letter in your last issue, again suggests 
the desirability of a public competition of turbines, to bring about 
which I shall be very glad to co-operate. At the same time I 
would point out that the tests published in Mr. Emerson’s treatise 
were made in the most careful manner and without either fear or 
favour. I enclose a diagram prepared from those tests as pub- 
lished, from which it will be seen that those turbines giving the 
highest full-gate results fall off considerably when the quantity 
of water is reduced to one-half. At the same time it will be 
noticed how superior the performances of the ‘‘ Hercules” are 
when compared with other well-known wheels. 

I might add that Messrs. J. Dickinson and Co., of Nash Mills, 
Hemel Hempsted, Herts, have had five ‘‘ Hercules” turbines at 
work for a considerable time, and have ordered other two a few 
weeks ago. J. TURNBULL, JUN. 

Glasgow, January 30th. 


Srr,—We observe in rom publication of the 27th ult, that a 
correspondent refers to the Girard turbine. We should be glad if 
you would allow us the opportunity of stating that we have pur- 
chased the late M. Girard’s patents and business, and the drawings 
of all the turbines erected by him, including those used for the 
supply of the City of Paris with water, which are of very large 
dimensions. GWYNNE AND Co, 
London, February 8th. 


STeaAM Expiosions.—At the monthly meeting of the 
Executive Committee of the Manchester Steam Users’ Association, 
on the 3rd inst., Mr. Lavington E. Fletcher, chief engineer, 
presented his report, from which we learn that during the past 
ow 12,138 boiler examinations had been made. No explosion 

arisen from any of the boilers under the inspection of the 
association during the year, but twenty-five explosions 
occurred throughout the country outside its ranks, killing thirty- 
five persons, and injuring forty others. These explosions had all 
arisen from simple causes repeatedly met with, and the greater 
number at all events might have been prevented by competent 
independent inspecti Nine explosions, killing twenty-one 
persons and injuring twenty-five others, arose from the defective 
condition of the boilers, in one case accompanied with excessive 
pressure. Seven, killing four persons and injuring twelve others, 
arose from mal truction, coupled in three cases with defective 
condition, and in another with caulking under steam pressure, 
Five, killing four persons and injuring three others, arose from 
excessive pressure. Three, killing six persons, arose from over- 
heating through shortness of water. As to the remaining one no 
particulars had been obtained. In addition to these twenty-five 
steam boiler explosions, forty-one explosions, killing eight persons 
and injuring eleven others, had arisen from kitchen boilers durin 
the frost at the beginning of the past year. The report attribu' 
the recent locomotive boiler explosion on the North-Eastern 
Railway at Stockton, by which five persons were killed, to over- 
heating of the furnace crown through shortness of water. The 
boiler was lifted from the ground, turned bottom upwards, and 
thrown on to a truck in a goods train standing in advance. The 
association had recorded sixty-six locomotive boiler explosions since 
the year 1861, a large proportion of which arose from internal 
grooving at the longitudinal seams of rivets in the barrel. The 


average working results of. thirty-three economiser or feed- 
water beaters under inspection were as follows :—Temperature of 
- on entering the economiser 584 deg., on leaving 392 deg. 
all 192 deg. Temperature of the feed on entering the econo- 
miser 95 deg., on leaving 217 deg., rise 122 deg. 
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GAS LIGHTSHIP 


SECTIONAL 


FOR THE CLYDF. 


ELEVATION 


THE illustration above shows a new gas lightship made | 
for the Clyde Lighthouse Trustees by the Pintsch’s Patent | 
Lighting Company, New Broad-street, London. The company 
has already supplied the trustees with a number of gas-lighted 
buoys similar to those made for the Trinity Corporation, and for 
lighting the entrance to the Suez Canal The lightship for the 
Clyde Lighthouse Trustees is 40ft. in length, 14ft. in beam, and 
7ft. in moulded depth to rail. The gas cylinder is of wrought iron, 
very carefully put together, and of a sufficient capacity to keep 
three small jets burning in the lantern for 40 days, burning day 
and night, gas being passed into this holder at a pressure of about 
seven atmospheres. The regulator, by which the pressure is 
reduced in the burner to about 2in. of water, is placed just above 
the cylinder, and not immediately underneath the lens, as is 
generally the case in gas-lighted buoys. In the space usually | 
occupied by the regulator is clockwork, which gives motion to a 
drum within the lamp and surrounding the light. This drum or 
cylinder is slotted with a given distance or distances between 
the slots or a given width of slot, so that as it revolves it alter- 
nately covers and discloses the light, giving a flashing light with | 
determinate intermission. In this ship the drum makes one | 
revolution per minute, and gives four white light flashes. The 
weight for driving the clockwork descends through the tube 
shown in the centre of the framework carrying the lantern. The 
clockwork only requires winding once in forty days. It may be | 
here mentioned that the application of Pintsch’s system of | 
lighting in the Dublin and Holyhead steamers has proved very | 
successful, and is much appreciated by the passengers. 


PEARN’S PUMP. 


WE illustrate on page 95 a new steam pump, manufactured by 
Messrs. Pearn, Manchester. The tappet A is carried on the cross- 
head B, which connects the piston-rod C and the pump-rod D, and 
with its alternate motion on the fulcrum E, gives a motion to the 
lever F, causing the valve spindle G to move to and fro, according 
to the position of the tappet A, thus giving motion to the auxiliary 
slide valve H—in the same manneras an ordinary excentric—open- 
ing and closing the steam ports I alternately, steam exhausting 
through the ports J and K. The small piston L in the steam cylin- 
der M, after passing the exhaust ports J, closes the connection 
between the exhaust, thereby cushioning the piston L, prevent- 
ing it striking the covers N, The movement of the piston L gives 
motion to the valve spindle 0, which works the valve P in a 
similar manner to an ordinary cylinder slide valve, allowing the 
steam to pass through the ports Q into the cylinder R and upon 
the piston S, exhausting by the ports Q T. 


KELWAY’S ELECTRIC LOG. 


THE accompanying engravings illustrate an electric log for 
registering the velocity of solids moving in water, or the velocity 
of water currents, to which we have previously referred. In 
Fig. 1, the line A A denotes the bottom of the vessel, travelling 
in the direction shown by the arrow B. C is a sluice valve, 
bolted to the bottom of the vessel, shown open, and allowing the 
sea full access to the iron box D. The iron box D is bolted to | 


the upper flange of the valve C, and is closed at its top by the 
metal plate E, which effectually prevents the ingress of water to 
the ship’s hold. Through the stuffing-box F in plate E 

the metal rod G, the screw-thread on which raises or lowers the 
metal cage H. To the bottom of the cage H is affixed the 
cylinder I, having its opening for the passage of water in a fore- 
and-aft direction, or in a line with the keel of the vessel. The 
passage of water through I causes the screw R to rotate with the 


spindle L. Onthe spindle L is an endless screw, which revolves, 
by the intervention of a wheel, the vertical spindle M, which in 
its turn actuates a series of wheels in the box N. The last of 
these wheels, termed the “mile” wheel, makes one revolution 
while the vessel through the water one nautical mile. On 
the spindle of this “mile” wheel is affixed a second wheel, hav- 
ing eight ratchet teeth; and these teeth, by moving a lever, 
cause an electric circuit to be completed—obviously eight times 
in a mile—the current passing through the electric cable O to 
the indicating dials and bells, On the dial, Fig. 2, there are eighty 


graduations on the outside circle, and as the pointer in front of 
the dial jumps one graduation at each completion of the electric 
circuit, one revolution of the larger pointer represents ten miles. 
Ten revolutions of this pointer cause the smaller one to make 
one revolution, recording 100 miles—the mechanism of this dial 
being similar to a gas meter index. The bell is placed within 
an audible distance of the officer on watch. 


The log is made by Messrs. Kelway and Dyer, 29, New Bridge- 
street, and is now at the Crystal Palace International Electrical 
Exhibition, between the Chinese Court and Pompeian House ; 
and in a few days will be shown in action, hy means of a current 
of water created by a rotary pump, which passes it through the 
log cylinder placed in a glass tank. 


HYDRAULIC PUNCHING MACHINE. 

THE accompanying engraving illustrates a very large punching 
machine, constructed by Mr. R. H. Tweddell, of Delahay-street, 
Westminster, for Messrs. Raylton, Dixon,and Co. Itis intended 
for stamping out manholes in marine boiler plates at one opera- 


tion, and will stamp a hole 18in. by 14in. in a jin. plate. It 
weighs 144 tons. The machine is so simple, and its construction 
is so clearly shown in our engraving, that we do not think any 
special description is necessary. 


LIVERPOOL ENGINEERING Socrety.—At the second meeting of 
the session of the Liverpool Engineering Society held on the Ist inst., 
Mr. Goldstraw read a paper on ‘‘ Municipal Control of Streets and 
Buildings.” The author showed that from the earliest times 
power had been granted for the control of streets and build- 
ings, generally with much benefit to the community. Ancient 
Rome and medixval Europe were referred to for instances of 
restrictions in these matters. In Paris there had been building 
regulations of gradually increasing severity from the 13th century 
to the present day; and that city had now reached a higher 
in this respect than perhaps any other place. In 
England public control of buildings dated as far back as 1189, 
when twelve aldermen of London formed a court to assist the first 
Mayor in dealing with this special subject. After referring to the 
determined efforts made in the reigns of Elizabeth and James to 
impose limits on builders, the author dwelt on the rules for 
rebuilding London after the Great Fire of 1666. The Act then 
passed was in many points the prototype of all Building Acts; in 
some respects it went further than modern regulations. The 
author traced the history of these enactments and of many attem 
to consolidate and amend them ; and showed that both in London 
and the provinces the number and intricacy of the various laws 
and authorities on the subject were causes of great annoyance and 

lexity. The remedy he suggested was a general Building Act 
‘or the whole country. As a beneficial example the Public Health 
Act, 1875, was referred to. The author believed that the Model 
Bye-laws issued by the Local Government Board in 1877 would 
pave the way for a general statute ; and that body ap d to be 
the only one able to frame and cai such a scheme. The 
president announced that the next meeting of the — would 
take place on the 15th, when the discussion on Mr. Goldstraw’s 
paper would be resumed, and a“ to the importance of the 
subject a large attendance is expected. 
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THE EFFICIENCY OF TURBINES. 


As the efficiency of turbines is just now attracting a good deal of attention, we give an extract from Emerson's Turbine Reporter, 
vol. iii., 1877, a work regarded very generally as an authority :— 


Reports of results obtained from all wheels tested from August, 1868, to January, 1st, 1875. 


Highest results obtained, given, and average 
of all tested of same make, 


Name and place of manufacture. No. tested. Discharge. Gate. Percentage. | percentage. 
Bastion, Joseph, Canton, N.Y. .. .. .. oof 3 | Down .. --| One register, two wicket. 69°9 68°08 
Bryant Bros., Westchesterfield, M caf 1 | Down... 65°0 - 
Bee, Asa, Lancaster, Mass. .. .. .. 1 Down ..| Flytrap .. .. 50°7 - 
Bryson, Turret, Cincinnati, Ohio 2 Down 7514 74°06 
Buzby, Josiah, Crosswick, N.J... .. 2 67°6 66°08 
*Blake Bros., East Pepperill, Mass. .. 3 Very low ~~ 
Cox, Gardner, Ellsworth, N.Y. .. 1 Down - 
Case, J. T., Bristol, Conn. 3 os 48°3 48°00 
Case, J. T., Bristol, Conn. .. .. .. 2 Central and down .| Compound register... .. 716 66°03 
Chase, J. D., and Sons, Orange, Mass. 7 | il SOM ae _ Very low 25 to 40 
Cook, James M., Lake Village, N.H... 3 73°11 72°08 
Davis, W.8., Warmer, N.H... .. .. Central and down 65°06 
Faulkner, J. J. and E. T., Louisville, Ky. 2 see | . aera 70°0 64°04 
Fuller, Olmey, Bennington, Vt... .. .. 1 Outward 59°0 
Gillespie, J. E., Turner's Falls, Mass.. 2 Outward 
Holman, ©. D., Adams, Jefferson Co., N.Y. .. 1 Down .. .. -| Flytrap .. .. .. 47°0 - 
Kindleberger, Dr., Cincinnati, Ohio.. 1 Double central a» a» 62°5 - 
Knowlton Bros., Sacarrappa, Maine... .. .. .. 2 -| Wickets in chutes .. .. 59°1 
*Luther, Pennsylvania, Rhode Island, and Iowa. . 2 Down 70°0 -- 
Raney, James, New Castle, Pa... .. .. .. 1 Down --| Register .. 
Risdon, T. H., and Co., Mount Holly, N.J. .. 2 76°06 
+Risdon, T. H., and Co., Mount Holly, N.J. .. 2 85°9 3°01 
Reed, Willis, Danbury, Conn. .. .. .. .. 2 One central, one down.| Register .. .. .. .. 56°04 
*Reynolds, New York, N.Y... .. .. 2 Up and down ae _ 50°1 50°01 
Sherwood, S., Independence, Iowa .. 1 Outward... .. .. Cylinder 63°4 
Stevenson, J. E., New York, N.Y. 1 | Up and down i 745 — 
Small, E. L., Urbana, Ohio... .. .. 2 Down 69°02 
Trullinger, J. C., Oswego, Oregon .. 2 Up and down -| Fly trap 70°4 60°05 
*Tyler, John, West Lebanon, N.H. .. 5 | Central and do ba _ 73°8 62°00 
E. C., Terryville, Conn. .. 1 | Outward... .. .. ..| Register 57°9 
Tuttle, various places in Maine .. 2 | Central .. .. 56°00 
Tice, Cincinnati, Ohio .. -.. .. 1 | Up and down ..| Register .. 66°0 
Teller, D. C., Fort Plain, N.Y. . 2 LC {oa --| Ins. cylinder 645 59°03 
Upham, J. W., Worcester, Mass. . 4° | Central 68°0 56°00 
*Upham, J. W., Worcester, Mass. .. .. .. 4 .. 72°8 67°00 
Vandewater, Henry, Rochester, New York .. 1 wh 
*Whitney, Waldo, Leominster, Mass.. 1 Down 40°0 
Whitney, Waldo, Leominster, Mass. .. 10 71°8 53°00 
Wheeler, Willard M., Berlin, Mass. .. .. .. . | 1 Centralanddown  ..| Register .. .. .. .. 73°0 
Wheeler, Willard M., Berlin, Mass. .. .. .. ..! 2 rrr ee 74°5 72°01 
Watson, Jonval (old), Patterson, N.J. .. .. 1 “0 
Wynkoop (perpetual motion), Owasso, Mich... 1 Central and down | Fly trap 0 os 
Allentown, Allentown, Pa... .. .. Down .. .. .. ..| One fly trap, one register. i712 
+Barber, B. J., Ballston, Spa, N.Y. .. 3 Centralanddown ..| Flytrap .. .. .. .. 78°29 
Bodine, Jonval, Mount Morris, N.Y.. 1 ae | Register — 
+Burnham, N. F., York, Pa.. .. .. = 4 Down oa Register 79°31 
Blackstone, Berlin, Wis.. .. 2 Down .. .. .. ..| Fly trap 81°04 
Boydon, Holyoke Machine Co. 1 Outward... .. .. Cylinder .. | 
Case, J. T., Bristol,Conn. .. .. .. 6 Centraland down ..| Register .. .. 74°80 
Curtis, Gates, Ogdensburg, N.Y... 3 Down .. .. Inside register .. 77°00 
Cook, James M., Lake Village, N.H... 1 Centralanddown~ ..| Register 
Coleman, E. E., Turner's Falls, Mass.. .. .. 2 Fly trap 74°60 
+Eclipse (Stillwell and Bierce), Dayton, Ohio.. .. 2 Double central ..| Inside register .. .. .«. 72°44 
Excelsior (Roland and Benedict), Reading, Pa. .. 1 Outward... .. 
Flenniken Bros., Rockford, Ml... .. .. .. 2 79°69 
+Houston, Merrill, and Houston, Beloit, Wis... 14 Down .| Register 82°12 
— Machine Co., Holyoke, Mass., Risdon 
9 Down .. .. .. ..| i 80°95 
Holyoke Machine Co., Holyoke, Mass., Dayton 
Hunt, Rodney, Orange, Mass. 6 Centralanddown  ..| Cylinder .. .. .. 84°33 78°40 
+Leffel, James, Springfield, Ohio .. .. .. .. 15 Centraland down... Fly trap 79°07 68°08 
— — and Co., Mount Holly, N.J., and | 
Stout, Mills, and Temple, Dayton, Ohio, and | ree we 
+Stetson, Bradford, Fitchburg, Mass. Se 6 Central and down .| Register 79°26 77°33 
Swain, A. M., Lowell, Mass.. .. .. .. . 8 Central and down .| Swain... .. 82°20 76°08 
Tyler, John, Claremont, N.H. (Scroll) .. .. 1 Down | 81°64 
+Thompson and Holcomb, Silver Creek, N.Y.. 2 Down | Fly trap 76°20 
+Upham, J. W., and Libbey, Worcester, Mass. 6 Down an Register 77°80 
Walsh, C. B., Waupaca, Wis.. .. .. .. 2 Down .. .. | Flytrap... 83°00 
Wetmore, Claremont, N.H... .. .. 1 os. ss. <x 82°91 
Whitney, Waldo, Leominster, Mass. .. 4 Centraland down _..| Inside register .. 81°30 


* Denoté scroll wheels. Such have gates that slide up and down at the entrance of scroll. + Abandoned through infringement of patent. To th 
above, as wheels rendered obsolete through the testing system, should be added the “ Warren,” “ Kilburn,” and “ Lincoln and Collins,” though it i§ 
possible one of the latter may occasionally be made It will, however, be remembered that a manufacturer who had purchased one at a very high 
price sent it to be tested, and that Mr. Collins replevied it, thus losing the sale rather than risk the trial. 

“Some of these wheels are well made, others not ; some good at whole, but very poor at part gate ; some will clog with a leaf; 
others with nothing that should be in the water. Discrimination should be used in purchasing. 

“The averages of wheels marked thus + are made up from all tests of those wheels, whether made at Holyoke, Lowell, or other 
places, and sometimes under unfavourable circumstances ; while the others, with the exception of the Bodine, are the averages of 
tests made at the Holyoke flume only, a circumstance somewhat favourable to the latter. Future tests are likely to change relative 
averages. 

“The Bodine Jonval was prepared expressly for the test, and, I think, was much better than those now sold by the Mount Morris 
Company. Boyden tests not given, because unreliable, as fully explained in my fifth annual report.” 

The publishers of the Reporter add:—“ You will notice that only three wheels of all the above reported average 80 per cent. and 
upwards at full gate, and those are the Risdon, Blackstone, and Houston. Let us call your attention to what Mr. Emerson says of 
them in a letter to Mr. A. N. Wolf, dated May 12th, 1877:—‘I think, Mr. Wolf, that you may now take the lead in the wheel 
business, and make money in it, if you can show that you can make all sizes do as well as your first 24in. wheel. There is no 
question now but what manufacturers are throwing out high per cent. wheels, like the Houston and Risdon, and replacing them 
even with the Leffel, because the Houston and Risdon are poor at part gate, and their gates work so hard that they are in continual 
disorder, and give great trouble.’ It is a pity that their part gate results are not given; but we know them to be poor as compared 
na ae Eureka,’ while their mechanical construction is still poorer. * The wheel called the ‘ Allentown’ was one of Wolf's 

rst wheels.” 


THE IRON, COAL, AND GENERAL TRADES | 
OF BIRMINGHAM, WOLVERHAMPTON, AND | 


Limited, for the past half-year will be at the rate of 5 per cent. per 
annum, 

The directors of the Darlaston Coal and Iron Company, Limited, 
have decided to dispose at once of so much of the orgy 
eg as may be necessary to provide for the payment of the 

lance of the first mortgage debt of £24,000, It is, therefore, 
intended to offer for sale at Wednesbury blast furnaces, sheet 
mills, steel-works, forges, rolling mills, railway and canal wharfage, 
— and freehold surface land situated at Darlaston and 

ipton. 

Engineering works in Birmingham and South Staffordshire and 
East Worcestershire are fully employed. 

The Wolverhampton Corrugated ta Company has just begun 
to manufacture also galvanised screws and washers for roof 
purposes, by means of automatic machinery. 

Springs and axles are going from Wednesbury in very satisfactory 
bulk. The demand is mainly foreign, the best markets being 
Java, Austialia, the Cape, and India. Two contracts, each for 
500 pairs of axles, have just recently come to Wednesbury. They 
have fallen to Messrs. J. Rigby and Son, of the Britannia Works. 
That for Java is to the order of the Government, who require 
the goods for use in connection with the sugar and coffee planta- 
tions. On home account London is proving the best centre, 

The light ironfounders of Walsall report that on account of 
Australia, the Cape, and the European Continent, they are fairly 
well employed. But the home trade is by no means so good as by 
this time of the year it had been expected to prove. e United 
States are not now taking the quantity of saddlers’ ironfoundry that 
they were taking some time ago. 

The chain makers in the Cradley Heath and Old Hill districts 
have given notice for an advance in wages. The employers are 
busy, and a few are stated to be willing to grant an advance of 10 
per cent, 

Manufacturers in this district are watching the treaty negotia- 
tions with France with the more anxiety just now, since it appears 
that the treaty which France has just concluded with Portugal 
gives the latter country a much more favourable position in the 
matter of international competition than that given to England. 
The duties levied by Portugal under the new treaty on French and 
English hardwares respectively are understood to be as follows :— 
Iron, cast or wrought, unmanufactured: French, 2 per cent.; 
English, 5 per cent., ad valorem. Cast iron ware, _— French, 
2d.; English, 3fd. per kilo. Ditto, japanned, tinned, or 
enamelled: French, 4d.; English, 6}d. per kilo, Wrought iron 
goods, plain: French, 5d.; English, 8d. perkilo. Ditto, japanned, 
tinned, or enamelled: French, 8d.; English, 1s. 4d. per kilo. 
Copper, brass, and bronze wares: French, 10d.; English, 1s. 4d. 
od ilo. Tin wares: French, 24d.; English, 10d. Zine articles: 

rench, 1d.; English, 34d. Fancy hardwares: French, a uniform 
duty of 10d.; English, various duties, ranging from 1s. to 2s. 
per kilo. 


NOTES FROM LANCASHIRE, 


(From our own Correspondent.) 

Manchester.—Although for the present business in the iron 
market here is undoubtedly quiet, there is still a healthy tone 
throughout trade, and makers, who have heavy deliveries in most 
cases yet to complete on account of orders already in hand, are 
generally so sanguine that they will do better by waiting than by 
attempting to force the market just now that there is a marked 
absence of any real pressure to sell. From the top figures recently 
quoted there is a giving way, but what have been the actual selling 
prices of late are generally well maintained, except here and there 
where second-hand holders are compelled to come into the market, 
and in such cases concessions upon current rates have to be made to 
secure orders. 

The market at Manchester on Tuesday, although well attended, 
was very dull so far as business was concerned. Lancashire pig 
iron was quoted nominally at the list price of 52s. 6d. less 24 for 
forge and foundry qualities delivered equal to Manchester, but 
buyers with good offers to make would have been able to place 
orders at 1s. to 1s. 6d. per ton below this figure, and deliveries 
might now be obtained up to the end of June. District brands 
were a little easier, Lincolnshire iron, although still quoted by 
some makers at 52s. to 53s., less 24 delivered equal to Manchester 
being obtainable at 1s. below this figure, and Middlesbrough brands 
were offered at 50s. 4d. per ton net cash. Finished iron makers 
are still so well supplied with work, that althcugh new inquiries are 
not coming in quite so freely as of late, there is a firmer tone in 
manufactured iron than in the raw material. Quotations such as 
£7 2s. 6d. to £7 5s. for bars delivered into the Manchester district, 
which were current a short time back, seem, however, to have dis- 
appeared from the market, and any business now being done is on 
the basis of about £7 per ton, at which makers are firm. Second- 
hand lots, however, are offered at under this figure. 

There is no material change to notice in the condition of the 
engineering trades of this district. The principal firms are well 
employed, and considerable orders for fire-proof work required in 
the construction of new cotton mills have recently been placed in 
this district. This branch of industry seems likely to furnish a 
good deal of work as one firm of local architects have no less than 
five new mills in hand at the present time. 

The threatened strike in the engineering trade has been averted 
by the concession to the men of the advance in wages asked for. 
In accordance with the resolution come to by the Iron Trades 
Employers’ Association this advance of 2s, per week will come 
into operation on the 1st March, but in one or two large establish- 
ments it is already being paid. 

The important question to this district of colliery winding 
engines and ropes was dealt with in an interesting paper read by 
Mr. C. M. Percy, of Wigan, before the members of the tec oe f 
Geological Society on Tuesday. A winding engine, he admitted, 


OTHER DISTRICTS. 


(From our own Correspondent.) 
THE position is a little complicated this week in the Staffordshire 
iron trade by the concession which the ironmasters of the North of 
England have made to the demands of their men. The rise at 
which the men resume work means higher wages to the puddlers to 
the extent of 9d. per ton, with an augmentation in the same ratio 
in the wages of the rollers, the millmen generally, and the rest. 

A similar concession, it has been intimated, would be expected 
by the men whose wages are regulated by the proceedings of the 
Wages Board. To this board the ironworkers of North Stafford- 
shire and Shropshire, together with those of Lancashire, and of a 
part of Yorkshire, owe allegiance. Any s nsion of work would, 
therefore, be more widely felt than that which took place in the 
Cleveland district; and the men threaten to “‘ throw down their | 
tools,” at the close of this week, unless they are allowed to resume 
next week at the 74 per cent. rise ; other matters to be the subject | 
of discussion and arbitration. Business to-day in Birmingham, as | 
well as yesterday in phe = ig was prejudiced by the action | upon the funds, the A jiation, at a ting in Birmingham on 
which the men have inaugurated. | Tuesday, decided to make a call of 5s. per puddling furnace and £2 

It was, however, believed that the Wages Board would be able | per blast furnace. 
through the operatives’ secretary to give the men such assurance | The coal trade is but quiet, and there are some pits at which 
as would induce them to continue their employment without | only from three and a-half to four days’ work a week is being 
break. 'made. This is mainly due to the very quiet demand for house 

Leading pig iron firms ge very positively touching the excel- | coal. Prevailing prices are:—Thick furnace coal, 9s. and 8s. 6d. 
lent prospects of the early future. They do not believe that | per ton; forge and steam coal, 8s. and 7s.; bright and steam 
prices of crude iron will be at all lowered for some time to come. | screenings, 7s. and 7s. 6d.; engine slack, 4s. 6d., 4s., and 3s, 6d., 
On the contrary, they are of opinion that some advance will be | according to quality ; **heathen” forge coal, 9s.; engine slack, 4s, 6d. ; 
manifested; for the demand for steel making-purposes shows no | “‘new mine,” 8s. 6d.; engine slack, 4s. 6d. It is not at present 
signs of abatement, and rolled iron makers have of late been expected that any material alteration will be made in these rates 


ordering very largely. during the spring. : 
The general rates for unmarked bars now vary between £6 15s. | Progress is being made in the draining of the collieries which 


£8 5s. delivered London. 

Quotations at date for all-mine pigs are from £3 7s. 6d. to £3 10s. 
| For part-mine £2 17s. 6d. to £3 is the selling price, and common 
| sorts are 10s. under. A fair business is being done in cinder iron, 
| at £2 5s., and holders are not at all disinclined to sell. 

Holders of scrap iron announced their determination to obtain 
| the full terms which they are now demanding—from £3 10s. to 
| £3 15s. per ton for manufacturers’ scrap. Offers were made for 

South Wales scrap at a good 12s. 6d. per ton advance upon the 
| Midsummer price: but the commodity was not to be got at the 
—. the makers demanding from 2s, 6d. to 5s. more money. 

e firms in the Principality defended this action by stating that 
the home demand was good at their own terms. 

The South Staffordshire Ironmasters’ Association consider it not 
| unlikely that they will have shortly to incur more than usual 
expenditure in connection with poor-rate assessments on certain 
blast furnaces and finished ironworks. To meet this probable drain 


and £7 per ton. Marked brands are £7 5z. and £7 10s., with £8 | were last week flooded by the accidental inundation in the Pelsall 
— for Messrs. Bradley’s, 
ey’s. 


and £8 2s, 6d. firm for the Earl of | district, but the progress is only slow. 
The interim dividend of the Sandwell Park Colliery Company, 


in q of the intermittent action, was not one with which 
economical results were usually obtained, and the chief aim had 
been to have a powerful engine, quick in motion and easy of con- 
trol. There seemed, however, to be two principal directions in 
which efforts might be made for effecting economy in winding 
engines—first by the application of condensers, and secondly by 
improved appliances in connection with the winding drum. In 
Lancashire they have for many years | gree pom J turned their backs 
upon condensing winding engines, and had gone in nearly univer- 
sally for high-pressure non-condensing engines, which, although 
they possessed the very best examples of that kind of engine, were 
very expensive to work. In the North of England, however, con- 
densing arrangements had been adopted with good results, 
and a condensing engine always ensured an effective pressure 
from the same steam of 15 lb. in excess of anything obtained 
from a non-condensing engine. Although a single vertical 
was not equal to the usual Lancashire engines, horizontal and 
working in pairs, he would urge that oe = take the better 
parts of each class and have the usual Lancashire engine with a 
condensing arrangement attached. With — to improved 
appliances in connectien with the winding ms, what they 
wanted to secure was that the load ~~ the engines should be as 
uniform as possible. In the North of England counterbalance 
chains were used, and in Lancashire they had various descriptions 
of winding drums, but all these drum appliances only partial, 
met the matter. In his opinion the Koepe system of wind- 
ing, largely used on the ntinent, and recently introduced 
at the Bestwood Collieries, near Nottingham—of which I 
gave a short description at the time— went into the 
matter thoroughly, by altogether dispensing with drums, the 
inciple being that winding drums were not necessary, and 
instead a pulley was placed upon the crank shaft. This abolition 
of the massive winding drums was a step in the right direction, and 


the Koepe system of winding seemed to give a less, and more 
iform, load upon the engines than any other arrangement. He 


thought that by combining, without injurious complication, the 


Certain hoop firms were to-day quite ready to accept orders at 
£7 15s. delivered London. Other firms, however, asked an 
advance of from 5s. to 10s. upon these rates, and no business 
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benefits derived from the condensing arrangement of the North of 
England and the advantages derivable from the Koepe system, 
they would be in possession of an almost perfect winding appliance. 

Arrangements have been made for holding in Manchester an 
exhibition of the smoke-preventing appliances embraced within the 
London Exhibition. An excellent and central building for the 
——, in the new covered-in Campfield Market, and the staff of 

he London Exhibition, has been secured to assist in organising the 
one to be held in Manchester, which will be opened in March, 

The coal trade of this district continues in a depressed condition. 
All descriptions of round coal are bad to sell, and stocks are accu- 
mulating, notwithstanding that most of the pits are on short time. 
Engine fuel moves off fair M well, but is plentifulin market. There 
is a good deal of underselling to secure orders, and prices, conse- 
quently, are very irregular, but ay be given as averaging about as 
under at the pit mouth: Best coal, 9s. to 9s. 6d.; seconds, 7s. to 
7s. 6d.; common round coal, 5s. to 6s.; burgy, 4s. 6d. to 5s.; good 
slack, 3s, 9d. to 4s. 3d.; and common, 3s, to 3s. 3d. per ton. 

The eighth annual report has just been issued to the share- 
holders of Messrs. Andrew Knowles and Sons, Limited. The 
total profit shown by the balance-sheet is £37,331, to which it is 
pent to add £5906 from the reserve fund, making a total of 

243,237, and to deal with the whole as follows :—Interest on mort- 

ge debenture bonds, £24,453; interest on calls paid in advance, 

'734 ; interest on reserve fund, £424; to write off preliminary 
expenses, £2000; dividend at the rate of 2) per cent., £15,625, 
The directors report that although the trade of the year has been 
by no means so good as could have been wished, yet they have 
satisfaction in stating that the results of the year’s working are 
better than those of the previous year to the extent of £37,088. 
Owing to the strike and the disturbance in the labour market at 
the beginning of the year, the get of coal in 1881 was less by 
66,628 tons than in 1880, but the sales were only reduced to the 
extent of 5847 tons, the difference being provided for by taking 
coal from stock, 

Barrow.—The output of Bessemer pig iron in this district, which 
for some time back has been very large, has this week been further 

- increased by the blowing in of two more furnaces. I can also 
positively state that other furnaces are likely to follow, so that in 
a short time the make of pig iron will be enormous, The demand, 
however, is sufficiently large to swallow it up, and the business 
done this week has been brisker than at any period of the present 
renewal of good trade. From my own observations, and what has 
come to me in the way of reliable information, we may expect to 
see this demand still further augmented, as the wants of American 
and continental users appear to increase as the year advances, and 
some little display of anxiety is exhibited to place orders in the 
hands of makers before prices get much higher, an event not at all 
unlikely, The output of the furnaces is very large, but at present 
the greatest proportion of this is being delivered on home account. 
When the shipping season is opened the export of metal abroad 
will be more rg ordinarily heavy indeed. I am safe in saying 
that this year will show the heaviest export of metal for this dis- 
trict which has ever been experienced. Prices are practically un- 
changed, 64s, 6d. per ton being quoted for No. 1 Bessemer at works, 
or f.0.b. 24 per cent. less at local ports at a month ; mixed qualities at 
63s. 6d. and No. 3 and 4 forge, 62s. 6d. per ton. Makers who are 
well sold forward are able to command for all best qualities, 
67s. 6d. Second-hand dealers in a few cases have disposed of 
mixed Bessemer qualities at 62s. 6d. per ton. Present quotations 
must in a short time show an advance, and it would not surprise 
me to see — reach the same figure which makers who are 
in receipt of plenty of work are able to get. Steel is in good 
request in all departments, and a heavy t ge of B pis 
iron is being consumed. Iron shipbuilders are working off a few 
contracts, and have secured one or two orders. The minor 
industries of the district still maintain their activity. Iron ore 
has advanced, and is selling at from 16s. 6d. to 18s. 6d. per ton, 
and we may shortly expect to hear of business being done at 20s. 
Coke and coal selling well. 

The present active state of the iron trade has had the effect of 
increasing the efforts of mine owners to augment their output of 
ore, and in the West Cumberland district boring operations in 
several localities are being actively and successfully carried on. 

e Crown Iron Company in its operations near Cleator Moor 
has been most successful, and it is the intention to sink another 
shaft at Jacktrees. Near to the same place Messrs. Hamilton 
Dixon are about to open a mine, while in the Woodend and Egre- 
mont districts the Moss Bay Company, Messrs. Lindon and others 
are very actively engaged in boring operations. At the Todholes 
Royalty Mr. Jenkinson has made an inclined drift, so as to be able 
to raise the ore quicker and easier. A rich vein of ore has been 
found by the Glasgow and Cumbrian Iron Company near Hensing- 
ham, where a quarry has been started, Other districts on the 
West Coast are also developing their mines, and in a short time 
the output of iron ore will be poy 3 largely increased. 

A furnace has just been put in blast by the Hematite Steel Com- 
pany at Barrow, which has now thirteen out of fourteen furnaces 
which are producing Bessemer and ordinary hematite iron, At 
Carnforth the Hematite Company has started its fifth furnace, 
ani has but one in a state-of inaction, but it is hoped that ina 
week the whole of the plant will be working. The steel works 
there are still in a condition of idleness, as the production of pig 
iron is found more profitable than the production of steel under 
present conditions. 

There is a great want of rolling stock for the iron ore traffic in 
West Cumberland, notwithstanding a large augmentation in the 
number of private wagons. 

The Workington Iron and Steel Company is about to erect 
another blast furnace. 

The Moss Bay Company’s iron and steel shares are in great 
demand, 

The new dock at Whitehaven, which has been closed for some 
months owing to an accident with the gates, will be ready for re- 
opening, it is expected, in course of a few days. 


THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

THE ENGINEER recently gave a description of the new 9-ton 

oo wagons, for which the Great Northern Railway Company 

ad solicited tenders. The number required was 550, and the order 
has come to Messrs. Craven Brothers, carriage builders, Darnall. 
The order is the largest of the kind ever received in Sheffield. The 
price, I hear, is not very high. The North British Railway Com- 
pany is about to give out tenders for 500 goods wagons. 

Permanent way is still being as freely ordered as ever, particu- 
larly in steel rails, One pany is pleting a 10,000 ton con- 
tract for the United States—for Mr. Vanderbilt—and there are 
other orders for North America, South America, Australia, and 
India, as wellas for home railroads. Considerable interest is 
being excited by the prospect of a remarkably heavy order in 
rails being competed for in this country. I hear that an Australian 
firm have contracted with the Government of Victoria, who con- 
template extensive additions to the State railway system, to supply 
from 130,000 to 155,000 tons of steel rails. The work is certain to 
come to this country, and the Sheffield makers expect to have a 
goodly share of it. 

In armour-plates Messrs. Charles Cammell and Co., Limited, are 
favoured with heavy orders from the French Government, but the 
re of protectionis still strong enough there to prompt the payment 
of a royalty to work Mr. Alexander Wilson’s patent for compound 
plates, and have them made in France, rather than continue to 
order them from the manufacturers, Messrs. Cammelland Co, This 
company, by the way, has just booked an order from our Admi- 
ralty for the turret plates of the Colossus; and Messrs. John 
Brown and Co., Atlas Works, for the turret gerd of the Majestic. 
; _ will be no scarcity of employment in the armour-plate mills 

year, 


The development of the Australian trade continues, and is 
causing quite a revival in several branches which have long been 
depressed. Chief among these may be tioned the cture 
of saws, which had seriously fallen off. Now, I hear, all the 
leading houses in the Australian trade are exceedingly busy in the 
saw departments. The prospect of the heavy order for rails is also 
causing all kinds of ie tools required in the construction of 
permanent way to be called for heavily, and the principal establish- 
ments have at present more orders in hand than they can get 
completed. 

The trade with the Cape is also picking up, though business has 
been somewhat adversely affected by over speculation at the 
Diamond Fields. Picks of all kinds are largely in demand for the 
diamond district. 

Sheep-shears are being manufactured in great quantities for 
Australia and the Cape, and there are excellent prospects for 
South America, from which orders will soon be pouring in as the 
season opens, 

In fine tools a noticeable improvement has taken place in the 
call from the continent and ~ York for carver’s tools of the 
“S$, J, Addis” brand. The makers report that they have more 
orders on hand than they can well supply in any reasonable time. 

The Bessemer steel trade is remarkably brisk. ge omy 
—crucible Bessemer—has rarely been so briskly called for. A 
steel manufacturer was heard the other day to say he would be 
disappointed if his profits for the year did not amount to £20,000. 
If his partners had anything like that sum, the firm must have had 
what the Yankees call a “big boom” last year. I heard, and 
believe it to be a fact, that one local firm of steel makers presented 
their head steel-melter with a cheque for £120 on the results of 
their year’s trading being disclosed. As this steel-melter can earn 
£15 to £20 a week, his situation must be put down as a good one. 

Dr. Webster, the United States Consul, has just completed his 
statistics of Sheffield exports to the United States for January. 
The gross value is £96,722, as compared with £54,733 for January, 
1881. Steel was exported to the value of £30,145, and cutlery 
to the value of £17,317. Steel has increased over £9000, and 
cutlery has decreased The great increase is in rails and 
heavy goods, 


THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

THERE was a somewhat better feeling on Change at Middles- 
brough on Tuesday last. Although the ironworkers’ strike still 
continued at some of the works, it had terminated at most of them, 
and, generally speaking, was thought to be virtually at an end. 
Having obtained the victory, and being impoverished by the fight, 
it seemed pretty certain that the ironworkers at the rolling mills 
would now walk steadily for at least three months. This belief 
helped materially to strengthen the pig iron market, which has been 
weak since the dissatisfaction of the operatives at the result of 
Mr. Waterham’s last ascertainment began. 

No. 3. g.m.b. pig iron was sold at 42s, 3d. 
and 42s, 6d. per ton for forward delivery. Forge quality was the 
usual 1s, per ton less. Not much business was, however, done, 
buyers and sellers not yet having sufficiently harmonised their 
ideas as to the probable effect of recent influences upon the course 
of the market. The tendency toward weakness shown by the 
Glasgow market also assisted in deciding buyers to keep back their 
inquiries. The returns from Connal’s stores at Middlesbrough 
showed a decrease of 1269 tons for the week, the total quantity 
remaining in stock being 174,417 tons. The foundry trade con- 
tinues very quiet. It is strange that this branch should have been 
so far so little affected by the general improvement in trade. The 
value of manufactured iron has not altered much. The quantity 
of iron contracted for has recently about kept pace with the quantity 
run off. Much more might probably have been booked, but makers 
prefer to keep out of the market until they see how far their cost 
of production is likely to be affected by concessions to labour. The 
tendency is now towards firmness. Concessions actually given at 
the recent meeting of the Board of Arbitration will affect the cost 
of production Cs from 2s. 6d. to 3s. per ton, and the consumer 
will ultimately have to pay this. Shi —_ are quoted at from 
£7 5s, to £7 10s. per ton delivered Midd esbrough, less 24 per cent. 


r ton for prompt, 


discount. Sales, however, have been made in quantity at rather 
higher prices, and for small lots £7 7s. 6d. has been —_ freely 
given. Bars and angles are quoted at £6 10s. to £6 12s, 6d., terms 


and delivery as above. 

The Cleveland Institution of Engincers occupied itself on Monday 
evening in discussing a _— previously read by Mr. Head on ‘‘ The 
Society of Arts’ Proposed Patent Bill.” The reader of the paper 
led the way, stating that his only object was to get the matter 
thoroughly discussed by the engineers and leaders of industry of 
Cleveland, and to obtain their united opinion in the form either of 
the resolution in favour which he had submitted, or of some other 
which they might prefer to pass. The discussion was conducted 
with great earnestness by Mr. Wrightson, Mr. Hammond, Mr. Vyle, 


tion instead of from completion; (6) in favour of keeping secret 
and finally —a the provisional specification ; (7) in favour 
of twelve months duration of i 
(8) against the tti 
upon substantial 
lowing resolution, mov 


— advisable to give effect to this resolution.” 
he death of Mr. Alexander Holley, the well-known American 


acquisition to the business. 

Dixon was in Egypt some years since, and whilst there super- 

—s the encasing and shipment of Cleopatra’s Needle to 
ngland, 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THE iron market has been considerably stronger during the past 
week, the evil influence of the financial crisis on the Continent having 
to a great extent ed away. It is now seen that the failure of 
the Paris bank will not affect the trading circles to such an extent as 
more was feared, and the tone of the market has consequently been 
cheerful in expectation that the business with the Continent will 
begin to extend, and that probably a very good spring trade will 
be enjoyed. This week, too, the market has been favourably 
affected by the Board of Trade returns, which are regarded as 
very satisfactory, and likewise by the amount of the shipments, 
which are nearly double what they were in the corresponding week 
last year. Nearly 3000 tons of pig iron were shipped in the course 
of the week to the United States, 1700 tons to France, and 1600 
tons to Itaiy. Shippers are still experiencing a difficulty arising 
from the exorbitant rate of freights; the latter are, however, this 
week a little oasier. 


For the first time for many months the stock in Messrs. Connal 
and Co.’s stores shows a slight reduction on the week of 30 tons. 
This is also regarded as a favourable element in the trade, and is 
believed to be the result, partially at least, of the large extent to 
which No, 3 Scotch iron is now going into consumption. 

Business was done in the warrant market on Friday morning at 
from 49s. 103d. to 49s. 8d. cash, and from 50s. 2d. to 50s. one 
month, and in the afternoon at from 49s. 9d. to 49s. 8}d. cash, and 
from 50s. 1d. to 49s. 11d. one month. On Monday forenoon busi- 
ness transactions were effected at from 50s. 1d. to 50s. cash, and 
50s. 4d. to 51s. 34d. one month. At the opening on Tuesday the 
market was rather flat, with business at 49s. 10d. one month; in the 
afternoon a large business was done from 49s. 6d. cash to 49s. 104d. 
one month, Business was done on Wednesday between 49s. 74d. 
and 49s. 3d. cash and 49s. 84d. to 49s. 10d. one month. To-da 
0a the market was flat, with business down to 48s. 11d. 
cas 


The prices of makers’ iron this week show very little alteration, 
the quotations being as follows :—Gartsherrie, f.o.b. at Glasgow, 
per ton, No. 1, 60s. 6d., No. 3, 53s.; Coltness, 60s. 6d. and one 
Langloan, 61s. 6d. and 55s.; Summerlee, 60s. and 52s.; Calder, 
60s. and 52s. 6d.; Carnbroe, 55s. 6d. and 51s. 6d.; Clyde, 51s. and 
49s.; Monkland and Quarter each, 50s. 6d. and 48s. 6d.; Govaa 
50s. 6d. and 49s. 6d.; Shotts at Leith, 61s. and 55s.; Carron, 
at Grangemouth, 51s. 6d. (a specially selected, 56s.) and 51s.; 
Kinneil, at Bo’ness, 51s. and 49s.; Glengarnock, at Ardrossan, 
54s. 6d. and 51s. 6d.; Eglinton, 50s. 6d. and 48s, 6d.; Dalmelling- 
ton, 50s. 6d. and 49s. 6d. 

The manufactured iron trade continues busy with the single 
exception of the light and ornamental founders, most of whose 
works are almost stopped in q of the strike of moulders, 
The marine engineers have work on hand that will serve them for 
a considerable time to come. Several new contracts have been 
placed within the past week. These remarks apply to bolt and 
nut manufacturers, the bulk of whose work at present is for the 
shipbuilding trade. There is a steady demand for malleable bars, 
sheets, plates, rods, and angles, both steel andiron. Common 
bars are quoted at £7 to £7 5s. per ton, the best qualities 
running from £7 15s. to £8; Maps A sag £8 ; boiler plates, £8 5s.; 
angles, £7 to £7 5s.; steel ship plates, £12 ; boiler do., £12 7s. 6d.; 
steel angles, £11. These prices are all subject to 5 per cent. 
discount. Our iron manufacturers are expecting to profit consider- 
ably from the activity now going on in France and Germany in the 
construction of harbour and railway works, and also by the under- 
taking of additional public works in India by the Government. 
The past week’s shipments of iron manufactures have not, however, 
been large. They embrace £13,000 worth of machinery, £610 worth 
of sewing machines, £15,000 other iron manufactures, and £3744 
worth of steel blooms for New York. 

A fair business has been done in the coaltrade. Shipments from 
Glasgow are not quite so large as they were in the preceding week, 
but taking the returns from all shipping ports of the country, they 
show an increase of 10,000 tons. The supply is very abundant. 
Although there is little or no alteration in prices of coals on board 
ship, the coalmasters of Lanarkshire have intimated a reduction of 
about 1s. per ton on household coals at the pits. 

The miners in the Rutherglen district have held a meeting, at 
which they resolved to restrict the output of coals and to demand 
an increase of wages. The association, however, is not believed 
to be influential enough to make this policy general throughout the 
mining districts. 

At the monthly meeting of the Executive Board of the Fife and 
Clackmannan Miners’ Association, held at Dunfermline on Satur- 
day, it was reported that the trade had fallen off very considerably 
during January, and that stocking and restricted time had been 
the rule at a number of the collieries. 


The Scotch Wagon Company has held its fourteenth general 
meeting at Edinburgh, and declared a dividend of 5 per cent. 
for the half-year ending 31st December. During the half-year 
1281 wagons had been added to stock at a cost of £51,624, and, 
on the other hand, 1553 wagons had been sold out of stock. The 
addition of £551 was made to the reserve fund, bringing it up to 
over £10,000. 


WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


THERE has been a good deal of ferment during the week at Car* 
diff, and in the coal supplying valleys, Rhondda, Aberdare, and 
Merthyr, on account of a statement made by Mr. J. O. Riches, at 
the Cardiff shipowners’ meeting to the effect that the present rate 
of output would bring the best coals to an end in twenty-five years. 
This has caused a Cem deal of discussion, but it has been satis- 
factorily established that this view is simply an alarmist one. In 
proof of the duration of our coalfield for a couple of hundred years, 
at a much larger output than at present, we have the testimony of 
Mr. Wm. T. Lewis, Mr. Vivian, and in fact all the best authori- 
ties. In the report of the Royal Commission, 1871, the estimated 
quantity in South Walesat adepth not lower than 400ft., and not less 
than in seams of 1ft. thick, was 32,456,208,913 tons. Then itis well - 
known that the great centre, accessible by sinkings of from 700ft. to 
800ft. would increase thisgreattotal. As oneofthedisputantsurged, 
there is no need for present anxiety, even at an output of 7 millions, 
but every reason why Cardiff should press on with new docks and 
enlargements. Last week the total export from Cardiff was 
115,000, or a falling off to the extent of 16,000 tons. Still trade 
is good, and prices are maintained. I note with some degree of 
surprise another sale of ironworks at Cardiff—the East Moor, 
plant, &c. It has all along been cousidered that the future of the 
steel trade was near the place whence the supplies of foreign ore 
could be more cheaply obtained ; that is on the Moors. It is, 
however, very clear that the advantage of a seaside position and 
saving of carriage up the valleys are neutralised by the higher cost 
of labour, higher rents, and dearer food at the ports. 

There has been some expectation aroused that the lawsuit 
now waging between Hankey and the West of England Bank 
may result in some start at Plymouth. I confess to the hope, 
but am afraid the prospects are poor. 

A short line in connection with the Great Western Railway has 
brought some valuable seams of the Rhondda into the benefit of 
railway service. There is no doubt a large acreage yet remains for 
future opening out by means of the railway to Swansea. Few 
more important railways have been brought under the notice of 
the Railway Committee. In fact the destinies of a very wide 
district are hanging on the decision. 

The coal trade at Swansea continues brisk, 26,239 tons left last 
week, and Newport sent away 23,998 tons and local industries 


| are well maintaineed. Prices are firm “all round.” 


I note at Swansea that the patent fuel trade maintains 
a good place; nearly 6000 tons were shipped last week. 
Trade with Ireland, which was becoming considerable, though 
attended by rather more speculation than old-fashioned 
traders liked to see, has fallen off materially and this is attri- 
buted to financial excitement in France. From the same 
cause also a decline in tin-plate has taken place. This, however, I 
expect to see changed. The spring generally brings about a flush 
of new orders for tin-plate. The falling off in the demand for 
tinned meats has had something to do in keeping prices Jow, and 
it is evident that American requirements are much less now than 
at this time last year. 

One of the large coal steamers of Cardiff, the Sosmo, owned by 
Tellefsen, Wills, and Co., has foundered at sea. 

The iron and steel trades continue firm, and business for a con- 
siderable time is secured at several of the works. At most of them 
changes are being carried out, principally elevating furnaces, and 
so increasing yield and reducing cost in coke, &c, 

A petition been brought by the Blaina and Nantyglo Com- 
pany for the reduction of capital, and has been grante. 


Mr. C. Wood, Mr. Outridge, Mr. Hart, Mr. A. Hill, Mr. Parry, 
the president, Mr. E. Winsor Richards, and several other gentle- 
men. The great preponderance of opinion was :—(1) In favour of 
the existence of a patent law of some sort; (2) against the opera- 
tion of the present law ; (3) in favour of a lower and easier scale of 
fees ; (4) in favour of more assistance being given by Patent-offiice ) 
officials to inventors ; (5) in favour of from 
carried, viz.:—‘'That this meeting of the Cleveland Institu- 
tion of Engineers desires to record its general approval of the 
Society of Arts proposed Bill for the amendment of the patent law. 
That it considers the same a substantial improvement upon the ‘ 
existing law, and requests the council to take such action as may 
engineer, is deeply regretted in Cleveland, = = . 
frequently visited and where he was well known. Great sympathy , 
is a for the members of his family, who were, it is under- 
stood, absent in London at the time of the sad occurence. 
Mr. Waynman Dixon, brother of Mr. Raylton Dixon the 
Middlesbrough shipbuilder, was admitted into the firm of R. Dixon 
and Co. on the 1st January last. He has for some years been 
acting as manager, and as a partner will certainly be a great 
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Fes. 10, 1882. 


THE PATENT JOURNAL. 


Condensed from the Journal of the Commissioners of 
Patents. 


*,* It has come to our notice that some applicants oy the 
Patent-office Sales Department, for Patent Specisications, 
have caused much unnecessary trouble and annoyance, 
both to themselves and to the Patent-office officials, by 
giving the number of the page of Tue ENGINEER at 
which the Speciyication they to, instead 
of giving the proper number of th ification. The 
mistake has been made by lesking a THe ENGINEER 
Index and giving the numbers there found, which only 
refer to the pages, in of turning to those pages and 
tinding the numbers of the Specisication. 


Applications for Letters Patent. 

*,* When patents have been “communicated” the 
name and address of the communicating party are 
printed in italics. 

Slst January, 1882. 


464. Tricycies, &c., W. S. Rock, Jersey. 
465. KNITTING MacuINEs, J. Byfield, —— Canada. 
466. SEWING J. F. M‘Lare’ 
467. Bicycugs, &c., J. London. 
468. SUSPENDING 


. Richardso: m, Leeds. 
471. Furnaces, &c., eR Williams a and J. T. Simnett, 
Manchester. 
472. Dynamic Cootrne, H. E. Newton.--(L. Allen, U.S.) 
473. Manure, J. Brock, Widnes. 
74. Boxper, H. R. Stutchbury, London. 
475. REFRIGERATORS, A. Samuel.—{/. Lissons, Canada.) 
476. VaLves, W. C. Church, Brixton. 
477. SPRINGS, H. J. Haddan. +W. Barnes, U.S.) 
478. DistnrecRaTING JuTE, &c., 
Angell and W. B. Cunningham, New York, U. S) 
479. Feep Apparatus, J. Hayes.—(B. Fromentin, Paris.) 
480. Miticatinc BLoop L. A. Groth.—(C. 
Vorberg, Cologne.) 
481. Crrnovetres, E. Baker, London. 
482. Larcues and Locks, E. R. Wethered, Woolwich. 
483. Liquor Framegs, &c., W. ge, Birmingham. 
484. Fiycer Roos, W. R. Lake. J. La Grange, U.S.) 
485. Taps, W, Rose, Halesowen. 
486. Sroves, E. A. Cowper, London. 
487. Beatrnc Apparatus, W. R. Lake.—(G@illet and 
Sons, Lyons.) 
488. Packine, W. R. Lake.—(Matthews Steam Spring 
Packing Company, Boston, U.S.) 
489. Evecrricat Batterigs, G. Skrivanoff, Anerley. 
490. Sprinc Motor Apparatus, W. R. Lake.—{ W. T. 
Larimore, St. Louis, U.S.) 
491. Macurne Guns, O. Jones, London. 
lst February, 1882. 
492. Looms, R. S. and E. Collinge.—(R. Collinge, U.S.) 
493. AsBestos, C. J. Allport, London. 
494. Luspricants, G. L. Scott, Manchester, and H. 
Kenyon, Altrincham. 
495. Sawinc Woop, J. Smith, Rochdale. 
496. CaRTRIDGEs, C. 8. Bailey, Waltham Abbey. 
497. ELEcTRO-MaGNETs, G. Little, Passaic, U.S. 
498. CUTTING MACHINERY, A. Muir, Manchester. 
499. Sizinc, &c., Hanks, J. Conlong, Blackburn, and 
J. Robertshaw, Manchester. 
500. Brakes, W. B. Holbech, Huncote. 
501. Steam ENGINE Governor, J. Rettie, London. 
502. Marine Borers, A. Gibb, Greenwich. 
503. Suspension Lamps, H. . Salsbury, London. 
504. Rartway Brake Apparatvs, H. H. Lake.—(A. 
Rudolf and M. R. von Pichler, Vienna.) 
505. Dressinc, &c., Apparatus, J. D. Brunton.—(F. 
B. J. Trier, Boston, U.S.) 
506. Picrures, H. H. Lake.—(S. Czieger, Vienne.) 
507. Crocks, H. H. Lake.—(A. M. Lane, Winsted, U.S.) 
2nd February, 1882. 
508. AERATED Liquors, F. E. Wood, Workington. 
509. SaLt-cakE, &c., G. 8. Hazlehurst, Runcorn. 
510. Siippinc ApParatvs, G. Jenkins, Kingswood. 
511. TuRNTABLEs, W. Morris, Birmingham. 
512. Steerine Gear, T. Archer, jun., Dunston. 
513. ELecrric-mMeters, C. V. Boys, Wing. 
514. Furnaces, J. Brown, London. 
515. Sirverine Grass, J. E. Pratt, London. 
516. Sprincs, F. Wirth.—{/J. A. Widemann, Basel.) 
517. Sappxe, W. R. Lake.—(F. G. Burley, Boston, U.S.) 
518. VeLocipepes, A. G. Meeze, Redhill, and A. G. 
Salamon and R. E. Phillips, London. 
519. Fireptaces, G. W. von Miiller, 
Berlin.) 
520. Drivinc VeLocipepes, J. D. Ellson, Coventry. 
3rd February, 1882. 
521. CicarerTes, R. Wallwork, Manchester. 
522. Vacuum Apparatus, E. Hunt.—(A. R. Mackenzie, 
Mackay, Qneensland.) 
523. Rounpazovts, F. W. Woollacott, Nottingham. 
524. VaLVE-GEAR, J. Jensen, Birkenhead, and C. W. 
King, Liverpool. 
525. Boots and SHogs, E. Turner, Ross. 
526. WeicHtNG MacarNery, F. Wheeler, East Cowes. 
527. Pressine, &c., Macninery, A. \. Wagner.—(P. C. 
Hudson, Fort Dodge, U.8.) 
28. JoINTING Pires, J. H. Moore, Bournemouth. 
529, CLARIFYING ConcocTions, 8. C. Davidson, Belfast. 
530. Ciariryine Juices, 8. C. Davidson, Belfast. 
531. SIGNALLING AppaRaTvs, J. Mayers, Kidderminster. 
532. Borers, T. A. Bickley, Birmingham. 
533. Grain, A. W. Reddie.—(d. F. St. Kequier, Paris.) 
534. SiGNaLLING Apparatus, F. b. Brewer, London. 
535. Wispinc Macurnery, B. M. Knox, Kilbirnie. 
536. Ovens, D. and W. H. Thompson and W. J. Booer, 


537. Gas-BURNER, B. Verity, London. 

538. ELecrricaL Accumutators, W. R. Lake.—{J. J. 
Barrier and F. T. de la Vernéde, Paris.) 

539. Bepsreaps, J. R. C. Taunton, Balsall Heath, and 
G. O. Aston, Bi 

540. DyNAMO-ELECTRICAL a D. F. Andrews, 
Lanarkshire. 

541. Macnetic Motor, T. Morgan.—(J. C. Cuff, Singa- 
pore, and W. Judd, Penang.) 

542. Heatine, &c., W. R. Lake. —(M. Levy, Paris.) 

4th February, 1882. 

- THROSTLE, &c., Frames, A. M. Fletcher, Oldham. 
44. CUTTING APPARATUS, G. Otway, Brixton. 

Gate Latcu, R. Lee, jun., ham. 

546. FoG-SIGNALLING, E. Moxon, Tunbridge Wells. 

547. Lamps, J. Pain and W. H. Gritton, jun., London. 

548. Stoves, &., R. George, Tufnell Park. 

549. BLEACHING Frere, P. Thomas, Elberfeld. 

550. VeLocipepes, R. Harrington, Wolverhampton, 
and T. Fuller, London. 

551. Treatinc Fisrous Materia, F. Wirth.—(The 
Society for the Manufacture of Wi ood- -pulp, Grellingen.) 

5£2. KNIFE-cCLEANING Macuines, W. H. Jones, Brixton. 

553. Metauuic Cases, T. R. Bayliss, 

554. ConceENTRATING MILK, F. London. 

555. GRAPE JUICE, F. Springm: 

556. VENTILATING Winpows, E. and J. M. Verity and 

5 FA. Gatty, Accrington. 

57. DYEING, A. 

558. Gas FIREs, G. W. Wigner, London. 

559. Printine, W. R. Lake.—(The Société Secondo Roos 
and Francesco Ostrogovich, Florence.) 

560. Borers, &c., J. 8. Williams, London. 

6th February, 1882. 

561. Dust Cotiecrors, P. V. Gelder, Sowerby Bridge. 

562. VELOCIPEDEs, E. R. Settle, Coventry. 

563. Evecrric Lamps, A. J. Jarman, London 

564. Correr-pams, H. H. Lake.—(H. P. Kirtham, U.S.) 

565. Packinc Giass Piates, A. Cowan, London. 

566. FrrepLaces, T. Redmayne, Sheffield. 

567. Buiastine, E. 8. Clark, Cefn-y-bedd. 

568. CHIMNEY ‘Cow1s, C.D. AbeL—(H. Hahn, Berlin.) 

569. Ropgs, 8. Simmons and J. Tullidge, London, 


570. Purtryine Gases, W. 8S. R. Jackson, Llansamlet. 

571. Macuinery, J. W. Crawford and W. 
Mellor, 

572. DRYING Woot, J. Shaw, Huddersfield. 

573. SwE is, W. Haythornthwaite, Blackburn. 

574. Composition, J. Pover, Liverpool. 

75. Puriryinc Water, H. R. Lipscombe, London. 

Barford, T. Perkins, and E. J. 


rough. 
577. Cocks, T. Morgan.—({The Société Anonyme de Pro- 
duits Chimiques.) 


Inventions Protected for Six Months on 
Deposit of Complete Specifications. 
448. Screw-nal.s, H. H. Lake, South iton-buildi 
London.—A communication from the American Screw 
Company, Incorporated, Providence, U.S. — 28th 
January, 1882. 
478. DisinrecRaTING Jute, &c., H. J. Haddan, Ken- 
London.—A communication from A. Angell 
W. B. Cunningham, New York, U.S.—3lst 
1882. 
479. Avuromatic Freep Apparatus, J. Hayes, Leaden- 
-street, London.— A communicatiun from E. Fro- 
Paris. —3lst January, 18s2. 
Ciocks, H. H. Lake, ton-buildi 
“hae —A communication from A. M. Lane, Win- 
sted, U.S.—lst February, 1882. 


Patents on which the Stamp Duty of 
£50 has been paid, 

488, Exastic J. Burbridge, R. C. Thorpe, and 
T. Oakley, Tottenham.—3rd February, 1879. 

437. Sewace Works, W. De , Southsea.—3rd 
February, 1879. 

468. Printinc Macuiyes, W. L. Wise, London.—5th 
February, 1879. 

478. Ionrtinc Fuses, W. B. and G. J. Smith, Tucking- 
mill. —6th February, 
567. CaRRIAGE Steps, E. T. Phipson, Balsall Heath, 
and G. F, Abel, Birmingham.—13th February, 1879. 
414. Stamprne Apparatus, R. J. Edwards, London.— 
lst February, 1879. 

443. ComBinc Woot, &c., I. Holden, Bradford.—4th 
February, 1879. 

444. GLove Fastenrnos, E. Atkins, Birmingham.—4th 
February, 1879. 

498. BRaKE C. D. Abel, London.—7th 
February, 18 

446. SEWING Macurnns, J. H. Johnson, London.—4th 
February, 1879. 

447. CoLouRING Matters, C. Casthélaz, Manchester.— 
4th February, 1879. 

457. Suears, C. G. Hallas, F. W. Flower, and E. Pear- 
son, Sheffield.—5th February, 1879. 

469. TREaTING Paper, &c., N. J. Heckmann, Loughton. 
—6th February, 1879. 

530. PAPER-CUTTING ee, J. H. Johnson. London. 
—llth February, 1879. 

590. MounTING Orpwance, G. W. Rendel, Newcastle- 
on-Tyne.—lith February, 1879. 

453. Cores, A. M. Clark, London.—4th 

TY, 

673. Exrractinc Mucus, &., from Sea-weep, T. J. 

on at London.—19th February, 1879. 
GRINDING MACHINES, A. M. Clark, London.— 28th 

1879. 


Patents on_which the ae Duty of 
£100 has been paid. , 

384. DupLex and MULTIPLEX T. A. Edi- 
son, Newark, U.S.—2nd February, 1875. 

483. CrocEeT Hooks and HANDLEs, C. Devonport, 
Birmingham.—9th February, 1875. 

412. Carvine Forks, J.C. Haddan, Brixton, and H. 
Smith, London. —4th February, 1875. 

702. CurTTING, &c., Stone, J. D. Brunton, London.— 
25th February, 1875. 


Notices of Intention to Proceed with 
Applications. 
Last day for filing opposition, 24th February, 1682. 

4183. Bricks, &c., R. Stone, King William-street, 
London.—28th September, 1881. 

4207. Dynamo- “ELECTRIC Macuines, C. A. Barlow, 
Manch ication from M. A. de 
Meriténs. —20th September, 1881. 

4214. Treatinc SEAWEED, H. Newton, 
Com. from L. de R 

4225. CoLLiERY CorvEs, J. Tippett’ and F. ‘Hallam, 
Sheffield.—30th September, 1881. 

4230. Carpinc Cans, H. J. Haddan, London.—Com. 
from Galmiche- -Narjoz.—30th September, 1881. 

4231. FeeptNc-BoTTLes, H. J. Haddan, London.—Com. 
from F. Klingspor. —30th September, 1881. 

4232, WaTcH-wInDEeRsand Reoutators, H. J. Haddan, 
London.—A communication from J. B. Etcheverry. 
—30th September, 1881. 

4237. Mixino H. J. London.— Com. 
from C. L. Mee.—30th September, 1881. 

4238. Protectinc Locomotive Encines, &c., C. Col- 
well, Southtown.—30th September, 1881. 

4250. Separatine Gases, E. P. Alexander, London.— 
A communication from H. Haug.—1st October, 1881. 

4266. Furniture Corp or Trimminec, L, A. Walters 
and A. George, London.—1st October, 1881. 

4288. Gxs Exoings, R. Simon and F. Wertenbruch, 
Wilf. :i-road, Nottingham.—3rd October, 1881. 

4290. Printinc &c., W. R. Lake, Lon- 
don.—Com. from C. E, Benedict.—3rd October, 1881. 

4315. Fixep CONVERTERS, J. wy) Prior's Lee Hall, 
near Shifnal, Shropshire.—4th October, 1881. 

4317. BicycLes, &c., T. Warwick, Aston, near Bir- 
mingham.—4th October, 1881. 

4345. Removine Coat, &., J. Rigg, Chester.—6th 
October, 1881. 

4361. Stups, P. F. Allen, Bloomsbury, London.—7th 
October, 1881. 

4390. Trimarne the Epors of the Sores of Boots, W. 
R. e, London.—A rr from D. C. 
.—8th October, 1881 

4404. BEssEMER CONVERTERS, A. olley, Charing- 
cross, London.—1l0th October, 188 

4405. Execrric Licut, A. M. clark, London.—A com- 
munication from M. de Changy.—10th October, 1881. 

4424. Securtnc the Coverincs of Venicies, E. 
Gilbert and D. Sinclair, Dundee.--11th October, 1881. 

4514. Forornc Merats, E. Dearden, Darnall, near 
Sheffield.—17th October, 1881. 

4795. Kitns, G. W. von Nawrocki, Berlin.—A commu- 
nication from E. Arnold.—2nd November, 1881. 

4796. Lavatortgs and Urinars, G. H. and 8, 
Jennings, Stangate.—2nd November, 1881. 

4947. ELECTRO-PLATING, F. Wirth, Germany.—A com- 
munication from A. -—1lth November, 1881. 
5105. Taps for &c., W. Rose, Halesowen.— 

nd November, 1881. 

5491. Grinpine, &c., Wire Carns, A. W. L. Reddic, 
Chancery-lane, London.—A communication from W. 
Decker.—15th December, 1881. 

5562. SEPARATING, &c., Grain, W. Burley and J. H. 
Morgan, St. John’s.. 19th December, 881. 

5626. BLEACHING a J. Auchinvole, Glasgow.— 
23rd December, 188 

5650. ALum, P. and . M. Spence, Manchester.—24th 
December, 1881. 

5697. ARTIFICIAL HuMAN Mx, P. T. J. Voltmer, Bir- 
mingham.—A communication from O. Lahrmann.— 

5713. TREATING YARN, 
J. Longshaw, 

5732. Facititatine the Towne of w. 
R. e, London.—A communication H. 

Ressel.—30th December, 1881. 
5751. Rattway Brakes, W. R. Lake, 
don.—A communication from A. L. Duvelius, 
L. W. Goss, P. Higgs, F. R. Merrell, H. D. Beck, 
and H. Walker.—3let December, 1881. 


Brook. th December, 


20. Srircninc Macuines, J. Day, Stafford.—3rd 
January, 1882. 

26, Srowina and Seatine Surps’ Ancuors, 8. Baxter, 
Hornsey-lane, London.—38rd January, 1882. 

86. Sewine Macuines, W. R. Lake, London.—A com- 
munication from the Rotary Shuttle Sewing Ma- 

chine Company.—3rd January, 18>2. 

85. Uriiisine Evecrriciry for IGHTING and HEATING, 
W. R. London.—A communication from J. 8. 
Williams. —6th January, 1882. 

835. Vacuum Pan Apparatus, H. H. Lake, London.— 
A communication from A. R. Mackenzie and J. F. 
Maclaren.—23rd January, 1882. 

479. Feep Apparatus for Sream Bor.ers, J. Hayes, 
London.—A communication from E. Fromentin.— 
Slst January, 1882, 


Last day for filing opposition 28th February, 1° 82. 

4122. ComBinep Knirg, Fork, and Spoon, L. A. Groth, 

mdon.—A communication from F, Praunegger.— 
24th September, 1881. 

4123. STOPPERING Borrizs, 1 Groth, 
Com. from F. Pra 

4252. ORNAMENTING SURFACES A. N. 
Hopkins, Birmingham, and G. Hatton, Kidder- 
minster.—lst October, 1881. 

4253. FeepInc FvEL to Furnaces, J. McMillan, Glas- 
gow.—lst October, 1881. 

4255. Seconpary Gatvanic Batreriges, A. Watt, 
Liverpool. —1st October, 1881. 

4269. Sewrnc Macuines, F. Cutlan, Cardiff.—1st 
October, 1881. 

4275, STEAM Borcers, J. L. Rastrick, Draper’s-gardens, 
London.— 3rd October, 1881. 

4282. Conrectionery, J. L. Collier, Rochdale.—3rd 
October, 1881. 

4294. Evecrric Lamps, A. G. Schaffer, Newcastle-on- 
Tyne.—4th Octoder, 1881. 

4300. Pires, F. des Veux, “London.—A communication 
from M. Marx.—4th October, 1881. 

4305. Execrric Lamps, H. J. Haddan, London.—A 
communication from L, Somzée.—-4th October, 1881. 

4306. Furnaces, G. Eyre, Codnor,—4th October, 1881. 

4321. J. Jones, Liverpool.—5th 
October. 

4326. Stop ll Es, &c., J. Margerison, Preston.—5th 
October, 1881. 

4331. Decoratinc Artistic ArticLes, W. H. Beck, 
London.—A communicatien from H. Starcke.—5th 
October, 1881. 

4351. Sewrne H. Simon, Manchester.—A 
from F. B, Kohler. —6th Octover, 1881. 

4360. Syow, F. N. Mackay, Liverpool.—7th Octover, 


4418. CaLcrnina Mera.s, R. Mack ie, Southampt 
buildings, London.—11th October, 1881. 

4435. SMELTING Orgs, J. W. Chenhal, Morriston.—11th 
October, 1881. 

4449. Brusnine the Surraces of Potyconat, &c., 
Macuines, F. Stansfield, Bradford.—1l2th October, 
1881. 

4484. Siepers, &c., for Venicies, W. B. L. de 
Blaquitrd, Springfield. —l4th October, 1881. 

4627. SHors for Horses, &c., J. Bidder and M. J. 
Rowley, London.—22nd October, 1881. 

4737. Beam Scaues, &c., W. B. Avery, Birmingham.— 
29th October, 1881. 

4847. Preparine Woot, &c., G. Little, Oldham.—5th 
November, 1881. 

4854. Srorine, &c., Etecrricity, J. B. Rogers, Lon- 
don.—5th November, 1881. 

5190. Securinc &c., G. Harper, Lennox-road, 
London.—28th November, 1881 

5198. Recutatinc Ex.ectric Currents, C. H. W. 
Biggs and W. W. Beaumont, London.—28th Novem- 
ber, 1881. 

5263. TEXTILE Cc. D. Abel, —A com- 

Thy 


1881. 

5409. InpicaTtors for was, &c., C. F. Edmond- 
son, Manchester.—10th ‘December, 1881. 

5504. Locks of Fire-arms, E. Bled and E. Richoux, 

J. Warnant, Liege, Belgium.—l6th 
1881. 

5520. Locks of Fire-arms, E. Bled and E. Richoux, 
Paris, and J. Warnant, Liege —16th December, 1882. 
5565. FLESHING, Xe., Skins, T. H. Potter and G. Rice, 

London.—20th December, issi. 

5582. Tippinc-wacons, H. Grafton, Chancery-lane, 
London.—21st December, 1881. 

10. Tuyeres of Bast Furnaces, E. G. Brewer, Lon- 
don.—Com. from T. Martin.—2nd January, 1882. 
45. Rotter Mixus, A. V. Newton, London.—A com- 
munication from A. Mechwart.—4th January, 1882. 
62. TREATING TimBeR, 8. B. Boulton, London.—5th 

January, 1882. 

84. DyNaMo-ELEcTRIC Macutnes, W. R. Lake, London. 
—Com. from C. E. Ball.—6th January, 1882. 

109. Sopa, W. Weldon, Rede Hall, Burstow. —A com- 
munication from Dr. M, Schaffner and W. Helbig.— 
9th January, 1882. 

133. Converters, J. H. Johnson, London,—Com. 
from W. H. Henderson.—1l0th January, 1882. 

134. TREATING ANIMAL J. H. Johnson. 
don.—Com from A. J, Huet.—10th January, 1882. 
448. Screw Naiis, H. H. Lake, London.—A commu- 
nication from the American Screw Company 

(Incorporated).— 28th January, 1882. 


Patents Sealed. 
List 0, Letters Patent which passed the Great Seal on 
the 3rd February, 1882.) 

2974. Cases for ym Fruit, G. A. Cochrane, 
Liverpool.—7th July, 1881. 

$378. ARTIFICIAL Manore, H. F. 8. d’Esplaviz, Lon- 
don.—4th August, 1881. 

3403. Sucar, J. Duncan, Mincing-lane, London.—5th 
August, 1881. 

3410. Fireproor Documents, J. R. Meihé, Laurence 
Pountney-hill, London.—tth August, 1881. 

3418. Dertu of Water, &c., J. Dillon, 

Dublin. —8th August, 1881. 

$430. Pumprnc Apparatus, A. Stierlin, Manchester.— 
8th August, 1881 

8456. PerMaNeNT Way, C. Dunscombe, Liverpool.— 
10th August, 1881. 

3468. Sprinc Sappie-Bars, G. Curtis, South Molton- 
street, London.—10th August, 1881. 

3486. MarKiNa, &c., Corks, W. R. Lake, Southamp- 
London.—I1th August, 1881. 

$535. Cement, I. C. Johnson, Mayfield House, Graves- 
end.—15th "August, 1881. 

3542. Or, W. P. Thompson, High Holborn, London.— 
16th August, 1881. 

3575. BLEacHiIne Linen, C. D. Abel, Southampton- 
buildings, London.—1l7th August, 1881. 

3606. MeTaLLic Structures, C. D. Abel, Southampton- 
buildings, London.—19th August, 188 

3609. Srretcuers, J. Furley, South Park, Sevenoaks. 
19th August, 1881. 

3646. Wer Extraction of Leap, H. J. Haddan, Ken- 
sington, London.—22nd Avgust, 1881. 

3655. REGULATING ELectric CuRRENTS, R. E. Dunston, 
Donhead, St. Mary, and G. Pfannkuche, Delahay- 
street, London.— 22nd August, 1881. 

3658. HARVESTING Macuines, W. R. Lake, London.— 
22nd August, 1881. 

3675. Sortine, &c., Gratin, K. H. Sander, Zweinaun- 
dorf, near Leipzig. —23rd August, 1881. 

3693. Fiur Meters, H. ©, van de P. Ahrbecker and 
H.E. J. Hamkens, London.—24th August, 1881. 

4042. Gas and Oi Stoves, 8. Clark, Park-street, Lon- 
don.—19th September, 1881. 

4101. CLEANSING BuiLpINGs, &c., “4 M. B. de 


Liebhaber, France.—23rd 

4335. HARBours, &c., W. R. 
chambers, London. 1—5th 1881. 

4707. Wixpow-sasHes, J. H. Miles, Southampton.— 
27th October, 1881. 

4871. Dryine, &c., W. H. E. Poulett, Crow- 
kerne, and G. Hall, Droxford.—7th Novenber, 1881 ° 


4918. LAYING Houp of SUNKEN VESSELS, J. 
and J. L, Clark, London.—9th November, 1881. 


5022. Macuines, E. Hesketh, Dartford.— 
16th November, 1881. 

5100. Rorary Enaines, J. Patten, San Francisco, U.S, 
—22nd November, 1881. 

5281. Morive-POWER J. Bell, Wishaw.—30th 
November, 1881. 

5269. Puriryina Gas, J. Walker, Elmwood-place, 
Leeds.—2nd December, 1881. 


(List of Patent Letters which passed the Great Seal on the 
7th February, 1881.) 

2749. Sream, &c., Srrrcuina Gear, A, Higginson, 
Liverpool.—23rd June, 1881. 

3432. InDIA-RUBBER Tires, Foster 
and T. J. Williams, Bermondsey.-- 8th August, 1881, 

3447. ATTACHING &c., W. G. Macvitie, 
Sutton Coldfield, near Birmingham.—9%th August, 


1881. 

8460. Savina Lire, J, Evans and R. Low, Dundee,— 
10th August, 1881. 

$462. Finisninc, &c., Woven Fasnics, D. Stewart, 
Glasgow.—l0th August, 1881. 

8464. ELecrric Brake, 8. von Sawiczeski, Paris.— 
10th August, 1881. 

8465. Grarens, J. G. Thresher, Old-street, Londun.— 
10th August, 1881. 

3480. Compinc Fires, J. Heaton, Bradford.—llth 
August, 1881. 

$485. GeneraTING Execrricity, I. L. Pulvermacher, 
London. —llth August, 1881. 

3502, DIFFERENTIAL VALVE Gear, H. W. Pendred, 
Manchester. —12th August, 1881. 

3503. Sprnnine, &c., J. Seed, Preston.—1l2th August, 


1881. 

$510. HorizontaL Presses, C. Humfrey, Hough 
Green, Chester.—12th August, 1881. 

$511. Pararrine, &c., L. Hislop, Hough-green, 
Chester.—12th August, 1881. 

$536. REFRIGERATING Macuines, L. Sterne, D. Clerk, 
and J. B. Handyside, Glasgow.— 15th August, 1881. 

3540. Matcn-boxts, H. Thompson, London.—ldth 
August, 1881. 

8572. VeLocirepes, G. Richards, Manchester, and J. 
Tilghman, London. —lith August, 

3587. VeLocipepes, A, W. , Birmingham.— 
17th August, 1881. 

8598. Looms, E. Smith, Houley, near Huddersfield.— 
18th August, 1881. 

8670, CooLinc and Compressinc Arr, W. R. Lake, 
London.—23rd August, 1881. 

3682. MeasuRING, &c., the Frow of Liquips, W. B. 
Healey, London.—24th August, 1881. 

$723. KNITTED Fasrics, F. Caldwell, Loughborough, 
Leicester.—26th August, 1881. 

8773. Box for Hotpine Soap, &c., W. R. Lake, Lon- 
don.—30th August, 1881. 

4121. Drivine Bicycrrs, T E. Heath, jun , Penarth. 
—24th September, 18:1. 

4229. Comvosina, Ac., H. J. Haddan, London. 
—80th September, 1881. 

4456. Furnaces, W. Black, South Shields, and T. 
Larkin, East Jarrow.—13th October, 1581 

4732. Merino, &c., J. Kershaw, Macclesfield.—28th 
October, 1881. 

4810. Non-conpuctine Composition, L, Masche, Ham- 
burg.— 3rd November, 1851. 

4948. Evecrric Lames, G. G. André, Dorking. —11th 
November, 1881. 

5021. Suppositories, B. J. B. Mills, London.—l6th 
November, 1381. 

5084. Bort.es, &c., J. Pattison, Newton-terrace, 
London. - 21st November, 1881. 
5208. Stoprerinc Borries, H. Mardon, Bristol.—tvth 
November, 1881. 
5216. Hypravutic Morors, J. E. Lardet, Brockley, 
and T. Donnithorne, London. -20th November, 1851. 

5254. Pick-axes, &c., T. N. Robson, Newbottle.—lst 
December, 1881. 

5256. Lupricators, J. Davis, Great Dover-street, Lon- 
don.—1st December, 1881. 


List of ¥ ecifeations published the 
week ending 4th 
910, 6d.; 2474, 2d.; 
723, 6d.; 2736, 4d.; 
2771, 28. 2d.; 2778, 
2815, 4d.; 2818, 6d.; 2831, 
2853, 6d.; 2861, 6d.; 2864, 6d.; 2881, a — 2d.; 
2834, 2d.; 2887, 2d.; 2888, 2d.; ts 
5 2895, 2d.; 2 
3 2908, 2 


2967, 2d.; 2071, 4d.; 
2980, 2d.; 2983, 2d.; 
2993, 8d.; 3002, 2d.; 
3015, 4d.; 3021 


21, 6d.; 3083, 2d. 5 
4660, Gd.; 4779, 4d.; 4912) 6d.; 4913, 6d.; 4914, 6d.; 
4988, 4d. 


*,* Specifications will be forwarded by post from 
the Patent-office on receipt of the amount of price and 

ege. Sums exceeding 1s. must be remitted by 
se office order, made payable at the Post-office, 5, 
High Holborn, to Mr. H. Reader Lack, her woe 4m 
Patent-office, Sor ‘Chancery- 
London. 


ABSTRAOTS OF SPECIFICATIONS. 


Prepared by ourselves expressly for Tuk ENGINEER at the 
office of Her Mo, vesty’ 's Commissioners of Patents. 


1942. Evectric Arc Lamps, J. Brockie, Brixton. 
4th May, 1881. 6d. 
Solenoids in the main and shunt circuit are was & in 
a peculiar way, the shunt solenoid to release, retard, 
or stop the Leding train, while the main solenoid 
lightens or slackens the spring against which the other 


acts. In Fig. 1 A is the main, B the shunt oteneld, 
Ca spring drawing wu ney oy e core of A, 

action coil pu it down. A modi iReation 
shown in Fig. 2 when t solenvids are used. 
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| | 2059, 2d.; 2060, 2d; 2064, 6d.; 2965, 2d.; 2066, 10d.; 
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2265. Improvements IN TELEPHONE TRANSMITTING 
Apparatus, J. T. Gent and H. G. Ellery, Leicester. 
—24th May, 1831. Gd. 

Figs. 1 and 2 show the arrangement adopted. On 
the wood diaphragm A, which is fixed a little distance 
from the cover, are fastened thin plates of carbon CC, 


\2265) Fic.i. 


it which rest the carbon plugs II, as shown, 


are d, and the use of 
flexible tubes to protect the wires. 
9174. Borers, A., J. 7., and R. Anderton, Accring- 
ton.—7th June, 1881.—(Void.) 

This relates to the form and construction of flues for 

ternally-fired boilers. 

97. Provision Cases on Boxes, &c., W. Rollason, 
lon. —8th June, 1881. 6d. 

This relates to the of a wire soldered 
round the lid of the case, the end of which wire is 
taken hold of by a suitable instrument for the purpose 
of cutting open the case. 

2669. Gas Retorts, &c., G. Anderson, Westininster. 
—18th June, 1881. Sd. 

Two or more gas retorts are constructed from fire- 
bricks, side by side and parallel with one another. 
2680. Monocycies, L. H. Pearce, Hamimersmith.— 

18th June, 1881. 6d. 

This relates to the construction and use of a veloci- 
aay having one driving and road wheel, and adapted 
= neyng two riders, one on each side of the said 
wheel. 


2°723. Raisinc anp Lowerinc Screw 
or Suips, G. Leslie, Arbroath, N. Britain.—2lst 
June, 1881. 6d. 

This relates to means for raising and lowering the 
screw propellers of ships, &c., so as to allow of such 
vessels being employed either as steamers or as 
sailing vessels, or combined. 

27736. Compina Woor, &c., J. and W. Baldwin, R. 
Haddon, and J. C. Dyson, Halifux.—22nd June, 1881. 
4d 


This relates to a new method of operating the dabbing 
brushes C, and the improvements consist in fixing the 
dise M, carrying the crank or excentric lower down 


the pillar than hitherto has been the custom. Motion 
is communicated to the disc by means of a friction 
disc or wheel on the end of the ordinary cross shaft. 
To secure the requisite amount of friction between the 
peripheries of the two discs they may be grooved. 
2748. Frepixc Woot to Scripeiinc anp CARDING 
Macninery, &c., W. Cliffe and T. EB. Ainley, Gol- 
car, Yorkshire.—238rd June, 1881. 
This relates, First, to the employment of a sliding 
, lever h, excentric and spring for regulating the 
supply of material; Secondly, the employment of a 
rack and pinion for tilting the scale pan ; y, the 
employment of a pulley F provided with pins for 
depressing and holding down the scale pan ; Fourthly, 
the employment of the peg wheel, fingers and lever FE, 


for releasing and elevating the scale pan ; Fifthly, the 
combination of a hopper having a movable bottom 
with the scrolls and bands for raising the same at a 
variable speed ; Sixthly, the arrangement of the door 
of the hopper in such manner that it may be con- 
verted into a support for the material in the upper 
portion whilst the lower portion is being refilled. 
2'754. Reservorr Pens, &c., W. R. Lake, London.— 
23rd June, 1881.—(A communication from F. X. 
Pozninski, Paris.) 6d. 
This comprises a holder, in which a oe of ink is 
held, and separate ink ‘receptacle, whose bottom con- 
sists of an elastic or yielding membrane or diaph 


2'7'78. Sream Generators, W. Cooke and D. Myl- 
chreest, Liverpool.— 25th June, 1881. 6d. 

In the drawing A is the cylindrical shell, B B! are 
two internal furnaces opening into fire or flame 
chambers at the rear of the generator; flues or tubes 
D D! lead from the said chambers to the smoke-box E, 
the top F of which forms a stoking platform ; G are 


delivery or discharge tubes teading trom the said 

smoke-box E to the uptake or flue H. II! are dampers 

or valves secured to the shafts J, and free to be moved 

so as to open or close the passages to the uptake or 

flue H. 

2'782. Seconpary Barreries, H. B. Newton, London. 
—25th June, 1881.-(A communication from the 
Société Universelle d’Electricite Tommasi, Paris.) 


6d. 

Fig. 1—a cross section of Fig. 2 in line D D—shows 
AA a pair of flanged plates cast with shelves BB 
about 5 millimetres apart, with an upward angle of 
30 deg. to 40 deg. The spaces between the shelves are 


= 
A 
Fic.2. 
= 


fitted with sheets of lead foil. The vessel C is filled 
with acidulated water. In a modification the elec- 
trodes, instead of being made of lead, lead-foil, &c., 
are made firstly of an alloy of lead and tin, the tin 
being cael by electrolysis, leaving the lead in a 
spongy condition. 
2°78'7. Dryixc, Roastinc, Heatixc, or Cooiixe 
Supstances, J. C. Mewburn, London.—25th June, 
1881.—{A communication from F. Stroehmer and W. 
H. Eales, Dresden, Saronys) 6d. 

This consists in an apparatus in which the material 
under treatment moves or travels downwards from one 
to another of a series of stages or floors within a 
cylinder, and falls alternately at the periphery and at 

e centre; of the employment of a system of pipes, 
through which a heating medium circulates, these 
pipes being arranged between the floors, which are 
situated at or about the middle of the cylinder, so 
that the main heating of the material takes place in 
the middle stages, while in the upper stages the 
material receives a preliminary heating, and in the 
lower stages it is cooled by imparting heat to the 

ding air admitted from below. 
2'793. Venetian Burnps, J. L. Seymour, New Cross. 
—25th June, 1881. 6d. 

This relates to the emplo: 
secured to the tep bar an 

lind. 


ent of fixings which are 
to the bottom rail of the 


2814. ENVELOPES FOR BOTTLES, 
W. H. Beck, London.—27th June, 1881.—(4 commu- 
nication from P. Marbeus, Cognac, and C, Wilhelm, 
Argenbat, France.)—(Not proceeded with.) 6d. 

This consists partly in the folding of the straw as 
the sewing goes on by portions exactly corresponding 
to the length of the stitches of sewing. 

2815. Prerarine or Coatrine Bags, &c., A, M. Clark, 
London,.—27th June, 1881.—(A communication from 
J. T. Tichenor, Auburn, Alabama. U.S.) 4d. 

This consists in applying acoating of a mixture of 
clay and tar on both the inner and outer surfaces of 
the material. 

2818. Preventinc Escare or Sparks Anp Soor 
Cummneys, W. R. Lake, London.—27th June, 
1881.—(A communication from A. Petzold, Berlin.) 


6d. 

This relates partly to the combination with cones 
and spiral plates or blades of a hood or case having a 
cover and cylinders, 

2823. Seconpary Batteries, A. P. Laurie, Edin- 
burgh.—28th June, 1881.—(Not proceeded with.) 2d. 

This relates to the use of zinc and carbon electrodes 
in a solution of iodide of zinc. 

2831. Lamps, H. J. Haddan, London.—28th June, 1881. 
—(A communication from E. 8. Piper, Toronto, 
Canada.) 6d. 

This consists in combination with a lam 
provided with a leg which is made hollow, but dou 
at both ends, of perforations made in the leg near to 
its base for the purpose of admitting cold air, with 
similar perforations near the top end of the leg for the 
purpose of permitting the air in the leg to escape into 
a specially formed chamber below the base of the lamp, 
by which the burner is supplied with fresh air, while 
a _ same time it is protected from sudden gusts of 
wind, 

2839. Screw Botts, &c., W. R. Lake, London.—28th 
June, 1881.—(A communication from C. H. Denison 
and RB, F. Mead, New York, U.S.) 6d. 

This ists of a bolt having a screw thread and 


and from which the ink is supplied to the said 
holder. 


2°769. Suipinc Too. anv GuipE, W. R. Lake, 

London.—24th June, 1881.—(A communication from 

B. Dervaux-Ibled and @. N. Schenberg, Paris.) 6d. 

This relates to a guiding device or arrangement in 

which there are exte: angular guides and means for 
clastic compensation. 


2771. Tappinc, TURNING, AND 
Screw Bouts, Nuts, &c., A. M. Clark, 
London.—24th June, 1881.—(A communication from 
Messrs. Daville and Monlebout, Paris.) 2s. 2d. 

This relates to machinery and tools for screw- 
cutting, tapping, and turning, and also to sj 
arrangements for centreing and dismounting the 
work. The tool holders are specially arranged to hold 
cutters of suitable dimensions grooved — 
and made either of oval, square, or flat section, 


cam-shaped or excentric shank in combination with 

the nut and the jam nut having a cam-like or 

excentric bore or interior corresponding in shape with 
the cross section of the said shank of the bolt. 

284'7. Cottectine Fares 1n Tram-cars, &c., W. R. 
Lake, London.—29th June, 1881.—(A communication 
from J. J. Greenough, Syracuse, U.S.) 6d. 

This consists of horizontal receptacles affixed to a 
ssenger conveyance, and having an elongated open- 
ng or openings therein, for receiving fares at points 
along their whole length, and provided with a revolving 
or travelling belt for conveying the same to a receiver 
or fare box at the end of the vehicle, 

2858. AprarRatus For STARTING AND TRAM- 
cars, A. Piffard, Hemel Hempstead, and C. H. 
Gimingham, London.—29th June, 1881. 6d. 

This consists of an endwise movable frame carrying 


two spindles (one to come in front and the other in 


rear of a wheel or wheels of a vehicle, so that by 
moving the frame endwise a roller on one or other 
spindle can be brought against the periphery of the 
wheel) in combination with a spring or springs, in such 
manner that the turning of one roller by being brought 
against the periphery of the wheel is made to extend 
or wind up the spring, whilst when the other roller is 
caused to bear against the periphery of the wheel, the 
spring is made to turn this roller and revolve the 
wheel in a direction to start the vehicle forwards. 


2861. Steam Borers or Generators, F. H. F. Engel, 
Hamburg.—80th June, 1881.—(A communication 
A. W. Schultze and G. Meyer, Hamburg.) 6d. 

ists in the bination of a main boiler 

with one or more additional boilers, in such manner 

that the steam of the main boiler generated by direct 

firing is used for producing secondary steam in the 
additional boilers. 

2864. APPARATUS FOR SHARPENING OR FILING THE 

Teetu or Saws, F. Myers, New York.—30th June, 


1881. 6d. 

This consists, First, of file clamping jawshinged to 
lugs upon the dise E!, which may be turned upon the 
disc or plate D attached to the reciprocating shaft, 
and is provided with the arm E‘ carrying the set 
screw M, these devices being ited on a standard 


and combined with a saw-holding device also mounted 

on the said standard ; Secondly, the face plate pro- 

vided with the steadying screw P, and thecentre stud 
in combination with the bracket N and the standard, 
the said bracket being laterally adjustable on the said 

dard and the latter having a reciprocating file 
carrier mounted upon it. 

2881. Crusuine axp Davina or Heatinc Stone, &c., 
A. H. Elliott, New York, U.S.—2nd July, 1881. 
—(Not proceeded wtth.) 2d, 

The material is crushed in a machine, and then 
separated by a revolving screen and dried by hot air. 
2883. Decoratinc Tires, &c., H. P. Dunnill, Trow- 

bridge.—2nd July, 1881.—(Not proceeded with.) 2d. 

This relates to decorating tiles, &c., by means of 
chalk drawings pre in any suitable manner 
=. will allow of the same being transferred to the 

le, &c. 

2884. Suirs’ Davis, &., L. C. Neibour, Kingston.— 
—2nd July, 1881.—(Not proceeded with. § 

This consists in the arrangement of ships’ davits, 
and in the a tus connected therewith for raising 
and lowering boats therefrom. 

2887. SILK-pREssING REELS OF FLOUR-DRESSING 
Macuings, J. Thornton, Worksop.—2nd July, 1881. 
—(Not proceeded with.) 2d. 

This consists in the application and use of a brush 
or brushes, or other suitable and soft material in con- 
nection with the silk-dressing reels of flour-dressing 
a for the purpose of clearing the silk surface 
of the reels. 


2888. Raisixc Beer, &c., J. K. J. Foster, Bolton.— 
2nd July, 1881.—(Not vroceeded with.) 2d. 

This relates to the employment of a compressing air 
pump to be worked by a treadle or other suitable con- 
trivance for the purpose of raising the beer from the 
cellar to the bar. 


2891. Errectixc THE SEPARATION oF SoLID BoprEs 
FROM Eacu OTHER, &c., H. J. Smith, Glasgow.—2nd 
July, 1881.—(Not proceeded with.) 4d. 

e machine is constructed so that two circular or 
other shaped vessels provided with inlets and outlets, 
which may be protected by filtering apparatus, rotate 
together about the same axis, and whose edges, flanged 
and so arranged as to obtain close and perfect contact, 
are brought together or separated during rotation. 


2893. Raitway Carruiaces, F. C. Kinnear, London. 
—2nd July, 1881.—(Not proceeded with.) 2d. 

This relates to the employment in the end walls of 
the carriage of sight apertures. 

2894. Crasp Knives anp Razors, C. Carter, London. 
—2nd July, 1881.—(Not proceeded with.) 2d. 

This consists essentially of a bolt or plate fitted to 
be slid in one half of the handle to engage in or be 
released from a notched catch or stud, projecting from 
the inner side of the other half of the dle. 

2895. Tricycies, &c., G. Lowry, Solford.—2nd July, 
1881.—(Not proceeded with.) 2d. 

This relates to the arrangement and construction of 
the wheels. 

2896. WueEris ror VeunIcLes, W. H. Carmont, Man- 
chester.—2nd July, 1881. 6d. 

A weld) tire is employed, and in the periphery a 
recess is formed, into which an elastic material is 
inserted. 

2899. Apparatus FoR FACILITATING THE DISCHARGE 
oF Liquips witHout DistuRBING THE SEDIMENT, 
&c., C. H. von Ullner.—2nd July, 1881.—(Not pro- 
ceeded with.) 2d. 

This relates to a syphon regulator. 

2901. Carp-sETtINc Macuines, J. Haley and J. Pinder, 
Cleckheaton, Yorks.—2nd July, 1881. 

This relates to the construction and combination of 
apparatus for self-actingly stopping the machine when 
from any cause the “feed” or supply of wire from 
which the cards are made is interrupted, and also 
when the formation of the teeth is not perfected, or 
when the “crookers” are broken or injured, and when 
“‘maring "—that is to say, bent or imperfect —teeth 
are inserted in, or partly inserted in, the clothing or 
foundation. 

2904. Furnirure Pouisn, &c., W. Moore, Lyminge.— 
4th July, 1881.—(Not proceeded with.) 2d. 
his ists in the bination of linseed or simi- 

lar oil with methylated or like spirit. 

2908. Apparatus FoR GRowING WaTER-CRESS, G. C. 
Pimbury, Cheltenhom.—4th July, 1881.—(Not pro- 
ceeded with.) 2d. 

This relates to tanks in which water flows over a 
series of water-tight divisions containing sand, on the 
top of which the water-cress is grown. 

2914. Comprounp ResEmpiinc Woop, C. D. Abel, 
London.—4th July, 1881.—(A communication from 
B Harrass, Bohlen) 4d. 

This consists mainly in the admixture of cellulose 
- piper material reduced to pulp with starch and 

our, 

2916. Fastenina For Boots, SHOEs, 
&e., C.D. Abel, London,—4th July, 1881.—(4 com- 
munication from H. M. Peyser, Boston, U.S.)—(Not 
proceeded with.) 2d. 

This relates to the arrangement of the hooks and the 
means of attaching them. 

2918. Hotpers For Dispiayixe &c., E. 
July, 1881.—(Not proceeded 
with.) 2 

This oo to an adjustable frame or ring to receive 


the collar, &c., and which can be fixed in position on 
a stand or rod by a set screw. 
2912. Verticat Steam Borers, G. Kingdon, Devon, 
—4th July, 1881. 4d. 
The outer shell A is of large diameter in pro; 
to its height, and the upper part B contain 
steam space Cand water space C! is larger in diameter 


than the lower part D containing the water. The 
number of tubes E is increased, and they are smaller 
in diameter and length than usual. 


2921. Roaps anp Pavements, II. J. Haddan, London. 
—4th July, 1881.—(A communication from J. Salvat, 
Morceux, France.)—( Not proceeded with.) 2d. 

This consists in using tar, sand, and pebbles in cer- 
tain proportions and ways. 

2980. Improvements iN Exectric Lamps, E. P. 
Ward.—ith July, 1881. 2d. 

This relates to incandescent lamps. The inventor 
sustitutes iron or steel wires forthe ordinary platinum 
connections with the carbon by enclosing each wire in 
an envelope of glass; the two envelopes thus formed 
are then connected by fuston at a suitable distance 
from the end. They are then united to the glass stem 
of the bulb by fusion. 

2933. Vatve Gear ror Motive Power Enoines, W. 
Hargreaves and W. Inglis, Bolton.—5th July, 1881. 


8d, 

The gear is arranged to operate toa certain extent 
like the Corliss valve gear, and is designed to act on 
Corliss valves. A horizontal valve motion shaft 
driven hy bevel wheels from the crank shaft, is 
at the side of the cylinder 13, and carries cams 14 to 
se e admission valves. The Corliss valves are 
placed across the top of the cylinder, their spindles 16 
being acted on by a rod 18 arranged to move vertically 


[2933] 


in guides. The cam 14 lifts a sleeve 25, and the lever 
piece 24 then engages with a block 21, fixed on the rod 
18, and by lifting it opens the valve. The piece 28 
causes the lever 24 to be disengaged from the block, 
and the rod 18 then falls by its own weight and the 
tension of spring 29. The exhaust valves 46 aré 
worked from the valve motion shaft by any suitable 
means. 


2934. Comervep Rotary KNIFE AND Fork CLEANER, 
W. Scott, Hampstead.—5th July, 1881.—(Not pro- 
ceeded with.) 2d. 

This consists of two discs provided with lugs or pins 
on the outer faces at or near the edges for lacing 
wires, by which segmental pieces of leather are 
secured in position, in addition to being cemented to 
the inner surfaces of the discs. The inner surfaces 
the discs are provided with concentric grooves for the 
reception of rubber Tings, which form cushions 
between the discs and the leather. 


2936. Tricycies, &., R. Jones, Liverpool.—sth July, 
1881.—(Not proceeded with.) 2d. 

This relates partly to making the velocipedes with 
three large wheels, with saddle and cranks to each. 
2987. Fasrenincs ror Avpums, &c., A. J. Boult, 

London.—5th July, 1881.—(A communication from 
J.C. Koch, Berlin.)—(Not proceeded with.) 2d. 

This consists essentially in a clasp or bridge piece of 
suitable shape which fits over a stud on one of the 
backs of the book in the ordinary manner. The sides 
of the clasp slide in bearings upon or forming part of a 
cover or casing, which is hinged to the other ‘‘ back” 
as usual. 

2940. Cuurys, C. Slater, Barnoldswick.—5th July, 
1881.—(A4 communication from J. W. Plewes, 
Lynedock, Canada.)—( Not proceeded with.) 2d. 

This consists in constructing the churn with a body 
having curved ends; the body is mounted in an 
upright swinging support, to which is imparted a 
combined rocking and swinging motion by means of 
a crank or cam. 

2945. Appiyinc Picrures or DEcoraTIONs TO Door 
Panes, &c., F. D. Harding, Hampstead Heath.— 
5th July, 1881.—{ Not proceeded with.) 2d. 

This relates to the employment of strips of metal 
fer securing the pictures, these strips being inserted 
under the beading. 

2946. Catoric on Hor Arr ENGINES, AND CARRIAGES 
FOR SAME, L. Wolj’, Magdeburg, Germany.— 5th 
July, 1881.—(Not proceeded with.) 4d. 

The vehicle consists of two divisions forming sepa- 
rate spaces, the rear one of which serves for the 

assengers or goods to be conveyed, and the front one 
or the reception of the hot air motors, The latter is 

a double-acting hot air engine having a working 

cylinder and a closed fire-box. 


2948. Propvucinc MuLtiPLe Copies oF WRITINGS, 
Drawines, &e., IW. Lake, London.— 5th July, 
1881.—(A communication from H. Schmitt, Pregue, 
Austria )—(Not proceeded with.) 2d. 

This relates to the manufacture of gelatinous com- 
pounds. 

2950. Car AXLE Lupricators, H. J. Haddan, London. 
—ith July, 1881.—(A communication from C. G. 
Till and H. R. Randall.)\—( Not proceeded with.) 2d. 

This relates to a car axle Inbricator composed of a 
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spiral spring adapted to rest on the bottom of the 
axle-box, a flexible jacket enclosing said spring on its 
sides and bottom, a wiper roller, a flexible sheet metal 
frame fostened to the spring and provided with ears 
to form the bearing for the axle of the wiper roller, 
absorbent pads secured to the flexible sheet metal 
frame on opposite sides of the wiper roller, and wicks 
depending from said pads, so that by the sheet metal 
frame a firm connection is obtained between the 
spring, the wiper roller, and the absorbent pads, and 
at the same time, by bending the sheet metal frame, 
the position of the absorbent pads can be readily 
adjusted to conform to the diameter of the axle to be 
lubricated. 

29051. Trousers. A. W. Adams, Southampton. - 6th 
July, 1881.—{ Not proceeded with.) 2d. 

This consists in forming an opening in the seat, such 
opening being normally covered over by a flap, which 
is fastened to the waist band and sides of the 
garment. 

2956. Scrveyinc InsTRUMENTs, E. 
A. Brydges, Berlin.—6th Julu, 1881.—{A communi- 
cation from W. Hamburger, Copenhagen )—(Not pro- 
ceeded with.) 2d. 

This consists in attaching such an arrangement of 
parts to the tripod that the instrument adjusts itself 
by means of a suitable weight. 

2959 Manvracrure or Sreet, J. C. Ramsden, Filey, 
Yorkshire.—6th July, 2d. 

Carbonate of potass and powdered vegetable char- 
coal in or about equal proportions are mixed and 
placed within a crucible or other suitable vessel or 
receptacle along with the iron to be converted, and the 
crucible is placed within a furnace. 

2960. Markers ror Lawn Tenis, &c., 
W. H. Douglas and E. J. Collis, Stourbridsve.—ith 
July, 1881.—{Not proceeded with.) 2d. 

This relates to the employment of a dial which is 
caused to move and show the number marked. 

2964. BurnisHinc THE Epces or Boots anp 
Suogs, P. M. Justice, London.—6th July, 1881.—(A 
communication from W. Hutchinson, Lynn, 
Mass., U.S.) 6d. 

The main feature of the invention consists in 
reciprocating the block which carries the burnishing 
tool by means of a rod operated by acrank pin on a 
shaft mounted ina swinging frame or some equivalent 
device, which carries the arm supporting hen ae 
ing tool. It consists further of certain details of con- 
struction more or less closely related to this leading 
feature. 

2965 Weavers’ Heppies, W. R. Luke, London.—6th 
July, 1881.{A communication from L. Borgognon, 
Basle, Switzerland.)—({Not proceeded with.) 2d. 

This relates to improvements in the manufacture of 
plaited heddles, such as are used to form the weaving 
harness in the manufacture of silk ribbons, and it also 
relates to an improved machine for the manufacture 
of such heddles. . 

2971. Eve Grassss, G. F. Redfern, London.—ith July, 
1881.{A communication from F. Terstegen, Eliza- 
beth, New Jersey, U.S.)—{ Not proceeded with.) 4d. 

The bow spring is composed of two spring sections 
and attached to the frames, or in frameless glasses to 
the glasses themselves. 

2973. Isvicatinc Direction aND AMoUNT OF MoTiON 
tn Suarts, &c., W.C. Pagan and J. Hore, 
Liverpool.—ith July, 1881.—{Not proceeded with.) 
2d. 

This relates to a dial or indicator on the bridge 
worked by a cord or its mechanical equivalent from 
the engine. 

2075. Bricks, Tires, &., E. Johnzon, St. Helens, 
Lancaster.—ith July, 1881. 2d. 

This relates to the manufacture of tiles, &c., from a 
thorough mixture of comminuted copper slag and 
mine or surface clay. 

2978. Curmxey Caps, H. J. Haddan, Westmiaster.— 
July, 1881.—(A corwmmunication from A. 
Pichereav, Cailly, France )—{Not proceeded with.) 
2d. 

This consists in forming the cap of or with four 
angie pieces, which can be joined together to form the 
cap, or when a larger cap is required can form the 
corners thereof, and intermediate or supplementary 
pieces be added. 

29080. Weavisc Apparatcs, W. S. Mackie, Man- 
chester.—Tth July, 1881.—(Not proceeded with.) 2d. 

This consists principally in weaving into the body 
of the fabric at certain definite distances a thread or 
threads much stronger or thicker than the threads 
which compose the fabric generally, so that the fabric 
when woven can be gathered or drawn up on the 
said strong threads. 

2988. PROPELLING VessELs BY WAVE AND TrpaL 
Power, &c., &. J. Meck, Southend.—7th July, 1881. 
—(Not proceeded with.) 2. 

The engine employed to drive the screw, paddle, or 
other propeller, or to transmit power for pumping or 
other purposes, is a modified ment of the high- 
pressure engine as used for steam. Compressed air is 
also employed as a means to obtain force on the water. 
2984. Freep Pops, H. F. Phillips, Hammersmith.— 

7th July, 1881.—{Not proceeded with.) 2d. 

is consists of an arrangement of pump in which 
no suction valve is used, the piston or plunger being 
drawn back beyond the supply inlet to allow for the 
infiow of water to the cylinder, the return stroke of 
the piston or plunger forcing the fluid t the 
delivery valve, and at the same time closing the inlet. 


2985. Workinc CELLULOIDs OR OTHER MATERIAL FOR 
ArtiriciaL Teeru, 7. B. Gibson, Hebden 
July, 1881.—{Not proceeded 
with.) 2d. 

The flask is constructed so that it is closed before 

bst; of the celluloid is introduced, this being 

done through a pipe in the flask communicating with 

acylinder and piston, in which the celluloid or other 

material is placed. The whole is enclosed in a boiler 
or steam chest. 

2987. Preparation or MALT, J. H. Johnson, London. 

~ —Tth July, 1881.—(A communication from C. Golay, 

Paris.)—{ Not proceeded with.) 2d. 
This consists of an improved arrangement of 
movable boxes, metallic cylinders, or drums partaking 
a periodical or intermittent rotary motion, the 

mass of grain being at the same time traversed in a 

downward direction by a current of air maintained 

at a suitably low temperature. 

2993. Breecu-Loapinc Smatt-arms, S. B. Allport, 
Birmingham—ith July, 1881. 8d. 

This relates partly to improvements in mechanism 
for cocking the internal hammers of breech-loading 
small-arms of the kind called Lefaucheux guns—that 


is to say, cocking the hammers of the said guns or un- 
fastening the barrels for loading by means of a cock- 
ing arm turning on the same centre as the hammers, 
the said cocking arm being operated upon by a cam or 
helical shoulder made on the cylinder or cylindrical 


head of the locking lever. Other improvements are 
escribed. 
3002. Purtryine Smoke, J. Griffiths, Weobley, Here- 
ford.—S8th July, 1881.—{Not proceeded with.) 2d. 
This consists in causing the smoke to pass between 
a series of plates, from which water is continually 
dropping or flowing, or against a plate or plates, the 
surface of which is kept moist by water continually 
flowing over it, by which means the soot and other 
solid matter in the smoke is taken up by the water or 
by the wet surface of the plate or plates, and the hot 
air and gases pass into the atmosphere, their t 
ture being reduced by contact with the water. 


$8005. Manvracture or or Sopa, J. W. 
Bottomley, Widnes, and R. F. S. Molesworth, Roch- 
dale.—Sth July, 1881.—{ Not proceeded with.) 2d. 

This relates to means of producing at one operation 
chlorate of soda of a high degree of purity. 


$8012. Compounps ror Castines, &c., J. J. Sachs, 
Sunbury.—Sth July, 1881. 47%, 

This consists in the employment of sulphur and slate 
dust, either alone or in conjunction with coal dust, or 
with coal dust and plumbago, or their equivalent, or 
with emery or hard or siliceous powder, or with emery 
or hard or siliceous powder and coal dust or its equi- 
valent, in conjunction or not with plumbago or its 
equivalent. 
8018S. Sprisc Morors, J. H. Johnson, London.—Sth 

July, 1881.—(A communication from J. B. Povell 
and J. H. Harper, Philadelphia, U.S.) 6d. 
” This consists of a spring motor, in which a series of 
barrels and shafts, each barrel connected to one shaft 
by a spring, and the barrel of one shaft being coupled 
to the shaft of the adjoining barrel, so as to rotate 
therewith, are combined with a fixed frame affording 
separate bearings and supports for the several barrels. 
$015. Improvements Ecectric Licutinc APPARA- 
tus, &c., W. R. Lake, London.—Sth July, 1881.—(A 
communication from J. J. C. W. Greb, Frankfort, 
Germany.)—(Not proceeded with.) 4d. 

This invention relates to mechanism for regulating 
electric lamps, so that a series of such lamps may be 
included in a circuit in such a manner that one lamp 
will not interfere with another. Part of the mecha- 
nism is also applicable to other purposes. 

3031. Earriscs, 7. Perks, jun , Birmingham, and B. 
J. Perryman, Aston.—9th July, 1881. 6d. 

This consists, First, in jointing the looped wire 
which is passed through the piercing in the lobe of the 
ear to a fixed arm situated at one side of the top or 
ornamental body of the earring, the said looped wire 
being capable of being turned in the upper part of the 
said fixed arm ; Secondly, in fastening the looped wire 
to the top of the body of the earring by means of a 
single or double-acting inclined plate and notch. 


3083. Foop ror Horses anp Carrie, J. Long, Read- 
ing. —14th July, 1881. 2d. 

To produce a quantity of about 5 tons 4cwt. the 
following are reduced to meal and mixed together :— 
Bran, 2688 lb.; American maize, 2400 Ib.; barley, 
1800 Ib.; lentils, 1466 1b.; wheat, 9601b.; beans, 640 Ib.; 
oats, 360 lb.; white peas, 252 1b.; linseed cake, 504 Ib.; 
cotton cake, 446 lb.; eee, 84 Ib.; and allspice 
and carraways, 56 Ib. of each. 

4437. Manvracture or Harts, &., W. R. Lake, 

mdon.—llth October, 1881.—(A communication 

from W. A. Baglin, Brooklyn, New York, and G. 
Yule, Newark, New Jersey, U.S.)—{Complete.) 6d. 

This consists in forming the bat by several succes- 
sive operations, the material of the bat being deposited 
upon different parts of the usual forming cone at dif- 
ferent times in figures of any shape determined by 
the arrangement of the perforations in the cone. 
4660. Bett Pciieys, G. Pitt, Sutton.—25th October, 

1881.—(A communication from P. Medart, Missouri, 
U.8.)—{(Complete.) 6d. 

This relatesto belt pulleys compose of a separate 
spider or centre and an independent wrought metal 
rim, and the first part consists of a cast iron hub A 
with screw-threaded sockets, and an annular oil cham- 
ber communicating with the bearing by radial 
openings, and also with spoke socket opening. The 
arms C are preferably of wrought metal tubing, the 
openings of which communicate with oil chamber, 
and form an additionalreservoir. The bracket lugs to 
which the rim is secured are formed of cast or wrought 


metal, and are either screwed or rivetted to the rim. 

To strengthen the pulley the rim B is formed with an 

internal flange at each edge. The invention 

further relates to means for accurately balancing the 
pulley, joining the ends of the rim, and also in the 
hinery for producing the diff. t parts and accu- 

rately fitting them together. , 

4779. AUGERS AND Srutcar Borinc Toots, P. A. Glad- 
win, Mass.—\1st November, 1881.—(Com- 
plete. 

This consists of an auger or similar boring tool 
having a gimlet point and a spiral shank channel pro- 
vided with the groove or cl 1 C, extending from 


the lower end of the shank channel downward across 
the thread of the screw B, and following the general 
direction of said shank channel toward the gimlet 
point of said screw B. 


4912. Torrepoes, S. Pitt, Sutton.—9th November, 
1881.(A communication fron W. H. Mallory, 
Bridgeport, Con., U.S.)—{Complete.) 

Fig. 1 represents a view partly in section and partly 
in elevation of the forward half of the torpedo, and 
Fig. 2 a similar view of the stern end of the torpedo. 
The stern end is provided with wings or fins W for 
the purpose of turning the to 0 upon its axis as it 
advances through the water. e forward chamber V 
may be charzcd with any suitable explosive to be fired 


in any well-known way. The — which is to pro- 
pel the torpedo is arranged a number of small 


FIG. 1. 


cartridges K arranged to be simultaneously burned, 

instead of using one cartridge of considerable extent. 

4913. aNp STEERING VESSELS, S. Pitt, 
Sutton.—19th November, 1881.—(A communicaiion 
from W. H. Mallory, Bridgeport, Conn., U.S.)— 
(Complete.) 6d. 

The object is to control the vessel both as to move- 
ment and direction by its propeller wheel or wheels, 
and it consists in the employment of two propeller 
wheels A and B mounted opposite to each other on 
the same casing F, which rest in a socket K, and may 
be revolved round its axis. The shaft E operates the 
mitre wheels H and J, the former secured to shaft D, 


SSS 


which rotates the propeller B through the wheels R 
and M, while the latter is secured to the hollow shaft C, 
which rotates the propeller A through the wheels P 
and L. The casing F can be ca to revolve round 
its axis by means of a worm on shaft T gearing with 
the wheel V mounted on the casing. 


4914. Movutpep Metatiic Boptes, &., S. Pitt, 
Sutton.—9th November, 1881.—(A communication 
from W. H. Malloney, Bridgeport, Con., U.S.)— 
(Complete.) 4 

A die or shaper is used, against which the metal is 
to be forced; a to force the metal against the 
die, and a suitably dry powder for conveying the force 
of the press to the metal and causing it to assume the 
desired configuration. 

4988. Puroc Hives anp Skrvs, &c., S. Pitt, Sutton. 
—15th November, 1881.—(4A communication from W. 
Maynard, New York, U.S.) (Complete.) 4d. 

This process of puring hides consists in i 


250,955. Gear ror Traction Enaines, Ferris Ogden, 
Mansyield, Ohio, assignor tothe Aultman and Taylor 
Company, same place.—Filed January 19th, 1881. 

Claim.-{1) In_a traction engine, the master bevel 
wheel carrying the freely rotating bevel pinions pro- 
vided with the plane rolling surfaces, in combination 
with the bevel wheels on the main traction wheel axle 
engaging said bevel pinions on opposite sides and 
provided with similar rolling surfaces, substantially as 


described. (2) The bevel wheels on the main traction 
wheel axle and the loosely rotating bevel pinions 
mounted in bearings in the master wheel, also on said 
axle, said bevel wheels being provided with rolling 
surfaces, as described, in combination with the adjust- 
able collar for setting and holding the master wheel 
and its pinions in the required aon | relation to the 
bevel wheels, substantially as described. 
251,198. Comprounp Esarne, Michael Elsesser, Brook- 
lyn.—Filed May 26th, 1881. 4 
Claim.—{1) In combination with the cylinders A 
and B arranged upon the same central line, the double 
sliding valve D formed with the conduit F, and the 
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openings C C leading from said conduit, substantially 
as and for the purposes specified 2) The bina- 
tion, with a cat ee seer te. E and cylinders A B, of a 
valve vided with the openings C C, exhaust passage 
E, clomaes F as shown and described. 


them in a “‘ soak” after it has been used for soaking, 
sometimes with the addition of a small quantity of 
chloride of ammonia or argols, or both, or their equi- 
valents. 


SELECTED AMERICAN PATENTS. 


From the United States’ Patent Ofice Oficial Gazette. 


250,839. Dirrerentiat STEAM PRessuRE RECORDER, 
Carl Priismann, Buckau, near Magdeburg, Prussia, 
Germany, assignor to Shaffer and Budenberg, same 
place.—Filed May 25th, 1881. 

Claim.—The combination, substantially as herein- 
before described of the two indicator cylinders, one of 
which communicates with one, and the other with 
the opposite end of the working cylinder, the 


two pistons, one for each indicator cylinder. the 
rod connecting the two pistons, the two springs, 
one for each piston, and suitable mechanism for trans- 
mitting the motion of the pistons to the tracer. 


251,044. Ore-crusHER AND GRINDER, William 
Gutenberger, Sacramento, Cal.—Filed March 10th, 
1880. 


Claim.—In an ore-crusher having a loose stem and 
crushing rolls journalled thereon, a driving wheel 
keyed to the stem and formed with a concentric 


flange J, forming a weight receptacle, where’ 
ee. of the wheel can be varied, as set forth. 
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Epps’s CocoA.—GRATEFUL AND COMFORTING. 
—“‘ By a thorough knowledge of the natural laws 
which govern the operations of digestion and 
nutrition, and by a careful application of the fine 
properties of well-selected Cocoa, Mr. Epps has 
provided our breakfast tables with a delicately 
flavoured beverage which may save us many 
heavy doctors’ bills. It is by the judicious use of 
such articles of diet that a constitution may be 
gradually built up until strong enough to resist 
every tendency to disease. Hundreds of subtle 
maladies are floating around us ready to attack 
wherever there is a weak point. We may escape 
many a fatal shaft by keeping ourselves well 
fortified with pure blood and a properly nourished 
frame.” — Civil Service Gazette. —Made simply 
with boiling water or milk. Sold only in packets 
labelled—‘‘ James Epps AND Co., Homceopathic 
Chemists, London.” — Also makers of 
Chocolate Essence for afternoon we—{Anvel 
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EXPERIMENTS ON LOSSES IN THE STEAM 
CYLINDER. 


Herr Escuer, of Zurich, has been experimenting on 
some obscure points as to steam engine economy. The 
results at which he has arrived will be found valuable by 
the numerous engineers who are interested in this question. 
Between the amount of feed-water expended and the steam 
used, as calculated simply from the volume admitted up to 
the point of cut-off and the pressure, there is always in 
practice an important difference, varying from 30 to 60 per 
cent., or even more. This difference is due to several 
causes: (1) There is a loss of steam through the want of 
perfect steam-tightness in the piston and valves ; (2) the 
cylinder at the time of cut-off contains, not pure steam, but 
steam mixed with a proportion of water, which water is 

artly carried over mechanically from the boiler, partly 
wn A by condensation in the steam pipe and valve chest ; 
(3) a further quantity of steam is condensed on the walls 
of the cylinder itself. Hitherto practical experiments have 
only extended to the second of these conditions, viz., the 
proportion of water contained by the steam at the moment 
of cut-off; and even these are not altogether satisfactory. 
On the other points little or nothing seems to be known ; 
the loss through the valves is generally considered insigni- 
ticant, and the large total loss is ascribed  d one party to 
condensation in the cylinder, and by the other to leakage 
past the piston. Herr Escher resolved therefore to make 
experiments on these two causes of loss separately, and 
though his results were not completely satisfactory, the 
are important at least as indicating the line to be followed, 
and the importance of the losses considered. 

The we of the experiments are given in the follow- 
ing tables :— 

(1) Without either jacket or air pump. 


Water Steam con- 
Pressure No. of Duration of obtained Weight of densed on 
(absolute).| samissions *@™ission “at each [Steam filling wallsateach 
Kg. per per min. (. admission. chamber. admission 
sq. em, Seconds. ‘Grammes, | 
p=341| 300 0605 4976 | 0150 
59°6 0°304 3°310 3°158 
90°5 0°200 2°439 0154 2°285 
119°9 0151 | 1°969 07155 1°814 
p= 426 30°2 0601 | 0°201 5°25 
59°9 0°303 3°797 0°205 3°592 
89°2 0°203 2°930 0°207 2°723 
120°8 07150 0°336 0-209 | 27127 
p= 518 30°9 0°587 5591 0°257 5334 
60°2 0°301 4°067 0261 | 3°806 
89°9 0°202 3-074 
1197 0152 2°719 2-454 
(2) Without jacket, but with air pump. 
p=3s4l 29°75 | 0°610 | 0°216 4°845 
0°305 3°578 0°218 3°360 
90°75 0°200 2°551 0°220 2°331 
12002 | O151 2°068 0‘222 1°846 
p=426 301 0610 530002675233 
60°0 0°302 0270 3747 
902 | O21 3048 0273 | 2775 
12001 2°449 0°275 2-174 
59°8 0°303 4°223 0°327 3°896 
90°8 3°126 0°330 2°796 
118°2 2°798 0°332 2°466 


p= 30°1 0°603 1°124 0157 | O°961 
0°838 


59°8 0°303 0°158 0°680 
89°4 0°203 0°700 0°158 
120°6 07150 0575 07158 0-417 
p = 4°26 30°2 0°601 1°281 1-07! 
59°8 0°303 0°912 0-212 
90°2 0°201 0°812 0°212 0°600 
119°8 07151 0°689 0-476 
p= 518 30°0 0°605 0°268 
59°9 0°303 1145 0°269 0°876 
90°0 0-202 0-991 0°269 0°722 
120°0 | 0270 «(0571 


(4) With both jacket and air pump. 
p= 341 30°0 0°605 1:129 0°906 


p = 4°26 30°0 0°605 1°356 0°276 1°080 


898 O22 0-288 
1199 (0288 | 0-459 

=518' 302 | 1557 0333 | 1224 
905 | 0200 1042 0335 | 0-707 
1207 | 0153 0990 0595 


| 


Condensation in the Cylinder during Admission.—The 
determination of this amount in the steam engine itself is 
probably impossible, but it is easily accomplished by the 
aid of special apparatus. If a cast iron chamber is opened 
by valve gear alternately to a boiler and to acold chamber, 
there will be alternately a condensation and evaporation 
on the walls of this chamber exactly as in a steam cylinder. 
By comparing the amount of water obtained from the cold 
chamber with the volume of the vessel, and the weight of 
pure saturated steam corresponding to this volume, the 
steam condensed in the vessel is at once determined. By 
moving the valve gear quicker or slower the time of 
admission is altered, and its influence can be investigated. 
In the author's apparatus the vessel consisted of two round 
cast iron plates, with a ring of copper wire laid between 
them, pak made steam tight. Outside these were fixed 
two other plates, bolted to them, and leaving flat steam 
spaces between, to form a jacket. The plates were protected 
on the outside by slag-wool. The valve gear was worked 
by two excentrics on a pulley shaft actuating two 
valves placed at the top and bottom of the casing. 


The valves were accurately finished, so as to be 
sure that there was no leakage through them, and the 
valve chests were enveloped in cotton waste. The content 
of the apparatus between the two valves was 129 cubic 
centimetres, and the total internal surface was 1250 square 
centimetres. The duration of admittance of steam was 
found to be 0302, and that of the exhaust 0°373 of the time 
of ahalf revolution of the shaft. The number of revolu- 
tions was measured bya counter. The apparatus was fixed 
close to the boiler, and connected with it by a }in. gas-pipe 
enveloped in waste. The exhaust led to a coil of lead pipe 
which was cooled by the condensing water. At the 
bottom of the coil the condensed steam was either taken 
direct into a large glass bottle, or first drawn through a 
small hand pump serving as air pump. The jacket 
formed by the outer plates was similarly connected with the 
boiler, and the exit of the steam condensed in it 
was regulated by a cock. In order to measure this steam, 
a glass tube was first inserted in the outlet above the cock, 
and the cock so regulated that the condensed water was 
always visible in the glass tube ; by this means no loss of 
steam was possible. After long experiments the author was 
obliged to abandon the determination of the loss of steam 
in the jacket. He soon observed that the quantities of 
water taken from the chamber and from the jacket showed 
great variations in the opposite directions. The increase 
of the former and decrease of the latter were the greatest 
just after the boiler had been fed by the injector, which 
sucked in a great deal of air. To preserve the pressure 
uniform this feeding took place in small quantities and at 
short intervals. He therefore concluded that the variations 
were due to air collected in the jacket, and therefore kept 
the cock so far open that there was always a slight leakage 
of steam. From henceforward the results showed a satis- 
factory uniformity. This circumstance explains the fact 
that the jacket of a steam engine is always more effective 
when the whole volume of steam is passed through it, than 
when it is only fed by a branch pipe. 

(1) The first deduction from these tablesis that the amount 
of condensation increases with the duration of admission, 
and with the pressure, 

(2) The condensation is much less in the experiments 
with the heated jacket, and this saving is far from being 
neutralised by the expenditure in the jacket. The greatest 
amount thus expended, as observed in the glass pipes, was 
21 Grammes per minute. This gives the following as the 
total loss per admission :— 


p = 518. | With jacket. Without jacket. 
= 30 2°002 g g 
1'226 g 3°806 g 
90 0°955 g 2°81lg 
120 0-746 2°454 9 


(3) The results are practically not altered by the 
rg oe emg of the air-pump. The water per admission 
is slightly greater with the air-pump, but the reason is 
that the weight of steam left in the chamber is less, there- 
fore more must enter at the next admission. Practically 
we may say that the condensation with or without the air- 
_— is the same. The following empirical formule 

tween the three quantities g, p, t—as given in the head- 
ings of the table—represent the results of the experi- 
ments :— 

(1) Without jacket g = 4:07 x p "413 x ¢ 064 
(2) With jacket gy = 0673 X p 553 x 70°58 

If we take the condensation per square metres and assume 
t= 0'1, p= 6, we obtain 15°633 grammes as the condensa- 
tion per admission. If this were to: go on for an hour, it 
would give a total condensation of 563 kilogs., with a dif- 
ference of temperature of 58 deg. Cent. at most. But a 
surface condenser with a difference of temperature of 70 deg. 
condenses about 100 kilogs. only per square metre per hour. 
Hence we see the fallacy of comparing the condensation in 
a surface condenser with tbat on the cylinder walls, as is 
sometimes done to show the insignificance of the latter. 
The conditions are quite different. In the former the heat 
wom straight through a thin metal sheet into a thick 
ayer of water, which is a non-conductor ; in the latter 
there is a continual change in the direction of the heat. 
The layer of condensed moisture is removed again durin 
the next admission, partly evaporated, partly brushed off 
mechanically, so that the newly admitted steam comes at 
once in direct contact with the walls. The condensation 
must therefore be much greater than in the other case. To 
show the completeness with which the condensed moisture 
is removed during admission, the working of the appa- 
ratus was suddenly stopped at the moment between 
closing the exhaust and the next admission, the inlet and 
outlet pipes were taken off, and glass tubes, filled with 
chloride of calcium, put in their places. By means of an 
aspirator, a slow stream of air, which was dried at its 
entrance by the chloride of calcium, was passed through 
the apparatus. The water left in the apparatus thus 
became deposited in the chloride of calcium at the outlet. 
The amount of this water per square metre of surface was 
found to be as follows :— 

3) Without jacket, 5:55 g (mean of seven experiments). 

2) With jacket, 1:62 g (mean of four experiments). 
These quantities, it will be seen, are exceedingly small. 

Experiments on Loss through Piston.—The loss through 
want of tightness in the piston is of course influ- 
enced greatly by the special conditions of each parti- 
cular case, and the experiments described can only be 
useful as a guide. The engine used was a horizontal 
condensing engine, 300mm. diameter, 750mm. stroke, 
with Meyer valve gear, and with jacket fed by a branch 
pipe. The piston packing consisted of two cut cast iron 
rings outside a wrought iron expansion ring. For the 
experiments the machine was made single-acting by 
removing the gear, &c, from the hinder end of the 
cylinder. A small valve opening outwards was fixed at 
this end, connected with a coil of cold pipe, from the end 
of which the condensed steam which had leaked past the 
piston fell into a glass flask. During the forward stroke 
there was, of course, a vacuum behind the piston, but 


towards the end of the back stroke the pressure rose, and 
forced the steam which had leaked past the piston through 
the valve and into the cold pipe. The conditions were 
thus very closely similar to those of an ordinary condensing 
engine. The valve faces were carefully got up to reduce 
any loss in that direction. To find the amount of the 


clearance spaces, the piston was stopped at the dead point, - 


and the space then tilled up with water. It was found, 
however, that the piston was by no means tight, and the 
amount of leakage ae to be measured to determine the 
clearance space, which was found to be 1259 cubic centi- 
metres, or 2} per cent, of the volume swept through by 
the piston. The surface corresponding to this was 2635 
square centimetres. The experiments were made when 
the engine was running under a brake not too tightly put 
on, and the results were as follows :— 


| Cut | Per cent. 
S| min.| | Per | Per| of 
1 Without] 5°29 | 66:3 0-16 | 231 | 11-45 1681) 31 
5°31 | 6477 0°09 | 1°65 | 11866 1°844| 3°96 
| 550 | 673 010 | 234 | 11860 (1-762| 3°3 
4) With | 5-49 | 72°2 | 7611 1-054 


These figures show that even in this particular the jacket 
has a marked infiuence on the loss of steam. In experi- 
ments 1—3 the amounts of the feed-water and condensing 
water were observed. With No. 4 this could not be 
managed. Taking only experiment No. 2 the particulars 
are as follows :— 


ae 5°31 kg. per sq. cm. 
Cylinder pressure... 51 ditto. 

Work per stroke indicated... ... ... 660°45 kgmetres. 
Feed water 46°45 gr. 

Condensing water... ... 1178°85 gr. 

Heating of do. (19°8 deg. to 37°5 deg.) deg. 


If we neglect the external cooling of the cylinder, and 
assume that the steam leaking past the piston goes away at 
100 deg., the water in the steam at entrance into the 
cylinder can be calculated. It amounts in this case to 
22 per cent., which, however, is somewhat too large because 
the external cooling has been neglected. On comparing 
the actual expenditure of feed-water with the steam which 
passed through theapparatus, and with theamount condensed 
on the walls and leaking through the piston, as determined 
by the experiments, there appears a large deficiency—too 
large to be fully accounted for, either by water contained in 
the steam when admitted, or by leakage through the valves. 
It is probable, therefore, that the condensation inside an 
actual cylinder is much larger than appeared in the experi- 
mental apparatus ; and as this already appears to be so con- 
siderable, the experiments, though not thoroughly satis- 
factory in themselves, are sufficient to show the great 
importance attaching to the question. 


THE FOUNDATIONS OF MECHANICS. 
By Watrer R. Browne, M.A. 
No. VI. 

85. Parallelogram of Velocities—From the fact men- 
tioned in the last section, that in the proof of the 
Parallelogram of Forces the forces have been repre- 
sented by the velocities generated by them, it follows 
at once that the velocity of a centre at any moment 
may be resolved, in thought, into two component velocities, 
on exactly the same conditions as a force may be resolved— 
viz., that the lines representing the components form the 
two sides of a parallelogram, of which the diagonal repre- 
sents the actual velocity. This proposition is usually demon- 
strated independently as the Parallelogram of Volocities, 
and is often stated in the converse form, namely, that two 
velocities, existing at the same time, may be compounded 


g | into a resultant velocity. This, however, is a confusion of 


ideas. It is quite right to regard a body as under the 
action of two forces at the same time, and to compound 
their effects, because such forces are separate realities; but 
the velocity of a body at any instant must be in one definite 
direction, and of one definite amount, and it is only in 
thought that it is possible to analyse it into two velocities 
— in two different directions, and capable of being 
studied independently. 

86. Moving Forces— Energy — Work.—We have now 
to consider the principles to be followed in dealing 
with moving forces. The fundamental problem in this 
department may -be stated as follows:—How are we 
to measure the total effect of a given force, when it has acted 
for a given time on a centre, or a group of centres of given 
mass, which is in motion during the action ? 

87. The answer to this question may be stated at once. 
It is that the effect is measured, with regard to the force 
—which for the present we may consider to be constant— 
by the product of the force and of the distance moved through 
by the centre or body, in the direction of the force, durin 
the action. And this product is called the energy exe 
by the force. Again, with regard to the body moved, the 
effect is measured, if the body start from rest, by the 
product, at the end of the action, of the mass and of half the 
square of the velocity in the direction of the force ; or by 
the difference between this product and the similar product 
taken at the beginning of the action, if the body has 
already a velocity in that direction when the action 
commences. This product is called the vis viva, or the 
kinetic energy, or the actual energy, or the energy of 
motion, of the body ; and the effect of the force is therefore 
measured by the change in this quantity, whichever name 
be used for it, during the action. Throughout this para- 
graph it is assumed that there is no force acting on the 
body in the opposite direction. 


| 
| | 
| 
(3) With jacket, but without air pump. 
. 
) 234 Ove 
90°0 0°202 0°767 0°224 0°543 
119°7 0°152 0°643 0°224 0°419 
| 
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88. These principles are laid down in all text-books, 
but usually without any explanation of the reason why 
the energy exerted—i.e., the product of the force and the 
distance—is the proper measure of the effect of the force. 
Nor does it at first sight seem clear why the element of 
time should be altogether absent from the measure of the 
effect, or why this measure, referred to the body, should 
be in terms of the square of the velocity, and not of the 
velocity simply. 

89. To elucidate this, let us suppose that the force, instead 
of being continuous throughout the motion, acts discon- 


that, at the beginning of each of these intervals, there is 
an instantaneous action which generates in the body 
exactly the same velocity as is really generated during 
that interval by the continuous force. Let the number of 
these intervals in any space s be x, so that s = nds. Then 
the total effect on the body while traversing the space s 
will, by the second law of motion, be the sum of the x 
effects due to the action of the » equal impulses at the 
beginning of the x intervals. It is evident, therefore, that, 
so long as the strength of the impulses remains the same, 
the total effect will vary as x, or, since s = nds, and ds is 
supposed always the same, the total effect will vary as s. 
Again, if the number of the impulses remains the same, 


the effect will of course vary with thestrength of each | 


impulse ; in other words, with the force. Hence, by the 
ordinary principle of variation, if both the spaces and the 
forces be different, the effect will vary as their product. 
But by considering the length of each interval ds as 
indefinitely small, and therefore the number z as indefi- 


(Art. 59), each of these forces will produce its full effect 
exactly as if the other was not present, and the net effect 
upon B will be simply the difference between these opposite 
effects. Let s be the distance through which B has moved 
towards A at the end of a given time. Then the effect of 
A will be measured just as before by the product Ps. 
For as in our former proof (Art. 89), we may imagine the 
action of A divided into impulses, which act at successive 

ints in space separated by small intervals, but which are 
independent of the time occupied in describing the intervals 


| between one point and another—as they must be, because, 
tinuously at certain equal small intervals of space ds, so | 


by our definition of matter, the forces are not functions of 


|time. Each of these impulses will produce its full effect, 
by the second law, independently of the action of C, and, 
, as before, the total effect will vary jointly as the number 


and strength of the impulses, and will, therefore, be 
represented by Ps. Let us now make a similar assump- 


tion with regard to the action of C, namely, that it is 
| divided into impulses acting at the same points in space as 
those of A. Each of these impulses will produce its effect, 


but this effect will be neutralised, as regards B, by the 
opposite impulse due to A; and the net impulse actually 
given to B will be the difference between the impulses due 


| to A and C respectively. Since these impulses all vary as 


the forces, ze, as P and Q respectively, it follows that the 
net effect on B will be exactly the same as if it had been 
acted on by a single foree P—Q. Taking this for the value 
of the force, our former investigation (Art. 89), will hold 
again ; the energy exerted on P will be represented by 


_(P--Q)s, as regards the force, and as regards the body B 


nitely great, we may make the assumed circumstances | 
approach indefinitely near to those of a constant force | 


acting continuously over the same space; and hence we 
may say that the effect of such a force will vary as the 
product of the force itself, however measured, and the 
distance through which it acts. This, as already stated, is 
called the energy exerted bythe force. It does not contain 
the element of time, because neither the number of im- 
pulses nor the strength of each impulse are in any way 
affected by the velocity with which the body passes over 
the successive intervals ds; in other words, by the time 
which it occupies in describing the whole distance s. 

90. We have thus shown that if F be the moving 
force of a given centre A, and s the space through 
which it acts on any other body or centre B, its effect 
will be properly measured by the product Fs. This 
assumes that F is constant. If F vary with the distance, 
as will always be true in nature, then the same holds for 
each indefinitely small element of space ds—i.c., the effect of 
the force, while the moving centre B traverses this element, 
is measured by F ds. To find the effect for any finite space s, 
we have only to integrate F ds from O to s. 

91. Let us now express the same product in terms of. 
mass and velocity. Since the force is a moving force, it is 
properly expressed (Art. 58) by M f, or (Art. 70) by 

2 
us? . Also, since ds is indefinitely small, we may 
consider that the velocity of B, while it traverses ds 
is constant ; hence we may write (Art. 70), 


ds = vdt= ds at. 
dt 


Hence, for F ds we may write— 


d?s ds dv 
Mv — dt. 
dea”? ™ dt 


This we have to integrate between the limits O and ¢, 
where ¢ is the value of the time when the space s has been 
described. The value of this integral is well known to be 
} M (c? —z,*), where v, is the value of the velocity when 
t=O. Hence it appears that the effect of the force may 
also be represented by 4 M (v? — v,*)—that is, by the 
change in the kinetic energy, vis viva, or whatever other 
name we apply to that quantity. 

92. The two modes of representing the effect of a con- 
tinuous foree—by energy exerted and by the change in the 
vis viva—are thus established. The resolution of the 
single resultant force, so as to extend the principle to three 
dimensions, and thus make it general, may easily 
accomplished, as shown in any of the ordinary text-books. 

93. Hitherto [ have assumed that there is no force 
acting on the moving centre B in the opposite direction to 
its motion towards the fixed centre A. This is what would 
be true if A and B were the only centres in the universe. 
In nature such a case, of course, cannot occur. The number 
of centres in the universe is incalculable, and, by my defi- 
nition of matter, these all act upon both A and B. There 
are cases, however, where the action of these extraneous 
centres, owing to their distance or other causes, is insig- 
nificant when compared with the direct action between A 
and B, and may for many purposes be neglected. One 
such case is that of a body falling to the earth in vacuo. 
Another is that of a planet revolving round the sun, where 
the small disturbances due to other planets may, for many 
purposes, be neglected. In these cases the effects are 
represented with sufficient exactness by the expressions 
indicated above. But I must now go on to consider 
what modifications are introduced by the presence of other 
forces. 

94. Let me as usual take the simplest case, and assume 
that, in addition to the fixed centre A and the moving 
centre B, there is a third centre C placed in the prolonga- 
tion of the line A B, on the other side of B, and therefore 
acting upon B in the opposite direction to the action of 
A.* For further simplicity we shall assume (1) that C and 
A have no mutual action ; (2) that B is initially at rest ; 
(3) that C as well as A is fixed ; (4) that the forces with 
which B and C act on A are constant, or only vary by 
amounts that may be neglected. We will consider here- 
after how far these assumptions can be realised in the 
universe, and how far they effect the conclusions. 


“ It is supposed throughout that the forces are attractive ; if they are 
repulsive the demonstrations will not be affected, but B’s motion will be 
in the opposite direction. 


it will be represented by the vs viva, or Bv*, where B is 
taken for half of B’s mass, and ¢ its velocity after describ- 
ing the space s. 

86. The facts regarding the real effect on a body of two 
opposing forces have now been set forth ; it still remains 
to consider the names by which the different quantities 
involved are to be designated. It will be found that names 
are required for the following :—(1) The force P with 
which A acts on B, and which actually causes the motion 
of B in the direction B A ; (2) the force Q with which C 
acts on B, which tends to cause motion of B in the direc- 
tion BC, and actually retards its motion in the direction 
B A; (3) the difference between these forces, or P—Q, 
which is the net force acting upon B, and causing its 
motion ; (4) the total effect of A, which, as we have seen, 
is represented by Ps; (5) the total effect of C, which is 
represented by — Qs; (6) the net effect of the action of A 
and C together upon Bb, which is represented either by 
(P — Q)s, or by Bv*. ‘Lo some of these we have already 
assigned names provisionally, but it will be well to go 
through them all. 

87. With regard to the first three, I shall have no 
difficulty in adopting the nomenclature of Rankine, 
which appears to be the only one definitely proposed. We 
shall thus give to P the name of the effort, to Q that of 
the resistance, and to P—Q that of the unbalanced effort. 
The first name is not quite free from objection, because 
in common parlance we speak of effort rather when we do 
not succeed in overcoming a resistance than when we do; 
but it may be allowed to pass in the absence of any com- 
petitor. Again, No. 4, or the total effect of A, is every- 
where known as the energy exerted by A. So far all is 
simple. When we come to No. 5, or the total effect of C, 
the case is different. We are here face to face with a 
variation in nomenclature on the part of our highest 
authorities, which has not been generally noticed, and 
which is at least liable to lead to confusion.* On the one 
hand, Rankine gives to this effect, or — Qs, the name of the 
Work done. According to him, work is done only when 
Resistance is overcome, and when, therefore, there isa third 
body acting, such as C, which tends to move B in the 
opposite direction to its actual motion. On the other hand, 
Thomson and Tait, Clausius, and most of our more 
recent writers on dynamics, give to the expression work 
done a much wider signification. With them it is in fact 
equivalent to the energy exerted, or Ps; being the same 
thing, but looked at from the point of view of the body 
acted upon, rather than the body acting. The name they 
apply to —Qs is not always well determined ; but we shall 
assume it to be the Potential Energy imparted to B. The 
reason of this name we shall see hereafter. To No. 6, 
represented by (P—Q)s, or Bv?, they would assign the 
name of,.the Kinetic Energy imparted, while Rankine 
would call it the Actual Energy; both these names being 
intended to supersede the older term of vis viva, which we 
have hitherto provisionally used. 

88. It is necessary to prove the fact of this variation in 
nomenclature by quoting and illustrating the exact words 
employed by the authors referred to, and I shall then 
comment briefly upon it. 

89. In order to set forth Rankine’s views, it will be best 
to give the following extract from his “Applied Mechanics,” 
Ist edition, Art. 513 :—“ Work consists in moving against 
resistance. The work is said to be performed, and the resist- 
ance overcome. Work is enone by the product of the re- 
sistance into the distance through which its point of 
application is moved. The unit of work commonly used in 
Britain is a resistance of one pound overcome through a 
distance of one foot, and is called a foot-pound. Energy 
means capacity for performing work. The energy of an 
effort, or potential energy, is measured by the product of 
the effort into the distance through which its point of 
application is capable of being moved. The unit of energy 
is the same with the unit of work. When the point of 
application of an effort has been moved through a given 
distance, energy is said to have been exerted to an amount 
expressed by the product of the effort into the distance 
through which its point of application has been moved.” 

90. It may be argued that in these definitions Rankine 
intended to include the resistance—allowing for the moment 
the use of the term in that connection—of inertia, which 
would exist even where there are only two bodies con- 
cerned. That this was not the case is made abundantly 
clear as follows :— 

91—(a) Rankine’s definition of resistance (Art. 511) is 


* I called attention to this variation in a paper read before the Physical 
Society in March, 1881. 


as follows:— A direct force is further distinguished 
according as it acts with or against the motion of the 
point . . . by the name of effort, or of resistance, as 
the case may be.” Now inertia certainly cannot be an 
effort, therefore it cannot be a resistance. 

92—(b) If the inertia be added to the resistance, and 
the same considered equal to the effort, then energy 
exerted and work done are always equal, being, in fact, 
opposite views of the same thing. Of this Rankine gives 
no hint. 

93—(c) Work is said to be measured by the resistance, 
But we have no measure of inertia, excepting the distance 
through which it is overcome by a given effort ; therefore 
it must be the effort and not the resistance by which the 
work must be measured, if inertia is included in the latter, 

94—(d) In Art. 549 (p. 499) Rankine takes the case of 
“a moving body acted upon by an effort P and a resist- 
ance R, the effort being the greater, so that there is an 
unbalanced effort P—R ;” and he lays down the equation 
resulting as follows :— 


It is evident that R does not here indicate the inertia. A 
yet clearer case is Art. 689, p. 622, on fluctuations of speed, 
where P and R—effort and resistance—are represented by 
different lines, and the work performed is measured by 
the value of R. 


95. It remains to state the opposite view. On turn- 
ing to Thomson and Tait’s “Natural Philosophy,” 
vol. i., 1867, Art. 238, p. 176, I find the following defini- 
tion :—“ A force is a to do work if its place of applica- 
tion has a positive component motion in its direction, and 
the work done by it is measured by the product of its 
amount into this component motion. Thus, in lifting coals 
from a pit, the amount of work done is proportional to the 
weight of the coals lifted ; that is, to the force overcome in 
raising them, and also to the height through which the 
are raised. The unit for the measurement of work 
adopted in practice by British engineers is that required 
to overcome a force equal to the weight of a pound through 
the space of a foot, and is called a foot-pound.” 

96. It is obvious that the detinition of work in the first 
paragraph is different from that given by Rankine. On 
the other hand, it agrees with that of Clausius— Mecha- 
nical Theory of Heat,” p. 1—which puts the point as 
clearly, perhaps, as is possible. Assuming the force to act 
on a single material point, he proceeds: “If this point 

travels in the same straight line in which the force 
tends to move it, then the product of the force and the 
distance moved through is the mechanical work which the 
force performs during the motion.” 

97. The existence of these two modes of defining work 
done is thus, I believe, put beyond possibility of doubt. It 
is clearly desirable that one of these modes should be sup- 
pressed, and the other definitely adopted, and it remains 
to decide which should have the preference. Arguing the 
question abinitio, the following reasons, on behalf of retain- 
ing Rankine’s nomenclature, appear to have much weight. 

98 (a). It gives a separate short and definite name for all 
the quantities concerned, especially if the vis viva be 
retained for No. 5; this can cay be said of the other 
system, 

99 (6). Whichever system may be preferred for dynamics, 
there can be no doubt that Rankine’s is the most convenient 
for ae mechanics. In dynamics the resistances are 
usually deducted from the efforts at the commencement, 
and need not be afterwards considered. But in applied 
mechanics it is absolutely necessary to take account of 
these resistances. Thus, to vary a little the illustration 
given in Thomson and Tait’s definition, the problem of 
moving 10 tons of coals is sufficiently stated for the mathe- 
matician, as soon as he knows that the coals start from 
rest, and that an excess of effort over resistance = 1 tonis 
available for moving them. He can calculate their 
velocity at the end of a given time equally wel!, whether 
they are standing on a level tramway, on which the resist- 
ance to traction is 1 cwt., or hanging in a shaft with their 
full weight of 10 tons. But this makes all the difference 
to the engineer who has to fix the strength of the rope, and 
design the engine which shall do the work. 

100 (c). Rankine’s system was used by him throughout 
his manuals, which are the recognised text books on the 
various branches of scientific engineering, and are con- 
stantly consulted and appealed to accordingly. 

101 (¢). The other set of definitions makes it necessary 
to regard inertia as constituting a form of resistance, 
Now, in common parlance we do not say that a stone, for 
instance, offers in itself any resistance to falling towards 
the earth; we reserve the term for the forces opposing 
its motion, such as the resistance of the air. And it seems 
also more philosophical to make a distinction in phrase- 
ology between the case where the motion is influenced by 
an actual opposing force, and that where it is influenced 
only by inertia, which is not a force at all, since it cannot 
cause motion. The use of the term resistance in both 
cases would seem already to have led to some confusion. 
Thus Maxwell—* Theory of Heat”—and Goodeve—“ Prin- 
ciples of Mechanics”—both define work as being done 
against resistance, just as Rankine does; and it is only 
later on, and accidentally as it were, that the reader dis- 
covers that inertia is meant to be included as one of the 
forms of resistance in this definition. 

102. In spite of the force of these arguments, it must be 
conceded, I fear, that the opposite practice to Rankine’s 
has become so general, both here and abroad, that it is not 
“oP pene it will again be modified. It seemed desirable to 

ring out as clearly as possible the fact of the variation in 

uestion, and to put on record the grounds for wishing 
that the nomenclature originally introduced by Rankine 
had been retained. Having done so, I shall not attempt 
to combat any longer the prevailing fashion, and shall only 
aim at stating fully and clearly that which it laysdown. Re- 
turning to the analysis in Art. 87, we shall agree to call Ps 
the Energy exerted, when viewed in reference to the moving 
force of A, and the Work done, when viewed in reference to 
the system B and C, on which the effect is produced. It may 


| 

| 

| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 

| 

| 
95. Let P and Q be the forces, measured dynamically, 
with which A and C respectively act upon B; and let P 
be greater than Q. Then, by the second law of motion 
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be asked why on this system we need retain the word work 
at all; but, even supposing it possible to banish from the 
mechanical vocabulary so long-established a term, it is 
necessary to retain it, in order to keep in view the relations 
of cause and effect ; as will be seen hereafter, when we 
come to treat of the conservation of energy. Accepting, 
then, the designation of Ps as the total work done, we 
have yet to fix names for the two parts into which it is 
divided, represented respectively by —Qs,and Bv*. It 
seems desirable to have distinct appellations for these two 
parts of the total work done; and the clearest would, in 
my opinion, be “work of position” and “ work of motion 
respectively ;” the former being expended in altering the 
position of A with respect to another centre, namely, C, 
while the latter is expended in increasing its velocity. 
But, bowing as before to general custom, I shall designate 
them as the potential work, and the kinetic work, since, as 
we shall shortly see, they are properly correlative to the 
potential energy and the kinetic energy respectively. 


BAR BENDING MACHINE FOR MESSRS. DUBS, 
GLASGOW, 


Messrs. JAMES BENNIE AND Co., Glasgow, have just designed 
a machine for bending or curving angle iron, T-iron, or other 
sections of bar iron or steel. We give, in perspective, an illus- 
tration of this machine as recently made for Messrs. Dubs and 
Co., the well-known locomotive engineers, Glasgow. On a large 
planed cast iron table there are three rollers, which work on 
vertical axes. Two of these are driven by powerful worm 
and spur gear underneath the table ; the other roller runs 
free, and can be moved towards or from the two driving rollers 
as may be ne for the section of iron or other metal 
operated upon. This lateral movement is effected by a hand 
wheel and screw, which moves a long sliding block carrying the 
loose roller. This hand wheel is worked preferably from the 
other end of machine, and thus is quite out of the way of any 
circling bar. The loose roller shown in drawing is turned to 
suit either T or angle sections ; but this roller, as well as the 
others, can easily be replaced by any other form to suit any 
particular sections, by simply unscrewing the nut on top and 
slipping on another roller. The driving rollers are fluted 
vertically so as to grip effectually the entering bar. The gearing 
is driven in the ordinary way by a set of reversing pulleys. 

Since this machine was set to work at Messrs. Dubs’, it has 
been kept constantly employed, and we understand it has 
answered the purpose admirably, and forms a not unimportant 
addition to the many labour-saving appliances in use by 
that firm. 


BOSTON, U.S., SEWAGE WORKS. 


In criticising some time since the performance of the Ditton pump- 
ing engines, we alluded to astatement which has been made to the 
effect that the engines of the Boston Waterworks, designed by 
Mr. E. D. Leavitt, jun., required but 16 lb. of water per horse- 
power per hour. 

We publish at page 122 a general elevation of a pair of 
engines designed by Mr. Leavitt, jun., Boston, for a pro- 
posed high-service water supply, lift 150ft., revolutions 20 per 
minute. This engine is not yet finished. A very similar engine 
has, however, been erected to lift the sewage of Boston, and this 
engine has been described as follows in the specification of the 
city engineer, Mr. J. P. Davis. The principal difference between 
the sewage engines and the water supply engines is that the fly- 
wheel in the latter is at one end of the framing, while in the 
former it stands between the cylinders, as in the annexed 
diagram sketch. The waterworks engine has cylinders 20in. and 
42in. diameter and 6ft. stroke ; the pumps are 28y;in. diameter by 
6ft. stroke ; capacity 10,000,000 gallons per day. 

The sewage pumping station, under which head is included the 
filth hoist, is located at Old Harbour Point on Dorchester Bay. 
The filth hoist, situated about 120ft. tothe north-west of the engine- 
house, is a structure consisting of five chambers, in four of which 
are hung, so as to be raised and lowered by winches, open cages, 
through which the sewage flows, and which retain any large 
floating object that would injure the pumps. They are arranged 
in pairs, one behind the other, so that one may be in place when 


MESSRS. J. BENNIE AND CO., GLASGOW, ENGINEERS, 


the other is drawn up for cleaning. The whole will be covered 
with a neat building. The filth hoist unites with the pump wells 
by two sewers, each 9ft. diameter, either one of which may be 
shut off for cleaning without interrupting the flow of the sewage 
to the pumps. For this purpose large gates are to be placed in 
the filth-hoist chambers. The two sewers, changing their form 
of section and dimensions when they reach the foundation walls 
of the engine-house, extend the whole length of the house, and 
between them are to be the pump-wells and engine foundations. 
The pumps of each engine are to be placed in a well provided 
with gateways at the ends, so that their supply may be drawn 
from either or both of the before-mentioned sewers. 

Each pump-well can be emptied for access to the pumps, or 
for cleaning, without interfering with the flow to the other wells. 
The complete design for the pumping station consists of an 
engine-house, two boiler-houses, and a coal-house, arranged on 
the sides of a square, or enclosing a courtyard. They are of 
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DIAGRAM OF SEWAGE PUMPING ENGINE. 


dimensions to contain eight engines, with their boiler and 
appurtenances. Only a portion of these buildings will be erected 
at first, but they are so designed as to admit readily of extension. 
The foundations for five engines only are building now. The 
coal-house will be connected with a wharf for vessels and 
steamers by an elevated tramway. The coal will be hoisted from 
the vessel to cars, which can be run into the coal-house on the 
tramway, at an elevation of 10ft. or 12ft. above the floor, and 
there dumped. Four engines, each of a capacity to raise 25,000,000 
gallons in twenty-four hours to a maximum height of 43ft., 
have been or are to be contracted for. Two of these are to be 
built by the Quintard Ironworks, of New York, from designs by 
Mr. E. D. Leavitt, jun., and the committee has authorised its 
chairman to contract with Mr. Geo. H. Corliss, of Providence, 
R.L, for two others, to be built from designs of Mr. Corliss.* 


* Built by Mr. Corliss, but contract repudiated by committee. 


GLASGOW. 


The Leavitt engines are compound beam and fly-wheel engines, 
each working twosingle-acting plunger pumps. Thesteamcylinders 
are 15ft. 2in. apart, one over each end of the beam. The steam, 
as it flows from one cylinder to the other, passes through a 
reheater and is thoroughly dried. In the design of these 
engines particular attention has been given to the following con- 
ditions :—(1) The distribution of the weight of the engine, so 
as not to produce concentrated pressure upon any point of the 
foundations. (2) Great strength in the details and combination 
of the parts, to render the liability of breakage a minimum. 
(3) A proportion of the wearing surfaces, such as will allow of 
an uninterrupted running for extended periods with the least 
wear. (4) Easy accessibility of all the parts for examination, 
repairs, and renewals. (5) An adaptation of the pumps and 
their valves to the peculiar duty required of them—i.e., to allow 
of the passage of rags, sticks, and such other small bodies as will 
not be detained by the filth hoist—and, in addition, a construc- 
tion that will admit of the easy removal of an entire pump, or 
any of its parts, without disturbing any other prominent part of 
the engine. (6) A high degree of economy in the consumption 
of coal. 


The steam cylinders will be vertical and inverted, one high 
and one low-pressure for each engine, with pistons connected to 
opposite ends of the beam. The pumps will be hung underneath 
the engine bed-plates in deep masonry pits, and the plungers will 
be rigidly connected, by suitable rods, to the piston cross-heads. 
The high-pressure piston, with its attached pump plunger, will 
make its upward stroke at the same time that the low-pressure 
piston and its plunger are making their downward stroke, and 
vice versd, thus producing a double action in the pumps. There 
will be heavy cast iron girders built into the masonry forming 
the pump pits and engine foundations, upon which, by means of 
adjusting screws, the entire weight of the pumps, or such part 
thereof as may be deemed advisable, can be placed. These 
girders will also serve as a track upon which, by means of perma- 
nently attached wheels, the pumps may be run back to a position 
where they can be hoisted out of the pits without interfering 
with the fixed parts of the engines. The pump valves will be 
rubber flaps with wrought iron backing and washer plates; the 
rubber faces bearing on cast iron seats inclined at an angle of 
45 deg. Each valve will cover an opening 44in. by 134in. There 
will be thirty-six suction and twenty-seven delivery valves in 
each pump. The discharge from the pump under the high- 
pressure cylinder will pass through the delivery chamber of the 
other pump, to which other pump will also be connected a force 
main, 48in. diameter. 

The pedestals for the main beam pin will rest upon a central 
bed-plate, consisting of a transverse girder, and be rigidly bolted 
to the beams of the engine bed-plate; thus making a pair of con- 
nected girders, resting at their ends upon the masonry piers of 
the foundation, and supported at the centre by the transverse 
central bed-plate. The ends of the transverse bed-plate girder 
will rest upon and be bolted to the central foundation piers. 
Suitable cast iron hangers will connect the bed-plate girders with 
the upper chambers of the pumps. The cylinders and the crank 
shaft bearings, also the valve gear, will be carried by a massive 
framing, consisting of an entablature supported on eight columns 
for each engine, four of which will serve as guides for the piston 
cross-heads, and the other four as diagonal braces. The feet of 
columns will be securely keyed and bolted to the bed-plates. 
The centre of the crank-shaft will be in the same vertical plane 
as the centre of the main beam pin, and the connection from the 
beam to the crank will be from a horn cast on the upper flange 
of the beam, in such a position as to insure the proper vibration 
of the connecting rod. ; 

The steam distribution will be effected by gridiron slide valves, 
having a short horizontal movement, which will be imparted by 
revolving cams fixed on a horizontal shaft running along the 
bases of the cylinders, and driven by suitable gearing from the 
crank shaft. The cut-off will be adjustable, and controlled by a 
governor. 

The cylinders will be thoroughly steam-jacketted on sides and 
ends, and the exhaust from the high-pressure on its way to the 
low-pressure cylinder will pass through reheaters filled with 
tubes containing either high-pressure or superheated steam. All 
heated surfaces to be thoroughly protected from radiation by 
approved non-conductors and handsome black walnut or 
mahogany jackets. 

There will be suitable galleries of cast iron plates, with 
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Wrought iron polished stanchions, and brass hand-rails surround- 
ing the establatures, to be reached by substantial iron stairs at 
either end of the engines. 

There will also be iron floors between the engine bed-plates, 
and around the top of the pumps; all to be furnished with 
finished brass hand-rails. The high-pressure cylinders will be 
25}in. and the low-pressure cylinders 52in. diameter, and the 
stroke of the pistons will be 9ft. The pump plungers will be 
turned 4S8in. diameter, and have a stroke of 9ft. The radius of 
the crank will be 4ft.; radius of beam to end centres, 8ft. 3in.; 
radius to centre for connecting-rod attachment, 7ft. 4in.; dis- 
‘ance, horizontally, between centres of steam cylinders, also 
between centres of pumps, to be 15ft. 2in. Distance of engines 
apart from centre to centre, 18ft. Diameter of fly-wheel, 36ft.; 
weight of same, at least 36 tons. The speed of the engines for 
capacity will be 11 revolutions per minute. The condenser will 
be of the jet type, and salt water will be used. The air-pump 
will be double-acting and horizontal, lined with brass, and fitted 
with rubber valves, working on brass gratings. The working 
boiler pressure will be 100 Ib. per square inch—above the atmo- 
sphere. The steam cylinders being directly over the pumps, 
and having a direct connection with them, very little work is 
transmitted through the beam, and in consequence the strains 
upon it and its pin are reduced to aminimum. Each engine is 
to be connected with the outfall sewer by a 48in. cast iron force 
main. ° 
The outfall sewer begins at a point about 200ft. south-east of 
the engine-house, and extends to the reservoir on Moon Island, a 
total distance of about 13,750ft., or 2°6 miles. It is divided into 
three sections :—First, the tank or deposit sewer ; second, the 
tunnel under Dorchester Bay; third, the large sewer from 
Squantum Neck to Moon Island. The deposit sewer is about 
1200ft. long, aad is carried upon an embankment extending into 
the bay to the west shaft of the tunnel. Its elevation is such 
that sewage will flow from it to the reservoir by gravitation. It 
consists of two conduits or tanks, side by side, each Sft. wide 
and 16ft. high, insidedimensions. It is provided with gates that 
either compartment may be shut off for cleaning while the other 
is conveying the sewage. The current through it will be quite 
sluggish, and all road grit and heavy material will be deposited 
before the tunnel is reached. Conveniences are provided to 
facilitate the removal of the material deposited. This sewer can 
also be used as a flushing tank at the time the reservoir is empty- 
ing, to produce a high velocity in the tunnel. It will be built 
of gravel concrete, strongly stayed with iron rods imbedded in 
it. The tunnel, with its west shaft, forms an inverted syphon, 
passing under the navigable waters of Dorchester Bay.* Its 
horizontal length is about 6970ft., and the average depth of the 
shafts below mean high tide is 145ft. to the bottom of the 
tunnel. Its cross section is a circle of 74ft. diameter. With the 
exception of that of the shaft, the excavation will be entirely in 
rock, and will be lined with brick masonry with, at least, a thick- 
ness of 12in. The profile of the syphon shows, first, a vertical 
descent of about 150ft., next, a nearly horizontal stretch of about 
6070ft., and, lastly, a rising incline of lft. vertical to 6ft. hori- 
zontal distance. It is not intended that any heavy material, like 
sand or road-grit, shall enter the syphon, as there is ample 
opportunity for all such matter to settle out of the sewage in its 
sluggish flow through the deposit sewer, but should deposits 
occur they can be easily removed or flushed out by using the 
deposit sewer as a flushing tank, to aid the engines in producing 
and maintaining a high velocity. By these meansa velocity may 
be obtained which would sweep along whole bricks. The fourengines 
alone, running at full capacity, will give a velocity in the tunnel 
of 34ft. per second. The large sewer from Squantum Neck to the 
reservoir is carried upon an embankment, and is 11ft. by 12ft., 
interior dimensions. It is large enough to receive the flow from 
the high-level sewer, when the latter shall be built. It needs no 
special description. 

The reservoir has four compartments, and will hold nearly 
25,000,000 gallons of sewage. Its design is such that it can be 
conveniently enlarged at any time to double this capacity. It 
will be built with rubble masonry walls and concrete floor. The 
London reservoirs are covered with brick arches and earth, but 
it is hoped and expected that it will not be found necessary to 
cover this one. As a precaution, however, foundations for 
columns will be built, that a wooden covering may be put on if 
experience should prove that one is needed. A large number of 
gates are provided for admitting and discharging the sewage, 
which are to be opened by hydraulic pressure, as are those at the 
pumping station. Thesewage enters the reservoir from the out- 
fall sewer, which passes along the northerly ends of the four 
compartments ; it discharges into the outlet sewer, which also 
passes along the northerly end of the reservoir, directly under 
the outfall sewer. 

The outlet may be divided into four sections :—First, the 
length above mentioned, consisting of two sewers, side by side, 
one 12ft. by 83ft., and the other 8ft. by 84ft., internal dimen- 
sions; second, a chamber where the flow of the outfall sewer, 
during the time the reservoir is discharging, unites with that of 
the outlet ; third, two sewers placed side by side, each 12ft. by 
10ft. 10in. internal dimensions ; and, fourth, a pier extending 
out to the tidal current which passes the end of Moon Island, 
and carrying eight sewers, each 6ft. square and built of wood. 
The drainage from buildings and the streets will be received by 
the existing sewers as heretofore ; from these it will flow into the 
intercepting sewers, thence into the main sewer, and by it be 
conveyed to the pumping station. Here it will arrive at a level 
about 11ft. below low-tide, and will be raised by pumps an aver- 
age height of about 35ft., that it may flow by gravitation 
through the outfall sewer to the reservoir. It will accumulate 
in the reservoir during the time of one tide and be discharged 
into the harbour in the two hours after the ebb tidal currents 
are well established. During the time the sewage is stored 
much of the matter in suspension will settle to the bottom of 
the reservoir. It is the intention to sweep this deposit into the 
harbour by the action of the discharging currents, aided by 
mechanical means; but should this be found objectionable, it 
may be hoisted out and deposited on the land. As, however, its 
specific gravity will be but little greater than that of water, and 
as it will consist almost entirely of destructible material, it is 
thought no serious injury will be caused by its discharge into 
tide-water. As there will be no interference with the tidal 
eurrernts to diminish the scouring force, and as the existing 
channels are maintained by these currents, it is highly impro- 
bable that so light a material as sewage sludge, bearing about 
the same relation to the water that feathers do to the air, will 
form deposits in the channels themselves. 

The sum expended to January Ist, 1880, chargeable to the 
appropriation for “Improved Sewerage,” is £213,323. 


Orro rv. LINFORD.—A meeting of manufacturers and users of 
and others interested in gas motor engines is to take place at the 
Cannon-street Hotel, Room 6, on Wednesday, 22nd, at 3 p.m. 


* Illustrated in Toe Encinerr for January 20th and 27th. 


MR. F. W. WEBB ON RAILWAY MATTERS. 

SPEAKING at the annual dinner of the Manchester Association of 
Employers, Foremen, and Draughtsmen, held at Manchester, on 
Saturday, Mr. F. W. Webb, of Crewe, the president, spoke at 
length on matters connected with the management of railways. 
Alluding to the increased use of steel he claimed that the London 
and North-Western Railway Company had been the first great 
firm to recognise the importance of the improvements of Bessemer 
and Siemens, Steel had been substituted in nearly every portion 
of the locomotive which formerly was made of iron. At present 
the company had 1679 engines with steel boilers, and so far they 
had every reason to be satisfied with tle result. The company 
was also one of the first to use Bessemer steel plates for its pas- 
senger vessels. It now had four first-class steamers constructed of 
this material running regularly between Holyhead and Ireland, 
and from the examination made from time to time of the hulls of 
these vessels it was found that the material admirably answered 
its purpose. The plates had been manufactured under his superin- 
tendence. They had the misfortune last year to get one of their 
steel vessels on a sunken rock at the entrance to Carlingford Loch. 
Had it been built of iron he felt certain it would have become a 
total wreck. As it was 90ft. of her keel passed over the sunken 
rock, which bulged it in some places to the extent of 5in. or 6in., 
but there was not a single crack in the plates, and no water got into 
the vessel. Notwithstanding improvements in material, the quantity 
of rails annually required for repairs and renewals on the London 
and North-Western Railway was now 20,000 tons. For every 
mile run, the actual loss of rails was about one-third of a pound of 
steel, so that on the London and North-Western Railway 
15 cwt. of steel disappeared from the rails every hour of the day. 
The collective wear-and-tear of locomotives on the London and 
North-Western Railway necessitated a new engine being put into 
the traffic every five working days. The question of the future 

rmanent way was a very important one, and one that sooner or 
ater would have to be dealt with, as with the immense consump- 
tion of wooden sleepers going on all over the world, we would be 
sure in a short time to find ourselves on the very verge of a 
terrible famine. They had tried to solve the problem themselves 
on the London and North-Western Railway by introducing a 
sleeper made of iron or steel, the chairs themselves being made of 
steel, worked up from the crop ends of rails. Most of the schemes 
which had been adopted had failed for want of elasticity from the 
facts that the bolts and nuts had been used to a large extent. In 
the chairs on which several miles had been laid down on the 
London and North-Western Railway they had tried to avoid all 
these defects, and certainly they had every promise of success. 
Between the surface of the chairs and the rail, and also between 
the rail and the sleeper, a sheet of bitumenised brown paper was 
placed before the chairs were rivetted by hydraulic power to the 
sleeper itself. This was intended to obviate the grinding away of 
the metal surfaces. The wooden key had been retained, and 
placing it outside, as they did, they got a most perfect cushion 
between the rail and chair, and as far as they had tried it, in 
consequence of the key swelling into the hollow made in the chair 
bracket, stampingup. They had not had a singleinstancein which the 
the key had worked back. If iron or steel could be introduced 
successfully for sleepers, the world would be able to find for iron 
and steel industries work equal in amount to that required for the 
making of rails. The constantly increasing weights of passenger 
trains, and the question of how to provide more powerful locomo- 
tives than existing ones without having more weight upon a pair of 
wheels than a road will carry with economy, was a problem yet to 
be solved, as also was the question of further economy in the work- 
ing of the locomotive. Thinking the compound principle if 
simply carried out would do something towards this end, he had 
designed an engine in accordance therewith. The engine had two 
pairs of driving wheels, one pair being driven by the high-pressure 
cylinders, and the second pair by one low-pressure cylinder, the 
use of coupling rods, which gave trouble at high speeds, being 
abandoned. He had been enabled to do this without complicating 
things, thanks to the valve motions brought out by Mr. David Joy. 
This system did away with the old excentrics; not that the old 
excentrics had been a bad contrivance, but on the narrow gauge 
there was no room for wide bearings for them, so as to allow the 
engine to run without hot brass. He had called the engine ‘** Experi- 
ment,” but from her performance, he thought it was an experiment 
they would repeat. Last week he had the engine out for its first 
run in the traffic, starting from Crewe as the assisting engine with 
a very heavy train to Euston. Next morning he ran the engine 
with the 7.15 Irish mail from Euston to Holyhead, arriving there 
at 1.40; and leaving again at 3 o’clock with the boat express. 

The engine maintained its steam to the point of blowing off the 
whole journey, and only consumed 23°54 lb. of coal per mile for 
the whole trip, including that for raising steam. Seeing that the 
engine was new, and the men strange to one of this construction, 
he thought it showed that something might be done in still further 
economising the fuel in locomotives. The fact that a new com- 
pound engine ran during its first round trip upwards of 528 miles, 
and was as cool at the end of its journey as when it started, pro- 
mised well for the future. Another problem which had been before 
them for the last few years was the question of continuous brakes. 
There were many inventions in the field, but out of over a thousand 
patents for brakes which he had examined, one taken out by 
Messrs. Swinburne and Laining in 1865 had the germ of a good 
many of them. Most of the leading engineers had been against 
the automatic action, firmly believing that these machines would 
be more liable to cause mischief than to help in avoiding it, and 
this belief had been verified by more than one unfortunate acci- 
dent. On looking at one of the engineering papers, which were 
supposed to deal impartially with these questions, he was really 
surprised to see the remarks made in one of them relative to the 
Blackburn accident. The paper went so far as to state that a 
snubbing had been giveu by the President of the Board of 
Trade to one of their oldest and most respected officers. 
The fact was, there was not so much nubbing in it, after 
all. The appendix to the report states things very clearly. 
It is essential the defects in the automatic brake should 
be provided against, and every precaution taken to insure the 
brake acting only when required. So far as the principal English 
—— were concerned, they were arriving at a solution of the 
difficulty, and they had to thank in some degree Messrs. Gresham 
and Craven, who had rendered considerable assistance, and who 
had made the manufacture of the necessary details a speciality. 


THE RoxBURGH.—This fine vessel was taken for trial trip last 
week upon the measured mile off the Tyne. She is an excellent 
specimen of the modern type of first-class steamers built for ° 
purposes without reference to passenger trade. Her dead weight 
capacity is 3200 tons, and her machinery consists of two boilers 
of 15ft. diameter, each containing four furnaces, the working 
pressure being 801b., and cylinders of 36in. and 68in. diameter by 
45in, stroke. The results of the trial were as follows :— 


Steam Revolutions Observed 
No. of run. Pressure. Vacuum, per minute. Time. Knots. 
inches. ™m. sec. 
28. 7l 4°50 12°413 
Mean speed .. .. 11°439 


The indicated horse power developed was 1206, and the machinery 
worked without a heated bearing, although the vessel had not 
ames | been under weigh. e Roxburgh has been built ‘A 

almer’s Shipbuilding Company under the superintendence of Mr. J. 


F, Flannery, London, and will forthwith commence service in the 


line from London to the Cape. 


THAMES BripGE AccoMMODATION.-~An influential conference 
of shipowners, merchants, and manufacturers of East and South 
London was held at the Board-room of the East and West India 
Dock Company, Billiter-street, on the 9th inst., to consider the 
question of communication between the north and south of the 
‘Thames east of London Bridge. 


PorTSMOUTH DRAINAGE.—The arbitrators, Sir Joseph Bazal- 
gette and W. Bayley Denton, have selected three designs in this 
competition to be submitted to the Town Council, they are marked 
** Multum in Parvo ;” ‘‘M.M.1.C.E.;” and “‘ Delta ;” their respective 
authors being Mr. C. C. Adam, borough engineer, Portsmouth ; 
Messrs. Quick and Son, Westminster ; and Mr. Llewellyn Lloyd, 
C.E., London, formerly town surveyor, Bilston, The premium 
offered by the Corporation was 500 guineas, 


SovutH KENSINGTON MusruM.—Visitors during the week ending 
Feb. 11th, 1882 :—On Monday, Tuesday, and Saturday, free, from 
10 a.m. to 10 p.m., Museum, 9910; mercantile marine, building 
materials, and other collections, 2396. On Wednesday, Thursday, 
and Friday, admission 6d., from 10 a.m. till 4 p.m., Museum, 1401; 
mercantile marine, building materials, and other collections, 566, 
Total, 14,273. Average of corresponding week in former years, 
12,945. Total from the opening of the Museum, 20,721,516, 

TRoN AND STERL INstITUTE.—The Council of this Institute have 
accepted the invitation of the Austrian iron trade to hold their 
next autumn meeting in Vienna. The meeting will commence on 
September 20th next, and is expected to last over several days. 
It is understood that excursions will be made to different points of 
interest to the iron trade in Austria, including the capital of Hun- 
gary (Pesth) and the capital of Styria (Gratz), one of the very 
oldest iron-producing districts on the continent of Europe. The 
meeting will present many features of attraction, and the gather- 
ing is expected to be large and influential. The spring meeting 
will be held as usual at the Institute of Civil Engineers, com- 
mencing on May 9th. 


Sra-cornc TorPEDO Boats.—On Saturday last a trial of the 
first of two improved first-class torpedo boats of the Batoum type, 
built by Messrs. Yarrow and Co. for the Argentine Government, 
took place on the river Thames, in the presence of the Argentine 
authorities, when a mean speed of 19°7 knots was obtained, fully 
equipped and ready for action. These boats will be rigged to sail 
direct from London to Buenos Ayres. The seaworthiness of t! is 
class of torpedo boat has long since been placed beyond all doubt. 
Two similar vessels were sciled across tle Atlantic last year, and 
arrived in perfect safety, in addition to which Messrs. Yarrow 
have already sent no less than eleven of them round to the 
Mediterranean ports, and in no case has any accident occurred, 
although in some instances very boisterous weather was encoun- 
tered. 

THE INSTITUTION OF CIVIL ENGINEERS.—It was announced at the 
last meeting that the Council had recently transferred D. 8. 
Baynes, J. Brown, W. B. Myers, and J. M. Wrench to the class of 
members; and had admitted H. C. Ayris, F. W. Bach, H. B. 
Baldwin, W. Bates, O. Bell, G. L. Burton, E, H. Byng, F. H. T. 
Chamberlaine, N. D. Douglass, E. RK. Gardiner, W. Giles, H. 
Graham, C. E. Hannaford, H. 8S. Hawkins, A. Hemingway, R. J. 
Money, J. F. L. Nowell, J. 8S. Page, T. G. G. Pearce, A. D. 
Prouse, F. Rose, jun., R. E. Sexton and J. Swart, as students. 
At the monthly ballot G. M. Barr, T. M. Barr, D, M. Beere, T. 
G. Bezzi, W. Drennan, the Hon. G. A. H. Duncan, H. Haworth, 
J. W. H. James, J. Macrae, W. G. Pearson, A. D. Stewart, and 
W. H. White, were elected members; C. X. J. Allman, B. W. 
Beever, Stud. Inst. C.E., T. B. Bewick, Stud. Inst. C.E., A. H. 
Curling, H. F. Donaldson, H. G. Duguid, L. 8. R. Ewing, E. 
Hamilton, Stud. Inst. C.E.. J. Holden, J. H. C. Langdon, D. 
Macalister, Stud. Inst. C.E., E. G. J. McCudden, G. J. Monson, 
Stud. Inst. C.E., F. C. Powell, 8. Prestige, Stud. Inst. C.E., his 
Highness Prince Prisdang, E. P. Rathbone, Stud. Inst. C.E., R. H. 
Read, W. 8S. Rendel, Dr. E. Savich, Khan Bahadur B. Sorabji, 
L.C.E., W. D. Seaton, Stud. Inst. C.E., C. de G. Sells, Stud, 
Inst. C.E., H. L. Stables, A. M. Thompson, J. M. Thornton, C. F. 
Tufnell, Stud. Inst. C.E., G. R. Tyndall, Stud. Inst. C.E., T. H. 
Williams, E. W. N. Wood, Stud. Inst. C.E., D. F, Worger, Stud. 
Inst. C.E., and J. D. Young, associate members ; and Lieutenant 
F. A. de P. B. Brandao, an associate. 

CLoc SoLEs AND Woopen SuHors.—A visit of Lord Claud J, 
Hamilton, M.P., to the works of the Mersey Wood Working Co., 
Bedford-place, Bootle, is the occasion of the following particulars 
in the Bootle Times :—The principal manufacture carried on at 
these works is that of wooden soles for what are called in Lanca- 
shire ‘‘ clogs,” in France ‘‘ sabots.” Familiar as are the ‘‘ wooden 
shoon,” few persons would conceive how ingeniously the manufac- 
ture of the soles is conducted and how vast are the quantities 
which are issued daily, weekly, and hourly from these works, The 
yard was first visited where there is usually stored from two to 
three thousand tons of timber. The native timber is first stripped 
of its bark, the foreign logs being already barked when imported. 
The logs are then raised from the yard by a crane and cut up by 
circular saws into segments averaging about afoot long. ‘These 
segments are next cut into planks of convenient size, a dozen saws 
working at once and the planking being effected with marvellous 
rapidity, about sixty tons of wood being cut up into clog soles 
every day. On the side of each plank a metal*gauge is laid, and a 
girl with a pencil roughly outlines the size and number of soles 
which can be cut from it. The planks pass on to a band saw, 
where they are cut up into blocks with the required curvature for 
asole. Thence they pass to the roughing machine which roughly 
shapes them. Another machine cuts the sides ; another shapes the 
shanks ; yet another rounds the heels; and yet another shapes the 
toes. They pass next to a revolving cutter which roughly hollows 
the upper side of the sole, and subsequently this hollowed surface 
is smoothed in another machine. They pass next through the 
various finishing machincs, where the bottoms, sides, shanks, 
heels, and toes are successively rendered perfectly smooth by 
friction with swiftly revolving bands covered with a mixture 
containing ground glass and other attritive materials which scour 
them in the same way as if with sand or emery paper. They next 
go to the gmpping machine which bevels the edges, leaving a 
‘*grip” to which the leather boot uppers can be fastened. 
It will thus be seen that the sole of cach wooden shoe, 
from the time when the log of wood is first cut into seg- 
ments to the time when the edges are bevelled by the grip- 
ping machine, passes through fifteen distinct machines, and as 
the required sections are marked by hand, and the right and left 
sides of toes and heels are separately ae each sole passes 
through the hands of eighteen different workpeople. Perhaps the 
advantages of the ‘‘ division of labour ” have never been exhibited 
in any manufacture with more remarkable results. The motive 
power for these various processes is supplied by a pair of 60-horse 
power compound high and low-pressure condensing engines. The 
waste wood is also manufactured at these works into a valuable 
commercial product. It is chopped up by machinery, treated with 
chemicals, steeped to a condition of softness, and all knotty pieces 
having been removed, the softened woody fibre is drained and com- 
pressed between a series of rollers until it is transformed into 
sheets of pulp, or rather half-made paper, which is supplied to 
paper manufacturers, and being mixed with other materials is 
transformed into some of the best qualities of paper. Lord 
Hamilton was shown a sample of fine rose-tinted note paper which 
was made chiefly from the waste cuttings off wooden clog soles. 
The works include a chemical laboratory and joiners’, fitters’, and 
grinders’ shops. The extensive cellars are stored with clog soles, 
which are kept there for the time necessary to season the w 
before being finished, and vast quantities of finished goods are 
passing daily from the ware-rooms to English, continental, and 
colonial markets. Lord Hamilton in every process with 
considerable interest, and we imagine that to him and to others 
who may read this description of what he saw, ‘the clang o’ the 
wooden shoon” will henceforth acquire a new significance, 
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THE EDISON LIGHT. 

Ix Chambers’ Journd, and in some of the technical papers for 
July, 1863, there is to be found an article on the electric light. 
This article, like all others of its kind, is extremely interesting, 
dealing as it does with the history of the subject. The literature 
on the theory of the subject is interesting to another class of 
yeaders, In this article the work of Messrs. Greener and Staite, 
exhibitions of which were given in 1847 at several places in 
London, is discussed, and the following sentences are instructive : 
—“They devised a mode of enclosing small lumps of pure 
carbon in air-tight vessels, and rendering them incandescent or 
humorous by means of galvanic electricity.” | Other lamps 
involving a train of clockwork to keep the relative position of 
the carbon points constant were devised. Of such we read— 
“ But these ingenious inventors, notwithstanding all their praise- 
worthy endeavours, could not obtain a steady light ; it would 
flicker and intermit, and failed to become practically useful, 
although they fondly hoped—as they declared—that streets and 
buildings might thus be lighted at one-sixth the cost of gas.” 
Even if the light had been steady, and thus have commended 
itself, the mathematicians with their cool calculating power, and 
to investors seemingly cynical results, soon showed that the 
burning of zinc to produce the electric light was far from 
economical, and could not because of its cost come generally 
into use. Time went on. Dynamo-machines replaced the gal- 
vanic battery ; the electric current was cheapened by the com- 
bustion of coal as the first cause, 
instead of zinc ; the electric world 
was moved to its vitals by certain 
successes ; yet the old idea of incan- 
descent lighting was pooh-poohed 
till Messrs. Swan and Edison showed 
us to be wrong. Swan experimented 
off and on for twenty years. Edison 
commenced, we believe, after the 
Eclipse expedition a few years ago, 
during which a sensitive instrument 
of his had been on trial. The 
Wallace-Farmer machine excited his 
inventive faculties, and he turned 
to test the possibilities of electric 
lighting. He passed through the 
ordinary course of experiments with 
the more infusible metal, and at 
length came to the conclusion, as 
every other experimenter before and 
since has come, that carbon, and 
carbon only, was the substance to be 
used. We wonder who will be the 
first to discover a real rival to car- 
bon? Having decided to use car- 
bon, the next question was the 
material from which the carbon 
should be obtained. A process of 
differentiation soon showed that 
vegetable carbon only was useful, 
and that obtained from grasses was 
selected. From north and south, 
from east and west, materials were 
obtained and tested. We illustrate, 
on page 118, specimens of bam- 
boos brought from South America, 
Japan, &c., for the purpose of these 
trials. Each bamboo was exhaus- 
tively tested, till at length a certain 
one was selected for use. The fol- 
lowing are the names of the canes 
illustrated in the figures: — (1) 
Hauchikee, from Japan ; (2) Nebu- 
chitakee, from Japan; (3) Shiho 
Jikee, from Japan ; (4) Sugar Cane, 
from Venezuela; (5) Horteichikee, 
from Japan ; (6) Kuraichikee, from 


Japan; (7) Matakee, from Japan; (8) Brazilian, from Para, | 


Brazil ; (9) Hauchikee, from Japan; (10) Shikakuakikee, from 
Japan; (11) Mountain Bamboo, from Japan ; (12) Shikakuakikee, 
from Japan ; (13) Brazilian, from Para, Brazil; (14) Shikakua- 
kikee, from Japan ; (15) Japanese, from Yokohama, Japan ; (16) 
Torachikee, from Japan ; (17) Chinese, from Hong Kong, China. 

When the selection had been made, the method of manufac- 
ture was carefully considered and every detail arranged, so that 
the manufactured article should be produced at the lowest cost. 
Fig. 2 shows the processes of manufacture. The bamboo is 
taken of proper length 1, and split into two parts 2,2. Each 
of these parts is divided into three smaller parts, which are 
pared down to separate the pithy from the stronger fibrous 
texture, shown in 3, 4, 5, 6, and 7. When No. 7 stage is arrived 
at the strip is cut in the shape shown in 8, the thicker ends 
being so left to obtain good contact, or shaped as in No. 10, when 


carbons for the smaller lamps are required. Each strip in No. 10 | 
forms two, as in No. 11. The next stage to Nos. 8 and 11 is the | 


carbonisation of the fibre. 


EDISON WEBER METER. 


Of course, the process of carbonisation is of somewhat a deli- 
cate nature, and care has to be taken, or the previous work might 
easily be spoiled. The filament, as we have said, is shaped before 
the carbonisation. The filament shaped as Nos. 9 and 12 is laid 
in a groove cut in a metal case—generally the metal used is nickel 
—which groove is covered to render it air-tight, and so prevent 
combustion. The filament so protected is placed in the fur- 
nace and raised to the temperature required. 

To show how exhaustively Mr. Edison carries out his experi- 
ments, we give diagrams. Figs, 3 and 4, showing tabularly how 


the information as to the better materials was obtained. Fig. 3 
shows an example of a bad material, Fig. 4 of a good one. These 
diagrams are very instructive, showing as they do the time 
after which the carbon broke, under what current and at what 
points. The processes in the manufacture of the lamp itself 
are very simple. The lamp consists primarily of two parts, one 
the central stem, as shown in Fig. 5, No. 11, of glass into which 
are fused the conducting wires, to the ends of which the carbon 
filament is fixed as in Nos. 12, 18, 14, the other the globe proper. 
The lamp is exhausted from the top, and when exhausted sealed 
to prevent entrance of air. One conducting wire is in contact 
with the screw at the lowermost point of the lamp, whilst the 
other is in electric contact with a brass ring around the rim of 
what we may call the stem of the lamp. No. 4 shows how the 
exhausting tube No. 3 is fixed to the globe No. 2, whilst Nos. 5, 6, 
7, 8,9, 10, 11, show the processes undertaken to form two of the 
inner stems. 


We have thus far followed what seems to be the natural order 
of things— we have shown in previous papers the arrangements 
made for the generation of the current, and for its safe conduc- 
tion through mains to the houses, The lamp wires are so 
arranged that it seems almost impossible for any accident to 
happen. A strip of wood, say 3in. by fin., has two grooves cut 
into it to hold the insulated wires, say to a lamp on a wall 
bracket. This lamp bracket may be of the design shown in 
Fig. 6, and hence movable around a centre. Sections of the 
| joints at A and B are shown in Figs. 7 and 8. It should be 


understood that every lamp and every house is provided with a 
| fusible conductor, so that should any mishap cause a greater 
current to flow into the conductors to the lamp, fusion at the 
safety point takes place and the current is absolutely stopped. 
The lamp is rendered useless ; but who would care about a gas 
burner being temporarily useless if it automatically stopped a 
leakage of gas, and so prevented an explosion. 
The current can be turned on or off the lamp by means of a 
tap, so that in many respects the householder who could go to 
sleep overnight with gas laid on, and wake up in the morning 
with the electrical connections made, would go about the work 
_ of getting his light just as he had always done. Figs. 9 and 10 
show lamps adapted for pendants or to stand on the table, &c. 
A further similarity exists in the distribution of electricity and 
gas, inasmuch as the amount consumed of the former as well as 
of the latter can be measured. Fig. 11 shows the latest form of 
meter. The laws pertaining to electro-deposition of metals are 
herein utilised. It is well understood that a given quantity of 
| electricity, whether passing in a shorter or a longer time, will 
| deposit a certain weight of metal. The apparatus then consists 
| of two cells placed in a shunt or branch circuit. The amount of 

electricity passing through this circuit in proportion to that 
| through the main circuit is known, and hence the weight of 

metal deposited tells the quantity of electricity that has passed 
| through the circuit. In practical use certain precautions are 
| taken to counteract the effects of heat in the circuit, somewhat 
after the same fashion as in watches, two metals are used, 
expanding differently under the influence of heat. In the cell, 
for example, a rise of temperature decreases the resistance, and 
a compensating arrangement is therefore made in the circuit by 
inserting, say, a copper resistance, which resistance increases as 
the temperature rises. Another form of meter was described in 
our issue of November 4th, 1881. 

With reference to this method of measuring electrical currents 
we may call attention to the admirable series of experiments 
undertaken by Dr. G. Gore, F.R.S., which supplies information 
regarding the degree of accuracy of such experiments when made 
by means of electrolysis of a solution of cupric sulphate, and 
states the conditions under which the degree of inaccuracy of 
measure is the leasé. 


THE ROYAL INSTITUTION. 


THE ABSORPTION OF. RADIANT HEAT.—LONDON FOG. 


ON the 3rd inst. Dr. John Tyndall, F.R.S., lectured at the Royal 
Institution, Albemarle-street, on the ‘‘ Absorption of Radiant 
Heat.” Mr, William Spottiswoode, F.R.S., presided. 

Professor Tyndall began by — that some of the greatest 
superstructures of ag science depended upon a more or less 
ideal foundation. For instance, the undulatory theory of light 
could only be spiritually discerned, for the waves were far too small 
' to be seen ; it also required a mind of high ideality to conceive an 


ether filling all space, yet possessing the qualities of a solid. The ulti- 
mate atoms of matter stood upon the same ideal foundation. When 
several of these atoms were grouped together they were scientifically 
knownas ‘‘ molecules :” and the object of hisaddress that evening was 
to explain the action of free molecules upon obscure radiant heat. 
By free molecules he meant the molecules in gases, vapours, and 
liquids. The invisible waves of radiant heat were longer than those 
of light, but inconceivably small ; and there was a vast difference 
in the power of different kinds of free molecules to absorb these 
heat vibrations. They could do most in this way when they were 
chemically united. If a simple mixture were made of nitrogen and 
hydrogen gases, in the proportion of 14 to 3, and placed in a tube of 
wide diameter, emma which a beam of obscure heat could be 
sent, scarcely any of that heat would be absorbed by that mixture. 
But if the same two gases were chemically united to form ammonia, 
they would stop a thousand times more radiant heat than before. 
It was the same with vapours. Some were as black as pitch 
towards radiant heat; others were highly transparent. If the 
number of molecules of the gas in the experimental tube were 
constant, the absorption of ies heat was the same, no matter 
how the molecules were crowded together by the lengthening or 
shortening of the tube. But the molecules might further be 
so crowded together as to forma liquid. On trying experiments 
with a number of vapours, also of liquids from the same vapours, 
he found the mean absorption of radiant heat by the one to be 
32°5, and by the other 32°9, the number of molecules being the 


same ; so that the absorption by a liquid of its vapour is practically - 


equal. The law is that the absorption of radiant heat remains 
constant through all changes between the vaporous and liquid 
conditions. 

The speaker then stated that when impulses of light, made, say, 
by passing rays from the lime-light through perforations in a 
rotating disc, were allowed to impinge upon a small glass bulb con- 
taining vapour, sounds were given forth by the vapour, and the 
noise ples os be conveyed to the ear by means of an india-rubber 
tube from the mouth of the flask; the sounds were then like an 
ordinary organ peal, and were due to the absorption of radiant 
heat by each vapour tried. Some men of science had denied the 
accuracy of his discovery that aqueous vapour was such a powerful 
absorbent of radiant heat; he asked a bottle of aqueous vapour 
whether he was right as to its absorbent powers, and the vapour 
sent him a musical roar in reply. The sound was evidence that 
radiant heat had been absorbed. 

The obscure radiation from the electric arc is eight times greater 
in heating power than the luminous radiation; the obscure 
radiation from the sun is twice that of the luminous radia- 
tion. <A layer of water placed in the path of the electric light 
makes its radiation very much like that of the sun. Between our- 
selves and the sun is the aqueous vapour of the atmosphere, but 
at a height of 10,000ft. or 12,000ft. there is very little vapour in 
the air. Professor Langley, who was making observations in 
California at a height of 12,000ft., had just written to him saying 
that he found a great difference in the distribution of the solar 
radiation at that altitude; there was an enormous expansion of 
the ultra-red spectrum. 


Last Friday night, in the course of a lecture at the Royal Insti- 
tution, Professor Edward Frankland, F.R.S., said that the sus- 
pended matter in the atmosphere is mostly below the height of 
5000ft.; probably half of it is below that level. The higher the 
position in the atmosphere, the smaller are the variations in solar 
intensity. The lower the latitude the greater might it be expected 
to find the intensity of the sun’s rays, but this is not necessaril. 
the case. In northern regions, coupled with the conditions of hig 
elevation, light background, shelter, clear atmosphere, and a small 
quantity of aqueous vapour in the air, the solar intensity may be 
great. The chief evils of a town climate are—great heat in 
summer, gloom in winter, and so much dirt in the air, that the 
colours of new or freshly-painted houses soon change to a grimy 
hue. The darker the houses the warmer they are inside, and the 
cooler are the streets, and more especially is this the case in rela- 
tion to the roofs; slate roofs sometimes became so hot in the sun 
that the hand can scarcely to touch them, but if they were 
made white outside they would be as cool as the external air. All 
the large towns in England are near the sea level—a condition 
which favours air warmth, but not direct solar warmth. The 
combustion of coal in towns results in the discharge into the atmo- 
— of vast quantities of soot, tar, and steam; the more perfect 
the combustion, the less tar and the more steam is given 
off. Mr. Robert Hunt estimates that eight millions of tons of coal 
are consumed annually in London, and that of these six millions of 
tons are consumed in the winter months, consequently the amounts 
of steam, soot, tar, and sulphurous acid discharged into the air are 
enormous. Steam supplies the basis of all fog; and the fog 
particles become covered with tar, which renders them more 
permanent ; dirt in the air is necessary to produce fog. To illus- 
trate these points Dr. Frankland took a large flask containing a 
little vapour of water, and with air deprived of dirt by being 
filtered through cotton wool; on chilling this air by expansion by 
means of a few strokes of an air-pump, slight mist was formed 
which disappeared in a moment. ‘The effects were rendered visible 
throughout the theatre by means of a beam of light from the 
electric lamp, thrown upon the flask. The ordinary air of the 
theatre with its normal charge of dirt was then admitted into the 
same flask, and when the former experiment was repeated the fog 
was more dense and lasting then when air without dirt had been 
used. The presence of sulphurous acid in London air promotes 
fog, and the power of the acid to do so.was proved by the lecturer 
by experiment. Tarry matter in the air renders fog more persist- 
ent by retarding evaporation. The power of tar to do so is 
recognised by some manufacturers, and used by them to economise 
fuel, while keeping water at the boiling point. Professor Frankland 
here exhibited one basin of water at the boiling point giving off its 
clouds of steam, and another basin of water at the same tempera 
ture giving off none at all, because the water was covered with a 
thin layer of olive oil, which the speaker stated to be the same in 
its influence under the circumstances as a thin layer of tar. Thus 


the products of combustion of our I hold fires, he said, furnish 


potent sources of fog, and it is a mistake to lay the blame on the 
discharges from the chimneys of manufacturers. If all manufac- 
tures were removed from London, no appreciable difference would 
be made in the amount of fog. 

At the South Kensington Smoke Abatement Exhibition, he said 
were two great classes of grates for domestic use, namely, those 
which burn bituminous and those which burn anthracite coal. 
There are about 600,000 houses in London, and little good in the 
way of preventing fog will be done by improved fire-grates, he 
added, so long as householders use bituminous coal. There is one 
remedy and one only, and that is to stop the importation of 
bituminous coal into London. The price of anthracite coal is lower 
than the other, it is smokeless, and an ample supply of it and of 
smokeless steam coal can be had from Wales. Bituminous coal 
can also be rendered smokeless by coking ; moreover, in the process 
of coking it gives off valuable commercial products. The difficulty 
in lighting anthracite or coke fires is overcome by Mr. Siemens’ 

rocess ; by an expenditure of two shillings each, every grate in 

“ondon can be made to burn smokeless coal. He had proved this 
in his own home in spite of the grumbling of the servants at first, 
before they had pied experience in lighting the fires; the cost 
had been three shillings per grate, including blowers to facilitate 
lighting. The general edoplien of such a system would do much 
to abolish the more injurious of London fogs, which always increase 
the death rate, more especially among persons suffering frem bron- 
chitis, asthma, and other diseases of the lungs. <A cotton-wool 
respirator does much to prevent the choking sensation caused by 
London fogs, but it does not alleviate the smarting of the eyes. In 
any case, he added, we have little sunshine in this country, and 
need not make matters worse by throwing a dark unhealthy pall 
over ourselves} 
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THE ST. CHARLES BRIDGE, MISSOURI, DECEMBER 9ru, 


THE ST. CHARLES BRIDGE DISASTER. 

WE reprint from the American Engineer the following account | 
of an accident somewhat resembling that which befell the Tay | 
Bridge, and having considerable interest. On the evening of | 
December 8th, 1881, what is known as the third through span of © 
the St. Charles Bridge was wrecked while a freight train was 
crossing. Two years and one month previous, or on the 8th of | 
November, 1875, the first through span fell, in a manner quite 
similar. 

The first break down was the subject of wide interest in the 
profession. The two together are of unusual significance, and if 
the cause is once made clear, the moral will be found to have far 
more than a local application. It is our purpose here to simply’ 
describe the occurrence and offer some remarks. 

At 5.30 p.m. of December 8th, 1881, as a freight train consisting 
of an engine with six driving wheels—known asa “‘ ten-wheeler ”— 
thirteen cars of stock, eighteen of dead freight, and a caboose, was 
going east over the bridge, span No. 4, known as the third trellis 
span, gave way, precipitating the whole train into the river, 80ft. 
below. As near as can be learned, the engine was within about 
four or five panels of the east pier, the train extending back and 
covering spans No. 3 and No, 2, and part of span No.1. After 
the span had gone down the balance of the train continued to run 
slowly, apparently for some moments, over the west pier, until 
the entire train had gone over. The brakeman and others at the 
rear of the train got out safely on the bridge. The brakeman on the 
third car went down, but was found sitting on the upper chord not 
seriously injured. The engineer and fireman also went down in 
the cab; the former was lost, but the latter managed to get out 
with a broken leg, and was found on top o the steam dome, then 
Stadion f the wreck 

e accompanying ion gives the appearance of the wrec 
the following morning, as viewed from the east bank below the 
bridge. The diagram shows the depth of water, and is designed to 
illustrate the manner in which the fall occurred. 

From the position in which the wreck lies, and from the marks 
on the piers, the following points may be stated :—The span fell 
a7 vertical, possibly swaying a little down stream. The 
middle of the fallen span is midway between the piers. The 
counter-braced portion appears to have been broken in the fall, 

‘and not before ; the east half of it isin position on the bottom. 
There are no marks on the west pier made by the fallen span. The 
west end posts both lie some distance in front of the pier—their 
feet some 10ft. distant—forming with a portion of the upper chord 
a triangular support for the talus of wrecked cars at the pier foot. 
The cap-stones of the east pier are broken by the feet of the end 
ees these feet cleared the main coping, 35ft. down the pier, 

ut scored heavily the face of the pier, some 18ft. to 20ft. above 
the water, the up-stream mark being somewhat the lowest. 

All these facts imply breakage at some point about one-fourth 
the distance from the end. If we suppose the upper chords to 
have broken at the fifth panel point from the east end, the up- 
stream one slightly in advance, the main facts as they now appear 
would harmonise with the following conception :— 

The east end dragged from its place, breaking the cap-stones, 
the bridge as a whole rotating about the first pier, and clearing the 
lower coping on the east pier, until nearly down, when it launched 
as a whole boldly to the east, heavily scoring the east pier; thus 
arrested, some portion jackknifed one panel length, allowing the 
west end posts to reach the bottom at a distance from the pier. 
The position of the wreck at the west pier harmonises with this 


ew, 

The diagram illustrates this conception, and shows the supposed 
position of the span as it left the east pier, cleared the main coping 
and launched forward against the east pier, also when the fifth 
panel point struck bottom, and the final position taken by the 
prominent parts of the wreck. 

An eye witness on the west bank heard a report, and looking up 
**the engine had settled about 6ft.” It was within a few feet of 
the pier. The east end of the span appeared to nearly reach the 


water before the west end left the pier. 


1881. 


Another eye witness, on the east side, speaks of the bridge 


| “going down like a hinge,” about the west pier. 


The fireman heard a crash above him and to the right—up 
stream side—and i diately the | tive commenced sinking. 
The next morning the good le of St. Charles were so excited 
that half the town could tell all about it, and it was impossible to 
obtain reliable information. The above evidence of eye witnesses 
on the same night, and in one case half an hour thereafter, is 


| heavy scoring, and it does not seem impossible for these marks to 


have been produced as the cars fell over the pier after the span 
fell. Some colour is given to the views of the experts from the 


| fact that markings, apparently from a fallen brakebeam or rod, 


| were found some 75ft. back on the first span, these markings 


| disappearing just in advance of the wheel marks. 


On the other 


| hand no cross-timber clearly identified as belonging to the fallen 


entitled to credence. It is in thorough harmony with the evidence | 


of the wreck itself. 

The cars in going over the end of the adjacent span carried away 
the end strut of the lateral system and several wooden floor 
beams. Had one or two more floor beams been broken the first 
pair of ties of the lateral system would have been destroyed and 
probably this span also. e track and timber system was heavily 
marked by the car bodies as they went over. The face and copings 
- ve pier were also heavily marred by the falling train, but not 

the span. 

The immediate or special cause of the fall of this span is at 
present a mystery. In many particulars there appears to be a 
strong r y to the di to span No. 2 of two years ago. 
Some of these we will note. The fallen span vertically under its 
position when erect; the marking of the cap and face of the east 


+ 


span was found with corresponding wheel marks, and the cars were 
judged to be nearly in position in the wreck, except for 20ft. 
— to the west pier. 

e expert conclusion may be explained in this way: It is 
assumed that the bridge could not fall down except from some 
unusual extraneous cause; that such cause was probably a derailed 
truck ; that evidence pointing that way was found ; and, that with 
a train moving at five miles per hour the span might be destroyed 
either by breaking through the floor into the lateral system or by 
hitting a post. The engineer says the train was going very slow, 
not over three miles per honr. 

We have no desire to invalidate the conclusions as to the first 
disaster. We submit, however, that the cause adduced should not 
have produced the result, and in the light of the present disaster 
it might be seriously questioned—‘‘ Was this the straw that broke 
the camel’s back ?” 


DIAGRAM OF FALL OF GIRDER. 


pier, and the end ng lodged against it; absence of marks on 
west pier except those due to falling train; the west end posts 
some distance in front of the pier, and, the removal of the north 
bed-plate on the west pier, leaving the south one in position. We 
notice that the floor system on the adjacent is broken further 

than in the disaster of two years ago, although much stronger 
and better designed, a result due probably to the greater number 
of cars tumbling over. There are other minor points of apparent 
similarity. 

If we knew nothing more of the former case we should be 
inclined to infer the manner of the breakage of the two spans to be 
the same. In the former case eminent experts were called in— 
Messrs. Morrison, Flad, McDonald, Whittemore, Wm. Sooy 
Smith, C. Shaler Smith, and Prof. C. A. Smith. Their evidence, 
along with others, is preserved in an excellent little phlet, 
edited by 8. H. Yonge, A.S.C.E. We find it to be almost the 
unanimous opinion of these experts that the fall was occasioned by 
a derailed truck. On looking over the evidence on which this 
— seems to be based it ap) to us to be insufficient. The 
wheel marks on the cross-timbers were all within a distance not 
much if any greater than that in which the floor system was 
absolutely destroyed in the last case and less han the distance of 


After all, if it was necessary to reach a conclusion in this case, 
it is doubtful if any other could be legitimate in the light of 

resent dicta. The metal was found to of good quality, the 

esign of the bridge good, the counter-bracing sufficient, although 
its form might be much improved, and the strains all well within 
the elastic limits. The test load had been greater than any since 
on the bridge, and the train which went down was lighter than 
many that crossed in the regular traffic. It is true that since this 
bridge was designed car loads have increased from 10 to 15 tons, 
and cars are now building and running for 20 tons ; that engines 
have changed from 17 to 35 tons, to 50 to 60 tons, and a train has 
been known to cross this bridge inadvertently, containing a ‘ ten- 
wheeler ” and two “‘ Consolidation” engines within the limits of a 


Yet, although the bridge was designed for the traffic at the time 
of its building, still, as before remarked, these loads were all well 
within the elastic limits. Under such circumstances the quality of 
metal is said to remain unchanged. Then, we query, how could 
the experts reach any other conclusion, if they were obliged to 
reach one, than the one arrived at? 

The ex seemed to be clear that the 


perts bridge was of ample 
strength, and that the floor system was not ton 


Although it 
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was alleged to be instrumental in the accident.] Yet they 
recommended that the floor system be changed, and that to 
replace the upper chords with wrought iron or steel would make it 
more in harmony with recent practice and safer against shock and 
vibration, if no stronger. The floor system was reconstructed. 
The second suggestion was not acted upon, although recommended 
by the constructing engineer independently. How much force was 
intended to be given it we cannot say at this day. 

Now that the second span has fallen with no unusual extraneous 
cause, apparent or probable attention is forcibly drawn to the 
cast iron members. Only a few of these are visible, but they 
appear to be of good metal, except in one instance, viz.: the east 
down-stream joint box at the head of the end post. Here we find 


an old shrinkage crack, a blow hole, and a dirty and hitic 
fracture. As the break was evidently produced by the fall it has 
no bearing on the question. 


” 


‘Shrinkage cracks” are quite numerous about the cast iron 
chords of the remaining span, and were equally prevalent in the 
two spans that fell. These are seldom in the as of the chord, 
but usually in the thinner portion of the metal, at the joint boxes. 
It is said that these were first noticed or became decidedly 
apparent after the spans were swung, and that one of unusual 
magnitude was decidedly about the middle of the down-stream 
chord of the last span that fell soon after the great cyclone that 
crossed this span February 27th, 1876. 

These shrinkage cracks were not regarded by the constructing 
engineer as of any moment, and they do not appear to have 
attracted the attention of the experts called at the inquest on the 
first span as a matter worthy of mention. The company apparently 
regarded them as of little importance, as their attention had been 
repeatly called thereto. 

It would seem from this that they could have no bearing. Still 
we are inclined to believe that they made the spans no stronger, 
if no weaker, and we further believe that a thousand such cracks in 
aspan would be a serious matter. Exactly how many may be 
allowed with safety we are not prepared to say. If these cracks 
developed or became more prominent when the span was swung, as 
is alleged, it is possible that, although the cracks themselves might 
not be dangerous, they indicated an internal stress which was 
relieved by cracking only to that extent of which this stress and 
the applied load exceeded the tensile strength of the metal. In 
such an event, could disintegration gradually progress, and the 
span fall, and that not necessarily under the maximum loads? 
Possibly some study of the fatigue of cast iron under such cireum- 
stances may throw some light on the subject. 

We merely throw out the suggestions for what they are worth. 
If we are wrong in any of our assumptions we invite correction. 
If there is a lesson in these disasters it is far too important to be 
lost, and we hope it will receive as close attention at the hands 
of competent experts as did the Tay and Ashtabula disasters. The 
fact that few lives were lost does not alter the public importance 
of the matter. . 

The State Railroad Commissioners in their report and recom- 
mendation of December 15th, undoubtedly express the popular 
sentiment. They condemn the remaining through span, and 
recommend that the cast iron of the Firk spans be replaced with 
wrought iron or steel, and that they be reconstructed to carry ‘‘ the 
same loads the through spans are required to sustain,” viz: “‘ with 
proper margins of safety, the heaviest locomotives.” These Com- 
missioners, along with the experts, had previously pronounced the 
bridge entirely safe. 

It is evident that the Wabash designs to undertake every reason- 
able change to make the structure entirely safe, and restore confi- 
dence. We notice that they have called in consultation with C. 
Shaler Smith, D. J. Whittemore, of the Milwaukee and St. Paul 
Railway; W. S. Pope, of the Detroit Bridge Company; H. H. 
Clark, of the Lake Shore Railway; and H. Gottlieb, of the 
Keystone Bridge Company. It is to be hoped that they will not 
consider their labours finished until they have presented the pro- 
fession with a rational explanation of the cause. To allow the 
belief to disseminate that such things are fortuitous, and to 
be looked for occasionally, is a curse too great for the profession 

r. 


LETTERS TO THE EDITOR. 


[We do not hold ourselves responsible for the opinions of our 
correspondents. | 


OTTO v. LINFORD. 


Stk,—The assertion of ‘‘Fair Play,” whose admirable letter, 
with that of ‘‘ Nemo,” appears in your columns this day, “that a 
grave miscarriage of justice has occurred, due entirely to the in- 
correctness and incompleteness of the evidence submitted to the 
judges,” requires explanation at some length to avert unmerited 
censure. Of incorrectness I will leave the benefit to the other 
side, or, if the word offend, say the proclivities of scientific wit- 
nesses require—to arrive at correct conclusion — that implicit 
credence should not be given to their testimony. Many mis- 
fortunes contributed ‘‘to the incompleteness.” The elevation of 
Sir H. Jackson to the Bench a few days before the expected 
hearing deprived Mr. Linford of his services. A short postpone- 
ment enabled a brief to be delivered to Mr. Kay, whose appoint- 
ment in the middle and most critical point of the hearing again 
was a disastrous loss, for though witnesses were in attendance to 
complete the defence, the Court being evidently with the de- 
fendant, it was decided to leave well alone. It is due also to 
the defence to say Mr. Linford was urged to make engines 1 and 
2 of plaintiff's specification, 2081, that such engines were not 
made, and that had they been made, as a perusal of the judgment 
—see ENGINEER, February 3rd—will show, most of the reasons of 
reversal would have been dealt with. In consultation with Mr. 
Linford’s other advisers it was determined to offer a brief to Sir 
John Holker in the Court of Appeal, and without undervaluing 
the services of my leader, I may say Sir John Holker’s appoint- 
ment a few days before the hearing was again a serious loss to my 
client. That Mr. Otto is not entitled either to the patent upon 
which the action is brought, or to the benevolent construction 
accorded to the specification, I think appears upon the evidence, 
and more so from a subsequent specification. The action was 
founded upon the first and second claims of patent 2081, 17th 
May, 1876. The first, ‘‘admitting to the cylinder a mixture of 
combustible gas or vapour with air separate from a charge of air or 
incombustible gas, so that the development of heat and the expan- 
sion or increase of pressure produced by the combustion are 
rendered gradual substantially as therein described.” The second 
is “‘ for compressing by one instroke of the piston a charge of com- 
bustible and inecombustible fluid drawn into the cylinder by its 
previous outstroke, so that the compressed charge when ignited 
propels the piston during the next outstroke, and the producis of 
combustion are expelled by the next instroke of the piston, sub- 
stantially as therein described. 

The “ incombustible ” is explained by plaintiff's counsel as being 
either air or carbonic acid gas. The ignition is by means of an 
ex‘ernal flame. 

Patent 491, 5th February, 1877, granted to N. A. Otto and F, 
W. Crossley, claims, i.a., first establishing an equilibrium of pres- 
sure between the compressed charge in the cylinder and the igniting 
charge in the slide chamber, pointing to the inefficiency in lighting 
of an external flame as in 2081. 

Patent 2177, 4th June, 1877, granted to F. W. and W. S. Cross- 
ley, partly a communication from N. A. Otto, i.a., ‘‘ dispenses with 
the stratified condition of the combustible charge, and introduces 
into the cylinder a uniformly diluted combustible charge.” So 
much for the cushion in 2081, ‘If such a charge were ignited in 
the ordinary way,” says the specification, “it would take place 
more slowly than in the stratified condition, and therefore a strong 
or uted charge of the compound is introduced, so that on 
ignition of this strong charge the resulting flame will be projected 


with some force, and being brought inte extended contact with 
the diluted charge, will effect the rapid combustion and cause the 
maximum pressure of the gases to be attained before the piston has 
performed any considerable part of its stroke.” So much for the 
gradual combustion of 2081. 

The fourth claim is, i.a., “‘to permit the gaseous pressure in the 
cylinder to be transmitted to the cavity without forcing the 
igniting flame back up the su ply pipe: and preventing ignition.” 
So much for lighting as in 2081, 1 this was in evidence. 

Patent 4927, 31st October, 1880, granted to F, W. Crossley, i.a., 
nee a pump to discharge air into the space of the cylinder to 

isplace therefrom the residuary products of combustion, and the 
first claim is forcing air into the cylinder while the products of 
combustion are being expelled, so that the space of the cylinder 
behind the piston before the admission of the combustible charge 
may be mostly occupied by air. So much for the residuum of car- 
bonic acid gas in 2081. So much for the ae claimed by Mr. 
Bramwell that the plaintiff utilised carbonic acid gas which John- 
son got rid of. r, Bramwell admits Johnson’s specification of 
1860 discloses the pith and marrow of plaintiff's invention, but 
says it leads away from it because Johnson tells the reader you 
must get rid of the residuum of previous combustion and replace it 
by air—exactly what plaintiff does. Thus the plaintiff builds up 
step by step, upon a false foundation, a useful patent, adopting the 
views of Lenoir and Linford—the first declared not to be an antici- 
pation, the second to be an infringement—a palpably unfair advan- 
tage to Otto, and loss to Linford; though, as was justly urged, 
there is a far wider difference between Linford and Otto than 
between Otto and Johnson. 

As to the judgment. There are many distinctions between the 
plaintiff's patent and the patent for the hot blast in iron manufac- 
ture referred to by Lord Justice Jessel. The plaintiff’s is for 
improvements in engines—a mechanical title. Neilson’s was for 
improved application of air to produce heat. The improved appli- 
cation of gas and air by the plaintiff is perfectly inconsistent with 
the title, and the inconsistency is one of very many grounds of 
objection. Again, the patent is for hot air instead of cold air-— 
something new in ain. As Vice-Chancellor Bacon said, 
the claim of the plaintiff is ‘‘for the cam of nature.” If the 
cylinder is longer than the piston the clearance must contain some- 
thing; that something would be either products of combustion or 
air, or a mixture of both, all claimed by the plaintiff—call it 
residuum; if combustible mixture is next admitted it would be 
behind the residuum; if there be diffusion, necessarily the 
richest part must be farthest from the residuum and _ nearest 
the point of ignition; if diffusion cause gradual combustion, 
then gradual combustion must ensue — physical conditions 
impossible to alter, and therefore not the subject of a 
patent. It all depends upon the difference of length between the 
cylinder and face of the piston, whether the residuum is notable, 
considerable, substantial, or otherwise. Johnson's clearance is 
certainly equal to Otto’s, and Linford’s is larger than either. This 
case—Neilson rv. Harford—is otherwise in the defendant’s favour. 
Baron Park expresses a strong opinion upon a statement of the 
specification as untrue, and says : If in order to use a patent bene- 
ficially at all experiments are necessary, then the specification is 
void. Surely not making one engine without an improvement the 
subject of a subsequent patent, as was admitted by Mr. Crossley to 
be the case, is convincing evidence of necessary experiment, and that 
engines without that improvement could not be beneficially used 
and were not marketable for nine months elapsed between the grant- 
ing of 2081 and the subsequent patent. The thrashing machine 
error in drawing next referred to in no way affects this action— 
there the error was apparent. The plaintiff's drawing cannot be 
altered to effect its asserted purpose, all the ingenuity of Mr. 
Crossley and his assistants could not produce an efficient slide. 
Had Lord Justice Jessel, when by mentally enlarging the air-port 
he thought he had overcome the difficulty pyscoptically brought 
the slide back to the point of ignition, he would at once have seen 
that precisely the same quantity of air must enter separately last 
as first. On this point the evidence of Mr. May and Mr. Gardner 
is conclusive, and that of Sir F. Bramwellis incorrect. Mr, Imray 
himself says, ‘‘ What you open first you must close last,” and “‘ if 
air is admitted after the combustible charge it cannot be ignited.” 

The illustration of brown brandy and water is also not a happy 
one. Calculating the proportions of explosive gases under compres- 
sion in a cylinder under varying conditions is surely not so easy as 
mixing under fixed laws brandy and water in a transparent 
receptacle. If the brandy were directed to be diffused with part of 
the water, leaving the remainder intact, so that first drinking the 
strongest and gradually losing the flavour, one finished with the 
draught of the cushion of pure water, I could better understand the 
resemblance, particularly if the fluids travelled one way and were 
compressed the other 180 times a minute. If it could only be 
arranged that water expanded by the mixture heated in the 
stomach sustained the gradual impression of the first strongly 
impregnated potion, what brandy would be saved and shocks to 
the system avoided ! 

The next case quoted as to dye is Renard rv. Levinstein, in which 
Lord Justice Bruce, quoting V. C. Wood, said ‘* those who practice 
an invention are bound to say what they do themselves.” The 
plaintiffs must state the proportions they use, and the effect of the 
decision as quoted by Lord Justice Jessel was, “‘ they never sold 
an ounce of dye made according to the patent, but immediately 
after discovered an improvement and sold the improved dye.” 
Under the circumstances, said his lordship, the mere fact of not 
selling the original dye was nothing at all. How does this differ 
from Lenoir—Johnson—his first patent was 8th February, 1860, 
his second was granted 14th January, 1861, for improvements on 
the patent of February, 1860. If the decision in Renard v. Levin- 
stein support Otto, how can it prevail against Johnson—the con- 
ditions being equal. The inference is not justified that because 
the Lenoir engine was not produced, those made must have been 
according to the subsequent patent—there were but two, and both 
in evidence ; even if justified it would not affect the case according 
to the decision quoted, but as a fact, with the greatest deference, 
the inference was not justified in the face of evidence that though 
4000 Otto engines have been made during the last four years, one 
had to be expressly made to be in accordance with the plaintiff's 
specification. Lord Justice Jessel himself has said that a machine 
used for one purpose cannot be patented for any other. I there- 
fore fail to see how Johnson’s specification, admitted to describe 
the pith and marrow of plaintiff’s patent, is not an anticipation. 

Had Mr. Kay not been made a judge, evidence in attendance 
would have been called to prove that a compressed charge would 
blow backwards an external flame and would not become ignited; 
to explain an indicator diagram to prove that carbonic acid gas in 
diffusion with weak combustible mixture would prevent explosion ; 
that combustion of gases is uniform, far outstripping in speed 
electricity ; that compression of gases increases and not graduates 
the speed of combustion ; and with many other points of defence. 
I cannot but regret that any rules exist which compel a judge to 
decline to know anything when his well-known vast knowledge 
and scientific attainments if brought to bear would be an inestimable 
benefit in producing certainty of decision. 

For these and other reasons I think the patent upon which the 
action is brought is bad ; that though the evidence was incomplete 
it was shown to be bad, and that the patentee now utilising the 
ideas of Lenoir and Linford, favourable consideration is not due 
to him, and that Mr. Linford is entitled to most cordial sym- 
pathy. I have every hope the House of Lords will reverse the 
decision of the Court of Appeal. I have more than confidence, 
with the warnings afforded, in any future trial upon fresh grounds 
the patent 2081 will be declared invalid, CHARLES EYRE, 

Rolls-chambers, 89, Chancery-lane, Defendant’s Solicitor, 

February 10th, 
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seaman’s dread on board screw steamers; that is, broaching to or 
falling into the trough of the sea in a gale of wind on the stoppage 
of the engines. The four-bolt coupling at present in use takes teo 
long a time to disconnect after the order 1s given, so that before 
the disconnection can be completed the damage is done of destruc- 
tion on deck, shipping quantities of water, or foundering. 

In the following plan there is only one nut to unscrew; the nut 
on the opposite or thick end can be used for per the single 
long-tapered key, which can then be easily and quickly drifted or 
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dropped out. Fig. 1 is a top view, Fig. 2 the end of the shaft so 


fitted, and Fig. 3a section. The ends of the shafts A A are held 
together by the nuts on the end of the tapered key B, drawing the 
V-shaped clips C C down on a corresponding angle on a swell on 
the shaft behind the flanges at an angle of about 60 deg., the clips 
holding the two lengths of shafting together and the key making 
all turn. 

I would place such a coupling on the second or third joint from 
the stern t, and mill or groove on a line with the shaft the 
edges of the first or second coupling, so that a wooden or iron 
lever might be used in a suitable fulcrum and guides to hinder the 

ropeller from being jerked round by the sea at the time the key 
is dropped out. This coupling will want a collar to bear the drag 
of the screw after disconnection, and a larger passage round it in 
the tunnel. 

With the screw set free a steamer, after the engines are dis- 
abled, may be got out of the trough of the sea, or even prevented 
from falling into it, asa free screw will neither be a drag to pre- 
vent the sails on the vessel from gathering headway or yet vitiate 
the steering qualities of the helm. 

With a slig + modification thi pling will act as a universal 
joint within narrow limits, but sufficient to compensate when the 
oe of shafting is out of truth from the vessel straining = other 

SHIP. 


causes, and so avoid one cause of breakage. Loa 
Gateshead, January 30th. 


PILE-DRIVING BY ELECTRICITY. 

Sir,—At the present time any ful application or trans- 
mission of power by means of electricity cannot fail to intcrest 
your readers, d 

On Thursday last I visited Hatfield Park to inspect a cofferdam 
made across a portion of the river Lea, the piles to support which’ 
were driven by the power of a water wheel situated at a distance, 
which power was transmitted by two dynamo machines and a 
couple of wires to gearing connected to a pile-driver “f ordinary 
construction. These were erected on a barge floating in the river. 
The machinery, although rather roughly constructed by the 
employes on the estate, worked very well, lifting a dolly weighing 
about 4 cwt. with ease and regularity, which left little doubt that 
with a few improvements piles of the largest size could be driven 
by the same means successfully. Such an adaptation may prove of 
much value in certain situations. 

Great merit is due to the energetic clerk of works, Mr. Shillito, 
for so successfully arranging and carrying out the scheme. The 
Marquis of Salisbury, who takes a lively interest in electric 
lighting, as well as in every scientific or mechanical improve- 
ment which comes to his notics, has, with the assistance of Mr. 
Shillito, succeeded in lighting by means of the saime water wheel 
the principal rooms and corridors in the old mansion at Hatfield. 
The incandescent lamp is used, and the dynamo is about one 
mile and a-quarter from the house, I found many improvements 
in details worthy the attention of those interested in electric 
lighting. F. W. TURNER. 

St. Alban’s Ironworks, St. Alban’s, February 11th. 


THE EFFICIENCY OF TURBINES, 

Srr,—I have had some experience in the above class of motor 
while in the office of the late Richd. Roberts, C.E., who patented 
a turbine in 1852, which was upon the parallel flow principle, and 
named by him as the “ Balance Turbine,” several of which were 
erected and gave very satisfactory results. The rules adopted for 
constructing these turbines were those adopted by Cullen, to be 
found in his treatise upon Turbines, which he had found gave 
the best form for Furoneyron and others. 

These rules were slightly modified to suit the Balance turbine, 
Perhaps your correspondents Messrs. Hett and Turnbull, jun., will 
kindly state how they arrive at the varied diameters of the tur- 
bines they advocate, which would go far to establish in my mind 
several doubts as to the real efficiency of one turbine over another, 
provided all the requirements of each particular locality are 
studied. J, GILLAIRD, 

Liverpool, February 14th. 


BOWSTRING GIRDERS. 

S1r,—I observed in Mr. Lean’s letter, which ap ed on the 
3rd of February, the following :—‘‘ For bowstring girders with an 
odd number of bays these rules will require a slight modification 
from the fact that if the middle bay of the top flange has its centre 
in the parabolic curve, the points of intersection of the diagonals 
with the top flange cannot be in that curve.” I should have 
thought that if the points of intersection of the diagonals were in 
the parabolic curve with an even number of bays, they would also 
be with an odd number. 

Would Mr. Lean have any objection to pointing out the modifi- 


cations nec ? G. W. BuckwEL. 
Brighton, February. 


PRESSURE IN GRAIN TANKS, 

Srr,—Could any of your readers kindly give me the results of 
experiments—or say where they are to be found—which may have 
been made respecting the pressure of ome against high walls of 
tanks, compared with the pressure of water, or favour me with 
other practical data. A hexagonal tank of brickwork, 76ft. ms 
by 12ft. wide inside, and 7ft. on each side, has to be filled with 
wheat weighing, say, 47lb. per cubic foot. In the case of water 
the total pressure against one side of tank would be 76ft. x 7ft.= 
532 square feet area x 4 depth = 38 x 62}1b. = 564 tons. The 
same formula — to grain under above circumstances might 
give approximately accurate results; but on this point I desire 
reliable information. Also results of experiments which may have 
been made on transverse strength of brick or stone walls, such as 
sides of above tank taken as beams fixed at ends. All I can find at 
present is an experiment on a slate slab, 2ft. 10in. wide, 4in. thick, 
4ft. span, breaking weight of which was 244 tons equally 
distributed over 15in. of centre of span—see ‘Britannia and 
Conway Bridges.” Hurst’s Multiplier for Welsh slate is 2°5, in 
above experiment it is about 8. t then is the comparative 
‘ork in cement treated as 


cieength of stone slabs, or strong brickw 
Liverpool, January 8ist, 


A 

| 

| | | 

| | 

| | 

| | 

| | 

| | 


Fes. 17, 1882. 


THE ENGINEER. 


RAILWAY MATTERS. 


WE are asked to say that the railway fence recently referred to 
in this column as a new manufacture by Messrs, W. Bain and Co. 
has, in the essential feature to which we referred, been long 
known in the trade as the ‘‘ Corrimony fence.” 


A ComMIssion of Inquiry appointed by the Governor-General of 
Algeria has been taking evidence on the question of constructing a 
line of railway from Algiers to Laghouat ; and, according to the 
Times, a sub-commission is now engaged in drawing up a report 
on the subject. Laghouat is the most advanced place of any 
importance on the borders of the Sahara. 

JupGING from the severity of the strictures of a Melbourne 
peer, the Victorian railways and management might be improved. 

t says :—‘‘ Not to speak of graver faults, the carriages are incon- 
enient, the stati are comfortless, the clerks and porters un- 
civil, the fares unequal, the luggage arrangements irritating, the 
refreshments disgusting, and complaints unavailing. Moreover, 
it says that all the gate-keepers on the line are crippled, blind, 
deaf, or paralysed—or all four of these.” 

On Saturday night a Pulman drawing-room car attached to the 
Great Northern Railway express from London, due in Leeds 
shortly after ten o’clock, Boas + fire while standing in a siding of 
the Exchange station after the arrival of the train at its destina- 
tion. The flames were not observed until they had got well hold 
of the interior of the car, and a great portion of the vehicle was 
eventually destroyed, the damage being estimated at considerably 
over £1000. The fire is supposed to have spread from a stove in 
the centre of the car, in which the remains of a fire were left after 
the train had been shunted to the siding. 


A COLLISION occurred on the 24th December during a very dense 
fog, between the 5.30 a.m. down passenger train and a down empty 
coal train, both from Paddington, at Slough station, on the Great 
Western Railway. Colonel Yolland concludes his report on this 
accident as follows :—‘‘ The train itself was not supplied with a 
— proportion of brake-power. Brakes on the engine and 

nder and two brake vans was not a sufficient supply of brake- 
power for a passenger train made up altogether of sixteen vehicles, 
and I think it is certain thatif the train had been fitted throughout 
with continuous brakes the collision would not have taken place.” 


THE Clerkenwell Vestry have sanctioned the construction of a 
traraway from the Angel Hotel, Clerkenwell, often erroneously 
described as in Islington, down Pentonville-hill to King’s-cross, 
which will form a connection with the tramways extending to the 
City boundary and the north, north-east, and north-west districts 
of the metropolis. ‘Two companies have offered to do the work, 
and both have satisfied the requirements of the vestry as to paving, 
&c. The vestry have intimated their willingness to consider the 
merits of a proposal made by the North Metropolitan Tramways 
Company for constructing tramways along the newly-formed 
Clerkenwell-road. 


On the 10th inst. a number of the directors and officials of the 
Highland Railway Company witnessed a series of experiments with 
the Westinghouse brake, over the Waverley route, for the purpose 
of satisfying themselves as to its efficiency, with a view to its pro- 

ble adoption on the Highland lines. The train was composed of 
an engine, with six carriages and a guard’s van; and the experi- 
ments consisted chiefly in pulling up while running at high rates 
of speed. The stoppage was repeatedly accomplished in distances 
of from 300 to 400 yards; on one occasion, in descending a gradient 
of lin 70, at the rate of sixty miles an hour, the train was brought 
to a stop within a distance of from 500 to 600 yards. Another test 
was the uncoupling of a part of the train while going at full speed, 
and the application of the brake. The result was that the latter 

»ortion was brought to a standstill almost immediately, while the 
ront part was pulled up within less than 300 yards, notwithstand- 
ing that the steam was , ew full on. 


In concluding his report on the collision which occurred on the 
9th December, near the Manchester Central Station of the Cheshire 
Lines Committee during a thick fog, Major-General Hutchinson 
says :—‘‘ The —_ would certainly have been far more rapidly 
reduced, and the collision have been mitigated in its results or 
altogether avoided, had the engine and tender as well as the train 
been fitted with a quickly-acting continuous brake.” It has now 
been decided to apply air brake fittings to the Manchester, Shef- 
field, and Tinesinaiies Company’s engines and tenders, as well as 
to the vehicles composing the train. The Chester train was for- 
gotten after it had passed out of sight of the signalman at West 
Cornbrook junction, and this fact, he says, calls attention to the 
expediency of some means being adopted to guard against this 
contingency. He suggests that ‘‘in cases of this kind, where a 
train or engine is me ae from fog or other causes out of sight of a 
signalman, the guard or fireman should be instructed to go back to 
the signal-cabin, and remain there until the signalman is able to 
allow the train or engine to proceed.” 


THE boiler of a heavy goods engine on the Great Eastern Railway 
a shortly after being brought to a standstill near Bury St. 
Edmunds on Friday last, and became a complete wreck ; the driver 
and fireman were blown upon an embankment, while the guard 
was blown backwards upon the tender ; the explosion occurred in 
the fire-box. The pons i and stoker were conveyed to the Suffolk 
General Hospital. The driver was able to walk back to the 
station, but he also was afterwards taken to the hospital. 
The engine, a heavy goods locomotive, is numbered 385, and was 
rebuilt at Stratford in 1876. From the position in which it was 
found after the explosion it appears to have been lifted bodily off 
the metals, and then to have swerved round into the six-foot so as 
to foul the up line. The fire-box was blown all to pieces, and the 
bars, which were scattered about in all directions, were broken up 
into small fragments. Two of the bogie wheels remained upon the 
metals, but all the springs and rods were broken, and huge pieces 
of sheet iron were found scattered about in all directions, heavy 
portions being picked up seventy or eighty yards away from the 
engine. _The line and the embankment were covered with soot and 
the ashes from the fire for a distance of forty or fifty yards. 


On the 7th inst. a new tramway 1 tive was i ted by 
Major-General Hutchinson, on behalf of the Board of Trade, for 
the Wigan tramways, of which Mr. C. H. Beloe is the engineer. 
The new engine, which is the first that has been constructed by 
Messrs. Wilkinson and Co., of Wigan, for these tramways, consists 
of a detached locomotive enclosed in a car, and the following are 
the principal dimensions :—Length over all, 9ft.; width over all, 
6ft. lin.; length of wheel base, 5ft. 6in.; diameter of wheels, 
2ft. 3in.; two cylinders, having a diameter of 6}in. and a stroke 
of 9in. The boiler is vertical, and is 5ft. 3in. high, with a diameter 
of 3ft. Gin. outside plates, which are of B.B. Staffordshire iron 
Yin. thick, The fire-box is of Lowmoor iron, and has a diameter 
of 3ft. Area of oe. 7 square feet ; number of Field tubes in 
boiler, ninety-two. The maximum pressure which it is intended 
to use is 120]b. per square inch, but the boiler has been tested by 
hydraulic pressure to 2501b. per square inch. The exhaust steam 
is superheated in a jacket ‘fixed to the side of the boiler, from 
whence it passes into another superheater in the fire-box and 
escapes through a slightly contracted nozzle into the chimney. 
a water from the condensed steam is discharged into a tank 
under the engine. The feed-water is supplied from a tank, into 
which the exhaust steam is not admitted. The weight of the 
engine in working order, including the driver, is 5tons 14 ewt. 
The governor not only stops the engine when the limit of speed is 
exceeded, but reverses the engine and applies a steam brake simul- 
taneously, The line is a difficult one to work, the gradients vary- 

from 1 in 16 on the Canal Bridge approach to long gradient of 


lin 22, All these difficulties were successfully overcome by the | ad 


e. There was a total absence of escape of steam and smoke, 


an tra Hutchinson intimated that he would recommend the 


to issue @ licence for its use, 


NOTES AND MEMORANDA. 

THE Balarat Courier says that the Bulli Coal Mining Company 
has found the lower half of a seam of coal, 7ft. thick, to be baked 
into a perfect coke. The seam extends over hundreds of acres. 
The coke has been tried on the tramway motors, and has been pro- 
nounced excellent for the purpose. 


THE following has as a material for for 
wood by the Chemist and Druggist:—Take alum, three parts ; 
green vitriol, one part; make a strong, hot solution with water ; 
make another weak solution with green vitriol in which pipe-clay 
has been mixed to the consistence of a paint. Apply two coats of 
the first, dry, and then finish with one coat of the last. 


RECENT experimental results give the tensile somaits of glass at 
from 2590 Ib. to 9000 Ib. per square inch, which is higher than Fair- 
bairn’s results ; crushing strength, 6000 1b. to 10,0001b. per square 
inch. According to Mr. Traulionie, of Millville, New Jersey, 
flooring glass lin. square and 1ft. between the end supports, br 
under a Tea of about 1701b., presumably concentrated. 


At a recent meeting of the vente ea Photographic 
Association, a paper was read by Mr. John P. Gibson, chemist and 
druggist, of Tozhenit in which the author described his successful 
army my meg of a flash of lightning on the night of the last 
July 5th by means of Swan’s plates of ten times the rapidity of 
wet collodion, and backed with red paper ea halation. The 
er used was an jin. Ross rapid symmetrical with the largest stop 
ut one, 


Herr Dirrmar’s method of solidifying petroleum consists in 
heating it in a still to 100 deg. with 2 or 3 per cent. of soap. 
Vinegar is afterwards used to liquefy it. The method and results 
were unfavourably discussed at a recent meeting of the Russian 
Technical Society, St. Petersburg. It was said that the solidifica- 
tion was not perfect, and that oil leaks out of it which would 
saturate the proposed wood cases for transport and give off 
vapours ; that the cost for soap would be considerable, and that 
large liquefying works would be required, and finally that the cost 
of the processes would not be covered by reduction of cost of 
carriage, 


A PAPER has been read before the Paris Academy of Science on 
the barometric height of January 17th, 1882, by M. Renou. This 
on the Pare de Saint Maur (alt. 49°30 m.) at 10a.m. was 782°13 mm.; 
reduced to sea-level, 786°92 mm. During nearly a century there 
has only been one height slightly exceeding this at Paris Observa- 
tory. On February 6, 1821, at 9 a.m., the — was 780°90 mm., 
at sea-level, 787°52 mm. It would appear that at Paris during 
two centuries, with exception of the figures in 1821 and 1882, the 
barometer has never exceeded 778°5 mm. M. Renan gave an 
explanation of the recent high pressure. M. Faye attributed to the 
pressure a remarkable depression of the sea-level observed at 
Antibes (in the south of France), about which M. Naudin had 
written him, It lasted a fortnight. 


DIsTILLERS’ wash, which has hitherto been a source of annoy- 
ance, polluting watercourses, or rendering the soil putrescent, has 
been turned to account by MM. Gaillet and Huet, for the produc- 
tion of a valuable artificial manure. The wash, according to the 
Journal of the Society of Arts, immediately it leaves the still, 
is treated with perchlorate of iron, after being agitated with lime 
water. The lime precipitates the sesquioxide of iron, the ferric 

recipitate taking up nearly all the organic matter. The wash thus 
a perfectly clear, colourless, and innocuous fluid. The 
deposit or precipitate is agglomerated into cakes, and forms a 
manure very rich in nitrogen and phosphoric acid, which more than 
pays the expenses of the process. Little space or labour is 
required, most of the operations being performed automatically. 


THE a crop of the United States has, for the last few 
years, reached the amount of 70,0001b. per year, of which about 
30,000 lb. were annually exported. Two-thirds of the peppermint 
oil of this country is produced in New York State, and about 
one-third in Michigan. The best oil comes from Wayne County, 
New York. The plant is a perennial one, and is planted in the 
spring. The next year it is ready for cutting, and generally may 
be cut for three years. The best — is given in the first and 
second —_ of cutting ; in the third year the plant becomes bitter. 
After the plant becomes four years old it is not cut, and the field 
is ploughed over and a new crop planted. The usual method of 
planting is in rows, and in August the plant is ready for cutting, 
which is done by mowing down with a scythe. The leaves are then 
laced in a still and the oil is extracted. The plant isa very 
ardy one, and will yield from 101b. to 301b. to the acre. The 
** Journal” of the Society of Aris says that the cultivation of the 
peppermint is now being introduced into the Southern States. 


THE results of a third year’s observation of spirit-levels at 
Secheron, for elucidation of periodic movements of the ground, to 
which we have several times referred, are given by M. Plantamour 
in the December issue of Archive des Sciences, and Col. von Orff 
also communicates results obtained at the Observatory of Bogen- 
hausen—three to four kilometres from Munich. M. Plantamour 
shows that the oscillations, both in the east-west and north-south 
directions, present anomalies, or differences from year to year, 
which cannot be explained by mere variations of the temperature 
of the air. The earth’s surface he supposes to be in a state of 
constant gentle undulation, the direction and amplitude of which 
varies in each locality according to the nature of the ground and 
the forces in action ; and the effect may strengthen or neutralise 
that of the air temperature on the ground, or even produce a move- 
ment in an opposite direction. Col. von Orff’s observations, 
Nature says, afford ground for supposing that the spirit-level 
variations are, partly at least, caused by variations of heat in the 
formation on which the Observatory rests, 


ON a recent occasion Dr. Grant, of Glasgow, gave an interesting 
summary of the present state of the science of meteorology. In 
the course of his remarks he said :—‘‘ The Meteorological Office, 
originally a branch of the Board of Trade, commenced its labours 
in 1868, the council of scientific men under whose direction it is 
conducted being nominated by the Royal Society. There are 
three leading objects which the council have kept in view 
since 1868. These are:—(1) Ocean meteorology; (2) land 
meteorology of the British Isles; (3) weather telegraphy. Seven 
observatories have been established in connection with the Meteoro- 
logical Office with a view to the advancement of the land 
meteorology of the British Isles, These are the observatories of 
Valentia and Armagh in Ireland, Falmouth, Kew, and Stonyhurst 
in England, and, finally, Glasgow and Aberdeen in Scotland. The 
observations at each of these observatories are all obtained by 
means of self-recording instruments, and the tabulated results are 
regularly transmitted once a week to the Meteorological Office in 
London. ‘The variations of the barometer and of the dry and wet 
bulb thermometers are recorded continuously upon — by a 
photographic process which goes on night and day without inter- 
mission, The velocity of the wind is measured by Dr. Robinson’s 
anemometers. The mean hourly velocity of the wind for the 
three years 1874-5-6 was:—for Armagh, 10°6 miles, 10°0 miles, and 
9°8 miles; for Kew, 10°3 miles, 10°8 miles, and 10°8 miles; for 
Stonyhurst, 10°8 miles, 10°9 miles, and 10°7 miles; for Glasgev. 
12°9 miles, 121 miles, and 12°4 miles; for Aberdeen; 13°3 miles, 
13°5 miles, and 14°2 miles; for Falmouth, 16°8 miles, 17°0 miles, 
and 17°4 miles; finally, for Valentia, 18°2 miles, 17°7 miles, and 
17°9 miles. During the last two or three years as many as 75 per 
cent. of the storm warnings which have emanated from the 
Meteorological Office have been thoroughly successful. During the 
storm of Friday, the 6th ult,, Osler’s anemometers recorded a 
pressure of 511b, on the square foot, and yet it bore the strain 

mirably, During the great snowstorm which — over London 
and its neighbourhood on the 18th January, 1881, the Osler 
anemometer at the Royal Observatory, Greenwich, registered as 
high as 51.1b, on the square foot, ” ‘ 


MISCELLANEA. 
Tue oil-wells of Petrolia, in Western Ontario, have lately shown 
signs of ‘‘ giving out.” 
SEVERE earthquake shocks have recently killed a large number 
of people in China, and done much damage. 
TH Chinese authorities gave the public free use of the telegraph 
lines for a month when these were recently opened. 


GAS-LIGHTING on the Welland Canal is discontinued. On the 
opening of the new canal, electric-lighting will be employed. 

THE Broad Arrow says there is good reason for believing that 
the scheme for the path « serge of a depot under the localisation 
system for artillery at Great Yarmouth will be carried out. 

THE Rhine has now reached the lowest level of the present 
century, being at Mayence several inches lower than in 1857. 
From the bridge the bottom is visible in the middle of the stream. 


Hastines’s Gas Works statistics show that while the coke from 
some gas works as at Leeds realises but 4s. 6d. per ton, it reaches 
25s. at a small place such as Arlesford, but a common price is from 
10s. to 14s. per ton. 


THE Engineers’ Annual and Almanac for 1882, published by 
D. M‘Gregor and Co., Glasgow, and by others, contains as usual 
a great deal of information which makes it a very useful pocket 
book in the engine room, 

Tue Clarendon press will publish shortly a ‘‘ Treatise on Rivers 
and Canals, relating to the Control and Improvement of Rivers, 
and the Design, Construction, and Development of Canals.” By 
Mr. L. F. Vernon-Harcourt, M.A., C.E. 


AN interesting lecture on the use of gas as a workshop tool, deli- 
vered by Mr. T. Fletcher, F.C.S., on the 1st inst., is published at the 
Warrington Guardian office. If amplified with descriptive par- 
ticulars and illustrations it would be very useful. 

THE Common Council Chamber of the Guildhall is at present 
undergoing the operation of the application of new 
ratus. Messrs. R. Boyle and Sons are fitting the chamber with their 
“air pump” ventilators, and have guaranteed success. 

THE report of the directors of the Phosphor Bronze Company 
states that the success of the ‘‘Phosphor Bronze,” a launch of 
which we have given some i , has encouraged them to 
build a larger vessel, and they have just concluded a contract with 
a first-class firm for the construction of a 60ft. phosphor bronze 
boat for sea-going purposes and Government service. 

RECENT advices from Shanghai confirm the statement made some 
time since in this column, that the Woosung Bar off that place is 
to be dredged out of existence. A double ae dredge, capable of 
raising 300 tons per hour from a depth of 30ft., has been ordered 
and when the barrier has been removed it is expected that 
largest steamers will be able to run alongside the jetty. 

Messrs. VACHER AND Sons, of Parliament-street, are publishing, 
free of cost, a pamphlet by Mr. P. W. Barlow, F.R.S., C.E., in 
which he gives an explanation of what is stated to be a fact, 
namely, that by excluding the air from under a fire by a plate or 
tile it will produce much greater heat arising from more perfect 
combustion of the smoke and coal, and, in addition, produce better 
ventilation of the room. 


Boru cotton and paper are being employed for building purposes. 
Compressed paper pulp is successfully used in the manufacture of 
doors wall-panellings, and for other similar purposes, with the 
result that all risk of warping and cracking is obviated, while 
increased lightness is attained, and dry rot avoided. Celluloid, in 
which cotton is the leading i lient, has been used lately as a 
substitute for ivory in the manufacture of such articles as billiard 
balls and paper cutters ; and now, the Colonies and India says, a 
Canadian manufacturer has invented a process by which com- 
pressed cotton may be used not merely for doors and window- 
frames, but for the whole facade of large buildings. 


A STONE bridge is to be built at Minneapolis, Minn., of great 
length. It will consist of sixteen spans of 80ft. and four 100ft. 
spans, and, including the shore pieces, will have a total length of 
1900ft. It will support two lines of railway at a height of SOft. 
above the water, and will run diagonally across the river below St. 
Anthony’s Falls. The cost is estimated at nearly 500,000 dols. 
This, the American Manufacturer thinks, will be a remarkable 
bridge, truly, but so far as length of span is concerned the Cabin 
John Bridge, or Union Arch, near Washington, D.C., exceeds it, 
being a granite arch of 220ft. span, the longest stone arch in exist- 
ence. The bridge is 101ft. high and 20ft wide. 


THE following is taken from the American Miller, which has 
unearthed it from somewhere :—“ This is how they used water 
power to saw wood in England 300 years ago: ‘The sawmill is 
driven with an upright wheel, and the water that maketh it go is 
gathered whole into a narrow trough, which delivereth the same 
water to the wheels. This wheel hath a piece of timber put to the 
axle-tree end, like the handle of a broch, and fastened to the end 
of the saw, which, being turned with the force of water, hoisteth 
up and down the saw, so thatit continually eateth in, and the handle 
of the saw is kept in a rigall of wood from swerving. Also the 
timber lieth, as it were, upon a ladder, which is brought by little 
to the saw with another vise.’” 

A COMPETITIVE trial of the reaping and binding machines which 
were shown at Ballarat National Show was held on the 30th 
Deceinber, at Mount Blowhard. The weather was very favourable, 
and the competition attracted a large number of agriculturists, 
who took considerable interest in the proceedings. Two of the 
machines only, out of the three entered in the reaping and binding 
class at the show, took part in the competition. One of them was 
constructed by Messrs. Humble and Nicholson, of Geelong, Mr. J. 
Ferrier, farmer, of Coleraine, being the patentee ; while the other 
was a Wood’s machine. The Ballarat Courier says, both machines 
are built pretty well on the same principle, the only difference 
being the knotter. After a short deliberation the judges decided 
that Messrs. Humble and Nicholson’s machine did its work tidier 
than Woods’, and that it cut a better sheaf, and therefore they 
awarded it first prize, viz, £10, and Woods’ second, £5. 

MakInNé steel with old plant does not pay, and Americans are 
putting down a lot of new plant. At South Chicago, on Lake 
Michigan shore, a completely new plant of the most modern 
description is almost ready for work. It consists of four blast 
furnaces, 75ft. high, 21ft. bosh, 9ft. hearth. The coke used is 
brought from Connelsville, near Pittsburgh, distant some 450 miles, 
The ores, limestone, and coke are stacked in a fine roofed shed 
367ft. long by 98ft. 10in. wide. To save re-melting, the molten 
metal is taken direct to the converters. So far in America their 
attempts in this direction have failed, owing to the inequality of 
the metal produced. There are fourteen Whitwell fire-brick stoves, 
60ft. high, 21ft. diameter; eight vertical condensing blowi 
engines with 84in. air cylinders, 36in. steam, 54in. stroke, 30 to : 
strokes per minutes; separate condensers; 36 boilers, 4ft. dia- 
meter, 72ft. long, cut into two lengths of 36ft. making 72 
boilers 36ft. long; all placed under a roof 248ft. long by 
96ft. span. The converting house is about some couple of hundred 
yards away from the blast furnaces, and contains three 10-ton 
converters placed side by side. The blast is to be supplied by a 
horizontal engine having 54in. steam and 60in. air cylinders. e 
iagots are to be taken whilst still hot to the rolling mills ; heated 
in four Siemens’ gas furnaces, then rolled in a three-high rou er 
train driven by a single cylinder engine with heavy fly-wh 
finishing two-high train, driven be pair of reversing engines, is 
placed directly in front of and about 120ft, away from the last 
groove of the roughing rolls, in order that the ingot may be rolled 
at one heat into three S0ft, rails, This is an ent in 
American practice, as in no works there do they roll more than 
S0ft. length saws, hot 
and drilling machines and gas cers are 
buildings well roofed in, 
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MEETINGS NEXT WEEK. required . We admit that this is possible; we 
FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. Tue InstiITUTION oF CrvIL > cree Feb. 2ist, at 8 p.m.: poh aera g deny that it is probable. A great deal is 
PARIS.—Madame Boyveau, Rue de la Banque. discussed, 


BERLIN.—Asuer and Co., 5, Unter den Linden, 

VIENNA.—Messrs. GEROLD and Co., Booksellers. 

LEIPSIC.—A. Twiermever, Bookseller. 

NEW YORK.—Tue Wittmer and Rogers News Company, 
81, Beekman-street. 


TO CORRESPONDENTS. 


*,* In order to avoid trouble and confusion, we find it necessary to | M 


inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 1d. postage stamp, in order that 
answers received by us may be forwarded to their destination. 
No notice will be taken of communications which do not comply 
with these instructions. 


*.* We cannot undertake to return drawings or manuscripts; we 
must therefore request correspondents to keep copies. 

*,* All letters intended for insertion in THE ENGINEER, or 
containing questions, must be accompanied by the name and 
address of the writer, not necessarily for publication, but as a 
proof of good faith. No notice whatever will be taken of 

8 commu ti 

E. W. W. (Nottingham).—P. S. King, King-street, Westminster. 

Art WorkKMAN.— We believe that any copper-plate printer will get the work 
done for you. Mr. Brooker, of Margaret-street, W., could help you. 

AN APPRENTICE.—The tubes in surface condensers are commonly fin. 
diameter. In some cases the water is passed through the tubes, and in 
others outside the tubes. 

T. T. (Southampton).—‘“ A Practical Treatise on Mill Gearing,” by T. Box. 
London: BE. and F, N. Spon. Mills and Millwork,” by Sir W. Fair- 
bairn. London: Longmans and Co, ‘* Machine Drawing and Construc- 
tion,” by Tomkins. London; Collins, Son, and Co, 

E. anv H. R.— We regret that we cannot name any particular work on prime 
cost as specially suitable for your purpose. There are, however, a con- 
suderable number of books on the subject, some of which have been advertised 
in our columns. Your best plan would be to communicate with the authors 
of some of these, and thus ascertain if any of them would suit you, 

J. W. B.—We cannot find the formule you quote in any work on valve 
gear in our library. Taken as they stand, without the context, 
they are unmeaning. Do they apply to valves worked by a simple 
excentric, or to link motions? If you can refer to Zeuner's “ Treatise on 
Velve Gear” you will sind the whole question exhaustively dealt with— 
page 28 et acq. If you will refer us to your authority we will endeavour to 
answer your question, 


THE CORINTH CANAL. 
(To the Bditor of The Engineer.) 


S1r,—Allow me to ask through your columns for the name of the con- 
tractor for the Isthmus of Corinth Canal. A. W. 
London, February 14th. 


CEMENT MAKING BY THE DRY PROCESS. 
(To the Editor of The Engineer.) 


Sir,—I will be glad if any of your readers can give me the address of 
any works in England which are making cement by the dry process. 


WINDMILLS. 
(To the Editor of The Engineer.) 
Sir,—Can any of your readers give me the title and publishers of a 
practical work on windmills, concerning their construction and manage- 


ment? SUBSCRIBER. 
Lowestoft, February 14th. 


IRRIGATION. 
(To the Editor of The Engineer.) 
Srmr,—Can any of your readers me gs f me with the name or names of 
best books er papers on the subject of irrigation as carried out in India 


for the pu of watering the plains? SURVEY 
Middlewich. 


CENTRIFUGAL SUGAR-DRYING MACHINES. 
(To the Editor of The Engineer.) 

Sin,—Of the various designs of these, English, French, and American, 
now before the public, can any of your correspondents tell me which is 
the most easily managed machine and most economical sugar dryer, 
also giving — and prices of same? G. G. D. 

London, February 15th. 


SOFT IRON FOR ELECTRO-MAGNETS. 
(To the Editor of The Engineer.) 

Sir,—Can any of your correspondents say where I can find the recorded 
results of experiments to find the relative efficiency of soft wrought 
iron, soft cast iron, and also of malleable cast iron for the purpose of 
making electro-magnets? I know that cast iron is used for the field 
magnets of two different dynamo-machines, but I want to know whether 
the soft malleable cast iron, or ordinary soft cast irun, will do as well as 

soft wrought iron for small electro-magnets. Ysrow, 
London, February 15th, 


OLD BRASS FOR BEARINGS. 
(To the Editor of The Engineer.) 

Sirn,—Would any of your numerous readers help me out of th 
difficulty? I get a quantity of old brass, ht 
some old mill brasses, of which I make some very fair Senin for 
general machinery, but I often get castings badly drawn and full of 
specks and holes. I have somewhat prevented the drawing by puttin 
in a little zinc, but cannot find ree f means to prevent the spec and 
pd hy some of your kind readers would help me they will 
greatly o! Aw OLD Svusscri 

Gloucester, February 11th. was 


ENGINEER can Jrom any newsagent in town or country 

at the various railway stations ; or it can, if preferred, be cuppliod divext 
from the office on the following terms (paid in advance) :— 

Half-yearly (including double numbers)... .. .. £0 148, 6d. 

Yearly (including two double numbers) .. - £1 98, Od, 
credit occur, an extra charge of two shillings and sixpenc i 
be made. Tue ENGINEER is registered for 

Cloth cases for binding Tuk ENGINEER Volume, price 2s. 6d. each. 

Many Volumes of Tuk EnGineer can be had price 18s. each. 

Foreign Subscriptions for Thin Paper Copies will, until further notice, be 
received at the rates given below:—Foreign Subscribers paying in advance. 
at the published rates will receive Tuk ENGINEER weekly and post-free 
Subscriptions sent by Post-office order must be accompanied by letter 
— to the Publisher. Thick Paper Covies may be had, if preferred, at 


Belgium, Brazil, British 
of Good Hope, Denmark, 
Malta, Natal, Netherlands, 

es, New Zealand. 
‘0 , Roumania, Switzerland, Tasmania, Turkey, United States, 
West Coast of Africa, West Indies, 1 16s. China, % 
India, £2 0s. 6d. 


Remittance by Post-office Order. — Australia, 
Columbia, British Guiana, Canada, Ca; 
Egypt, France, Germany, Gibraltar, I 
New Brunswick, Newfoundland, New 


Cyprus, £ Japan, 

Re nittance by Bill in London. — Austria, Buenos A: and Algeria 
reece, Tonian Islands, Norway, Panama, Peru, Russia, Spain, Sweden, 

> 60, ion, Java, Singa Manilla. 
Mauritius, Sandwich Isles, £3 58.” 


ADVERTISEMENTS, 

«” The charge tor Advertisements of four lines and under is three shillings ; 
for every two lines rds one shilling and sixpence ; odd lines are 
charged one shilling. The line averages seven words. When an advertise- 
ment measures an inch or more the cha: 
single advertisements from the 
payment. Alternate advertisements will b 
regularity, but re, 
except weekly advertisements are taken subject to this condition 


Advertisements cannot be inserted unless Delivered before 
‘as o'clock on Thursday Evening in each Week. vis 
'«" Letters relating to Advertisements and the Publishi Departmen 
oaner are to be addressed to the Publisher, Mr. George Leopold +4 aut 
letters to be addressed to the Editor of 


Tue Enoineer, 163, Strand. 


Paper to be ,  Air-Refrigerating Machinery and its Applica- 
tions,” by Mr. Joseph James Coleman. 

Society oF TELEGRAPH EnGineERS.—Thursday, Feb. 23rd, at 8 p.m.: 
“Siemens’ System of Railway Gong-Signalling,” by R. Von Fischer 
Treuenfeld, Member. 

Socrery or Arts.—Monday, Feb. 20th, at 8 = Cantor Lectures, 
“ Recent Advances in Photography,” by Captain W. de W. Abney, F.R.S. 
Lécture 1V. Permanent printing processes. of photography 
in drawing. Mechanical printing processes, including photo-engraving. 
Wednesday, Feb. 22nd, at 8 p.m.: Twelfth ordinary meeting, ‘‘ The Pro- 
duction and Use of Gas for Purposes of Heating and Motive Power,” by 

r. J. Emerson Dowson. Thursday, Feb. 23rd, at 8 p.m.: . lied 
Chemistry and Physics Section, ‘‘ Methods and Standards of oto- 
metry,” by Mr. Harold B. Dixon, M.A. 
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THE CHANNEL TUNNEL, 


THERE is something partaking of the ludicrous about 
the dispute now raging concerning the military aspect of 
the Channel tunnel scheme. Sir Garnet Wolseley takes 
just the same view concerning the facilities for invasion 
which the tunnel would offer as we have done. A com- 
mission has been appointed—shall we say by the Govern- 
ment !—to consider and report on the subject. As eminent 
an authority as Sir John Adye holds that the Adjutant- 
General is wrong ; and we learn that it is the intention of 
the Government to appoint another and larger Committee 
to take evidence from distinguished military men and 
others in relation to the proposed Channel Tunnel. The 
Committee is to be appointed at an early day, and 
the whole subject will be fully inquired into before 
Parliamentary powers are nted for the construction 
of the tunnel. The daily press has taken different sides, 
and the possibility of seizing the Dover end of the 
tunnel ; the number of troops which could be transported 
through it per hour; the feasibility of blowing up the 
English end, and dozens of similar ideas are talked 
and written about with all the energy and _ bitterness 
imaginable, just as though the tunnel was to be opened 
for trattic in a couple of months, and well prepared schemes 
existed for working it. There is an old proverb about 
counting chickens before they are hatched. In the case of 
the Channel tunnel the chickens are being counted before 
an egg has been laid. Nothing can better serve the pur- 

of the promoters of the scheme than a discussion 
which keeps it before the world ; and it seems a pity that 
any countenance whatever, official in character, should be 
lent to what is nothing more than a crude, inchoate, pro- 
posal. So long as the public refrain from investing money 
in the scheme all will be well; but we much fear 
that shares will be taken, and that shareholders will 
find too late that they have played the part of fools. 
We contend, and we shall continue to contend to the 
last, that the promoters of this scheme are bound 
to show how the tunnel is to be ventilated and 
worked after it is made. If the tunnel was com- 
plete only half the work would have been done. Traffic 
must be carried on through it, and this traffic must be 
made to pay or the shareholders will lose their money. 
Nothing is easier to say than that if the tunnel is made it 
can be worked. Yet easy asit is to say this, not a single 
syllable concerning the method of working it has been said 
by any responsible authority advocating the scheme. The 
reason is simply that no scheme for working it has been 
proposed, and no scheme can be proposed, because it is im- 
possible to work traftic through the tunnel save under con- 
ditions of cost which would be fatal to its commercial 
success, 

There are three ways in which trains can be moved 
through the tunnel. They can be drawn by ordinary loco- 
motives ; or by compressed air engines ; or by Lamm’s loco- 
motives. There are two ways in which it is imagined trains 
may be worked, namely, by electricity and on the 
atmospheric system. We pro here to consider the 
chances of success which attend these various schemes, 
and we shall deal with the last two first, because 
they are easily dismissed. It may be taken as proved 
that 300 indicated horse-power will be required to 
work a passenger train through the tunnel in half an 
hour. Now 300-horse power represents 9,900,000 foot- 

unds per minute, or, for the half hour, 297,000,000 of 
oot-pounds. There is but one way in which it appears to 
be likely that electricity could be applied. ‘That is by 
fitting up colossal dynamo-electro fe at one end of 
the tunnel, and ing conductors through to drive a 
motor attached to the train. We shall not say that it is 
impossible to do this, but we confess we entirely fail to see 
how twenty miles of conductor can be efficiently insulated in 
adamp tunnel. It must not be forgotten that the electrical 
current used must have pacer a, intensity, and will 
therefore be readily wasted ; just as high-pressure steam 
is more readily lost through leaks in a pipe than is low- 
pressure steam. Few electricians have committed themselves 
to say this thing can be done ; and it is obvious that very 
= difficulties will have to be overcome, even on paper, 

fore a rational scheme for doing it can be pre It 
has been suggested, huwever, that the trains can be 
worked by storage batteries, such as Faure’s. If we 
assume that wonderful improvements will be made, and 
that storage batteries weighing 100 lb. can be produced, 
each of which will give out 2,000,000 foot-pounds of net 
useful effect, in round numbers 150 such batteries must be 
carried by each train. The weight of these batteries would 
be over 6 tons; the time required for charging them 
would be, say 20 hours, so that a large reserve of batteries 
would be needed. Let our readers try to imagine the 
staff and the plant that would have to be maintained to 
keep the trafite going without interruption. Need we 
say that no electrician has even attempted to give a 
numerical statement concerning the working of this 
scheme ; we may dismiss it as unworthy of serious atten- 
tion. It may be urged, of course, that before the tunnel 
is eo such changes and improvements will have 
been effected that electricity can be readily used for the 


known about the dynamics of electricity, and all that is 
known is unfavourable to the theory that it can become a 
great and cheap motive power. At all events, there is 
nothing about the crude proposals which have been made 
for working the tunnel traffic by electricity which will 
justify a promoter in going before the public and stating 
that the traffic can be worked at all, much less economically, 
by electricity. ‘The atmospheric system may be dismissed 
as equally futile. The power required to maintain a cur- 
rent of air moving at the velocity of but twenty-four miles 
r hour would be 15,000 horses. It will be seen that to 
aul a train on the pneumatic system—that is the train 
playing the part of a close piston moved by the pressure of 
air behind it—would be out of the question, and it is 
equally certain that the tube system, such as that used on 
the Dalkey and Kingstown line of two miles long, is not to 
be thought of. The loss by leakage through the continuous 
valve was enormous even for two miles, to say nothing of 
the frictional resistance of the column of air within the 


ipe. 

. ‘Only three schemes remain then as deserving considera- 
tion. The first is to work the tunnel with ordinary loco- 
motives, as the Metropolitan Railway is worked. But to 
do this ventilation must be maintained at the rate of 
twenty-four miles an hour. The whole subject has been 
fully discussed and thrashed out. Our readers will find 
all the data in Simms’ “ Practical Tunneling,” by Clark. 
Power equal to 15,000 H.P. indicated must be provided 
for this purpose. No one knows how it is to be applied, or 
what species of fans or pumps would have to be employed. 
The fuel burned would, on the most moderate estimation, 
reach 30,000 Ib. per hour, in which time four trains could 
traverse the tunnel. This gives 80 train miles,and 375 lb. per 
mile, or at least ten times as much as would be required 
for the locomotives working the trains. Coal at Dover 
costs about 20s. per ton, thus the bare cost of fuel for 
ventilation would be £13 8s. a hour, or say, 3s. 4d. per 
train mile. The trains would probably weigh 150 tons. 
On the Metropolitan Railway the cost of fuel is 1}d. per 
train mile, the trains weighing 150 tons. What possible 
prospect of paying could a line of railway enjoy, the working 
of which cost 3s. 4d. per train mile for fuel alone? Rejecting 
ordinary locomotives, we have left Lamm and Franq’s fire- 
less engines ; and compressed air. There is no reason to 
conclude that a Lamm engine could work with less than 
30 Ib. of steam per horse-power per hour, or for 300-horse 
power, 9000 Ib. of steam, or for the half hour’s run 4500 lb. 
of steam. If we sup the engine started with a pressure 
of 200 1b. and a pressure of 100 lb., the fall in 
temperature on the run would be 54 deg. Each pound of 
water in the boiler would surrender this much heat, 
which would be available for making steam ; but 30 lb. of 
steam of an average pressure of, say, 150 1b. would require 


25,830 
861 X 30 = 25,830 units, and - ‘a = 478 in round: 


numbers. In other words, for each horse-power to be 
exerted for one hour the reservoir must hold 478 1b. of hot 
water, or, assuming that the run lasts half an hour, it must 
contain 239 Ib., and 239 xX 300 = 71,700 Ib., or 32 tons of 
water. The vessel or vessels which contain this body of 
water under a pressure of 200 lb. on the square inch will 
weigh a good deal. So it may, we think, be safely assumed 
that the dead weight conveyed by each train will be 
almost equal to that of two ordinary tank engines, 
which would, under usual conditions, suffice to work 
the trains. Need we add that no engineer has de- 
signed a fireless locomotive which would work the 
Channel tunnel? The cost of such machines, their great 
weight, the risk incurred in using them, the expensive 
plant required for charging them, have all told heavily 
against them even for tramway purposes—for which they 
have been extensively tried—and we are not aware that 
even one is now running. In practice it has been found 
that 1°5 tons of hot water are required to haul 11 tons of 
train at eight miles an hour. Therefore to haul a 150 ton 
train at the same speed, 20 tous of water, in round num- 
bers, would be required. The initial pressure in this case 
was 180 lb., and the terminal only 40 Ib., the distance 
traversed under ten miles. If the speed be quadrupled, 
the resistance would be at least trebled, and although the 
time of traversing the twenty miles of tunnel would be 
only half-an-hour, instead of one hour, during which 
1°5 tons of water sufficed for the tram-car whese perform- 
ance we cite, it is evident that our estimate of 32 tons 
of water is far below what would in all probability 
be really required. If our readers will turn to the 
“Proceedings” of the Institution of Mechanical Engi- 
neers for 1879, No. 5, they will find further infor- 
mation on this subject. The last motor on our list is 
compressed air. If anyone is sanguine enough to believe 
that this will solve the problem, let him turn to the 
“Proceedings” of the Institution of Mechanical Engi- 
neers for 1881, No. 4, and read Mr. Scott-Mouicrieff’s 
paper “On Compressed Air Engines for Tramways,” and 
the discussion thereon. Here it will suffice to say that 
experience with them has been limited to runsof about seven 
miles. Air at a pressure of 1000 lb. on the square inch 
being used, the cost for fuel is stated to be $d. per mile 
for 7 tons moved—forty passengers being carried at about 
six miles an hour. There is a long step between the little 
tram-car engine and the machine able to haul a train of 
100 tons besides itself through the Channel tunnel at 
forty miles an hour. 

Thus, then, it will be seen that while no attempt has 
been made by the promoters of the two Channel tunnel 
schemes now before the public to prove that it can be 
worked at a moderate cost, the truth is that the greatest 
difficulty will be experienced in working trains through it 
at all. That two or three trains per day might be run 
with ordinary Metropolitan locomotives is likely enough. 
But it is not traffic of this kind that Sir Edward Watkin, 
for example, contemplates. No one in their senses would, 
we suppose, dream that the tunnel was to be made unless 
it was to be worked up to its full capacity. We repeat 


that it is of vital importance that a rational scheme for 
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working the tunnel should be placed before those who are 
asked to contribute their money to its construction, and 
until this information is forthcoming not one shilling 
should be subscribed to carry out a scheme which is 
radically incomplete, even on paper. 


TIDAL POWER. 

Tue utilisation of the power which exists in the rise 
and fall of the tide has long been a favourite scheme with 
projectors, but its application hitherto has been of very 
limited character. The introduction of electric lighting, 
and the demand which it creates for some economical 
motive power, seems likely to give an impetus of a prac- 
tical character to the various pro , which have hitherto 
been only discussed, for rendering available the natural 
force which now hes waste along our shores. Great 
Britain, from its insular character, possesses advantages 
for the development of that force which countries 
possessed of a less extended coast line cannot possibly 
have, and now that a demand exists which will repay the 
outlay necessary to secure that development, we may 
expect to see rapid strides in this direction. 

Attention has been called to this subject very pro- 
minently during the last few weeks by the announcement 
that the Corporation of Bristol had passed a vote to secure 
the advice of some eminent engineer as to the best method 
of developing the power which the great rise and fall of 
the tide in the rivers Severn and Avon affords, with the 
object of employing it for the manufacture, so to speak, 
of the electricity required for lighting the city. It is 
manifest that that object has only a collateral relation to 
the subject of this article. It is, in fact, only the imme- 
diate inducement to undertake the conservation of a 
power which may ultimately extend its useful purpose in 
many other directions. Secondarily, however, electricity 
may be the agent by which power so obtained may be 
transmitted, almost unreduced, to great distances inland 
from the source of supply; but to that branch of the 
matter we do not intend at present to devote ourselves, 
deeming it sufficient to point out how extensive the use of 
electricity may become in the future to aid in the full 
distribution of that tidal force which is the proper subject 
of our article. All who are acquainted with the rivers 
Severn and Avon and the Bristol Channel will at once 
realise how powerful an agent its tidal rise and fall of from 
35ft. to 40ft. must be. In such a case as this there can be 
but little ditficulty, we should sav, in the construction and 
erection of machinery by which the power of the water 
column may be utilised. It must, however, be borne in 
mind that the action of the current engendered by a rising 
and falling tide is slow, and tuat its power, if exerted on a 
limited mechanical area, would therefore be but small. 
Neither can the head of water obtainable be utilised after 
the methods common in cases where the supply at the 
summit is constant and the discharge free from back pres- 
sure. In the utilisation of the tidal column the head will 
_be constantly decreasing, and any machinery erected must 
be capable of working under gradually decreasing head, 
and there will be besides no free discharge at the base 
of the well in which the turbine must be set. 

A cursory examination of this subject discloses that 
there are considerable, though certainly not insuperable, 
difficulties to be overcome in dealing with the force of the 
tide after the manner customarily employed with hydraulic 
motors. The chief consideration which must enter into 
any design which has this object must be the means 
whereby the water passed through any such machinery can 
be got rid of, for it is manifest it cannot be returned to the 
source of supply immediately on its quitting the machine 
upon giving motion to which it has expended its power. 
But one course seems to us to be open for overcoming this 
difficulty. We would suggest that only a portion—say 
five-sixths—of the total column should be employed, and 
that the discharge water from the turbine should be led 
by pipes to some impounding reservoir on waste land 
situate slightly above the level of low tide, from which its 
re-discharge into the river would be insured at low water. 
Of course the direct use of head water will only be pos- 
sible in cases where the rise and fall of tide is very con- 
siderable. Where it is so, it is not impossible that the 
wee we have suggested might be carried out without 

aving to incur anything like a prohibitory expense. 

The obstacles to be overcome in cases of extreme 
range of tides, are not, however, numerous, except under 
a few local adverse circumstances. Other and more difficult 
cases will occur in localities where the tide is of too 
limited a rise and fall to admit of static pressure being 
economically employed, such as exist on all our sea shores 
and the majority of our rivers. As regards the last- 
named, it will be practicable in some few cases to erect 
dams across these beds and utilise the limited head so 
obtained in a variety of ways. But there must be many 
rivers where this will be impracticable for very cogent 
reasons; for such, and in all instances of sea-tides, it seems 
to us that the old principle of the race will have to be 
resorted to. On the rising of the tide, water might 
be admitted through sluices to an impounding reser- 
voir, the lowest level of which must be above low- 
water level, and action would be imparted by it 
for a portion of the period of infiux to the reservoir, 
to undershot wheels or turbines in the races or sluice 
channels. At the bottom of the tide, efflux would take 
place through the sluices, producing a reversed action on 
the machines. It will be patent, that to secure any con- 
siderable amount of power with the limited head of water 
which would be available in such cases, a large volume 
must be employed, and the necessary machinery would be 
large and costly. 

Our remarks will have shown that the subject divides 
itself from natural causes into three distinct classes of 
operation :—First, that of extreme range, where two or 
more turbines might be used throughout, say, three-fourths 
the time of each tidal rise and fall; secondly, that of rivers 
which permit of the head waters being dammed back; and, 
thirdly, that of rivers where the latter course is not 
practicable, and which have a limited tidal range—in which 
class also may be included works to utilise the tide of the 


sea on open shores. It is further to be observed that in 
the majority of instances within these islands, such as are 
those included in the first and third classes, it will only be 
practicable to employ the tidal power when the conforma- 
tion of neighbouring land enables it without much arti- 
ficial improvement for the purpose to receive during the 
intervals of rise and fall a sutticient storage of water, by 
the passage to and fro of which the required power may 
be obtained; but we should say that there are many 
important towns on our shores, and by the side of our 
rivers, where such land might be obtained within 
limited distance, or which might be fitted by excavations 
at a reasonable cost. We have purposely refrained in 
these suggestive remarks from going into the details 
involved in this important question, and have simply 
touched upon the chief ideas which occur to anyone when 
thinking over a matter which may become of great 
national importance. 


SIR WILLIAM ARMSTRONG ON NATIONAL DEFENCES, 

WE recently gave the presidential address of Sir 
William Armstrong, which was entirely devoted to the 
question of national defences. We cannot let it pass, 
without making a few remarks on so important a 
subject thus brought before us, although the address 
embraces too many branches to follow it at all in detail. 
The first part of it deals with the general question 
of defence; the latter chiefly with ordnance. With 
regard to the latter, we simply commend it to our readers 
as a masterly summary of the question written in a fair 
spirit. It would be impossible to follow it through its 
course here, but we may call attention specially to the 
mention of the steel riband gun, briefly described in 
Tue Encineer of July 29th, 1881, and to the remarks 
on the action of powder-gas in a gun. Two points 
noticed by Sir William we think deserve special con- 
sideration—one the question of the temperature reached 
by the gas and its effect, and the other the possibility 
of dispensing with sulphur in powder, with a view to 
saving the bore from the erosion which so rapidly injures 
it at present. 

To turn then to the general question. Sir William con- 
sidersthat in late years our ships have become more and more 
open to injury from an enemy in proportion as our com- 
merce has increased, as steam has come in, and as the 
power of rifled guns has become perfected in a higher 
degree. Armour has impertectly coped with the power of 
guns, and the measure of security it offers has been ren- 
dered liable to be unavailing owing to the introduction of 
torpedoes. In short, powers of offence have so far 
outstripped those of the defence, that Sir William 
advocates the use of swift unarmoured ships armed 
with powerful guns, rather than an exclusive reli- 
ance on armour-clads. He considers that three un- 
armoured vessels might be made for the same cost as 
one armour-clad ship carrying guns of equal power, and he 
thinks that pitted against one another in a fight, the three 
would have a great advantage over the one. He would 
make unarmoured ships proof or nearly proof against 
sinking by means of partitions, and would so utilise their 
coal, and so construct them with regard to the water line 
as to keep their vital parts protected in a great measure. 
He notices the swift vessels recently supplied by Elswick 
to China as a formidable type of ship of only 1300 tons 
displacement, carrying two new type 10in. guns, capable 
of piercing 18in. of armour, as well as four 40-pounders, 
with sutticient coal for steaming 4000 miles, and withal 
able to attain a speed of sixteen knots when desired. The 
difficulty of protecting our commerce from such adver- 
saries as these is apparent. For coast defence Sir William 
prefers earthworks to iron where they can be employed. 
He deprecates the crowding of guns together, and he 
thinks floating batteries generally preferable to forts 
standing like islands in the sea. Finally, the re-arming of 
our fleet he regards as a pressing need. 

We think that most officers and engineers will concur 
in the above to a great extent. Nevertheless, we should 
qualify one or two of the conclusions arrived at. We 
cannot fully follow Sir William at present in his con- 
demnation of armour. We admit much of what he says 
as to the advantage of swift, unarmoured ships, carrying 
new-type guns; but if we would make any real com- 
parison it is necessary to define, as nearly as possible, the 
conditions under which the combat takes place. We will 
assume, then, that the three unarmoured ships are the 
class of cruiser above mentioned, and that the armoured 
ship is H.M.S. Iron Duke, the present flagship on the 
China station, carrying 8in. of armour on the water line, 
and 6in. on her battery, and armed with ten 12-ton guns, 
The basis of comparison is equality of price; we are 
therefore assuming that the three cruisers cost the same 
amount as the Iron Duke. We suppose that this is not 
very wide of the mark. Wedo not know whether amore 
heavily clad ship could be made for the same money now. 
The Iron Duke Seine some years older than the cruisers is 
undoubtedly at some disadvantage. This may be borne 
in mind, and for that reason we will not take into account 
the inferiority in range of her old type guns. Her speed 
is 12°8 knots. The cruisers’ heavy 10in. guns would pierce 
the armour of the Iron Duke so easily that we may almost 
assume her to be pierced by each projectile that strikes 
her, even obliquely, and their high speed would give them 
a great advantage. They would, however, be compelled 
to use armour-piercing projectiles, which would only carry 
dead metal and langridge into the interior of the Iron 
Duke, to the same extent as may be witnessed at Shoe- 
buryness when a shot pierces a target very easily. On the 
other hand, the Iron Duke might fire common and 
shrapnel shells, Sir William thinks that such shells would 
not open quickly enough to injure 0 and men much. 
Yet in the Shannon trials a single shrapnel dismounted a 
gun and killed the whole of its dummy detachment, If 
the unarmoured ships were capable of catching fire, their 
danger would be increased. 

In this, however, we are only differing in degree from 
Sir William’s picture. Unquestionably small vessels, such 
as those cuppiied to China, would be very formidable at 


the longer ranges, where it would not be easy to 
strike them; and to our commerce they would be ter- 
rible. It would probably be difficult for ironclads, act- 
ing as a convoy, to protect merchantmen from them. A 
very plain conclusion to be drawn from this picture of 
armoured and unarmoured ships is the desirability of 
introducing medium new-type guns in the armament of 
our armoured ships. The spectacle of such a ship as the 
Inflexible endeavouring to meet the attack of a mosquito 
fleet, as it has been termed, with her four 80-ton guns 
moving in pairs, and her necessarily limited store of 
enormous shells would be a painful illustration of power 
awkwardly and wastefully employed. 

Sir William, however, in speaking of coast defence and 
the use of torpedoes, has not, we think, sufficiently drawn 
the distinction between torpedoes proper, which are 
locomotive, and fixed submarine mines, At present 
harbours are mainly protected by the latter. Hence 
vessels in order to attack have to clear a limited area of 
water, and anchor so as to come into action against forts 
which can, in fact, be attacked only in this way. Here, 
we maintain, unarmoured ships would suffer cruelly, and in 
no way benefit by their speed. Open to the attack of 
smaller guns, which now exist in large number, and for 
long to come will crowd the batteries of harbours, they 
might be rapidly destroyed by a species of fire which such a 
ship as the Dreadnought might absolutely disregard. As 
long then as land batteries have to be engaged, armour will, 
we think, possess certain distinct advantages, especially in 
its complete form, although at anchor armour-clad vessels 
may be exposed to attack by high angle fire. 

Whether we contemplate armoured or unarmoured ships, 
however, the question we have to face immediately is the 
rearming of our fleet. The introduction of long guns of 
the new type has given the power to an 18-ton gun to 
penetrate wrought iron armour which was formerly a 
match for a 38-ton gun. Broadside guns can, therefore, 
no longer be disregarded. Our policy has hitherto been to 
equip heavily clad vessels with a few very heavy guns ; 
such vessels could defy lighter guns. In attack they 
delivered a few very heavy blows. We must now meet 
new type guns in broadside batteries and in mosquito 
vessels guns of the same character, and we think the 
sooner this is commenced the better. 


SMEATON’S EDDYSTONE LIGHTHOUSE. 


Ir has been seldom that objection has been made to the 
actions of the Trinity Board, but the demand of the Brethren 
with respect to the Eddystone Rock Lighthouse built by Smeaton 
will probably meet with very general censure. The new light- 
house is completed, and that of Smeaton, which has formed the 
model upon which all modern stone lighthouses have been built, 
is to be removed. Smeaton conferred a great boon on the whole 
nation, he built his world-famed tower, and as an engineer his 
ability has never been excelled. He was the great pioneer in 
the class of engineering to which England owes more of her pre- 
sent greatness than to any other profession, and the tower by 
which his name is most popularly identified would form a most 
fitting memorial of him and of an important period in England’s 
engineering. The Mayor of Plymouth, in calling a meeting on 
Tuesday, “ for the purpose of considering whether steps should 
be taken to communicate with the Trinity Board with a view 
to preserving Smeaton’s Eddystone Lighthouse from destruc- 
tion” only acted in accordance with what is without doubt the 
wish of English people. At the meeting it appears that the 
general view was that it should be carefully taken to pieces, 
that each block should be numbered, and the edifice re-erected 
on Plymouth Hoe in as nearly as possible its original condition, 
and take the place of the present unsightly obelisk. The nego- 
tiations with the Trinity House Brethren indicated, it was 
stated, that the town could only obtain the Smeaton Light- 
house by purchasing it as old material, and for delivering the 
stones at Plymouth in condition suitable for re-erection they 
would require to be paid £1800, The cost of re-erection would 
be £500. It was ascertained, however, that the Trinity Board 
did not propose to sell the whole lighthouse, the result of 
which would be that £4000 would be required to re-erect the 
building in its present form. The cost of numbering the stones 
cannot be a very considerable sum, and in any case the tower is 
to be taken down, and most if not all removed to shore. The 
Trinity Board cannot thus charge for this work ; and supposing 
it cost £50 to mark the stones, it cannot but be looked upon 
as undignified on the part of the Board to want to make a 
profit of £1000 out of Plymouth. The Board ought to sacrifice 
a little to preserve this monument to Smeaton, and it is to be 
hoped that they will. The feeling of the meeting on Tuesday was 
that the preservation of Smeaton’s Eddystone Lighthouse was a 
matter of national concern, and that in the circumstances, and 
having regard to the fact that Plymouth is engaged in raising a 
memorial to Drake, the Government should step in and relax the 
pecuniary requirements of the Trinity Board. It is, however, easy 
to talk of taking the tower down stone by stone, but bearing in 
mind how Smeaton built we do not see how this is going to be 
done. 


THE PANAMA CANAL, 


THE dispatch of Lord Granville chiefly in reply to those of 
Mr. Blaine, on the Panama Canal question, have been so well 
received in America that there will probably be no important 
difficulty in arriving at a settlement of the points concerned. The 
opinion of the Government is that the canal as the water-way 
between two great oceans and between all Europe and Eastern 
Asia is a work which concerns not only the American Continent 
but the whole world, and this view is that of the treaty of 1850, 
This view being apparently accepted by American people gene- 
rally, it is not surprising that the New York Herald, which has 
devoted considerable space to the opinions of Congressmen on 
the question of the Panama Canal, comes to the conclusion that 
while the general belief among them is that if America wishes to 
control the canal she must make it, few of them care whether 
the canal be made or not. This undoubtedly, a Daily News 
correspondent says, is the attitude of the general public on the 
subject. People view the question with indifference. The agi- 
tation originates entirely with capitalists, who desire a subsidy to 
aid the construction of the canal. The same correspondent says 
that advices from Panama confirm the previous impression in 
America that M. de Lesseps’ scheme is destined to fail, that much 
money has been invested, and very little work done, It does 
not follow that because much cannot at present be seen though 
much money has been spent, that little has been done, as 
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preliminary works often cost a very great deal and make little 
show ; but it is remarkable at the same time that we get very 
little indication that much has really been done, though at 
the latter part of 1880 it was stated that the work was to com- 
mence at once, and a detachment of engineers and others did 
start early in 1881. No one can wish to throw cold water on 
such a scheme when the capital has been subscribed on the faith 
of its completion, but we should like to hear a little more of real 
progress with the canal, though it may be that work is not being 
pushed until the political aspect of affairs is settled. Lord 
Granville’s despatch concludes by saying that the Government 
would gladly see the United States again take the initiative orissue 
an invitation to the Powers, and will be prepared to join in it or 
to support and endorse it in the way that may be found most 
fitting and convenient, provided that it does not conflict in an 
way with the Clayton-Bulwer Treaty. It is thus for the Amer1- 
can Government to show that it is desirous that the canal shall 
be constructed and be free from individual control, but as these 
matters move slowly, progress with the work already commenced 
will be slow if M. de Lesseps is waiting for their settlement. 


THE MIDLAND RAILWAY COMPANY AND MINERAL WAGONS, 

Towarps the close of the present week most of the collieries 
on the Midland line, as well as owners of mineral and other 
wagons, have received an important circular, together with a 
form with regard to the purchase of private wagons, in accord- 
ance with a scheme which has been under the consideration of 
the directors for some time past. The proposal, which is looked 
upon with great interest, especially by those engaged in the 
vast mineral traffic, is doubtless one of the most important 
which has been made by the enterprising company. Should 
the offer be accepted, it would save a great amount of 
locomotive power, whilst it would to a great extent free the 
company's line of the traffic which is created by the return 
of empty wagons to the collieries and works—which forms 
a serious item of expense, as the company could deal 
with the wagons to much more advantage. When it is 
stated that during the years 1850 and 1881 the company for- 
warded to London alone 1,999,459 and 2,198,914 tons of coal 
respectively, some idea may be formed of the importance of 
the scheme. The following is a copy of the circular, which is 
dated ;—“ Midland Railway, General Manager's Office, Derby, 
February 13th, 1882.—You are doubtless aware that my direc- 
tors have had under their consideration for some time past the 
purchase by mutual arrangement of the private owners’ wagons 
running on the Midland Railway. Parliamentary powers to raise 
the first instalment of the sum needed for this purpose having 
been obtained, and the sanction of the shareholders to its 
creation given, I am instructed to ask whether you are willing 
to offer to the company those owned by you either 
in the form suggested in the accompanying document, 
or in some other way which you may consider preferable. 
It is proposed that the charge for wagon hire shall be in all 
cases kept separate from the rate, and that the charges authorised 
by the Midland Company's Act of 1881 shall be taken as a basis, 
subject to modification according to seasons and special circum- 
stances. These charges are for distances not exceeding 50 miles, 
6d. per ton; for distances exceeding 50 miles and not exceeding 
150 miles, 1s, per ton; and for distances exceeding 150 miles, 
1s. 3d. per ton. The object of my directors in purchasing the 
wagons is to keep in traflic, to the advantage of the traders and of 
the company, a regularand adequate supply of trustworthy wagons, 
suitable to the requirements of every description of traffic. I 
shall be obliged if you will favour me with a reply at your earliest 
convenience, Signed, Joun Nosur.”’ The form which accom- 
panies the circular provides that if the offer is accepted 
£10 per wagon shall be paid on delivery, and the balance by 
two equal instalments at the expiration of three and six months 
respectively from the determination of the price, with the addi- 
tion to each instalment of interest thereon at the rate of 4 per 
cent. from date of delivery. The form provides a space for 
filling in the name of the valuer on behalf of the vendor, Mr. T. 
G. Clayton, of Derby, being named as the company’s valuer ; 
and in case they fail to agree an arbitrator to be appointed. The 
Midland Company egrees from and after the delivery of the 
wagons they will keep the vendor or vendors supplied with 
wagons according to the reasonable requirements of their traffic. 


THE NORTH-EASTERN RAILWAY COMPANY. 


Tur half-yearly report presented to the shareholders of the 
North-Eastern Railway Company at it meeting lately held at 
York is decidedly interesting, and so were the observations made 
by Mr. Dent, the chairman, in explanation thereof. It appears 
that the recent lowering of fares, especially first and second-class, 
has not had the expected effect of increasing the proportion of 
travellers by those classes. The receipts from such passengers 
have considerably diminished, but the company has been more 
than compensated by increased receipts from third-class pas- 
sengers. It is becoming more and more evident that second-class 
carriages are superfluous, and, bending to the popular will, the 
company is devoting great attention to making the third-class as 
comfortable as possible. Probably first and third-class carriages, 
with compartments in the latter reserved for ladies only, will be 
the fashion for the future. The directors intend to see if they 
cannot arrange that at their buffets a cup of tea or coffee shall 
be obtainable for something under 6d., which is a step in the 
right direction. The Saltburn and Whitby Railway, which was 
bought from a previous and liquidating company, at bargain 
price, is still likely to prove a dear purchase. The chairman 
doubts if it will ever pay. This is a lesson to engineers who lay 
out railways close to a coast line, where deep or broad estuaries have 
tobefrequently crossed, and where landslips, as in the present case, 
often occur. Whoever endeavours to obtain or keep possession 
of territory which Neptune has marked out for his own, is apt 
to find he is contending with a power too strong for him. The 
lesson is to keep further inland. The dividend declared, viz., 
84 per cent., is not a bad one as things go. 


TENDERS. 


TENDERS for the extension of the sea wall and other works for 
the harbour of Carnarvon, Frederick Jackson, engineer. Quanti- 
ties supplied. 


E. and R. Jones 8267 16 3 
Whitaker Bros. .. .. 7991 10 0 
J. and J. W. Roberts .. 6891 0 0 
Owen Morris .. .. ., 6757 0 0 
R. and T. Jones ° 6610 10 2 
Evan Jones 6289 0 0 
8.P. Owen ., . 569712 0 
David Williams . 5453.14 8 


NAVAL ENGINEER APPOINTMENTS,—The following appointments 
have been made at the Admiralty :—Sylvester Rawling, assistant 

‘aylor; an 
ner, to the Lord Warden, vice Fellows, a 


LITERATURE. 


The British Navy ; its Strength, Resources, and Administration 
By Sir Tuomas Brassey, K.C.B., M.P., M.A. Vol. I. Part I 
Shipbuilding for the Purposes of War. Longmans, Green, 
and Co., London. 1882. 

Tus is a thick octavo of 605 pages, besides the index and 

fourteen folding plates. It may be regarded as a species 

of scrap-book, made up of cuttings from the Z'imes and 
various other journals. These are dovetailed together with 
more or less success. Mr. King’s work on European ships 
of war has been to all intents and purposes swallowed up 
bodily, engravings and all, and huge contributions have 
beer. levied from “Das Schwimmende Flotten-Material” 
of Captain von Kronenfels, “La Marine a l’Exposition de 

1878,” the Army and Navy Gazette, the Broad Arrow, and 

various other sources of information too numerous to men- 

tion here. It is not to be supposed that Sir Thomas 

Brassey has drawn on these authorities without saying so. 

On the contrary, he is scrupulously particular in acknow- 

ledging the sources of his information, This is no doubt 

gratifying to the authors quoted ; but it is open to ques- 
tion whether it would not have been better to take the 
trouble to use his authorities as Macaulay, for example, 
used his when writing his history of England. Instead 
of reproducing what they have said word for word, it 
seems to us that our author would have done better to have 
re-written what they had to say. It is indisputable that 
for many years the reports in the 7'imes, for example, on 
naval matters have been very good; although it will be in 
the recollection of many of our readers that the Times 
once said that the floats of the paddles of a certain war 
steamer were feruled at both ends, while the boilers 
were fitted with Morgan’s patent feathering tubes. But 
good as the Z'imes reports are, they are not quite what 
we expected to find in a work of great pretensions, pre- 
pared by so eminent an authority as a Lord of. the Admi- 
ralty. We would not have it supposed that Sir Thomas 

Brassey has written nothing in this book, On the con- 

trary, he has written a good deal, but it is not quite what 

we would have asked him to write, nor is it just what was 
wanted. Our meaning will be unders by-and-bye. 

Meanwhile, having indicated the nature of the book, we 

may proceed to set forth some of its author's reasons for, 

and purpose in, writing it. On these points he leaves no 
room for doubt, because, in the first place, he has given us 
an Introduction, and in the second place an Outline of the 

Plan of the Book. In his introduction Sir Thomas begins 

by writing in the third person, changing quickly into the 

first person, reminding us of the y who writes, “ Mrs. 

Jones presents her compliments to Mrs. Smith, and I will 

be obliged to you if you will give me a call at 4 p.m.” 

“Some explanation,” says Sir Thomas Brassey, “seems to 

be necessary of the unusual circumstance of the issue 

of a publication on naval affairs by a member of 
the Board of Admiralty. The present volumes were far 
advanced when the compiler had the honour of being 
invited to join that great department. He was equally 
reluctant to decline the invitation of the Prime Minister 
and to abandon the work in which so much progress had 
been made. On reflection, it appeared the wiser course to 
complete these volumes in the fitful intervals of leisure 
from official duty. It is unnecessary to dwell on the 
labour and perseverance bestowed on this self-imposed 
task, which is now approaching completion. I hail the 
prospect with a genuine sense of relief. As we reach the 
middle term of life and ‘days decrease and autumn 

ws, autumn in everything.’ It is natural to shrink 
rom undertakings that can only be accomplished by con- 

tinuous and protracted effort. Through twelve long years 
the work of this compilation has been going forward.” 
Then Sir Thomas goes on to dilate on his parliamentary 
career, and says some things which, in deference to good 
taste, would have been better left unsaid. We do not 
dispute that the volume is dreary reading enough, and no 
doubt it has exercised a depressing effect on Sir Thomas. 
But it does not appear that he was compelled to com- 
pile this book, but rather that he took it up as a labour 
of love. This being the case, complaints—for they are 
nothing but complaints—such as we have quoted are 
unmeaning, to say the least of them. It is, however, fair 
to admit that Sir Thomas may have become more 
tired of his work before it was finished than he anti- 
cipated when he began it. It must be borne in 
mind that this is only one of six volumes, and the task 
of compiling is by no means so attractive as writing 
original matter. It will be seen that Sir Thomas Brassey 
practically admits that the book is a compilation, and this 
saves us from any charge of depreciating his performance 
unfairly. 

We quite agree with Sir Thomas when he says, “ Heavy 
indeed is the burthen of these six volumes, and narrow the 
circle of readers to whose libraries they will find admit- 
tance; but to all who devote themselves to the study of 
naval affairs, whether as administrators, as sea officers, or 
as owners of shipping, the present publication provides a 
collection of information such as it has not been attempted 
to bring together in any other work.” It is quite true 
that there is no k—in English, at all events—which 
contains so much information of a kind; but it cannot fail 
to strike the reader from first to last that Sir Thomas 
Brassey has missed, and completely missed, the mark at 
which he has aimed. We have, for example, not a single 
complete description of a modern man-of-war. He per- 
sistently does not tell his readers just what they would 
like to know. This deficiency begins at the very beginning. 
The work, it will be understood, is historical to a very large 
extent. Thus, for example, the book proper commences with 
the introduction of shell guns, and then comes a reference 
to the Crimean batteries; then Sir Thomas goes on to speak 
of La Gloire, Invincible, Normandie, and other early 
French ironclads. The earliest ironclads—known as the 
Kinburn batteries—were invented by Napoleon III. These 
ships (?) went into action and fought the Kinburn forts 
successfully, “ peng says Mr, Brassey, “ entirely unin- 
jured by Russian fire.” Nothing whatever is said as to 
the character of that fire, It would have been quite pos- 


sible to give all the information needed in ten or a dozen 
lines. This was the first real action ever fought by iron- 
clads, and its results have revolutionised the art of con- 
structing ships of war; yet Mr. Brassey simply says they 
went into action and came out again uninjured. ZEDS 
of examples might be picked out to show that our author 
either does not know, or does not choose to supply, inter- 
esting information. In fact, we can hardly ever forget 
that we are dealing with a compilation, and that special 
information is not to be had; while information that 
might have been useful years ago, but which is now per- 
fectly valueless, is supplied by almost every page. We may 
take, for instance, what Sir Thomas Brassey has to say about 
the Minotaur. She is practically obsolete. She is of 
enormous length, is fitted with five masts, is armoured 
with 53in. — and carries 12-ton guns. This ship Mr. 
Brassey still thinks useful; well, so she is for certain pur- 
poses, but not for fighting. No less than four pages are 
devoted to the reproduction of Times’ articles, written about 
this ship seven years ago, and some remarks by Captain, 
now Admiral, Scott, on the waste of money incurred in 
cutting new portholes in her sides. Again, we have a ~~ 
reproduction from the 7imes concerning the Repulse, an 
we are supplied with such valuable scraps of information 
as the following :—‘The Repulse was launched on April 
25th, 1868, and having seen some ten years’ service she 
has required an extensive overhaul.” “The old crank-shaft, 
which was found to have been cracked, has been replaced 
by one which formerly did duty in the Donegal ;” and so 
on. In fact, nine-tenths of that portion of the book 
dealing with the earlier ironclads might have been omitted, 
and replaced by some intelligent statement of what the 
qualities and performances of these ships were, and of the 
reason which led to their supercession. Turning over 
page after page of this portion of the work, we find quota- 
tion after quotation used without the least approach to intelli- 
gent criticism. Hardly any attempt has been made to con- 
dense information, and we are tempted to think that Sir 
Thomas Brassey had made a solemn vow that he would 
turn out six large volumes, and could not afford to be too 
nice in his selections. 

It is not until Chapter X. has been reached that Sir 
Thomas Brassey begins to deal with modern types of 
ironclads. From thenceforth his book improves in cha- 
racter ; but it is not because the author’s duty is really 
better done, but simply that the matters on which he has 
worked are more interesting. We willingly admit that so 
much information of the kind concerning ironclads has 
never before been got within the covers of a single book ; 
but it has all been published before, either in England, 
France, Germany, or Italy ; and there is far too much 
useless matter given, while there is an entire absence of 
just that class of information which would be expected 
from Sir Thomas Brassey. We have only to open the 
book haphazard to find illustrations of our meaning. Sir 
Thomas is dealing with the Devastation. He quotes almost 
at full length a description of this ship given by Mr. 
Barnaby in a paper read before the Institution of Naval 
Architects in 1873. Now, no ship excited more attention 
than this vessel did, especially as regards her sea-going 
qualities. It is not too much to say that not a scrap of 
information concerning her performance at sea off the trial 
ground has been supplied to the public for years. We 
turn over the pages of Sir Thomas Brassey’s book 
for any original statement on this subject and we do not 
find a scrap. Admiral Inglefield is quoted by Sir Thomas, 
“T have just returned from Malta, and saw the Devasta- 
tion, having come into port from a long cruise. The 
captain spoke of the ship as being perfectly seaworthy, 
wholesome, and comfortable for the men and officers, and 
everything he could wish.” We could wish that the men 
and officers—the engineer officers especially—of this ship 
could be heard on this point as well as the captain. 

We hardly think it is necessary to extend our notice of 
Sir Thomas Brassey’s book to much greater length, espe- 
cially as we have something to say concerning the work of 
the engravers. By far the most valuable feature in the 
work is the illustrations. There are, as we have said, 
fourteen lithographed folding plates at the end. These 
give plans and elevations of nearly all the important iron- 
clads in existence, showing in blue the armoured portions, 
while the position of guns and turrets is also clearly set 
forth. These plates are exceedingly instructive, and we 
are happy to see they are not confined to English practice 
alone, but illustrate many ships of foreign navies. There 
are besides 311 woodcuts, mostly of small size, and 
twenty-five full page illustrations. The small woodcuts 
are, on the whole, well done, and supply a great deal of 
information. Of the page illustrations it is impossible to 
say much that is favourable. The view of the Collingwood 
at sea, facing page 470, and that of the Italia with her six 
funnels, may regarded as the best. The cut of the 
Sachsen is very bad. The drawings are in all cases spirited 
enough, but the engraving and printing, especially the 
printing, are bad. When will English publishers take a 
lesson from American publishers, and learn what a wood 
engraving ought to be! We can fancy what an American 
artist would have made of the engraving facing page’ 448 
of the Duilio in action, and how it would have been printed 
in The Century or Harper's Magazine. 

Finally, we may say that we shall look out with interest 
for the second volume of Sir Thomas Brassey’s book. 
“The second volume,” our author tells us, “ contains papers 
on armour, armament, torpedoes, torpedo vessels, and other 
cognate subjects.” As for the first volume, we need not 
advise our readers interested in ships of war to buy it. 
No question can turn up concerning the general features 
of any man-of-war that cannot be solved by reference to 
this book. Anauthor may be proud of producing a volume 
of which so much may be said. It is, in short, a kind of 
“Inquire within on everything” connected with iron- 
clad ships, The compilation of such works is not a great 
effort of genius ; but books of the kind are useful, and who- 
ever undertakes to write what has never been written yet, 
namely, a good treatise on — of war, will find that Sir 
Thomas Brassey has provided them with a good deal of 
matter ready for assimilation, 
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ELECTRIC CHANDELIER. 


MADE BY MESSRS. VERITY AND SONS, KING STREET, COVENT GARDEN. 


CRYSTAL PALACE ELECTRICAL EXHIBITION, 
No. L 

THREE years ago—that is in February, 1879—Mr. Mat- 
tieu Williams, a well-known and able scientific writer, in an 
article in the Journal of Science, on Starr-King’s incan- 
descent electric lamp, patented in 1845, says: “ During 
the intervening thirty years I have abstained from further 
meddling with the electric light, because all that I had 
seen then, and have heard of since, has convinced me that 
—although as a scientific achievement the electric light is 
asplendid success—its practical application to all purposes 
where cost is a matter of serious consideration is a complete 
and hopeless failure, and must of necessity continue to be 
so.” The raison d’étre of the Crystal Palace Exhibition is to 


show that the electric light is not a failure, and that it daily | 


promises to be as economical as the gas at present supplied. 
Supplementary to the light exhibits at the Palace are the 
numerous exhibits showing the immense developments of 
the applications of electricity during the past few years. 
A visit to the Palace can now be made with every 
rospect of seeing the principal electric lights in operation. 
ey will not, however, be all ready for another week or 
two. The visitor should commence systematically, compar- 
ing when possible are lights with arc lights, incandescent 
with incandescent, and so on. He must not think of getting 
a full and complete knowledge of details. Externals alone 
are within his view. The cost must be taken as stated by 
the exhibitors, or as published by the technical press. 
Starting then at the north end, the tropical courts are 
illuminated by the Lane-Fox incandescent lamp, and 
the Brush are lamp. Coming southwards we notice the 
beautiful Weston are lamps of the Electric Light and 
Power Generator Company, which also shows congeries of 
Maxim incandescent lamps. Then follows the British 
Electric Light Company, with the Brockie lamp ; while 
the central transept and stage are lighted by the Crompton 
lights, and the orchestra with the Pilsen lamp. Above the 


crystal fountain hangs a fine chandelier, carrying Siemens 
lamps. Before coming to these, however, we notice the 
Mackenzie lamp. The André, Jablochkoff, and other 
lamps will be seen in due course. 

The centres of attraction outside of the transepts will be 
the Picture Gallery, illuminated by Swan lamps, and the 
Concert and Entertainment Courts, illuminated by Edison 
lamps. We shall deal hereafter with the systems above- 
mentioned, as well as others which may have escaped this 
rapid review. Meanwhile we may call special attention 
to an accessory of the electric light, as it will show that, 
should Mr. Mattieu Williams be mistaken as to its future, 
the industrial branches dependent on gas may expect 
further developments, requiring a variety of designs and 
as workmanship. We refer to a chandelier especially 

esigned and made by Messrs. Verity and Sons, of King- 
street, Covent Garden, for Mr. E. H. Johnson, of the Edison 
Light Company. This is placed in the Entertainment 
Court. It represents a huge basket of flowers and is made 
wholly of hammered brass. Its height is 15ft., whilst it 
measures 9ft. across, The flowers represented—of which 
there are about 350—are the large sunflower, the narcissus, 
the tiger lily, the orchid, &c , down to the small clove pink. 
Edison lamps are placed within the cups of the flowers. 
There are ninety-nine such lamps in three circuits, and when 
lighted, the light of the lamps and the blending colours of 
the glass cups are effective, The brass representing the stems 
of the flowers is of course hollow, and the thousands of pieces 
are 80 that comparatively little difficulty was 
encountered in wiring the lam Our illustration has 
been engraved from a eoteat @ drawing specially taken 
for us. The lamps in each circuit can be turned on or off 
as required. 

If it be possible to interest the visitor to the Palace in 
aught except the ae he will do well to study the improve- 
ments that are taking place in telephones, At a recent 
exhibition at the Bristol Hotel by the United Telephone 


Company, it was shown thata number of people could receive 
the same sounds on different instruments, and still more 
recently at the houses of Colonel Gourand and Major 
Flood Page it has been shown that conversation can be 
carried on over the line whilst at the same time the musical 
sounds of an organ or orchestra are being carried. This 
— to the fact that the telephone will take up a num- 

r of sounds at one and the same time. Under 
ordinary business conditions, however, this sensitive- 
ness is troublesome, and hitherto each user of a tele- 
phone has been compelled to have a distinct wire 
for his work. The introduction of exchanges minimised 
the length of wire used, but we think the instrument of 
Messrs. Brown and Saunders, shown by the Eastern 
Telegraph Company, 66, Old Broad-street, is certainly. a 
decided advance in telephonic work. By its use one line 
can be used by a number of instruments, and this, too, 
without danger of anyone but the right person overhearin 
the conversation ; in other words secrecy is nieve ns 
The instruments used are designed for twe!ve to be placed 
on the one line. It is suggested that the apparatus would 
be very useful in suburban districts, or wherever the work 
of the line was light, as well as in large factories ; but we 
fancy its utility will extend further than this, and that it 
will be found that no evil effects will arise from putting three 
or four instruments on most of the wires belonging to the 
larger exchanges. If this surmise is correct then we have 
at once the means of diminishing considerably the dangers 
arising from the multiplication of so many wires. 
The apparatus is compact, and consists of a transmitter 
and receiver, with a bell and local battery. At the 
terminal stations the line batteries are placed to work in 
opposition, so that, except in the act of signalling, no work 
is required of them; hence they remain active for a long 
time. The signal instrument consists of a clockwork move- 
ment A—Figs. 1 and 2—controlled by an electro-magnet D, 
and actuating a main arbor or axle C. This axle carries a 
hand Bto indicate the numbers of the respective subscribers; 
also a slotted dise H and acam I. Metallically attached to 
the main framework is a ringing spring K, which extends 
over the slotted dise H, and under normal conditions makes 
contact with the spring L, which is attached to the main 
framework by a piece of ebonite. Aftixed also to the 
main framework by the same piece of ebonite is another 
spring P, which rests on the top of spring K, but is insu- 
lated from it by an ivory stud. This spring P when 
spring K is pressed falls upon and makes contact with 
a screw stud p, screwed through the top of the main 
framework, but otherwise held out of contact therewith 
by spring K. When the hand B comes round to the number 
or signal belonging to the station in which that particular 
instrument is placed, the cam I comes into contact with 
and slightly lifts the ends of two springs N and O, attached 
by a piece of ebonite to the main framework, as shown, and 
in so doing breaks the contact of N with a screw stud with 
which it normally makes contact when not so lifted by the 
cam. Two terminal and an intermediate stations are 
shown. The index shows the number of subscribers to 
stations on the circuit, and the position of the pointer indi- 
cates the station called. The call is made by a push like 
an electric bell push. The push causes the pointer to go 
forward one half step; the release causes it to go forward 
another half step; and this action is continued till the 
number of the station required is reached, when attention 
is roused by the ringing of the bell. The action of the 
instruments will be understood if we state how the con- 
nections are made. At a central station the positive 

le of the local battery is connected to terminal L C, 

ig. 1; the negative pole to LZ, Fig. 3; the terminal E is 
put to earth. One line—say, the up line—is connected to 
L', and the down line to Lt? S*. The terminals S' TC 
are connected as shown. At the terminal stations what 
we have called the up wire is connected to the zinc pole of 
the line battery, the copper pole being put to earth, The 
details, although they may seem complicated, are not 80, 
but will be readily understood. 

The connections are then as follows :—A wire leads from 
the line 1, marked L,, or upper left-hand terminal of the 
signal, looking at it from the front, to the electro-magnet 
D, the other side of this coil being attached to the main 
framework. The current then goes by the terminal marked 
S, and TC, being the lower right-hand terminal, and the 
similarly lettered or centre terminal on the switch bell 
transmitter, Fig. 3, to one side of the secondary coil of the 
induction coil, calling on its way at the top—or centre of 
motion—of the switch hook as shown. From thence the 
current goes on through the secondary and telephone or 
telephones to the under stud of the switch-hook, or to that 
stud with which the hook makes contact when the tele- 
phone is hanging thereon, and thence on to the terminal 
marked S*, being the left-hand terminal of the switch bell 
transmitter, and thence on by the short external bridge 
wire between the two instruments to line. ‘ 

There is thus always a complete circuit through the instru- 
ment for the current by the parts above named. The part 
of this circuit consisting of the telephone and secondary, 
however, is normally kept short circuited by two distinct 
methods, as follows :—One of these shunt circuits starts from 
the clock frame by the spring K, which is normally in contact 
with spring L, and thence goes on to spring N, which is 
normally in contact with its screw stud; from which a 
wire leads to the terminal marked line 2 or L*, being the 
upper right-hand terminal of the signal, which is also the 
terminal to which the wire from the other end of the 
secondary and telephone is joined. The other short circuit 
is through the switch hook, as will be seen when the tele- 
phone is hanging thereon, but this short circuit is, of 
course, broken when the telephone is taken off the hook. 
This completes the set of connections for the line circuit. 

For the local circuit a wire is then run from the copper 
pole of the local cell or cells to the terminal L C, being 
the lower left-hand terminal of the signal. From here a 
wire leads on to the lower cross peng. P, and also to the 
lower spring O of the pair of springs N O. It will be seen 
that at Noth of these points local copper is capable of being 
put into contact with the main framework, either by hand 
—hby pressing spring K, and so dropping spring P on to 
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other work in the same proportion ; but 
they have sacrificed the sliding scale, and 
Mr. Fisher-Smith, the representative of 
the Earl of Dudley, took occasion to state 
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that he would “never be a party to 
another sliding scale.” Yet an effort 
will probably be made to come to some 
arrangement at the end of April whereby 
wages shall still be the subject of repre- 


sentative negotiation. Meanwhile the 
average prices will not be taken a 
the board’s accountant, and the men wi 
not know upon what terms they would 
have been paid in the three months suc- 
ceeding the publication of the prices 
ascertained up to the close of April. 
That there would have been a rise at that 
time there is no room for dispute. 

Upon the finished iron trade tbrough- 
out much of the kingdom the result of 
the meeting will be sensibly felt. The 
Wages Board in Wolverhampton regu- 


ANY NUMBER CF 
INTERME. ATE STATIONS 


LOCAL. CELL 


LINE BATTERY. B. 


lates wages not merely in Staffordshire— 
north and south—and in Worcestershire 
and Shropshire, but also in Lancashire, 
Derbyshire, and South Yorkshire. 
Throughout all those districts, there- 
fore, it may be assumed that it has cost 
more by over 3s. 6d. per ton on an 
average to make finished iron this week 
than it cost a week ago. Boiler plates 
cannot be made in South Staffordshire at 
less than a rise of quite 4s., nor sheets 
of the lattens gauge at less than a rise 
of 6s., and there are firms who for no 
more service will this week have to pay 
from, say, £25 to £75 and £100 more 
than they paid last week, and yet will 
be unable probably to recoup themselves 
in more than a minor degree for some 
weeks to come. They will certainly be 
unable to do so in respect of any of the 
orders which they may have taken up to 


the time when it was assumed that in 
the ordi working of the wages scale 


wages would have to be paid upon the 
hee = of 7s. 3d. per ton to puddlers. 


To-day— Thursday —in Birmingham 
and yesterday in Wolverhampton, there 


was great complaining amongst the 


employers at this flagrant breach of 


agreement by the operatives. Certain 
firms declared that they could not take 
orders on the basis of their current lists, 
and at least one firm—that of Messrs. E. 
S. Wright and Son—have issued a cir- 
cular withdrawing the lists now in 
circulation. 

Few medium iron makers would accept 
orders at less than a rise of from 2s, 6d. 
to 5s. upon their last week’s terms. 


Yet where specifications are needed on 
account of orders before in hand, sheet 


makers were prepared to divide with 


their customers the higher cost of labour. 


In such cases, therefore, prices must 


be quoted down upon the week half-a- 


Fig 2 


crown per ton. And there was more 
complaining this week than last that 
specifications are not coming fo: 
with the freedom promised when the 
orders were booked. The prospects are 
nevertheless declared to be good; and 
in the augmentation of puddling fur- 
nace facilities, leading firms are steadily 
and persistently occupied. 

The local brands of pig iron mostly in 
request are not being produced in excess 
of consumption, an s who in their 
forges and mills use up the outturn of 
their own blast , are, with 
several of the firms who smelt pig iron 
for sale, preparing to increase their make, 
By the setting on of a third blast fur- 
nace the New British Iron person | 
will be finding for its forge and mi 
department someninety tons of crude iron 


its contact stud p in the frame—or automatically by bring- 
ing cam 1 into contact with spring O, 

The action of the apparatus is as follows :—The hands 
standing at zero—indicating that the line is disengaged— 
any subscriber can call by pressing his ringing plunger. 
The spring K will then be pressed through the slot in the 
dise on to a stud M, which is in electrical connection with 
the earth terminal E, or upper central terminal of the 
signal—the slot in the disc H being then, and then only, 
in position to allow of this taking place. This puts an 
intermediate earth on the line, and so brings the 
opposed line batteries into effective action; the one 
battery working all the instruments on the one side 
of the caller, including his own instrument, and the 
other battery working all the instruments on the 
other side of the er, the effect of the current 
being to draw up the armatures of all the electro- 
magnets D, and so cause the clocks to advance one half 
step. By then letting the plunger come back, and so 
breaking the contact of spring K with the earth stud M, 
the armatures will be again let go, and the clocks will 
advance another half step. By.then alternately pressing 
and releasing the plunger, the subscriber can bring the 
hands round to the number he wants, and there stop. 
The cam I in the instrument belonging to that number 
will then be in contact with spring O, thus ringing his 
bell, and will also, by breaking the contact of spring N 
with its contact stud, break the short circuit through 
the signal of the telephone and secondary, thus placing 
him in effective speaking condition. It is then his duty 
to answer by taking off his telephone and calling “Yes” 
through the transmitter, the act of taking off his telephone 
automatically removing the remaining short circuit thereof 
and at the same time short-circuiting the bell, thereby 
stopping its sounding and concentrating the local current 
on to the transmitter. 

The local current having been put on to the main frame- 
work will traverse the following circuit :—First it 
out of the si instrument by the terminal S' and T C, 
and the outside connecting wire to the similarly lettered 
terminal on the switch bell transmitter along with the 
line current, with which, however, it makes no contact, in 


pie oma of there being no connection whatever with 
the other pole of the local battery except by its own wire. 
From the top or centre of motion of the switch hook, 


every twenty-four hours. 

To-day and yesterday pig makers’ 
quotations were Lee | a shade stronger, because of the rise in the 
wages of the finished iron hands—a rise which is likely to be 
reflected in certain action by the blast furnace hands. 

Quite a gloom was cast over the market in Wolverhampton by 


then, to which this terminal is connected, the local current | the news that only two or three hours before Change opened there 
goes on through the bell coils to the upper stud of the | Mr. John Addenbrooke had been cut down by a passing oe train, 


switch hook—or that stud with which the hook is in con- 
tact when the telephone is removed therefrom—so that 
when this is the case the bell is short-circuited. From this 
point the current goes by the transmitter and primary coil 
of the induction coil to the terminal L Z, being the right- 
hand terminal of the switch bell transmitter, from which 
a lead is run back to the zinc pole of the local bell or bells, 
thus completing the local circuit. 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


THE employers upon the Iron Trade Wages Board of this district 
have had to follow the lead of the similar board in the North of 
England, and advance the wages of the ironworkers. e 

met on Monday in Wolverhampton, employers and operatives 
being full: ——, The threats of the operatives, to which 
I last wee verted, had led to the meeeting, which was made 
the annual meeting, though the date for that gathering had not 
come round. It was impossible for the operatives’ section to 
justify the demand for higher wages, since the rules of the board 
determine wages by prices, as ascertained by the accountants upon 
examination of specified employers’ books quarter by quarter. 
Nor did they, indeed, attempt to justify it. ey put the mildest 
possible face upon it, and inquired whether, as a matter of expedi- 
ency, to keep the men from removing to the higher paid district it 
would not be better for the employers here to concede an advance. 
Informally, however, intimation had been conveyed to the 
employers’ secretary of the nature of that with which my readers 


not far from his colliery, at Lea Broox, near Wednesbury. Mr. 
Addenbrooke was greatly and deservedly esteemed by his fellow 
iron and coal masters, and he leaves a numerous family, some of 
whom are yet young. Mr. Addenbrooke was a member of the 
Mines Drainage Commission, on which body his brother George, of 
Leamington, still holds a similar position. 

The whole of the puddling and the reheating furnaces at Ear! 
Dudley’s Round Oak Works are now fitted with the Casson- 
Bichereoux system of gas heating. A large furnace has just been 
laid down there capable of heating piles of two tons weight. In 
addition to its effecting a great saving in fuel, this system leads to 
the consumption of much smoke; 4nd there is expectation of its 
being adopted in the neighbourhood of manufacturing towns 
because of its smoke-consuming capabilities. 

Merchant advices delivered this week from Melbourne state that 
when the mail left galvanised iron was in considerable request, 
and sales were making at £21 10s. to £22 10s. and £23 for 26 gauge, 
according to brand. A shipment of 50 cases ‘‘ Gospel Oak” had 
been taken up a week before the mail left, and 100 cases had been 
up the same week at a full price; 50 cases Davis’s brand had been 

ed at £21 15s., and 25 cases of another brand were quitted at 
bor 10s. Bar and rod iron were in request at £9 10s. to £11. 
Black sheet iron was selling steadily. Assortments of Nos. 8 to 18 
were being quitted at £11 10s., while for Nos. 20 to 26, £13 10s. to 
£14 was obtained. Plate iron was very saleable, merchants quoting 
£11 to £12. Hoop iron for trade purposes was offered at £9 10s. to 
£10. Nos. 6, 7, 8, drawn fencing wires were in good request, sales 
being made at £13 5s., £14, and £14 5s. respectively. 

Tin-plates placed in Melbourne were offered, it is learned, at 
15 per cent. advance on invoice for good assortments. I. C. coke 
was saleable at 20s. on spot, and at date of advice a chipment or 
500 had been made. In the same market when the mail was 
dispatched pig iron was moving for ordinary requirements at 
£5 5s. to £5 10s.; for anything like parcels, however, £5 was 


are already familiar. After retiring for half an hour the employers | accepted 


returned with the following resolution, to which they had allagreed : 
‘* That the request of the operatives for an advance of 9d. per ton 
for puddling, and 74d. per cwt. for millmen, be acceded to, and 
commence this day, and be continued until the 30th of April next, 
and thenoeforwara in the absence of notice to the contrary given 
by either side. is n ily puts an end to the sliding scale.” 

these were their own terms, the operatives could not but accept 
them. They have obtained an immediate rise, which puts up the 
remuneration for puddling from 7s, 3d. to 8s, per ton, and that for 


pted. 
The Old Hill district miners have passed a resolution pledging 
them to agitate for improvements in the Mines’ Regulation Act, 
and also for the appointment of practical miners as collie 
inspectors. A further resolution in favour of joining the Stafford- 
shire and East Worcestershire Permanent Provident Society has 
been also 

A good business year in the railway fastenings industry has not 
been without its beneficial effects on local manufacturers, The 
Patent Nut and Bolt Company, Limited, has done a good trade in 
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rail fastenings, and has made a net profit on the year of £37,784. 
The company is about to pay a dividend of 10 per cent., to place 
£10,000 to the reserve fund, and to carry forward a balance of 
£4967. 

At their last meeting the Wolverhampton Chamber of Commerce 
drew up a protest against Bills shortly to be introduced into Parlia- 
ment by the Regent's Canal Company and the Thames and Severn 
Canal Company. The first seek for powers to sell their canal to a 
railway company, and the second for powers to close altogether. 
The protest will be entered on behalf of the South Staffordshire 
trades, as these canals form part of the waterway to the western 
coast, and any such alteration as the Bills propose would seriously 
affect the large traffic now kept up on them by the Midlands. 

The masters of North Staffordshire have received a deputation 
of coal] and ironstone miners, who made certain inequalities in the 
wages of the ironstone getters in particular, the basis of a claim 
for an advance of wages all round. The men were informed that 
while the masters were equally anxious with the men that selling 
prices should attain a point that would warrant a rise in wages, 
they found it impossible to at present advance wages, for the 
poe enumerated formed no sufficient argument. 

The people of Longton seem equally determined with those of 
Buwsslem—as to which I said something a fortnight ago—not to 
be deprived of the use of steam on the tram lines in their town. 
The Town Council having vetoed the use of steam on the section 
of tramways running along the streets of the borough, the inhabi- 
tants, at a public meeting, have just requested the Mayor to lay 
before the council a petition that this opposition should be with- 
drawn, and that the tramway company should be allowed to use 
steam engines upon all lines within the borough upon the same 
terms as those in force in neighbouring boroughs. 


NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 


Manchester.—There is a continued absence of buying except to 
the most limited extent in the iron market here, but on the part of 
makers, who have still deliveries to complete which will carry them 
well over the present quarter, there is no great pressure to sell. 
The market is, however, unquestionably easier ; makers of pig iron 
are prepared to take less than they were asking a short time back, 
and a decided weakness is being shown by second-hand holders both 
of pig and manufactured iron, who are offering at considerably 
under makers’ quotations. There is, however, a good deal of work 
in hand throughout the district, and with the principal iron-con- 
suming branches of industry well employed, a confident feeling 
with regard to the future is maintained. 

The Manchester iron market on Tuesday was tolerably well 
attended, but extremely flat so far as business was concerned. 
Pig iron met with very little inquiry, and Lancashire makers who 
were sellers up to the end of June at 5ls. to 5ls. 6d., less 24 
delivered equal to Manchester, or 1s. to 1s. 6d. per ton under their 
list rates, were not booking orders. Other district brands are now 
coming in at under the local irons, and on Tuesday Lincelnshire 
makers brought down their quotations to 50s. 6d. to 5ls., less 24 
delivered equal to Manchester, whilst there were some sellers at 1s. 
to 2s. under these figures. Middlesbrough iron was quoted at 
about 50s. 4d. to 50s. 10d. net cash, delivered, with odd lots to be 
bought for a little under. Finished iron-makers were generally 
tolerably firm at their late quotations of £7 per ton for bars 
delivered into the Manchester district, and being mostly well 
supplied with work were indifferent about further orders at present. 
Agents of Staffordshire houses announced the withdrawal of their 
quotations, and as this step was, no doubt, taken in view of the 
upward movement in wages, which will also affect Lancashire, 
local makers will in all probability act on the defensive. Amongst 
second-hand holders of finished iron, however, there was no such 
firmness, and bars delivered into the Manchester district were 
offering at £6 15s., with hoops quoted at £7 to £7 5s. per ton. 

The engineering trades remain in much the same position as last 
reported. In the heavier branches, such as locomotive building 
and boiler making, there is plenty of work stirring. General 
engineers, tool makers, machinists, wheelwrights, and founders 
are also, as a rule, well employed, and there is a good deal of work 
giving out in conneetion with new cotton mills. 

Rope driving gear, I know, does not meet with universal approval 
in the cotton mills of this district, and in some cases it has recently 
been taken out to be replaced by shafting ; but in several of the 
large new works which are now being erected, rope gear is being 
specially introduced for driving the ery. 

The works of Messrs. Craven Brothers, Manchester, are well 
known for specialities in tools and other engineering plant. Visit- 
ing these works the other day I had an opportunity of inspecting 
several new machines, or improvements on old methods, they have 
at present in hand. Amongst these was a horizontal tire lathe for 
turning tires up to 7ft. in diameter. This tool has been specially 
designed for reducing the cost of turning tires with the retaining 
rings made to slide with the tires, now so generally adopted. The 
machine has a horizontal face-plate, with concentric jaws for 
holding the tire, and there are three tool holder slides placed in 
tripod form at equal distances in the circle, the slides being so 
arranged that the tools are always pressing them to the 
surface, and not being drawn away, as is not unusually 
the case with duplex tools of this class. The tool slides 
are all separately self-acting on the vertical and hovizontal move- 
ments, and the face-plate is driven by powerful gearing with ten 
changes of speed. Another speciality was a tool for dril'ing and 
tapping the screw holes in roof bar stays for locomotive fire-boxes. 
This machine has seven vertical spindles for drilling an equal 
number of holes at the same time. When these are drilled the 
table carrying the stay is lowered from the drills, which are then 
removed from the spindles, and seven taps being put in their p 
the holes are tapped, after which the taps are withdrawn. The 
stay is then moved endways and seven intermediate holes are 
tapped and drilled as before, thus completing the fourteen holes 
which have to be drilled and tapped in the stays. In working the 
machine the spindles have a slow forward rotary motion for 
tapping the holes, with a quick return motion for withdrawing 
the taps from the holes. The machine is self-acting for drill- 
ing, with balanced spindles, for tapping, and also for rais- 
ing and lowering the ved to and from the bath of lubricant, in 
which it is immersed while being drilled and tapped, and these 
movements being all effected by power, there is a great saving of 
labour to the attendant. I also saw in hand a number of specially 
designed duplex drilling machines for drilling fish-plate bolt holes 
in the ends and flanges of railway rails, either in round or elongated 
form, whilst the adjustment of the drills, to get accuracy of pitch, 
&c., can be readily made without stopping the machines or 
disarrangement of the gearing driving the spindles. 

Another important section of work carried on by the firm is the 
manufacture of an improved travelling rope-driving crane having 
three separate motions. This crane is the outcome of improve- 
ments which Messrs. Craven originally carried out to facilitate the 
work of their own establishment, but it has since been received 
with so much favour by the trade generaily that an extension of 
the works has been necessary to carry on this branch of engineering. 
For this purpose an entirely new shop has recently been erected, 
fitted with special tools, and the first crane made in the new shop 
is now being completed. The crane is so constructed that every 
motion is under easy control, whilst the operator has a clear view 
of the shop floor and can be readily communicated with ; whilst 
travelling along the shop floor the crane can also be set in motion 
backwards or forwards to either side and simultaneously raise or 
lower any load which is being dealt with. These cranes, which 
have been supplied to the new works of Sir Joseph Whitworth and 
Co., have been constructed to lift up to 80 tons, and one which I 
saw almost ready for starting out had a span of 53ft. 

Messrs. Craven Bros. have alse recently completed am excep- 


tionally powerful slotting machine, specially designed for marine 
engine work, which is probably the largest machine of the kind 
yet constructed. In this machine the maximum stroke of the 
ram is 10ft., and the minimum stroke Yin. It can be worked 
with equal speed in the cutting and return strokes, or the 
return stroke may be accelerated to double that of the cut- 
ting stroke when the work will admit, and the speed of cut is 
equal throughout any stroke the machine will work. The gear- 
ing is driven by a 64in. strap, and has a purchase of 130 to 1 
over the cut, whilst it is so arranged that the machine 
works noiselessly. From the face of the tool slide to the frame 
the distance is 6ft. Gin., and the total height from ground 
line when working the longest stroke is 30ft. The weight 
of the frame, with its ram, slides, and driving gear is 30 
tons. The self-acting motions are all variable from 4 to 64 cuts 
per inch. These motions are obtained from the gearing of the 
machine, and when the machine is out of its work or at the top of 
its stroke the slides or rotary table can be moved in either direc- 
tion. It is estimated that 40 tons will have to be moved by the 
gearing when the machine is engaged upon the heaviest work for 
which it is intended. The table for holding the work is 10ft. long 
by 7ft. 6in. wide, with radial ends. Besides the self-acting 
motions, the slides and rotary table can be moved in either direc- 
tion by power at the rate of Sft. per minute, and the change from 
self-acting to power movement, or vice versd, can be made in- 
stantly. The length of the bottom bed is 21ft. by 7ft. Gin. wide 
and 2ft. 9in. deep, and with its slide table and motion work 
weighs 37 tons. The total weight of the machine is 70 tons. 

The coal trade seems to get even more depressed. Not only are 
house coals bad to sell, owing to the mildness of the weather, but 
other classes of fuel for forge and steam purposes have not been 
moving off so well. Most of the Lancashire collieries are on short 
time, and prices are very irregular, with a downward tendency in 
prices. Best coals in quantities are not fetching more than 9s. per 
ton at the pit, seconds 7s., common round coal, 5s. to 6s.; burgy, 
4s. 6d. to 5s.; best slack, 3s. 9d. to 4s.; and common, 3s. to 3s. 3d. 
per ton. 

Shipping has been slightly better, but supplies are plentiful and 
prices low, steam coal delivered at the high level Liverpool or 
Garston docks averaging 7s. to 7s. 6d. per ton. 

Coke is in moderate demand for iron-making purposes, and 
averages 9s. to 10s. for common, up to 12s, and 14s. for best quali- 
ties at the ovens. 

The annual meeting of the shareholders of Messrs. Andrew 
Knowles and Sons, Limited, was held on Tuesday, in Manchester, 
and the report 1ecommending a dividend of 2) per cent. for the 
year, of which I have already given an abstract, was adopted. 

The subscribers to the Manchester Coal Exchange held their 
annual meeting on Tuesday, and Mr. Geo. Green, of the Tyldesley 
Coal Company, was unanimously elected president for the ensuing 
year. 

Barrow.—So far as this district is concerned, I cannot say that 
there is anything new transpired in the hematite pig iron trade. 
The very satisfactory condition of the market which has been 
noted for some time is well maintained, and as the year advances 
it gives stronger proof that we shall participate in a year’s very good 
trade. A large amount of business is being done in all round 
samples of pig iron, especially No. 1 Bessemer, but I cannot say 
that prices show any appreciable alteration from last quotations. 
Makers are very firm in their quotations, and in some instances are 
able to get orders at figures slightly above market quotations. The 
output at the furnaces is, as I have previously pointed out, exceed- 
ingly heavy, but this will be further augmented by the blowing-in 
of one or two additional furnaces in the district in a short time. 
The demand on American and continental account is well main- 
tained, while home buyers are using largely. The steel mills are 
busy, and makers have got a very favourable order sheet. A good 
trade is doing in all samples of steel. Iron ore finds a ready 
market at last quotations. Raisers are well sold forward. Iron 
shipbuilders are in receipt of a fair supply of work. Engineers, 
ironfounders, boilermakers, and others fairly employed. Coal and 
coke selling well. Shipping moderately employed. 


THE NORTH OF ENGLAND. 


(From our own Correspondent.) 

THE Cleveland iron market held at Middlesbrough on Tuesday 
last was extremely quiet in tone, and very little business was done. 
The principai subject occupying the minds of those connected with 
the trade was the decision of the ir ters upon the question of 
continuing or otherwise their restrictive policy after the termina- 
tion of the present arrangement with their Scotch competitors, 
The decision referred to was come to at a meeting held on Tuesday 
under the presidency of Mr. Hanson, of the firm of B. Samuelson 
and Co. It was to the effect that they should put themselves in 
communication with the Scotch makers at once, and should endea- 
vour to make a fresh arrangement. It is understood that the 
proposed arrangement includes a demand that the Scotchmen 
should reduce their make more than 124 per cent., which is the pre- 
sent proportion binding on both parties, or, at any rate, that their 
restriction shall be more than that to be applied to Cleveland. 
The Cleveland ironmasters think they have strong arguments in 
favour of the justice of this demand. They point out that since 
September last their stocks have been diminished by fifty to sixty 
thousand tons, whilst stocks in Scotland have increased to about 
the same extent. If the restrictive arrangement had not been in 
force at all it is probable that Cleveland would still not have 
suffered, whilst in Scotland some of the makers would have been 
forced into liquidation. 

The general effect on the market of the element of uncertainty 
as to the future thus introduced was to curtail business. Smelters 
would not quote at all, unless at figures which were virtually pro- 
hibitive. Merchants did not care to commit themselves, except 
for small lots for prompt delivery. Consumers seemed quite con- 
tent to wait. Iron manufacturers have scarcely yet got over the 
depressing effect of the recent concessions wrung from them by 
labour. Their —_ on existing contracts has largely disappeared 
in this way, and should they have to pay more for pig iron the 
may in several cases find themselves working at a loss. With 
such feclings fresh upon them they were not keen buyers and would 
not hear of higher prices. 

No. 3 g.m.b. commanded 41s, 9d. for prompt f.o.b, delivery, and 
42s. for delivery over the second quarter ; No. 4 forge iron was 1s, 
per ton less, Connal’s warrants were 42s. per ton. These prices 
are less by about 6d. per ton than those of the previous week. 
The stock in Connal’s Middlesbrough stores is now 172,531 tons, 
being an increase of 1886 tons over the last return. Manufactured 
iron was quiet but steady. Several thousand tons production have 
been entirely lost by the general strike which took place early in the 
month. This, together with the increased cost of production 
ensuing, would have probably led toa rise in values but for the 
tendency manifested by pig iron to fall. The result has been a 
maintenance of the status quo, viz., grat ug £7 5s., and bars 
and angles £6 12s. 6d. per ton on trucks Middlesbrough, less 
24 per cent. discount. 

The Walker Rolling Mills Company has made a beginning by 
setting to work twelve puddling furnaces, after remaining idle for 
five years. It is hoped that their total number, which is thirty- 
six, will soon be in operation, as well as their plate mill. 

The North Yorkshire Works, at South Stockton, will also soon 
make a beginning in the manufacture of puddle bar. It has been 
definitely decided to devote these works to the manufacture of 
angles and bars, and not plates as was originally intended. The 
great need of the northern finished iron trade is more ironworkers, 
and especially heaters and puddlers. Now that wages have risen 
there should be no lack of inducement for an immigration from 
less active districts. 

The death is announced at Redcar, in his 74th year, of Mr 


Alfred Kitching, J.P., of Darlington, a director of the North- 


Eastern Railway. Mr, Kitching was formerly an ironfounder and 
engineer, having established a business at Hopetown, near Darling- 
ton, as far back as 1832, and built some of the earlier locomotives. 
He removed from thence in 1862 to the Whessoe Foundry, at pre- 
sent carried on by Messrs. Charles Janson and Co., makers of rail- 
way plant and weighing machinery. He was an original promoter 
of the Stockton and Middlesbrough Waterworks Company, and was 
one of those who profitted largely when they were purchased com- 
pany by the Stockton and Middlesbrough Corporations. He 
eaves a widow and three grown-up sons, 


THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

From the South Yorkshire collieries a heavy tonnage is being 
seut to the Humber ports. The quantity sent to Hull from the 
various ports in South and West Yorkshire last month was 101,876 
tons, against 64,912 in January of last year. The exports show a 
marked increase last month, being 52,000 tons, against 34,450 tons 
in January, 1880. 15,419 tons were sent to Denmark, and 11,219 
tons to Germany. Very little coal was sent to Russia, The 
Denaby Main heads the list of Yorkshire collieries, sending 12,024 
tons to Hull last month, nearly 8000 tons of which were sent b 
water. Manver’s Main Colliery was next with 3177 tons, of which 
2704 were sent by water. Carlton Main has a dispute with the 
Midland, and in consequence nearly all its coal was sent by the 
canal—1276 tons by water and 847 by rail. The West Riding and 
Silkstone Collieries, on the other hand, sent 7006 tons all by rail, 
whilst Wharncliffe, Silkstone, supplied 4040 tons, all by water. 
Thrybergh Hall also sent 3640 ; Tankersley, 1344; Mount Osborne, 
740; Aldwarke Main, 712; and Nostell, 388; all by water. 
Elsecar sent 2876 tons by water, and 3108 by rail. 

The coal trade is much more languid, owing to the continuance of 
mild weather. House fuel is cheaper now than it has been for 
four years, and while the coalowner complains that he is getting 
less for his commodity, the consumer is not having the benefit of the 
lower values. Steam fuel is in fair request, but quotations keep 
low owing to contracts having been taken for six and twelve 
months. In two instances, where contracts have expired, an 
advance of 3d. and 6d. a ton has been secured, 

At the Parkgate Ironworks a notice has been posted up that all 
tonnage wages that were reduced on August Ist, 1881, will now be 
advanced 74 per cent., and puddlers’ wages are also raised 9d. per 
ton, the advance to date from January 30th, 1882. 

Several local companies have issued their reports during the 
week. John Round and Son, Limited—silver-platers—pays 124 per 
cent., and carry forward £327. The North Central Wagon Com- 
ed pays Sper cent. The British Wagon Company, Limited, 
Rotherham, pays 6 per cent. 

A new line of steamers, to be called the ‘‘ Black Star Line,” is 
being arranged to run between Grimsby and America, It is not 
yet decided whether the American port of call will be New York 
or Philadelphia. The vessels will probably be of 3000 tons burthen 
each, carrying merchandise and passengers. A call will be made 
each voyage at Southampton. 

The electric light is making progress. The Grimsby Town 
Council, while considering the time has not _— arrived for the 
adoption of the electric light in the borough, have given instruc- 
tions for the preparation of a Bill for this session empowering the 
corporation to provide the light for public and private purposes. 

The order for steel rails mentioned last week as having been 
given by the Victorian Government should have been stated as 
150,000 pounds in value, and not tons in weight. 

Messrs. Joseph Rodgers and Sons, Limited, the well-known cut- 
lery manufacturers, have again declared ‘‘the usual dividend,” to 
quote the phraseology of the local papers. The usual dividend is 
174 per cent. The shares are £100, fully paid up, and are now 
quoted at £250. At the annual meeting of shareholders on 
Wednesday the retiring directors—Mr. Wm. Watson and Mr. F. 
Bardwell—were re-elected. 

The failure is announced this week of Messrs. Coupe, Addy, and 
Hall, manufacturers of wire, &c., British Steel and Iron Wire 
Works, Tinsley, near Sheffield. The liabilities are estimated at 
£5000. The failure is attributed to unremunerative contracts for 
wire for railway purposes, 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THE iron market has been comparatively steady during the 
past week, the variations in prices for the most part being unim- 
portant. Towards the close of last week a large speculative 
business was done in warrants, but the transactions this week have 
been more of a jobbing nature. Although the market is quiet and 
prices comparatively low, a steady business is being done in the 
production and sale of iron, both for home and foreign consump- 
tion. The week's shipments, although not quite so large as they 
werein the preceding week, are heavier than usual at this season, and 
are regarded on the whole as tolerably satisfactory. Notwith- 
standing the high freights and other discouraging circumstances in 
connection with the American trade, a very good business is being 
done with the United States, and there appears a prospect of 
its improving. France and Italy are likewise taking fair quantities 
of Scotch pig iron. There is no change in the number of furnaces 
in blast, pa {er very little iron is being sent into store at present. 
An increasing quantity of No. 3 is being used in the manufacturing 
works, and the prices of this quality are comparatively good, while 
its extensive consumption has had much to do with keeping the 
stocks from increasing in the publie stores. 

Business was done in the warrant market on Friday forenoon at 
from 49s. to 48s. 10d. cash, 49s. 1d. eight days, and 49s, 3d. to 
49s. 14d. one month, quotations in the afternoon being 48s. 104d. 
to 49s, 1d. cash, and 49s, 2d. to 49s. 34d. one month. On Monday 
the market was quiet, with business in the morning at from 
48s. 10d. to 49s. 1d. cash, and from 49s, 14d. to 49s. 44d. one 
month; in the afternoon transactions were effected at 49s. 1d. to 
48s. 11d. cash, and 49s. 34d. to 49s. 24d. one month. On Tuesda: 
forenoon business was done at 49s. to 49s. 1d. cash, and 49s. 34d. 
to 49s. 4d. one month, the afternoon quotations being 49s, 04d. to 
48s, 11d. and 4%s. cash. The market was strong on Wednesday, 
with business up to 49s, 6d. cash and 49s. 9d. one month. To-da 
amr quotations were 49s. 4d. to 49s. 7d. cash and 49s. 9d. 
one month. 

The question of the probable renewal of the agreement between 
the Scotch and Cleveland ironmasters for a restriction of their 
output of pig iron is at present engaging some attention. It may 
be remembered that the agreement, which dates from the Ist of 
October last year, was for six months, and as it will expire at the 
end of March, some of those concerned appear to be of opinion 
that it is now time to consider whether it is to be renewed at that 
date for a further period. 

Although the shipments have been good, as mentioned above, 
the demand for makers’ iron within the past few days has been 
somewhat limited, consequently the quotations are rather lower, 
as follows :—Gartsherrie, f.o.b. at Glasgow, per ton, No. 1, 59s., 
No. 3, 52s.; Coltness, 59s. and 53s.; Langloan, 60s. and 55s.; 
Summerlee, 58s. 6d. and 50s, 6d.; Calder, 58s. 6d. and 52s.; 
Carnbroe, 54s. 6d. and 50s. 6d.; Clyde, 51s. 6d. and 49s.; Monk- 
land, 50s, and 48s.; Quarter, 50s. and 48s.; Govanat Broomielaw, 
51s. and 49s.; Shotts at Leith, 59s. 6d. and 55s.; Carron, at 
Grangemouth, 52s. 6d. (specially selected, 55s.) and 51s. 6d.; 
Kinneil, at Bo'ness, 50s. and 48s.; Glengarnock, at Ardrossan, 
54s, and 51s.; Eglinton, 50s. and 48s.; Dalmellington, 50s. and 49s, 

It may be worthy of note that the stock of pig iron in Messrs. 
Connal and Co.’s stores at present amounts to 631,000 tons, and 
exceeds that at the same time last year by 109,000 tons. 

The malleable trade still continues very well employed, the 
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works being engaged upon contracts secured some 
time ago. There has within the t week or 
two, however, been less inquiry for malleable 
iron, but there is no alteration in prices, although 
the feeling of the market is a little easier. 

In the engineering trades there is hardly an 
abatement of the activity formerly reported. 
pee pr porn orders have not been coming in so 
well of late, but still there is abundance of em- 
ae go in the marine engineering department, 
and general engineers are better off for work than 
they have been for a number of years. Operations 
in the light foundry work have been much impeded 
by a strike of moulders which has lasted several 
weeks, 

The coal trade is somewhat dull at the present 
moment compared with what it has been in some 
a weeks, The shipments from the dif- 

erent Scotch ports are not so large; still the 

trade is greater, perhaps, in volume than at any 
former time. A very extensive consumption of 
coal is going on at the ironworks, and the factories 
and public works of all descriptions require heavy 
su a? There is no quotable change in prices. 

The liquidators of the Benhar Coal Company. 


Limited, have issued a report to be submittec , 


to a meeting at Edinburgh next week. They 
place the liabilities of the concern at £174,000, 
whereof £7000 are preferable, there being besides 
£13,000 of claims not included, which are in dis- 
mute. The assets, which consist of reversion of 

nds, accounts due to the company, arrears of 
calls and stocks of minerals, are estimated at not 
more than £70,000, leaving a balance of £104,000 
which must be got for the collieries themselves 
to admit of payment of 20s. in the pound to 
creditors alone, without making provision for 
claims in dispute or liquidation expenses. 


WALES & ADJOINING COUNTIES. 
(From our own Correspondent.) 

THERE was an important meeting of freighters 
at Cardiff on Saturday, in attendance on Mr. W. 
T. Lewis, general manager of the docks, and Mr. 
Shirley, the legal representative of the Marquis 
of Bute and trustees, The object of the meeting 
was to elicit the views of Mr. W. T. Lewis with 
regard to the new dock, From the statement 
made by the spokesman of the freighters, it 
appeared to be their impression that the new 
dock contemplated was not so large as they were 
led to believe it was to be, nor was the site the 
same. Mr. Lewis said that the change of site 
was due entirely to a wish to facilitate the 
opening of the dock, The engineers, in reporting 
on the dock, had stated that at the site now 
proposed a dock could be formed in less than half 
the time that it would take if the opening were 
direct from the sea. Mr. Lewis further entered 
minutely into details, and showed convincingly 
to many present that the Marquis of Bute had 
kept good faith, and was only animated by a 
desire to further the interests of the freighters. 
Still the majority of the deputation appeared to 
think otherwise, and it was intimated that the 
bill would be opposed. Since that there has been 
a decided schism amongst the freighters. Several 
influential members have seceded from the oppo- 
sition ranks, and now it is tolerably certain that if 
the bill be a? by Cardiff freighters that 
opposition will materially weakened by the 

of unanimity in the camp. The feeling 
awakened by Mr. J. O. Riches at the shipowners’ 
meeting has materially subsided, and this to a 
large extent is due to a masterly letter issued by 
Mr. T. Joseph, in which he shows, as I attempted 
last week to prove, that there need be no fear,of 
a failure of coal supply for a couple of hundred 


years, 

Coedcae, to which is now joined the Havad, 
a deep-sea coal colliery in the Rhondda, was the 
scene of a fatal mishap on Saturday night. The 
Coedcae comprises its own area, that of the house 
coal, and the Havad, and thus is really an 

egate of three pits under the management 
of Mr. Wm. Davies, and has long been noted for 
the excellent way in which the management and 
engineering details has been carried out. But 
on Saturday, owing, it is feared, to entire 
obliviousness on the part of the sufferers who 
acted on their own wrong judgment, two men 
went down forty yards in the shaft to repair 
damages, the fan being stopped, and were aided 
by open lamps, called comets, fed with paraffin. 
It is supposed that the lamps leaked, and that 
the men in their oilskin clothes caught fire, for 
suddenly there was a cry of fire, and instantly an 
effort was made to raise the cage, but un- 
successfully, a plank obstructing it on the plat- 
form. At length the cage was raised, when the 
two men were found burnt to death. Simul- 
taneously, the fan having been stopped, an explo- 
sion occurred in the shaft, and, in all, six victims 
have been killed. A close investigation is now 
being held. 

The iron and coal trades are in vigorous action, 
and prices are firm. In coal 172,718 tons were 
sent away during last week from the several 
Welsh ports. Cardiff exceeded its previous 
weck’s total, and Swansea was fully up to its 
average. Swansea now slightly exceeds New- 
port. Last week Newport exported 26,776 tons 
and Swansea 27,522. The steady growth of the 
coal trade at Swansea, especially shown in its 
French trade, is very satisfactory. Tin-plate, 
however, is not quite up to the mark. Patent 
fuel, on the contrary, is a thriving industry, 
nearly 5000 tons having been dispatched during 
the week, 

A large meeting of house colliers was held at 
Tredegar this week, and it was decided to co- 
operate with the Aberdare men in endeavouring 
to amend certain clauses of the sliding scale. 
There seems a strong disposition on the me of 
the majority to maintain a peaceful attitude. 

Large supplies of foreign ore, principally from 
Bilbao, have come in during the week. There 
has been no indication given yet of a start at 
Cyfarthfa, but the satisfactory condition of pre- 
sent trade is regarded as a possible stimulus to 
a movement. In the Caerphilly district a large 
amount of good work is being done, and at Ener- 
glyn, Y eg turns out a special gas coal, business 
is brisk, 


The Penarth Iron and Steel Works, in liquida- 
tion, are to be put up for auction on the Ist of 
March. This will! be an opportunity for those 
who think that the future site for iron and steel 
works is at the seaside, 


THE PATENT JOURNAL. 


Condensed from the Journal of the Commissioners of 
Patents. 


*,* It has come to our notice that some applicants oy the 
Patent-office Sales Department, for Patent Specifications, 
have caused much unnecessary trouble and annoyance, 
both to themselves and to the Patent-office officials, by 
giving the number of the vage of THe ENGINEER at 
which the Specijication they require is referred to, instead 
of giving the proper number of the Speciyication. The 
mistake has been made by looking at THe ENGINneER 
Index and giving the numbers there found, which only 
refer to the pages, in place of turning to those nages and 
finding the numbers of the Specification, 


Applications for Letters Patent. 

*,* When patents have been ‘‘ communicated” the 
name and address of the communicating party are 
printed in italics, 

Tth February, 1882. 

. Evectric Lamps, B. J. B. Mills.—(W. Thomas, U.S. 

. Gas Enornes, J. Johnson.—(A, de Bischop, Paris. 

. Furnaces, W. Morgan-Brown.—(A. Felton, U.S.) 

- TREATING Fiprovs PLants, C. Ekman, London, 

Sewrne Macuines, J. Hill, London. 

. TricycLes. B. Roberts, Wolverhampton. 

BRakKe-BLocks, J. Heald, Cardiff. 

. Meters, W. Airy, London. 

j. Lasts, J. L Sharman, Northampton. 

7. WEIGHING Macuines, J, Williams, jun., London. 

588, TREATING Gratin, W. B, Dell and J. F. Stewart, 
London, and E. Davies, New Brighton. 

589. Rerricerators, &c., G. Lawrence, London. 

590. Reeps, W. R. Lake.—(M. Bray, Boston, U.S.) 

591. Securine Stoppers, W. R, Lake.—(C. Renauld and 
M. B. Stafford, New York.) 

592. TreatinG Grain, J. A. A. Buchholz, London. 

593. Treating Coat, T. Rowan, London. 

594. Wasuine, &c., Fasrics, H. L. Wilson and J, 
Clegg, Clayton-le-Moors, near Accrington. 

595, WELDED Borers, Z. Sugden & E. Binns, London. 

596. DELIVERING PAPER from Macuings, W. C. Pellatt, 
London. 

597. FasTenrnG Lins of Cans, E. G. C. Bomford, Flad- 
bury, near Pershore. 

598, BREAD-MAKING, A. M. Clark.—(7. Puupon, Paris.) 

599. Sicnaus, A. Gough, Buckingham. 


Sth February, 1882. 


600. TricyciEs, J. G. Smith, Eccles, 

601. Rispep Faprics, C. H. Openshaw and C. H. 
Rothwell, Bury. 

602. Jowrs, &c., H. J. Haddan.—(Dr. Kraus, Vienna.) 

603. G. C. Parini, ombardy, Italy. 

604. DecoraTtinG PLants, A. Berthet, Paris. 

605. REFRIGERATING Macuinery, G. Barker.—(J. 
Chambers, Te Mata, New Zealand.) 

606. Fiur Meter, C. D. Abel.—(A. Kaiser, Berlin.) 

607. TELEPHONE TRANSMITTERS, R. and M. Theiler, 
Canonbury-road, London. 

608. TRICYCLEs, J. Beeston, Lymington. 

607. Crimpine, &c., CARTRIDGE Cases, W. W. Greener, 
Birmingham. 

610. WatcHmakers’ Toots, D. Petitpierre, Couvet. 

611. CapsuLes for Borries, E. Belmer, London. 

612. Treatinc Danoway Beans, R. R. Carew.—(B. B. 
Sladen, R. Mckeod, and C. H. White, India.) 

613. SIGNALLING, J. White, London. 

614. Gas Enornes, W. Haigh and J. Nuttall, Oldham. 

615. Door, &c., Frames, J. H. Miles, Southampton. 

616. Puriryinc Mippiines, W. R. Lake.—(Electric 
Purvjier Company, Incorporated, New Haven.) 

617. BREECH-LOADING FirE-aRMs, W. M. Scott, Bir- 
mingham, and T. Baker, Aston. 

618. Bicycies, G. W. Ash, Southsea. 

619. ExpLosives, W. F. Reid, Stowmarket, and D. 
Johnson, Chester. 

620. TRIPLE ALLoys of MANGANESE, G. Scott, London. 

621, ELecrric Currents, J. B. Rogers, London. 

622. LeaTHer Sores, E. A, Brydges.—(Heller and 
Atzler, Potschappel, Germany.) 


9th February, 1882. 
623, Stoves, H. Leggott, Bradford, & E. Marsh, Leeds. 
624. CoupLinc Apparatvs, &c., 8. J. Humble and J. 
Walker, Derby. 
625. Open Fire-crates, J. Winfield, Derby. 
626. ELecrric Lamps, A. A. Common, London. 
627. Cotourrnc Martrers, J. A. Dixon —(Dr. C. 
Koenig, Germany.) 
628. Twin-screw Sars, T. R. Oswald, Southampton. 
629. SicNaLitinc, J. W. Webster, Littleborouge, J. 
Hill, Rochdale, and T. and F. Greenwood, Lancaster. 
630. Lamps, 8S. Pitt.—(H. Peigniet, Paris.) 
631. Corsets, &c., A. Wardrop, London. 
632. Sicnauiina, 8. C. C. Currie, London. 
632, ANTI-CORROSIVE A. Riegelmann, 
Hanau, Prussia. 
634. Facine, &c., Wats, T. Brindle, Southport. 
635, Steam Bor.ers, W. Arnold, Barnsley. 
636. PorTABLE Urinal, E.8. and E. Howell, London. 
637. SHarr Coupiines, W. R. Lake.—(F. 0. Deschamps, 
EB. L. Clark, and H. Burr, U.S.) 
10th February, 1882. 
638. REFRIGERATING Apparatus, J. Coleman, Glasgow. 
639. Furnaces, J. Wood and J. Greenwood, Oldham. 
640. Stamprne Letters, J. G. A. Haller, Hamburg. 
641. Presses, 8. Mart, Sutton-at-Hone, and C. W. 
Bradley, London. 
642. Brean, J., D. J. and J. Beatty, Belfast. 
648., Sarery Tap, J. W. Plunkett, London. 
644. Braces, J. H. Johnson.—(J. C. Garand, Paris.) 
645. Puriryina, &c., Iron, R. Thorapson, Wigan. 
646. Prorectine Woop, &c., from Fire, H. H. Lake. 
—(J. Wildi, Switzerland, and J. Schambeck, Bavaria.) 
647. PreventTiNG the Foutine of the Insrpz of Pipes, 
C. Slagg, Leeds. 
648. Musica, Instruments, H. J. Haddan.—(W. F. 
Abbot, Montreal, Canada.) 
649, Tip Wacons, J. and E. Chaston, London. 
650. VeLocipepes, H. A. Dufrené.—(A. Mange, France.) 
651. Erasinc Knives, &c., C. H. Wood, Sheffield. 
652. Lirtine Stongs, &c., J. Stainer, Heckmondwike. 
653. BLEacHING, J. Young, Kelly. 
654. Lininc Cuimyeys, T. Fraser, Aberdeen. 
655. Curtine, &c., EartHy MaTeri.s, P. W. D’Alton, 
London, 
656. Suppiy, &c., APPARATUS, A. Brossard, Swansea. 
657, Anvits, E. and O, Wright, Dudley. 
658, SLABs or PANELS, A. McLean, London. 
659. Gas Enornes, E. 8. Wastfield, Bath. 
llth February, 1882. 
660. WasHina, &c., N. Bradley, Manchester. 
661. TELEPHONE EXCHANGE Apparatus, H. H. Eldred. 
+(T. B. Doolittle, Bridgeport, U.S.) 
662. Tars and Vatves, G. Heidmann, Elberfeld, and 
Y. Hoffman, Uerdingen, Prussia. 
663, Surpine Winpows, J. F, Williams, Liverpool. 
664. Corsets, &c., T. H. Harrison, Derby. 
665. InsecTina, &c., APPARATUS, H. A, Bonneville.— 
(J. A. Joltrain, France.) 
Cancalon, France. 


666. Clay, H. J. — ) 
—(A. Tietz, 


667. Purtryine Liquips, 
Germany.) 

668, Set-squaREs, G. W. von Nawrocki.—(7. Redlich, 
Germany.) 

669, DisTILLInG ALCOHOL, P. Claes, Brussels. 

670. Suirts, C, Tighe, London. 

671. Door-mat and Scraper, J. 8. Willway, Bristol. 

672, C. D. Abel.—(J. Lafitte, Paris.) 

673. AIR-REFRIGERATING Apparatus, T. B. Lightfoot, 
London. 

674, Startinc Licutep Fires, A, J. Boult. 

. Hahn, Germany.) 

675. &c., WeicuTs, J. C. Mewburn.—(A. 
Ballier, France.) 

672. Sugar, C. Scheibler, Berlin. 

667. INTERLOCKING SIGNALLING AppaRaATuS, W. E. 
Langdon, Derby. 


Gas Enaines, W. Watson, Leeds. 

. HorsesHoes, J. Gavett, London. 

. SLipE-vaLves, D. Ashton, Sheffield. 

Hrxces, J. W. Pitt, Loversedge. 

682. INTRODUCING ANTI-INCRUSTATION MATERIAL into 
Boixers, J. Trotter, Rawtenstall. 

683. RoLLer Bearinas, A. Burdess, 

684, Suspenpinc A. M. Clark.—(H. 
Staib, New York.) 

685. Raisina Water, A. Clark.—(J. Decoudun, Paris.) 

682. TeLerHone CaLi, &c., AppaRATus, A. M. Clark. 
—(G. M. Hopkins, Brooklyn, U.S.) 

687. TELEPHONE EXCHANGE Systems, A. M. Clark.— 
(G. M. Hopkins, Brooklyn, U.S.) 

688. TRANsMITTING, &c., SouNDs by Execrricity, A. 
M. Clark.—(@. M. Hopkins, Brooklyn, U.S.) 

689. TELEPHONE Receivers, A. M. Clark.—(G. M. 
Hopkins, Brooklyn, U.S.) 

13th February, 1882. 

690. FasTENING Rats, G. Schwartzkoppf, Berlin. 

691. Frre-Bars, 8. Barlow, Castleton, 

622, Winpinc Apparatus, H. J. Haddan.—(A. Lausies, 
France.) 

693. Rotter MILs, J. Qualter, Barnsley. 

694. Fire-Boxes, R. Brandon.—(P. Nepilly, Germany.) 

695. Pipes, C. Morris, London. 

696. TreaTING Metats, A. M. Clark.—(L. Clémandot, 


Paris.) 
697. Horsesnors, G. Collier, Newcastle-upon-Tyne, 
and W. Armes, Norwich, 
698. Transport of PassENGcERS, P. Everitt, London. 
699. Looms, J. Hollingworth, Dobcross. 
700. GeneRaTINnG, &c., ELEctRicity, J. Willams, U.S8. 
701. FirE-SCREEN Mount, H. J. Davis, London. 
702. Fiuips, H. Wilson, Stockton-on-Tees. 


Inventions Protected for Six Months on 
Deposit of Complete Specifications. 
616. Purirytnc Mippuines, W. R. Lake, Southampton- 
buildings, London.—A communication from the 
Electric Purifier Company, Incorporated, New 
Haven, U.8.—8th February, 1882. 

650. VeLocirEpEs, H. A. Dufrené, Finsbury, London. 
—A communication from M. A. Mange, Lonchamp, 
France.—10tkh February, 1882. 


Patents on which the Stamp Duty of 
£50 has been paid. 

490. Batcuine, &c., Jute, F. 8. Sandeman and J. 
McLean, Dundee. —7th February, 1879. 

591. Iron and Steer, H. G. Harmet, Denain, France. 
—l4th February, 1879. 

594. Hyprocres Gas, E. G. Brewer, London.—l4th 
February, 1879. 

706. BrREECH-LOADING SMALL-aRMs, J. V. Needham, 
Birmingham.—2lst February, 1879. 

759. Paper Baas, T. Coates and J. J. Bissicks, Bristol. 
—25th February, 1879. 

516. Dish or Pax, G. Mander, Lirmingham.—1l0th 
February, 1879. 

3273. BLeacuinc Woop Pv p, F. Wirth, Frankfort-on- 
the-Maine, Germany.—13th August, 1879.° 

$766. Dryinc Paper, &c., T. Wirth, Frankfort-on-the- 
Maine, Germany.—19th September, 1879. 

518. AsTRONOoMICAL Apparatus, E. G. Brewer, Lon- 
don.—10th February, 1879. 

519. Looms, J. Bywater and C. Bedford, Birstal, near 
Leeds.—10th February, 1879. 

538. Sewinc Sueets of Paper ToceTHer, D. M. 
Smyth, East Northwood, U.S.—11th February, 1879. 

551. J. W. Throop, London.—12th 
February, 1879. 

570. Giazina Roors, T. W. Helliwell, Brighouse.— 
13th February, 1879. 

734. Cuair SLEEPERS, W. G. Olpherts, London.—l7th 
February, 1879. 

651. RecuLatine the Surpty of Steam to Enornes, F. 
W. Durham, Barnet.—18th February, 1879. 

517. Grinpinc and R. J. Edwards, Lon- 
don.—1l0th February, 1879. 

539. Lamps, C. F. A. Hinrichs, Brooklyn, New York. 
—llth February, 1879. 

563. VENTILATOR, J. Gilmore and W. R. Clark, Lower 
Norwvod.—12th February, 1879. 

664. Foop ror Horses, E, Wilam, London.—19th 

February, 1879. 


Patents on which the Stamp Duty of 

£100 has been paid. 

463. Straw Harts, W. Clark, Chancery-lane, London. 
6th February, 1875. 

479. SreaMInG Prixtep Fasrics, H. F. A. Cordillot, 
Sepouchoff, near Moscow, and W. Mather, Salford.— 
9th February, 1875. 

489. &c., Nats, J. R. Heard, Boston.— 
—l0th February, 1875. 

502. Fertitisers, B. Akerman, New York.—10th 
February, 1875. 

514. FLoatinc Docks and Powtoons, J. L. Clark and 
J. Standfield, London.—11th February, 1875. 

525. ELecrric TeLecrapns, G. Allan and J. W. Brown, 
London.—12th February, 1875. 

490. Stoppers for Bortues, L. Vallet, Liverpool.—10th 
February, 1875. 

511. Furnaces, C. J. Schofield, Clayton, near Man- 
chester.—llth February, 1875. 


Notices of Intention to Proceed with 
Applications. 
Last day for filing opposition 8rd March, 1882. 

3543. Steam Enornes, E. A. Brydges, Upton.—Com. 
from H. de Grousilliers.—16th August, 1881. 

4310. SeconpaRy Batreries, A. P. Laurie, Nairne 
Lodge, Duddingstone.—4th Octoder, 1881. 

4324. FLuip Merers, A. Wightman, Sheffield.—5th 
October, 1881. 

4343. EXTINGUISHING Fire, J. Dutton, Bermondsey.— 
6th October, 1881. 

4347. Frre-Boxes, J. Shepherd, Manchester. — 6th 
October, 1881. 

4348. Looms, G. Kirk, Huddersfield.—6th October, 1881. 

4353. PREPARING WooL, &c., J. Tatham, Rochdale.— 
6th October, 1881. 

4354. Screw Propetters, J. Carr, Heaton. — 6th 
October, 1881. 

4362. Bortnc and Tappina Apparatus, A. Upward, 
Westminster.—7th October, 1881. 

4365. AssisTine Vision, P. Adie, Pall Mall, London.-— 
7th October, 1881. 

4372. Curtinc Suives, E. J. Heal, Old St. Pancras- 
road, London.—7th October, 1881. 

4374. &c., R. Love, Hatton- 
garden, London.—S8th October, 1881. 

4375. TIMEKEEPERS, &c., H. B. James, Gray’s-inn- 

, London.—8th October, 1881. 

4884. Basic Bricks, 8. G. Thomas, Tedworth-square, 
London.—Sth October, 1881. 

4389. &c., Compounns, R. H. C. Neville, Lin- 
coln.—Sth Octoder, 1881. 

4391. ArracHinc Door Knoss, B. W. Spittle, Wednes- 
bury.—10th October, 1881. 

4397. Macnesta, T. Twynam, Addison-gardens, Lon- 
don.—10th October, 1881. 

4400. Paps for Horses’ Fert, W. Reynolds, Oxford- 
street, London.—1l0th October, 1881. 

4403, FIRE-LIGHTER, A. G. Elliott, Southampton- 
buildings, London.—1l0th October, 1881. 

4400. Knirrep or Loorep Fasrics, T. Thorpe, New 
Basford.—11th October, 1881. 

4410. Dressinc, &c., Woopen Hoops, W. Morgan- 

rown, London.—A communication from H. F. 

Campbell.—11th October, 1881. 

4415. Corves or Wacons, R. Hadfield, Southampton- 
buildings, London.—11th October, 1881. 

4426. Knittinc Macuines, H. J. Haddan, London.— 
Com. from R. I. Creelman.—11t’ Octoder, 1881. 

4452, Coupiinas, &c., W. L. Wise, London.—Com. from 
L. Mégy and J. de Echeverria,—12th October, 1881. 
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4461. Merat Keos, J. Storer, Barrowfield, — 13th 
October, 1881. 

4470. Furniture, J. Middleton and G. J. Scott 
Birkenhead.—13th October, 1881. 

4474. Motors, W. L. Wise, London.—A communication 
from L. Mégy.—13th October, 1881. 

4495. Looms, W. E. Gedge, London.—A communication 
from J. Vacher.—15th October, 1881. 

4510. Governors for Enoinss, P. Turner, Ipswich.— 
15th October, 1881. 

4546. Steam Borers, E. Crompton and J. T. Cochran, 
Birkenhead.—18th October, 1881. 

a 3 — Grits, A. Besser, Vienna.—20th Octo- 

er, 1. 

4604. Finisoinc Corn, E. Foden, Sandbach. — 21st 
October, 1831. 

4762. Enamets, C. W. Heaton, Lessness Heath, and T. 

, Chiswick.—31st October, 1881. 

4826. Sprinc Matrresses, G. Lowry, Salford.—3rd 
November, 1881. 

4982. Markinc Key-Grooves, J. Roemmele, Glasgow 
—14th November, 1881. 
5233. Evecrricity, W. R. Lake, London.— A commu- 
nication from J. 8. Williams.—30th November, 1881. 
5389. MeTaLLic ALLoys, G. A. Dick, Cannon-street, 
London.—9th December, 1881. 

5397. Heatinc Air and Gases, W. Whitwell, Stockton- 
on-Tees.—9th December, 1881. 

5716. Roastine Corres, &c., M. Robi 
—30th December, 1881. 

5730. Brusnes, G. J. Beissbarth, London.—A commu- 
nication from J. M. Beissbarth.—30th December, 1881. 

95. ELecrric Lamps, W. J. Mackenzie, Glasgow.—7th 
January, 1882. 

107. TentTeRING, &c., Macuines, J. Ashworth, Roch 
dale.—9th January, 1882. 

157. Evecrric Licntisc, G. Hawkes, Victoria-cham 
bers, Westminster.—1l1th January, 1882. 


Last day for filing opposition, 7th March, 1882. 

4382. PeramBuLarors, C. H. Brassington, Manchester 
—S8th October, 1881. 

4393, Sarery Vatves, C. Shields, Manchester.—10th 
October, 1881. 

4399. Feepinc Apparatus, J. and A. Leadbeater 
Morley.—10th October, 1881. 

4402. Motor Enoines, G. W. Weatherhogg, Birming- 
ham.—10th October, 1881. 

4411. Fatsk Borrom for Masu Tons, &c., G. G. Cave, 
Bristol.—11th October, 1881. 

4417. Music and Reapine Sranp, J. J. Gilbert, New 
Romney.—11th October, 1881. 

4425. HeatING Apparatus, T. Stokoe, Headingley.— 
1lth October, 1881. 

4428. TELEPHONIC Apparatus, A. R. Bennett, Forest- 
gate, London.—1l1th October, 1881. 

4443. Wort, T. Webb, Clapton Park, London.—1l2th 
October, 1881. 

4453. Locks or Dams, J. M. Bibbins, London.—-A com- 
munication from J. Du Bois.—12th Octover, 1881. 

4459. Grinrine Stones, A. Kay, Mauchline. 
—13th October, 1881. ‘ 

4519. CARRIAGE AXLE-cLips, G. Wearing, West Brom- 
wich.—17th October, 1881. 

4525. Enciyes, A. W. L. Reddie, London.—A commu- 
nication from the Pneumatic Tramway Engine Com- 
pany (Incorporated).—17th October, 1881. 

4537. Feep-waTer Apparatus, 8. Hallam and J. W 
Shepherd, Manchester.—18th October, 1881. 

4538. DecorTICATING MacutIne, J. C. Mewburn, Lon- 
don.—Com. from J. B. Sauvadon.—18th October, 1881. 

4555. Ozontsep OxycEN, E. Hagen, Ealing.—A com- 
munication from L. and A. Brin.—18th October, 1881. 

4565. SuppLyrnc Water to Hovsss, &c., W. M. Farley 
and J. H. Bond, Torquay.—19th October, 1881. 

4577. TREATING Iron, P. Jensen, London.—Com. from 
Count Montblanc and L. Gaulard.—19th October, 1881. 

4584. Boxes, &c., W. H. Bennett, Covent-garden, 

London.—20th October, 1881. 

4642. Vacuum Brake Apparatus, J. Gresham, Salford 
—24th October, 1881. 

4798. Stream Borters, G. Kamensky, London.—Com. 
from D. Novikoff.—2nad November, 1881. 

4800. Removine Nicut Soin, &c., A. M. Clark, Lon- 
don.—A communication from the Compagnie Géne- 
rale de Salubrité.—2nd November, 1881. 

4942. ELEcTRIC CuRRENTS, S. Pitt, Sutton.—Com. from 
L. Caulard and J. D. Gibbs.—11th November, 1881. 

4980. EMBROIDERING Macutnes, A. M. Clark, London. 
—Com. from Ferry and Millet. -14th November, 1881. 

5315. Fixing Wrxpow W. Clark, London.— 
Com. from T. Tanner.—5th December, 1881. 

5468. TELEGRAPH, &c., Conpuctors, J. Imray, London. 
—Com. from J. M. Stearns.—14th December, 1881. 

5625. Cootine Air, J. J. Coleman, Glasgow.—23rd 
December, 1881. 

5723. Feepinc Hurpies, A. J. Scott, Rotherfield.— 
830th December, 1881. 

29, SEconDARY BatTreries, D. G. FitzGerald, Brixton, 
and C. H. W. Biggs and W. W. Beaumont, Strand 
London.—3rd January, 1882. 

44, Curtnc Neura.oia, &c., H. F. Mills, Notting-hill 
London.—4th January, 1882. 

115. Apparatus, W. Birch, Salford.—9ih 
January, 1882. 

152. Dyernc, &c., E. Boden, Manchester. — 11th 
January, 1882. 

159. Boxes, 8. Wood, Cleckheaton.—12th January, 
1882. 


183. Butrons, W. Willeringhaus, Hamsell-street, Lon- 
don.—13th January, 1882. 

191. Brake Apparatus, C. D. Abel, London.—Com. 
from G. Westinghouse, jun.—13th January, 1882. 

202. TREATING AmMmoniA, A. McDougall, Penrith.— 
14th January, 1882. 

249. CLeanine Boots and Sxoes, G. H. Ellis, London. 
—18th January, 1882. 

880. P1ano and OrcaAN Payers, C. N. Andrews, San 

cisco.— 25th January, 1882. 

384, ANILINE, &c., W. R. Lake, London.—A communi- 
cation from E. D. Kendall. —25th January, 1882. 

507. Cocks, H. H. Lake, London.—A communica‘ 
from A. M. Lane.—lst February, 1882. 


Patents Sealed. 


(List of Patent Letters which passed the Great Seal on the 
10th February, 1881.) 


2985. Winpow-cLeaninG, &c., 8. Krakauer, Swan- 
street, London.—5th July, 1881. 

3495. MeraLiic SPRING MATTRESSES, 8. Knowles, Man: 
chester.—12th August, 1881. 
3507. PLasTeRING Movu.ps, E. G. Brewer, Chancery - 
lane, London.--12th August, 1881. z 
3509. ELecTRicaL INTERRUPTORS, P. Ullathorne, High 
Holborn, London.—12th August, 1881. 

$512. Sroves and Frre-piaces, T. Redmayne, Shef- 
field.—12th August, 1881. 

$515. Downcast VENTILATING CowLs, J. W. Gibbs 
Liverpool.—13th August, 1881. 

3533. Crrnotines, C. 8. Schneider, Chelsea. — 16th 
August, 1881. 

3554. ToBacco-PIPE, H. Woodward, Shepherd’s-bush 
London.—16th August, 1881. 

$555, Conveyinc Messaces, &c., from Sarps, H. Red 
knap, Twickenham.—1l6th August, 1881. 4 

8557. CHECK-aACTION, for Pianoronres, J. Brins- 
mead, London.—16th August, 1881. 
8568. ConcerTINAS, &c., B. Berry, Gosforth.—l7th 
August, 1881. 
$583. SccaR-caNE MILs, D. Stewart, Glasgow.—l7th 
August, 1881. : 

3616. Forks, &c., G. R. Postlethwaite, Aston.—19th 
August, 1881. 

3662. CONTROLLING FEED-WATER, M, Benson, Chancery 
lane, London.—23rd August, 1881. 

3664. PHorocrapuic Picturss, P. M. Justice, London. 
—23rd August, 1881. 

3669. Pocket-Books, &c., W. R. Lake, London.—23rd 
August, 1881. 

3678. PoLisHinc APPARATUS, E. W. Lay and 8. Martin, 
Hampstead.—23rd August, 1881. 
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$696. ELecrro-macnetic CLocks, &c., C. Shepherd, 
South Hampstead.—24th August, 1881. 

8703. Secvrine in Cuarrs, T. Matthews, Stoke 
Newington.—25th August, 1881. 

$712. Ammonia, C. D. Abel, Southampton-buildings, 
London.— 25th August, 1881. 

3720. SropreRinc Botties, W. R. Lake, Southampton- 
buildings, London.—25th August, 1881. 

$721. Rore and Hawser Sroprers, T. Edmond, Ply- 
mouth.—25th August, 1881. 

3741. REFRIGERATING ApPaRaTus, O. Micke, Leipsic.— 
27th August, 1881. 

3744. Bicycies, &., E. C. F. Otto, Peckham.—27th 
August, 1881. 

3745. Ercuine Gxass, J. Fahdt, Dresden.—27th August, 


1881. 
= Barrows, B. Green, Mitcham.—27th August, 
1881. 


3782. Vetocipepes, J. White, Earlsdon, and J. 
Asbury, Coventry.—30th August, 1881. 

3739. STenTeRinG, &c., Faprics, C. A. Barlow, Man- 
chester.—3lst August, 1881. 

3808. Conveyinc Sounp, C. D. Abel, Southampton- 
buildings, London. —lst September, 1881. 

3809. TeLepHonic Excuaners, C. D. Abel, South- 
London.—lst September, 1881. 

3856. Fve., W. P. Thompson, Liverpool— 
5th September, 1881. 

4032. Sewinc Macuines, C. A. Snow, Washington, 
US.—19th September, 1881. 

4171. Crangs, C. R. Parkes, East Ferry-road, Millwall. 

—2ith r, 1881. 

4218. Treatinc Minera. Pyrires, &c., J. R. Francis, 
Swansea.—30th Septenvder, 1881. 

4352. AXLE-Boxes, G. E. Vaughan, Chancery-lane, 
Lordon.—6th October, 1881. 

4666. Mixcinc Apparatus, C. M. Sombart, Magde- 

.—25th October, 1881. 

4866. Vottaic Batrerigs, T. Coad, South-street, Fins- 
bury, London.—7th November, 1881. 

4867. Cabinet, T. Coad, South-street, Finsbury, Lon- 
don.—7th November, 1881. 

4964. FricrionaL Coup.ine, W. J. Fraser, Haverstock- 

ill.—12th November, 1881. 

5313. Moxes for B. A. Dobson, Bolton.—5th 
December, 1881. 

5330. Compinc Macurnes, B. A. Dobson and J. Mac- 
queen, Bolton. —6th December 1881. 

5331. Openers and Scurcuers, B. A. Dobson and T. 
Wood, Bolton —6th December, 1881. 

5335. Lacs, W. Lake, South 
London.— 6th December, 1881. 

5464. DisTILLinc ALconoL, K. Trobach and A. Cords, 
Berlin. —14th December, 1881. 

5570. Compounp Enoines, A. M. Clark, Chancery-lane, 
London.—20th December, 1881. 

5602. Fires, A. M. Clark, Chancery-lane, London.— 
21st December, 1881. 

List of Letters Patent which passed the Great Seal on 

the 14th February, 1882.) 

3537. Movutpinc Fuiasxs, &c., J. 8. Campbell, New 
York.—15th August, 1881. 

3538. Recisterinc Apparatus, J. Porritt, Milnsbridge. 
—15th August, 1881. 

3546 Dirrusinc Water Spray or Mist, G. W. von 
Nawrocki, Berlin.—16th August, 1881. 

3547. Sewinc Macuiygs, A. Francois, Douai.—l6th 
August, 1881. 

3561. Motors, &c., A. H. V. de Kerkhove 
and T. Snyers, Brussels.—16th August, 1881. 

3566. Potverisine Ciay, &c., J. C. Anderson, Chicago, 
U.S.—16th August, 1881. 

3569. CHECKING, &c., ApPaRaTus, A. J. T. Wild, Nun- 
head.—17th August, 1881. 
3570. Preparinc Paper for LirHocrapay, D. Bogue 
and B. C. Le Moussu, London.—Il7th August, 1881. 
3576. VeLocirPepEs, M. A. Wier, Gracechurch-street, 
London.—1l7th August, 1881. 

3579. Prorectine Surps, &c., B. L. Thomson, London. 
—lith August, 1881. 

3584. SutpHurR, &c., W. Clark, Chancery-lane, Lon- 
don.—l7th August, 1881. 

3618. Cricket Bats, G. W. Frowd, Newington-cause- 
way, London.—19th August, 1881. 

3621. AUTOMATIC AIR-COMPRESSING Macutnes, V. C. 
Haurie, London.—19th August, 1881. 

3622. Hot-arr, &c., Macutnes, V. C. Haurie, London. 
—19th August, 1881. 

3624. Urixismsc Locusts and other Insects, W. Clark, 
London.—19th August, 1881. 

3625. Pickers, &c., I. and A. Wallwork, Ashton- 
under-Lyne.—20th August, 1881. 

3629. Batus, C. Drake, Battersea.—20th August, 1881. 

3630. Factnc Bricks, C. Drake, Battersea. th 
August, 1881. 

3652. Cortinc Macurng, C. L. Clarke and J. Leigh, 
Manchester.—22nd Auyust, 1881. 

3697. Bicycte Lamp, G. R. Godsall and J. C. C. Read, 
Birmingham.—25th August, 1881. 

3701. Bexprxc Rats, &c., J. H. Johnson, London.— 
25th August, 1881. 

3714. Furnaces, &c., T. Barrow, Rock Ferry.-—25th 
August, 1881. 

8715. Gas Enoines, H. Williams, Southport.—%5th 
August, 1881. 
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8771. Vottarc Evecrricity, A. Banks, Birmingham.— 
30th August, 1881. 

8783. Furnaces, J. H. Johnson, Lincoln’s-inn-fields, 
London.—30th August, 1881. 

3824. Uritisinc Vo.aTiLe Propucts, J. Wetter, New 
Wandsworth.—2nd September, 1881. 

8831. Mitkinc Cows, A. B. Crees, Ilminster.—2nd 
September, 1881. 

4235. Pumps, H. J. Haddan, Kensington, London.— 
80th September, 1881. 

4268. Tracrion Encines, W. Wilkinson, Wigun.—lst 
October, 1881. 

4434. Tricycoies, A. M. Clark, Chancery-lane, London. 
1881. 
5196. Cocxs and Vatves, D. R. Ashton, Clapton, and 
J. N. Sperryn, Brixton-hill.—28th November, 1881. 
5463. Dries, W. R. Lake, Southampton-buildings, 
London.—14th December, 1881. 

5569. CYLINDER Fire-arms, W. R. Lake, 
London.—20th December, 1881. 

5579. Iron, C. Semper and C. Fahlberg, Philadelphia, 

U.S.—20th December, 1881. 

5589. Rerixinc Impure Copper, H. H. Lake, London. 
—2ist December, 1881. 


List of Specttontions published during the 
week ending February 11th, 1881. 
1739*, 6d.; 4142*, 4d.; 2003*, 6d.; 4043", 4d.; 781*, 6d. 


129*, 4d.; 902, 2d.; 1031, 6d.; 1350, 2d.; 1586, 2d.; 
1644, 2d.: 1716, 1742, 1792, 2d.; 1880, 2d.; 
2018, 2d.; 2046, 2d.; 2052, 2d.; 2082, 2d.; 2158, 6d.; 
2186, 2d.; 2228, 2d.:; 2238, 2d.; 2278, 6d.; 2482, 8d.; 
2496, 2d.; 2664, 2d.; 2702, 2d.; 2712, 2d.; 2744, 6d.; 
2777, 6d.; 2808, 6d.; 2826, 6d.; 2828, 6d.; 2834, 6d.; 
2344 Qd.; 2845, 6d.; 2855, 6d.; 2859, 6d.; 2860, 6d.; 
2866, 8d.; 2867, 6d.; 2868, 2d.; 2869, 6d.; 2878, 4d.; 
2882, 4d.; 2890, 6d.: 2892, 4d.; 2897, 6d.; 2898, 6d.; 
000, 6d; 2902, j2d.; 2909, 6d.; 2910, 6d.; 2913, 2d.; 
2922, 2d.; 2925, 2d; 2944, 6d.; 2972, 4d.; 3001, 6d.; 
6d.; 3006, 6d.; 3017, 2d.; , 2d.; 3029, 4d.; 
3033, 2d.; 3035, 2d.; 3047, 2d.; 3060, 2d.;° 3062, 4d.; 
’ 4d.; 3070, 2d.; 3071, 2d.; 3072, 4d.; 3073, 2d.; 
3075, 2d.; 3076, 4d.; 3077, 2d.; 3084, 2d.; 2085, 24.; 
od. 3097, 2d.; 3098, 2d.; 


3087, 2d.; 3088, 2d.; 3096, 2d.; 
8780, 6d.: 4170, 6d.; 4211, 6d.; 4910, 6d. 


*,* Specifications will be forwarded by pat from 
the Patent-office on receipt of the amount of price and 
e. Sums exceeding Is. must be remitted by 
‘ost-office order, made at the Post-office, 5, 
High Holborn, to Mr. H. Reader Lack, her Majesty's 
buildings, Chancery-lane 
mdon. 


ABSTRAOTS OF SPECIFICATIONS. 


Prepared by ourselves expressly for THE ENGINEER at the 
office of Her Majesty's Commissioners of Patents. 


902. Pustic VEHICLES, C. Gilich, Berlin.—2nd March, 
1881.—_{ Provisional protection not 
relates to means for providing efficient venti- 
lation of vehicles. 
910. Merattic Pens, M. Turner, Birmingham.—8rd 
This consists in making at the it o ie pen an 
enlargement, which is connected ay the nibs of the pen 
by means of a contraction or neck. 


1081. Arracuinec Door or OTHER oR HANDLES 
TO THEIR SPINDLES, G. Price, Birmingham.—l0th 
March, 1881. 6d. 

Inside the neck of the knob a rack is secured, and 


inwards. To 
remove the spindle a bradawl is inserted through a 
hole in the neck of the knob, and presses down the 
spring so as to disengage it from the rack. 


1050. Warer-cLosets, &., W. B. Bryan, Blackburn. 
—llth March, 1881.—(Provisional protection not 
allowed.) 2d. 

This consists in flushing water-closets with slop 
water and other waste water, instead of using water 
from the service main. 


1453. Intervockine or Rartway TELEGRAPHIC BLocK 
INSTRUMENTS, Hodgson, Kilburn.—2nd 
April, 1881. 8d. 

This relates to improvements on patent No. 4170, 
1879, and provides against negligence in the use of the 
instruments, and permits the working in both direc- 
tions to be carried out with a single 
1586. PRESERVATION OF ALIMENTARY SUBSTANCES, G. 

M. Allender, Bayswater.—12th April, 1881.—(Pro- 
visional protection not allowed.) 2d. 

This relates to preserving alimentary substances by 
the use of metaphosphoric acid, orthophosphoric acid, 
or other form of phosphoric acid. 
1644. Cast Sreet, J. H. Wilson, Liverpool. 

—l4th April, 1881.—(Provisional protection not 
allowed.) 2d. 

Superior ore, such as Spanish hematite ore, is 
smelted in the usual way in a blast furnace, and the 
crude iron so produced is refined previous to puddlin; 
in an ordinary reverberatory the bottom an 
sides of its hearth —— lined with iron ore. The 
furnace is strongly heated and the bottom of the hearth 
covered with finely pulverised ore, equal in weight to 
about 10 per cent. of the metal to be refined, which is 
then run in and gently stirred. 

1716. Axoonta, J. Storer, Glasgow.— 20th 
—(Provisional protection not allowed.) 

Liquids containing nitrogenous matter are 


April, 1881. 


| 
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correspond! with each other on their pective 
shaft ends; these discs or plates A and B have suitable 
projecting pieces or lugs j and &, which are brought or 
geared together. 


2228. Harsour anp Dock Works, St. J. V. Day, 
Glasgow.—2lst May, 1881.—(A communication from 
W. R. Kinipple, Ottawa, Canada.)—(Provisional 
rotection not allowed.) 2d. 
The foundations of the subm portions of 
harbour and dock works is formed of concrete placed 
= the water in a plastic instead of in a liquid condi- 
ion. 
2238. Resrrrators, J. A. Best, Birmingham.—23rd 
May, 1881.—(Provisional protection not allowed.) 


2d. 

This consists in raising respirators in moulds or 
dies, in metal, horn, vulcanite, or other material, and 
also in the form and shape of same. 

2496. Preparation or EpisLe O11s anp Fats, A. 
Fenwick, Hampstead.—8th June, 1881.—{Provisional 
protection not allowed.) 2d. 

Flour is mixed with water and baked, and then 
reduced to a granular condition, after which any 
edible oil, such as cotton-seed oil, is applied to the 

ranules, and when thoroughly chawthol a substance 
ving the appearance of moist sugar is produced, 
which after a g of rice flour to keep the granules 
apart may be used in a variety of ways for culinary 
purposes, 

2664. Compressep Foop ror CatrLe, W. Jamaiker, 
Berlin.—18th June, 1881.—(Provisional protection 
not allowed.) 2d. 

Agricultural produce, and waste matter from agri- 
cultural manufacture, such as bran, fodder meals, malt 
germs, beer malt dust, the resdiuums from oil 

facteries and beetroot sugar refineries are mixed 
together so that the proportion of the proteine con- 
contents to the hydrate of carbon contents in the 
mixture shall be as 1 to 3-4. The —— of dry sub- 
stance is from 40 to 50 per cent. of the mass. tand 
salicine acid are then added and the whole crushed 
and left to ferment, after which they are worked into 

a dough and moulded and dried. 

2°702. Esvevorss, J. Heu, Paris.—20th June, 1881.— 
(Provisional protection not allowed.) 2d. 

The object is to prevent envelopes being opened 
without leaving traces of such opening, and it con- 
sists in forming the flap of a lace pattern stamped out 
so as to tear easily. baad 
2°712. Transmittinc SecRET CORRESPONDENCE BY 

TetecraPH, &c., D. Nicoll, Westminster.—2\st 
June, 1881.—{Provisional protection not allowed.) 


2d. 
This relates to the use of a set of plates with blank 
spaces to be placed consecutively over the telegraph 
form, so as either to fill in or read the message. 


2744. Merat Cans, C. Laurent H. W. Brand, 


to the action of rotating propellers or pulverisers, 
which cause air to be forcibly ed and agitated with 
the liquid. The air, gas, or vapour which separates 
from the liquid is ducted to d in which 
the ammonia is absorbed. 


1742. Drrinc Grain anp Makinc Matt, &. 
Mew, Newport, Isle of Wight.—22nd April, 1881.— 
(Provisional protection not allowed.) 2d. 

The malt or grain is placed in a rotary vessel, and to 
it air is admitted to dry the same. 

1792. DiscHarcinc ConDENSED WATER FROM STEA 
Pires, H. G. Grant, Manchester.—26th April, 
1881.—{A communication from E. Briart, Jeumont, 
France.)—{Provisional protection not allowed.) 2d. 

A hollow ball is mounted on a counterbalanced 
lever, and serves to open and close a valve, through 
which the condensed water escapes. 

1880. APpPLicaTION oF METALLIC AND OTHER 
Powpers upon Straw Hats or Bonnets, M. 
Andrieuz, Neuilly, France.—2nd May, 1881.—{Pro- 
visional protection not allowed.) 2d. 

An adhesive mixture consis 
nish, and starch is spread on 
powders sprinkled over it. 


2018. Rartway Carruces, G. D. Peters, London.— 
May, 1881.—( Provisional protection not allowed.) 


The interior of the es is lined with vitrified 
material, so as to facilitate cleaning, and flexible - 
titions are provided, so that any part of the 
may be cut remainder. Water is supplied 
to carriage lavatories by means of compressed air from 
a cistern below the ad Sy 
2046. Fasrener For Boots, SHOEs, AND GLOVES, 

J. Abrahamson, London.—l0th May, 1881.—(Pro- 
visional protection not allowed.) 2d. 

This relates to the use of a revolving button. 
2052. Makino Prez or Tuse Connections, &., 

MALLEaBLE Cast Iron, H. F. Baker, Smethwick.— 


May, 1881. — (Provisional 
allowed.) 2d. 
or tube connections in 


This consists in 


of soap, oil, var- 
straw, and the 


protection not 


n. 
2082. SypHonic FoR FLUsHING, H. E. 
per, Surrey.—12th May, 1881.—{Provisional pro- 
2d. 
re! syphonic a) tus operated by a 
pull-down or pull-up of the eolineny chain or oone or 
--—_eeed on the water reaching a fixed level in a 
cistern. 


2158. Apparatus or VessELs ror Houpinc, 
SURING, SKIMMING, OR TesTING MILK, M. A. Foz, 
Oxton, Chester.—l7th May, 1881. 6d. 

This consists of a bowl with a hole in the bottom to 
receive a glass tube projecting abdve the top of the 
bowl, and a openings in the side near the 
bottom. Inside the tube is a specific gravity testing 
float, by means of which adulteration can at once be 
detected. To skim the milk the centre tube is un- 
screwed, so that the milk can run out at the bottom, 
leaving the cream behind. 


2186. Removinc Water From Fresu Peat, M. Bauer, 

Paris.—19th May, 1881.—(A communication from 

R. Folsche, Germany.)—(Provisional protection not 

allowed. 

of ashes or other porous ma- 

t the peat, so that when sub- 

jected to pressure between straining surfaces, it will 

not stop up the hole in such surfaces. 

22778. Covupincs ror Screw &e., A. 
Verity, Bramley.—24th May, 1881. 6d. 

The two end pieces c and d of the shaftseand are 

recessed or cu to ve a ball i inserted 

between them. is ball i retains the axes of the 


ends of each shaft equal distances from its centre 
without retarding or interfering with the motion 
thereof. In order to retain the ends c and d of the 
shafts e fin contact with the ball i, at the same time 


to allow any excentric or irregular movement thereof, 
bossed discs or coupling plates A and B are fitted, 


Middlesex.—23rd June, 1881. 

The top edge of the body of the can is swayed 
inwards, and the cover is formed with a V groove pro- 
jecting from its underside, and at such distance from 
the edge as to lie upon the face of the swaged edge o! 
the can, while a margin is left on top wide enough to 
form a groove when in place to receive the solder. 
The cover is formed with ajflap, the end of which 
can be grasped by a split key, and upon turning the 


H 


closed by the helical spring shown in the drawing, and 
pulled open by the wire leading from the valve spindle 
of K to the bell-crank L by the action of the lever M 
as it is acted on by the face of the code to be used at N. 
2826. 1n Evectric Fuses, D. Johnson, 

Chester, and BE. Spon, London.—28th June, 1881. 


6d. 
This consists in multiplying the points at which an 
electric spark may occur. Two wires are twisted toge- 
ther as shown in Fig. 1, with a portion left un- 
twisted, say about half an inch. They are then 


inse in a paper or other tube, Fig. 2, and the latter 
is filled with an insulating ma! When this is 
2826 FIC.2. 
FiC.1. B- “A 
A 
Fics 


d, the end of tube nearest the untwisted 


key the cover be rolled off when required to open 
the can. 
2777. Sianattinc on Rattways, G@. Brocklebank, 


Anerley, Surrey.—25th June, 1881. 6d. 
The object is to provide sound as well as visible 
signals, and it consists in fixing a frame upon one 


portion is filled smooth. There will then be the main 
wires A projecting with the subsidiary wires B wound 
round them. The wires are then connected by a 


side of the engine, in which a wheel is ona 
lever, and is actuated by a board fixed alongside of 
the track. The lever is connected to a gong, bell, or 
whistle on the engine. 


2788. ImprovEMENTs IN MEANS OR APPARATUS Em- 
PLOYED IN OsTarninG Licut By Evecrricity, B. 
J. B. Mills.—25th June, 1881.—(A communication 
Srom F. Million, Lyons.) 
This invention relates to means whereby a stead 
light for a long oer is produced, and by whi 
several lamps can be employed in one circuit in such 


a way that should one or more go out, the rest 
not be affected. Fig. 1 gives a general view of the 
lamp, and Fig. 2 a detailed view of the various parts 


relating to the regulation and automatic derivation of 
the current in case of accident. The carbons are 
advanced towards each other or withdrawn by means 
of the pulleys and ropes, connected with the two 
counterpoises O and J as shown. The current is con- 
veyed to the carbons through the two columns D DI, 
and platinised contact pieces bearing on the carbons 
at the extreme inner end of the holders. Supposing 
the carbons to be separated, a current coming by r 
will by s to contacts 3 and 4, through the mercury 
of solenoid Z, then through Y and Q!' to v. In travers- 
ing Q! it will cause P! to be attracted, and conse- 
quently all the current will through will 
operate click lever N and draw-back click L, which 


FiG.2. 


ise J will then 
raw forward the 


will free ratchet wheel K. 


Counter, 
operate H H1, wind up cords and 
carbon holders witha speed governed by fan X. When 
the carbons are in contact, the current r 

partly through Z, and thence to carbons and away by 


1. Butin traversing Zit will raise bar 1 to ition 


2808. SIGNALLING By Sound IN Foos For SEA AND 
River Naviaation, J. G. Jebb, London.—27th June, 
1881.—(A communication from W. B. Barker, 
Hoboken, New Jersey, U.S.) 6d. 

A is the base plate of the e; D 
pinion; E driving rack; this rack is attached an 
moves with the piston head F of the cylinder G or air 


plumbago line, the fuse placed 2 with a 

vanometer, and the resistance o! © plumbago 
to quisite limit. The plumbago lines 
are then divided so as to 


have a break at C and D, 
inserted 
ning 


Finally the fuse is into a fuse con- 
2828. STEAMSHIPS AND SAILING 


the fuse composition. 
J. Colling, Sunderland,—28th June, 1881. 

Fig. 1 pe] a sectional elevation, and Fig. 2 a plan 
— in section—of one of the improved outlet or 
upcast ventilators fitted with a steam jet J. The 
cowl A is in this case a casting revolving on a socket 


the part B, which is fixed to the 
the valve seats C, in which are 
or ball valves D, formed of some 
suitable material, preferably made hollow for light- 
ness, and confined in ——_ E. The normal position 
of these valves is at the bottom of the cages, the 
apertures being then open, but when a wave is shipped 
tending to rush into the open mouth of the ventilator, 
the float upwards upon it, and close the apertures 
till the wave has passed, when they reopen by falling 
into their cages. 
2834. ReverseraTory FurNAcEs, G. Fenwick, Gates- 
head, and B. Cochrane, Durham.—28th June, 1881. 
6d. 


The object is to utilise the heat in the most advan- 
tageous manner, so as to effect an economy of fuel, 
and it consists in forming a chamb hamb 
over the top of furnace, communicating 
end with the body of the furnace by regu 
openings, and terminating at the front end in aclosed 
ashpit. The chambers are provided with a series of 
baffles placed at an angle, and so arranged that whilst 
they admit a portion of the flame to pass freely along 
the chamber to the ashpit, and thence by passing 
over and through the fire-bars tointensify the heat, 
they will at the same time form an obstruction to the 
return of any gaseous products under the draft of the 
chimney. 

2844. CueckiNne REcoRDING THE Use or Stamps, 
F. &. Willoughby, Lancaster.—29th June, 1881.— 
(Provisional protection not allowed.) 2d. 

The object is to check the stamps used in an office, 
and consists in fixing them to a tablet divided into 
squares, so that as each stamp is removed the 
doing so can mark the square under it with his 
initials and the purpose for which it was taken. 
2845. Apparatus For HEATING AND WATER, 

T. Drake, Huddersfield.—29th June, 1881. 6d. 

The apparatus consists of an outer casing or shell, 
within which are placed two pipes or tubes Cand D, 
having their upper ends closed and their lower ends 

eir bottom en a gas pipe F, having a 

er G ching therefrom about the centre of 
each tube. The burner has a solid concave cap, which 


and flange joint w 
deck, and containing 
fitted three spheri 


r 
at the rear 
ited 


compressor. The air compressor receives its air by 
ee the valve H, discharging it by the aperture I, whic 
communicates with the fog horn or other sounding . 
Pe instrument. J is the safety valve to prevent undue 
pressure; K is the valve opening to the fog horn kept 
(2605) 
bu A 
M 
on the spindle is a spring to engage with such rack ——__ 
| 
\ 
2825] A Fic. 
Fic.t 
4 \ 
\ 
* 
fe) ey Hy 
AS © 
u = 
E si, 
- 
~ 
| ~ 
8728. OZONISED OxYGEN, E. Hagen, Ealing.—26th Fic.e. 
August, 1881. 
8747. Macurnes or Frames, W. R. Lake, 4 ifo \\ 
London.—27th August, 1881. 
2768 
: | 
| © J 
== 
f \ 
\ A | 8 \ shown in Fig. 2. The mercury an 
«~~; YG INTRA S level ; contacts 3 and 4 will be iso! , and all the 
YY LEE AQ KW current will pass through carbons in contact. Q! will 
cease to attract Pl; counterpoise G will cause click 
lever to return; L will again fall on ratchet wheel 
CY Ly WSS a7 which will be pushed forward, wind up the cords on 
ies J T, and drawing back the carbons, establish the arc. 
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jects slightly, so as to form a rim, and a series of 
| at are made in the burner at an angle of 45 deg., so 
that the gas as it escapes from the perforations in the 
side of the burner is thrown up against the inner sides 
of the two pipes at the said angle of 45deg. Around 
each of the vertical tubes is a coil of metal piping I, 
connected together and communicating with a third 


lin 


coil J of larger dimensions, placed in the upper por- 
¢ion of the casing. The water in the coiled pipes is 
heated by means of jets of gas, which issue from a 
series of holes formed spirally around the two upright 
tubes. 
2855. Tenoninc anp SHOULDERING MacuIne, G. H. 
Couch, Croydon.—30th June, 1881. 4 

Ais the frame secured toa foundation plate; C is 

the main shaft mounted in bearings hanging 


brackets D, fixed to underside of foundation plate. 
‘On the main shaft is a disc H connected by rod G to 


the slide I — planes and saws. M isa stationary 
pe nad 4 whic the wood to be operated upon is 


2860. Propuction or Sounp INGoTs aND CasTINGS 
OF STEEL, &., A, Longsdon, London.—30th June, 
1881.—(A communication from F. A. Krupp, Essen, 
Germany.) 6d. 

The drawing shows a mode for casting from below. 
The metal is run into the mould D from the conduit 
G; G! is a nut formed in a crosshead, which by means 
of two rods is so connected to the bed-plate 8 that it 
can be swung out of the way of the conduit inlet 
funnel when the metal is poured in by the said inlet 
funnel ; G? is a screw working in the nut G! and 


furnished with a crutch handle, so that the screw can 
be forced down upon the cone lug T to close the inlet 
funnel securely against the high internal gas pressure. 
Aisa very strong metallic reservoir or flask contain- 
ing the carbonic acid or other substance, which is to 
supply the required very high gas pressure to the 
molten metal in the mould. 

5 aoa F. 0. Tucker, Hartford, U.S.—1st July, 


1881. 
This relates to apparatus for stopping the loom when 
the weft is absent, and consists in using the weft fork 
or needles and upright rod referred to in patent 
No. 4592, a.p. 1880. In the drawings 1 is the slay 


ight 
The weft fork 


y is itself raised by the arm 
the spring‘cam“or incline The arm 


7 is hinged to lever 6, so as to open in one direction 
only. As the joint or hinge opens the lever 6 is 
lowered, and allows the rod and needles to be lowered 
on to the weft; but if there is no weft the needle = 
into a groove cut in the slay and stops the loom, e 
dagger 4 has an arm 10, and is raised at each back- 
ward stroke by an incline 8 adjustable in slotted rods 
ll. 


2859. MANUFACTURE AND TREATMENT OF Gas, &c., J. 
EB. Dowson, Westminster.—30th June, 1881. 6d. 

The invention consists of a tubular boiler formed by 
one or more lengths of piping, bent so as to form a 
series of horizontal rows, one over the other, each 
succeeding row crossing the one preceding it at right 
angles. Water is caused to flow through the coil, and 
is heated by a gas burner or furnace, the steam being 
conducted to a gas generator or retort, where it is 
decomposed, A special form of jet is used to intro- 
duce the steam to the gas generator or retort. 

2867. IMPROVEMENTS IN TELEPHONIC APPARATUS, 
W. B. Potter, Liverpool.—1st July, 1881. 6d. 

The object of this invention is 
sity for replacing the telepk on a hook when a 
message has been received, in order to be in a position 
to receive a call, and also to be at liberty to use both 
hands to write with, instead of having to hold the 


to obviate the neces- 


G 


telephone to the ear. The figure explains how this is 
done. When the pedal is pressed by the foot, so as to 
neutralise the action of spring G, a spring within the 
call box raises the switch, and the telephonic circuit 
is completed for receiving and transmitting. By 
means of the jointed holder I the telephone can be 
poe in any position, and the desk affords facilities 
or writing. 


2868. Printers’ Ink, &., P. Jensen, London.—1st 
July, 1881.—(A communication from H. Ginther, 
Berlin.)—(Void. 

This relates to the production of a black printers’ 
ink from pitch or asphalte, anthracene oil, or the 
heaviest or least > rag A boiling parts of tar oil, an 
aniline colour soluble in alcohol, a lubricating soap, 
which can be made of train oil, and the best 
never-drying Greenland train oil. 

2869. Gas Lamps orn Lanterns, F. W. Clark, West- 
minster.—lst July, 1881. 6d. 

This relates to lamps in which heated air is supplied 
to the flame so as to effect a more perfect combustion, 
and it consists in forming the lamp body of a case, to 
which two concentric tubes with a space between 
them are adapted, the inner one serving to off 
the products of combustion, and extending above and 
below the outer one, which serves to admit air to a 
chamber formed by the body of the lamp and the 
tubes. The air in its passage — the tubes is 
heated, and is conveyed by a pipe to the gas-burner or 
flame, to which the gas is supplied by a pipe coiled 
between the concentric tubes, so that the gas also is 
heated on its passage to the burner. 

2878. Wacon Axtes, S. Bradley, Worcester.—lst 
July, 1881. 4d. 

A stump or projecting arm of acrank form is applied 
to the cap of the axle, so as to act as a step plate. 
2882. PrepaRInG VEGETABLE SUBSTANCES FOR 

Brewinc AND &c., R. G. Perry, 
Queen's County.—2nd July, 1881. 4d. 

The vegetable substance is crushed or sliced and 
placed in an exhausted receiver, and all the latent air 
| withdrawn from it by an air pump. It isthen covered 
in vacuo with a solution of some alkaline carbonate at 
a temperature a little above zero. After about fifteen 
minutes the alkaline solution is withdrawn and re- 
placed by an acidulated solution of equal strength, 
whereby a brisk effervescence is produced, and the 
carbonic acid gas generated in its efforts to escape dis- 
| integrates the minutest cellsand fibres, and developes 

fully the special qualities of the material. 

2890. BLEAcHING ANIMAL AND VEGETABLE FrBREs, 
W. A. Barlow, London.—2nd July, 1881.—(A com- 
munication from L. Naudin and J. Schneider, Paris.) 


6d. 
The electrodes of any electrical source are placed in 
a trough or tub containing the fibres to be bleached, 


and a solution of a compound body which will serve 
| to liberate an oxidising agent in the nascent state by 
| electrolysis, as chlorine, oxygen, &c. 
| 2892. Scrrpptisc CaRDING MACHINERY, A. 
Barker, Leeds.—2nd July, 1881. 4d. 
The object is to separate the slivers as they are taken 

off the condenser doffer, and to prevent them comin, 

together again as they are being conducted hema 
to the rubber sheets, and it consists in providing 
flanges or discs on the stripper corresponding with 
the spaces between the card rings on the doffer, and 
projected such a distance from the stripper as to 
work or run within such spaces, and they separate 
the slivers so completely and retain such separation 
that they cannot come together aguin. 


2897. Sarety FasTeNING FoR BRACELETS, &c., A. EB, 
Parkes and F, Westwood, Birmingham.—2nd July, 
1881. 6d. 

Each end of the bracelet is angular, and has a slot 
cross-wise, and one end is fitted with two levers pro- 

ecting at either side of the bracelet, and carrying 

ooks which project from the slot. The two levers are 
forced outwards by a spring between them, and their 
hooks engage the slot in the other end. To disengage 
the hooks the ends of the levers are pressed inwards. 

2898. Extixcuisnine Fires, &., F. Grinnell, Rhode 
Island, U.S.—2nd July, 1881. 6d. 

This relates to apparatus for extinguishing fires 
automatically and for operating an alarm, and it con- 
sists of asystem of pipes containing water or other 
extinguishing agent, and provided with valves which 
are opened by the action of heat, and a system of 
wires united at intervals by a metal fusible at a low 
temperature, so as to make a closed electric circuit, 
which when broken releases a suitable apparatus by 
which an alarm is sounded, and the supply of water or 
other extinguishing agent is turned on. 

2900. CasEs ror Packina Eoas, &c., W. J. Young, 
Bristol.—2nd July, 1881. 6d. 

A series of rows of cells or separate compartments 
are formed one over the other by strips of cardboard 
or wood, each to contain one egg or other article, and 
the whole placed in a case with a lid secured by a lock. 


2902. MovasLe Horsesnor, J. Balbi, Paris.—4th 
July, 1881.—( Not eeded with.) 2d. 

The sole of the hoof rests on the iron of the shoe, 
which on its underside has a number of spikes to pre- 
vent slipping. The iron rises round the hoof in a rim 
which holds the toe and sides of the hoof, while the 
the heel rests on a of the shoe 


frog se’ tin, 
which fs bent wards. At the rear the rim is higher 


to receive a fastening piece which slides in slots in th® 

ends of the bent-up rim. 

2909. CrusHinG anp Grinpine MILLS, W. N. Nichol- 
son, and W. Mather, Newark-upon-Trent.—4th 
July, 1881. 6d. 

The substance to be crushed enters between the 
toothed rollers A which are geared together, and being 
thereby partially crushed passes between the rollers 


and their respective concaves B, which are also pro- 
vided with teeth, and are pivotted at a central point 
C, and pressed upwards by weighted levers D. 


2910. Ciiprers For Hair, &., J. Trickett, Newark- 
upon-Trent.—4th July, 1881. 6d. 

A handle is rigidly attached to a metal cover plate, 
on the underside of which are four studs taking into 
holes formed in the bottom fixed cutter, and serving 
as distance pieces between the two plates, while the 
movable reciprocating cutter which works between 
them has slots to allow the front studs to pass and 
act as guides. A central bolt secures the cover plate 
and the bottom fixed cutter together, while the 
movable cutter has a slot through which the bolt 
passes. 

2918. OrnamentaL Grass, T. D. McD. Farrall, 
Bermondsey.—4th July, 1881.—(Not proceeded with.) 


2d. 

This relates to the production of new and special 
ornamental effects in all kinds of glass ware, and it 
consists in applying to the semi-fused surface of the 
glass mixtures of crystals of the metallic nitrates and 
chlorides, then subjecting the mass of glass with the 
adhering crystals to the action of carbonic acid gas, 
and finally in blowing or moulding the glass and 
crystals to the desired form. - 


2922. Comprnation Furniture, L. Bonduel, Paris.— 
4th July, proceeded with.) 2d. 

‘urniture of a cupboard, looking- washing-stan‘ 

water-closet, and bath. — 

2925. ComposiTION OF MATTER FOR PREVENTING AND 
Removinc IncrustTatTions 1n Borers, H. A. 
Bonneville, Paris.—5th July, 1881.—(A communica- 
tion from Commander P. Alfieri, Naples.) 2d. 

250 grammes carbonate of baryta, 325 grammes 
nitrate of ammonia, 225 grammes chloride of soda, and 
200 — of vegetable charcoal, are reduced to 
powder, and when mixed are put into the boiler with 
the water, in which they di 
remove incrustations. 


2044. ImpRovEMENTS IN THE MANUFACTURE OF ELEC- 
TRIC TELEGRAPH WiRE Ropes OR CABLES, J. P. 
Hooper, London.—5th July, 1881. 6d. 

The object of this invention is to avoid springiness 
in Pgs ew and the consequent formation of kinks. 
To do this the inventor uses strands having a right- 
hand and left-hand way alternately for the outer 
covering of the cable. 


2952. PREPARING TEXTILE MATERIALS WITH CHEMICAL 
So.uTions oF SiLK, Woot, oR FEATHERDOWN, OR 
MIXTURES THEREOF, L. A. Groth, London.—6th 
July, 1881.—(A communication from H. R. P. Hose- 
mann, Berlin.) 4d. 

This relates to the treatment of textile fibres of all 
kinds and forms in cold, warm, or hot, and more or 
less diluted alkaline solutions of silk, wool, or feather- 
down, or mixtures thereof, without the employment 
of pressure, electricity, &c , whereby the silk, wool, or 
featherdown forming the principal ingredient or in- 
gredients of such solutions is or are precipitated wu 
the said textile fibres so as to cover Fo therewithin 
such a manner that the covered textile fibres can 
subsequently dyed, bleached, and finished. 

2966. Graix-BINDING Macuines, G. Vaughan, 
London.—7th July, 1881.—(A communication from 
M. A, Keller, Brockport, New York, U.S.—(Com- 
plete.) 10d. 

This relates to certain improvements in automatic 
grain binders for packing the grain as it comes from 
the gleaner or elevator into bundles, and in means for 
compressing the bundles for the purpose of a 
the same ; in hani or aut tically locking an: 
unlocking the compressor; it further relates to 
mechanism for discharging the bound bundles from 
the ine, also in hanism for uniting the ends 
of the applied band, and means for holding and 
cutting the binding cord, and in the pe and par- 
ticular construction and operation of the parts and 
combination of parts. 

29677. Gas Encrnes, E. J. Wastjield, Bath.—7th July, 
1881.—(Not proceeded with.) 2d. 

An inverted cylinder is preferably used ; the piston is 
a long one, something like that of an ordinary trunk 
engine, but it is also prolonged upon its inner side in 
a similar way, or the inner prolongation alone may 
be used if preferred, the recess thus formed giving 
room for the charge without the necessity of using a 
very long cylinder, as is now commonly done. In or 
beside the cylinder, for instance in the bed-plate 
when coavenient, is formed a cavity, which acts in a 
somewhat similar manner to that of the air vessel of a 
pump, the object being to allow the air which it con- 
tains to be compressed by the explosion. 


aah Looms, W. Atherton, Preston. - Tth July, 1881. 


olve and prevent or 


This refers to the mode of securing the outer 
roughened or perforated metal covering to the taking- 
up beams in looms, and it consists in fitting a bar of 
wood within the sheet metal tube, so that the outer 
perforated covering may be attached to the roller by 
means of nails driven through the sheet metal into 
the two outer edges of the bar. 


8001. AncHors, H. Terrell, Regent's Park.—Sth July, 
1881.—_(A communication from S. St. 0. Chapleau, 
New York, U.S., and A. L. Sith, Montreal, Canada.) 


This relates to improvements on patent No. 1632, 
A.D. 1872, and it consists in forming two shoulders on 
the fluke arms to work within recesses at the sides of 
the head of the shank. The arms are maintained in 
position by a plate inserted either from the side or 
through an aperture in the top of the head of the 
shank into a space within the same, such space being 
so situated that when the plate is inserted it will be 
between the shoulders on the fluke arms, the plate 
being secured in position by pins. 

3006. ConpEensInc Pumps AND CYLINDERS FOR 
MANUFACTURE OF AERATED WaTERS, J. McEwen 
and S. Spencer, Manchester.—18th July, 1881. 6d. 

The crank shaft is mounted in a frame and carries 
fast and loose pulleys at one end and a fly-wheel at 
the other. Above it are mounted the pump cylinders 
lined with glass tubes and pe gg hollow trun- 
nions above, so that they can te, the piston-rods 
working ct upon the crank pins. In connection 


with the inner ends of the trunnions are fixed junc- 
tion pipes with valves, and having their lower ends in 
connection with the vessel containing the water and 
gas, and at their upper ends with thetop of the conden- 
sing cylinder. The latter has a dome-shaped top, and at 
i x is a chamber with perforatec top and bottom, 
and filled with “ glass wool.” Within the outer dome 
is a second dome, the space between them being also 
filled with glass wool. Hollows are left to allow the 
water and gas to pass from the outer to the inner 
dome, and in the centre of the bottom plate is a glass 
tube extending to near the top, and its lower end 
being connected to the bottling apparatus. 
8004. Sream-pressuRE GaccEs, G. Furness and J. 
Robertshaw, Manchester.—8th July, 1881. 6d. 

The steam acting on the underside of a —— 

raises the rod D which acts on the lever Eand imparts 


3004) 


motion to the forked lever arm I, whereby the 
quadrant J gearing with pinion L causes the hand M 
to move over the a 


801'7. Horse H. J. Haddan, Westminster.— 
9th July, 1881.—(A ication from 0. Duplant, 
a le Pin, France.)}—(Not proceeded with.) 


This consists in making the side frames adjustable to 
fit any horse, 

3026. BrusHING, CLEANING, AND PoLisHinG LEATHER, 
P. Newall and J. Barker, Warrington.—9th July, 
1881.—(Not proceeded with.) 2d. 

A cylindrical brush is caused to revolve, and a table 
capable of rising and falling receives the leather, and 
is pressed upwards by weights, so as to maintain the 
leather in contact with the brush. 


3029. Formixnc anp Binpinc Cut Crops INTO 
SHeaves, G. Spencer, Wirksworth, Derby.—9th 
July, 1881.—(Not proceeded with.) 4d. 

According to a previous patent the ends of a cord 
are secured after | ha round the sheaf by first 
twisting the ends by = er, then causing them to lie in 
opposite directions — the cord round the sheaf, 
and then by a pair of rubbers causing the cord to roll 
over and wind by the ends around itself. The twist- 
ing of the two ends is effected by a disc caused to 
revolve, and having a portion of its circumference 
notched out. 


8088. Lire-pREsERVING CorsETs, A. C. Henderson, 
London.—11th July, 1881.—(A communication fron 

D. F. Trefcon, Paris.)—(Not proceeded with.) 2d. 
This consists of a corset made up of strips of cork 
secured between two waterproof cloths, and articu- 
lated so as to make them flexible and fit to the body. 


83085. Merattic Fapric, G. W. von Nawrocki, Berlin. 
—llth July, 1881.—(A communication from Messrs. 
Schiitz and Juel, Wurzen, — 2d. 

The metal is reduced to small particles and mixed 
with a sticky material, the mixture being Pm on 
the back of a fabric, which is then dried and 
calendered. 


304'7 .Mountinc Boots AnD SHOES wiTH IcE-sPURs, 
L. Bensel, Germany.—l2th July, 1881.—{Not pro- 
ceeded with.) 2d. 

A plate is secured to the front of the heel, and is 
pivotted, so that when turned down it brings the ice 
spurs under the heel, whilst when turned up the spurs 
are out of the way. 


3060. TruEInc AND FinisHinc Rounp Bars, 
Rops, or TuseEs, W. H. Brown, Shefield.—13th July, 
1881.—(Not proceeded with.) 2d. 

This consists chiefly in a combination of the pro- 
cesses known as reeling, and rolling, and operating 
on the bar, rod, or tube at one and the same time. 


8062. TrEaTING Woop FoR PaPER-MAKING, C. 
D. Ekman, Sweden.—13th July, 1881. 4d. 

This consists, First, in the boiling of wood under 
pressure with a solution containing sulphurous acid 
and magnesia; and Secondly, in the use of a valve for 
blowing off gas and steam during the operation. 
8063. ManuracturRE or YEAST AND VINEGAR, J. 

Jensen, Newcastle-on-Tyne.—13th July, 1881.—(A4 
communication from N. Rasmussen, Copenhagen. 4d. 

Cereals, which when treated by this process will 
yield saccharine matters, are steeped in water, 
crushed, and put into the mashing vat, where about 
half a pint of water is added to each pound of cereal, 
and the whole heated to 142deg. Fah. for two hours. 
Over the vat is a perforated tube, which revolves 
slowly, and supplies water at 153deg. Fah. to the 
mash. The liquor is run into a second vat until the 
saccharometer indicates zero, when it is stopped, and 
any liquid remaining in the first vat can be added to 
the next mash. The liquor is now conducted from 
the second to the yeast vat, which is provided with 
means to cause air to pass through the liquor, and with 
a cooler. Two pounds of pure fresh “ mother yeast” 
is added to the liquor for every hundredweight of 
grain used, and the air machine is set to work to bring 
the liquor to 86 deg. Fah., when it is pumped back to 
the second vat and allowed to settle, the yeast falling 
to the bottom, and the liquor being drawn off and used 
to manufacture vinegar. 


30°70. Boots anp Suoss, J. Robertson, Kilbura.— 
14th July, 1881.—(Not proceeded with.) 2d. 

A piece of elastic webbing is inserted into the upper 
of the boot or shoe over the instep, and a leather nm 4 
is buttoned over it, the button-holes being long enoug 
to allow of a certain amount of play. 


8071. Avromatic SELF-cLAMP GUILLOTINE PapPER- 
cuTtine Macuines, H. P. Trueman, Birminghan.— 
14th July, 1881.—(Not proceeded with.) 2d. 

The improvements consist, First, of an automatic 
arrangement to stop the knife when it reaches the 
end of the return stroke, and is not commenced until 
the attendant again puts the knife into gear with the 
driving wheel ; Secondly, in the use of a clutch lever 
connected with a clutch : Thirdly, in means by which 
the fence can be adjusted to work perfectly parallel 
to the knife; Fourthly, in an automatic clamp by 
which, when the machine is put into gear with the 
driving wheel, the press-plate is at once forced down 
on to the paper before the knife reaches it. 


83072. Composition CoNTAINING PYROXILINE OR 
NITRO-CELLULOSE, F. Claus, London.—1lith 


July, 1881. 4d. 
ists in the facture of improved com- 
positions by the admixture of the oxychloride of zine 
of magnesia, or of lead or a mixture of the same, with 
pyroxiline or nitro-cellulose. 


80°73. Improvements Lamp CasINncs oR HoLpers 
FOR CONTAINING AND PROTECTING ELECTRIC 
Licuts, &c., D. Graham, jun., Glasgow.—l4th July, 
1881.—({Not proceeded with.) 2d. 
This relates to an improved kind of lanthorn for 
and are lamps, and to a means 
for fixing the lamps in the lanthorn. Also to an 
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improved contact piece in which water and mereury 

are contained, the water being designed to prevent the 

spark occasioned by contact being made from setting 

fire to any gases, &c., t may be near. 

3075. Lockrxc anp Untockinc Rarttway SIGNAL 
AND Porst Levers, M. C. and T. J. Denne, Bast- 
bourne.—1l4th July, 1881.—{Not proceeded with.) 


2d 

This relates to improvements on patent No. 5404, 
A.p. 1880, and consists of an appliance to be attached 
to signal and point levers to relock them without 
altering the position of the signals and the levers 
when at danger, and after being released by the 
train passing over a bridge piece, treadle, or camber 
placed close to the line of rails. 

3076. Distrection oR PURIFICATION OF ALCOHOL 
OBTAINED FROM BEETROOT OR Mo.asses, W. 
Lake, London.—l4th July, 1881.—(A communication 
Jrom L, Salzer, Vienna.) 4d. 

The alcohol is placed in an enamelled vessel, and for 
each hectolitre of alcohol of 90 deg., 70 or 80 grains of 
caustic potash prepared with alcohol are added, and 
after resting for an hour it isstirred, the operation being 
repeated twice during the first twenty hours, after 
which it is allowed to rest for twelve hours and 10 per 
cent. water added. It is again stirred and the stir- 
ring repeated every twelve hours for thirty-six hours, 
after which it is allowed to rest for twenty-four hours, 
and then filtered through amianth into an enamelled 
or tin vessel. The potash is neutralised by means of 
tartaric acid in powder. 

3077. Sreep InpicaTors FoR VELOcIPEDEs, H. S. H. 
and EB. Shaw, Bristol.—l4th July, 1881.—{Not pro- 
ceeded with.) 2d. 

This relates to a speed indicator mounted on the 
brake, and consists of a roller which is brought to bear 
on the periphery of the driving wheel, and is mounted 
= a spindle of a AF of governor arms, through 
which motion is im to a pointer moving over a 
suitably divided dial. = ~ 
3084. Swap or FasTenrnc For Purses, Bacs, &c., R. 

J. & Joyce, London.—lath July, 1881.—{Not pro- 
ceeded with.) 2d. 

This consists of two sliding plates pressed towards 
each other by springs, and between which a stud on 
the other part of the article is forced. 

. ALaRMS FOR Roap Veurcies, R. Roger, 
—— July, 1881.—(Not proceeded 
with.) 2d. 

This relates toa whistle capable of being sounded 
by a current of air supplied by a small pump, driven 
by the wheels of the vehicle. 

3087. Merattic Tuses anp Rops, J. V. Jones, 
Saliley, near Birmingham.—l4th July, 1881.— 
—( Not proceeded with.) 2d. 

This relates to means for producing tubes or rods 
with a smooth exterior so as to do away with the 
smoothing and polishing processes, and it consists in 
causing the tube or rod as it leaves the draw plate to 
pass through a chuck or collar, the inner surface of 
which is made similar to a file. 

3088. Mancracture or STEEL FROM THE Resipvvm 
or Pyrite RoasTinc FURNACES OR FROM IRON 
Orne, W. T. Whiteman, London.—14th July, 1881.— 
(A communication from C. Martin, Belgium.)—(Not 
proceeded with.) 2d. 

The residuum is reduced to powder and placed upon 
sheet iron plates perforated with holes of about 2, of 
an inch in diameter, and is washed in a vessel mounted 
upon fixed or shaking tables so as to enrich it by 
depriving it of its earthy parts. e residuum is then 
mixed with coal or other carbonaceous matter, and 
unctuous clay and lime or other material capable of 
forming a very fusible flux is added. The mixture is 
moistened with water rendered alkaline or acid, and 
formed into blecks by hydraulic pressure, and sub- 
jected to heat in a furnace. 

3006. ORNAMENTING OR DECORATING THE COVERS OF 
Books, Cicar Cases, &c., L. Dee, Middlesexr.—15th 
July, 1881.—( Not proceeded with.) 2d. 

is relates to the production of patterns in relief 
on the covers of books, &c., by means of suitable 
pattern plates 

3097. Sortrsc, Beatinc, AND BREAKING THE WasTE 
or Woot, Cotron, &c., EB. de Pass, London.—15th 
July, 1881.—(A communication from Messrs. H. 
Blank and Garnier, Aix-la-Chapelle, Germany.)}— 
(Not proceeded with.) 2d. 

This consists of a slowly revolving cylinder sieve 
armed on its inner periphery with points, spikes or 
pins. Within this cylinder are arranged beaters 
mounted spirally on a quickly rotating spindle. 
3098. Pencii-casE on Howper, &. Guiterman, 

London.— 15th July, 1881.—(A communication from 
L. L. Tower, New York, U.S.)—(Not proceeded with.) 
oa 


This relates to pencils in which the lead is grip 
by jaws compressed together by an outer sheath, and 
it consists in fixing or releasing the jaws by making 
the sheath slide in or upon a tubular extension of the 
stem of the handle. 


3780. Sevectinc Devices ror CONTROLLING TyPE- 
Serrinc Macuiyes, J. Munsen, New York, U.S 
—30th August, 1881.—{Complete.) 6d. 

Movable perforated plates similar to the “‘ jacquard” 
mechanism of looms are employed in combination 
with pins, and are operated by keys. 

4023. Sritcutxc Laprpep anp Butrep Seams, &c., 
R. H. Brandon, Paris.—19th September, 1881.—(A 
communication from the Morley Sewing Machine Co., 
Holyoke, Mass., U.S.)}—(Complete.) 6d. 

This relates to a method of sewing in lap-seam work 
by carrying double-threaded stitches across the edge 
of the overlapped piece of fabric, and in sewing butted 
seam stitches carrying said double-thread stitches 
across the meeting edges of the fabric, and in sewing 
on shank buttons, causing said double-threaded, 
diagonal, or cross stitches to be made through the 
shank of a button which has been placed in proper 
position therefor upon the fabric. 


4211. Cartripce Feeper ror Guns, R. H. 
Brandon, Paris.—29th September, 1881.—(A commu- 
nication from the Gatling Gun Company, Hartjord, 
U.S.)—(Complete.) 6d. 

The hopper D is placed on the machine gun H, of 
which X is the carrier wheel, C is the foot of the 
feeder, from which an arm E hangs down, and through 
it passes a screw having a shoe hung on its end under 


arm E. Ilare vertical supports on foot C, between 
which a roller stop O slides vertically ; N is a fluted 
cartridge straightening roller, supported on. bearings 
between supports I, and one side of which projects 
through the foot and into the passage therein, through 


which the cartridges pass from conductor A on their 

way to the carrier wheel X. 

41'70. Corkinc Macurinegs, C. Farrow, London.—27th 
September, 1881. 6d. 

The object is to prevent injury to the cork during 

pression, an ists in providing the tube 

witha hinged joint at its smaller end, so as to allow 

the tube to be opened to receive the cork. The move- 

ment of the lever closes the tube, and moves for- 

ward the slide so as to effect an equal compression 

of the cork, and thus avoid injury to it. 


4910. Apparatus For PresErvinG Ecos, 7. Stead, 
London.—9th November, 1881.—(A communication 
Jrom H. H. Loomis, New York, U.8.)—(Complete.) 
6d. 

The eegs are in a rack within an air-tight 
receiver, from which the air is exhausted, and then 
silicate of soda or other preserving or sealing fluid 


is caused to descend in a spray-like form upon the 
eggs, completely coating them. 


SELECTED AMERICAN PATENTS. 


From the United States’ Patent Ofice Oficial Gazette. 


251,128. MacNeto-sIGNAL GENERATOR, John B. Odell, 
Chicago, Ill.—Filed July 29th, 1881. 
Brief.—On the generator shaft are two collars, insu- 
lated from the shaft and from each other and in elec- 
trical connection with each pole of the generator 


128] 


respectively. These collars are normally connected by 

a spring bar, and the generator thus short-circuited ; 

but the turning of the crank moves said spring-bar 

into an insulated position, thereby breaking the short 
circuit. 

251,373. Compressixc Pump ror Arr, GASes, AND 
Exastic Vapours, Samuel D. Pount, Phonic, Ariz. 
—Filed March 31st, 1881. 

Claim.—(1) A compressing pump consisting of an 
upright cylinder with a valve on the upper head, com- 
bined with an inverted cup-shaped piston placed 
within said cylinder and provided with a valve on the 
upper end and a packing-ring or its equivalent near 
the lower end, said piston being attached to and 
operated by a rod or its equivalent, and said packing- 
ring being at all times in contact with the interior of 
the cylinder, substantially as and for the purposes set 
forth. (2) The combination, within the upright 
cylinder of a compressing pump, of an inverted cup- 
shaped piston with a lubricating reservoir so con- 


structed that the open end of the cup-shaped piston is 


(25i-373] 


immersed in the lubricant at each stroke of the piston, 
and the lubricant is not allowed access to the com- 
pressed air or vapour, substantially as and for the 
purposes specified. (3) A compressing pump consist- 
ing of an upright cylinder, with a valve on the upper 
head, and an inverted cup-shaped piston within said 
cylinder, provided with a valve on the upper end and 
a packing-ring or its equivalent near the lower end, 
said piston being attached to and operated by a rod or 
its equivalent, in combination with a lubricating 
reservoir having a channel or channels through the 
same for the passage of the uncompressed air or 
vapour, substantially as and for the purposes set forth. 
251,406. Omer ror Locomotives, Alva 0. Brooks 
and Philip A. Bowen, Milwaukee, Wis.—Filed 
October 1st, 1881. 

Claim.—(1) In combination with the cock having 
ports above and ports B B! below, the cylinder having 
ports and slots C!, substantially as set forth. (2) The 
cylinder C, having stem and handle D!, in combina- 
tion with spring catch D! and the notched head of 


the cock, as set forth. (3) In an oiling device, a 
receptacle for the oil from the cup, having an outlet 
leading to the steam-chest, and a port connecting 
with a steam-pipe leading from the boiler, whereby 
live steam may be admitted to the oil receptacle to 
mix with and carry its contents out into the steam- 
chest, as set forth. (4) The process of oiling a steam- 
chest from an oil cock or receptacle by admitting 
steam directly from the boiler to the oil receptacle, 


and conducting the live steam and oil mixed into the 
steam-chest, as set forth. ~ 
251,490. VaLvE ARRANGEMENT FOR PNEUMATIC 
Ratway Brakes, George Westinghouse, jun , Pitts- 
burg, Pa.—Filed August 27th, 1881. 
Claim.—(1) The combination, in one valve-box made 


in two parts A and B, and having the four nozzles 
MN PS, of the flexible diaphragm D, the bored stem 


G, having end passages and a lateral aperture, the 
stem H, nest cut away at the sides, the valve Q and 
its stem, the bushes K and O, —- es, and the 


springs L and R, substantially as and for the purposes 


herein set forth. (2) The flexible diaphragm D, 
having a stem G, perforated or hollow through a part 
of its length, cylindrical, as at H, through another 
part, and recessed through another part, in combina- 
tion with valve-case A B, having nozzles M N S and P, 
substantially as set forth, with reference to providing 
for the disuse of a vacuum apparatus when coupled up 
with a compressed air mechanism. 
251,537. Dynamo-FLecTRIC MACHINE, Thomas A. 
Edison, Menlo Park, N.J.—Filed August 30th, 1881. 
Brief.— Improvement on Letters Patent No. 242,898, 
dated June 14, 1881. Two series of concentric 
insulated rings are substituted for the radial bars of 
the above patent for making connection between the 
bars of the armature. Claim.—(1) In a dynamo or 


A 


| magneto-electric machine or electric engine having a 
| cylindrical armature, the concentric rings for connect- 
ing the inductive bars, substantially as set forth. (2) 
| Ina dynamo or magneto-electric machine or electric 
| engine, the combination, with the cylindrical arma- 
| ture core, of the longitudinal inductive bars, two 
| series of concentric rings, and commutator-connec- 
| tions, substantially as set forth. 
| 251,589. Ececrric Lamp, Thomas A. Edison, Menlo 
Park, N.J., assignor to the Edison Electric Light 
Company, New York, N.Y.—Filed May 27th, 1881. 
Claim. —An incandescing electric lamp consisting of 
a glass bulb A, formed originally with an open lower 
| 


251.539 ] 


thickened walls, an incandescing con- 
ductor, and leading-in wires secured directly in the 
lower end of said buib by the compression thereon 
of the thickened walls, substantially as shown. 
. CARBON FoR ELectric Lamps, Thomas A. 
a Menlo Park, N.J., assignor to the Edison 
Electric Light Company, New York, N.Y.—Filed 
August 6th, 1881. 
Claim.—(1) A slip or filament for forming on carboni- 
sation the i descing ductor of an electric light, 


end havin, 


(251. 540 


made of bamboo or similar fibre, substantially as set 
forth. (2) An incandescing carbon conductor for 
electric lights, made from cane, bamboo or similar fibre, 
substantially as set forth. 
251,878. Snarr Calvin Q. Hayes, Sedalia, 
Mo.—Filed July 18th, 1881. 

Claim.—(1) The combination of the socket havin 

projecting bearings or bearings in the projections wi 


the roller provided with or having inclined bearing 
faces GG and EE and the arms, as described. £ 
The combination, with a socket and arms, of the 
wooden pins adapted to prevent undue crowding of 
the parts, substantially as described. (3) The combi- 
nation of the arms, the roller, and the wooden pin pro- 
jecting inwardly, whereby the roller is retained in 
place when set up, substantially as described. (4) The 
combination, with the socket part of the coupling, of 
the sleeve A, provided with central perforation, and 
projections or stops B B, arranged in opposite corners, 
substantially as described. 


251,948. Exuavst VALVE For STEAM ENGINES, Chas. 
B. Richards, Philadelphia, Pa.—Filed November 7th, 
1881 


Claim.—(1) The combination of the exhaust port C 
and exhaust chest D of the cylinder of a steam engine 
with the reciprocating slide valve E, the pressure 
frame F, interposed between a chamber and the 
interior of the chest, and passages whereby a commu- 
nication is opened at one time between the said 
chamber and the interior of the cylinder, and at 
another time between the cylinder, chamber, and 


exhaust chest, in obedience to the movement of. the 
valve, all substantially as set forth. (2) The combina- 
tion of the valve chest D, valve E, and pressure 


frame F with a block, extending into the opening of 

the said frame, substantially as specified. 

251,848. Crvsuixe anp Grixpinc Macuine, George 
Duryee, Rahway, N.J.—Filed November 20th, 1880 
Renewed November 29th, 1881. 

Claim.—The combination of the shafts A B and 
grinding heads EE, the latter being constructed and 
arranged as herein described, and provided on their 
salient extremities with removable angular teeth G 


and ‘on their concave surfaces with removable corru- 

gated plates F, said teeth G being carried over the 

surfaces of the corrugated grinding plates F with a 

crushing and grinding action, as herein described and 

shown. 

251,981. CyLinper anp Concave Toorn For THRASH- 
1NG Macurnes, Henry P. White, Paw Paw, Mich.— 
Filed October 18th, 1881. 

Claim.—The bination, with a thrashi 


g machine 


+ amemoag or concave tooth, of a cutting blade secured 
ereto, substantially for the purpose herein set forth, 
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VISITS IN THE PROVINCES. 


MESSRS. MOREWOOD & CO.’S SHEET MILLS, SOHO. 
Tue manufacture of sheet iron constitutes a special branch 
of the iron trade. The plant presents several peculiari- 
ties, and the system of working involves the employment 
of many processes. For these reasons the production of 
sheet iron is usually carried on as a distinct business, 
although it is sometimes coupled with the manufacture of 
wire on the one hand, and on the other with the making 
of certain articles in the construction of which sheet iron 
is largely used. In a recent impression we described at 
some length the manufacture of Russian sheet iron. The 
sheet manufacture in England has little in common with 
it, and it may be well to explain here very brietly how 
sheets are made. 

In the first place pig iron is puddled. The balls are 
then worked usually under a steam hammer, although in 
some places the old helve is still retained. The blooms 
from the hammer are then heated and rolled down to 
make puddled bar. This bar is cut up into lengths, piled 
and reheated and rolled into bars. These bars are cut to 
lengths and charged into a suitable furnace. From this, 
when hot enough, they are withdrawn, and rolled two at a 
time by the roller and his back hand. The sheet mill 
consists of two chilled iron rolls from 18in. to 22in. in 
diameter, and from 3ft. toas much as 6ft. long, according 
to circumstances. The surfaces of the rolls are very smooth 
and polished. They make about thirty to thirty-five 


revolutions per minute. The two billets being rolled are 


actual work done while a “ double,” which when finished 
will shear to 6ft. by 3ft., is passing through the rolls, is 
about 120-horse power. So much premised, our readers 
will be able to comprehend more fully what we are about 
to describe. 

Messrs. Morewood and Co. have two sets of works, one 
in Birmingham, where galvanising is carried on on a very 
large scale, The processes employed in coating the sheets 
with zinc are patented and peculiar. At these works are 
also made a large number of articles, such as tanks, cis- 
terns, buckets, and all other kinds of galvanised hol- 
low ware made from sheet iron, and in addition, a very 
large quantity of cut nails and tacks which are cut 
from sheets rolled in the mills at Soho. About these works 
we may have more to say at another time. It will suffice 
now to state that the plant includes one steam crane, three 
steam travelling cranes, a steam fire-engine, a steam pump, 
two steam hammers, seven steam engines, three boilers, and 
afew hundred nail-making machines, to say nothing of the 
galvanising tanks, stamping presses, &c. Our business at 
present is with the Soho Works of the firm. 

The accompanying engraving gives abird’s eye view of the 
Woodford Ironworks, which is supplemented by a ground 
plan, on which will be found named all the different depart- 
ments. The works contain three steam cranes, eight steam 
pumps, two steam hammers, no fewer than twenty-six steam 
engines, and nineteen boilers. There are ten rabbling 
machines, and five fixed fuel economisers. At these 
works are produced, first, sheet iron ; second, iron roofs 
and buildings ; and, lastly, large quantities of nails both 
wrought and cast. 


GENERAL VIEW OF WOODFORD IRONWORKS, SOHO. 


po crosswise—that is to say with the length of the 
illet parallel with the axis—through the rolls one ata 
time ; the back hand receiving each as it comes through and | 
returning it over the top of the roll to the roller. The 
billets may be as much as 1}in. thick at first, and the top 
roll jumps up through this range and falls again on the | 
bottom roll as each bar passes. After each passage the 
screw in each housing is turned to reduce the space between 
the rolls, and by degrees the billets flatten out into sheets, 
at first nearly square. After they have been reduced 
to a thickness of about }in., the plates are put one | 
on the other and again passed through the he a few | 
times. Finally there result two sheets about, say, | 
3ft. 4in. wide and 5ft. long. These are now taken | 
to a large annealing furnace, where they, in company | 
with many others, are brought to a red heat. They 
are then returned once more to the rolls, but toge- 
ther in pairs, and further reduced in thickness and 
extended in length. When the sheets are to be very thin, 
each one is doubled on itself crossways, reheated, and | 
rolled again. The sheets are then put on one side to cool. | 
Then they are sheared to size and annealed, and are then 
made up in bundles like so many thin packs of cards, and 
are ready for sale. Such, in few words, is the process of 
manufacture, broadly stated. Many modifications are, 
however, introduced for the purpose of producing just that 
> mage d of sheets which the maker desires to get. Although 
the product of the rolling mill is so light, the power 
required to drive a sheet mill is very great, and the strain 
on the housings or standards carrying the roll necks at 
each end is very heavy. It has been estimated that with 
a sheet 4ft. wide the rolls are forced apart with a strain of 
not less than 400 tons. For this reason the mills are 
made of enormous strength; but roll necks of sound, | 
tough cast iron 18in. in diameter are often broken. 
To give an idea of the power required, we may say 
that a non-condensing engine with a 3b5in. cylinder, 
5ft. stroke, driving the rolls direct, a fly-wheel of 
70 tons being mounted on the crank shaft, will drive a 
double sheet mill with 50 Ib. steam. But some manceuvring 
will be required if the sheets are very long, so that both 
mills shall not have long sheets in them at the same time. 
A non-condensing engine 27in. diameter, 5ft. stroke, making 
70 revolutions per minute, with 50 Ib. steam, and a 10-ton 
fly-wheel, will drive a single sheet mill with 20in. rolls 
32 Pigeon Al minute, and will roll the largest sheet 
made, provided a little care is taken to let the engine 


recover its speed for a few strokes after each a 
With ordinary sheets it will deal without trouble. The 


Messrs. Morewood and Co., up to the year 1877 had for 
a number of years rolled sheet iron at Bilston, but the 
works, being of the ordinary South Staffordshire type, 
wasted large quantities of fuel and other materials, and 
the firm, acting upon the advice of Mr. Richard Heathfield, 
the managing partner, decided to remove their plant from 
Bilston, and begin de novo to build works in which every 
possible economy in the manufacture of sheets could be 
practised, and where, by employing gas furnaces, they 
could use slack instead of coal, and thus have an iron- 
works which, as far as the stacks working to the gas fur- 
naces were concerned, should be almost smokeless. It 
may seem chimerical, the idea of constructing an ironworks 
where no smoke shall be seen, but Messrs. Morewood 
have very nearly, if not absolutely, succeeded. It is right 
to add, however, that they could not have succeeded if they 
— had plenty of space in which to work and ample 

unds, 

Entering the premises we have first the offices, the 
precise position of which is shown on the plan; passing 
these we enter the yard, and find that while one side of 
the works is bounded by the canal, two docks from the same 
canal run across the yard in very convenient situations. 
Alongside these docks is a gantry, on which work steam 
cranes, by which the coal is lifted out of the canal boats, 
and deposited in small wagons running along the gantry. 
From these the coal is tipped as it is wanted into hoppers on 
the furnaces. These furnaces are the most important 
feature perhaps of the place. They are modifications of the 
Casson gas furnace, and the gas producer of one, as 
originally designed by Mr. Casson, is shown in section in 
the accompanying engraving. Messrs. Morewood and Co. 
have, however, in erecting all their latest furnaces, in 
many ways modified Mr. Casson’s original plans, and they 
have also reconstructed, from ideas of their own, many lead- 
ing parts of the furnaces first erected at Soho. The puddling 
furnaces are almost without exception double,and on the top 
of each is titted a rabbling machine, each driven by a three- 
cylinder engine by Clough. The rabbling machines are of 
a well-known type. The rabble being hooked on to a dro 
rod is guided by the puddler, while the machine does all 
the hard work. These furnaces puddle 13 ewt. in each 
heat, instead of the 4} cwt. usual in the district. 

It will be understood that the portion of the furnace 
illustrated above is really a producer. The air is 


admitted in rather limited undies through the grate 
bars, and rising through a heavy body of fuel, the 
a is gradually absorbed and replaced by carbonic 

eand hydrogen. Air to burn the gas is admitted as 


OXI 


shown. The flame then fills the puddling hearth, and the 
action altogether is not unlike that of a Siemens furnace 
without a regenerator. A large blowing machine has been 
provided to supply air to the furnaces, but it is seldom 
used. At the side of each is a cast iron pipe, through 
which air enters. Over the mouth of each pipe is fitted a _ 
small cock, through which a jet of steam may be turned 
to induce an air current, but it is very seldom found 
necessary to usethem. The furnaces are indeed extremely 
simple to manage, and so long as the hoppers are kept 
full of coal, and the bars are not allowed to choke up, they 
give no trouble. There is an almost complete absence of 
smoke ; a light cloud of it sometimes rolls away from the 
chimney top when the grates have to be cleaned, or a 
damper dropped, but to all intents and purposes the 
process is a great success in the prevention of smoke, and 
we may pt 9 that the economy of fuel secured is very 
marked. With the ordinary single puddling furnaces in 
use in the district, about 28 cwt. of coal are required to 
puddle a ton of iron. Messrs. Morewood do the same 
work, in double puddling furnaces, with about 18 cwt. of 
coarse slack. 

We must refer our readers to the plan of the works, that 
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they may see the arrangement of the different furnaces. 
Before leaving this part of the premises we may explain 
that a large supply of excellent water is obtained from the 
deep well. A great deal of steam is obtained from the 
Rastrick boilers, each 26ft. high by 7ft. 6in. diameter, with 
3ft. Gin. flues, two double furnaces heating each boiler. 
The puddled balls are worked under two 4} tons double- 
acting steam hammers, by Messrs. Davy Bros., of Sheffield ; 
and are then passed on to the forge. The furnaces here 
are in principle the same as that already described, modi- 
fied to suit the use for which they are intended. The 
arrangement of the rolling mills, which are eight in 
number, each with a separate gas producer, and all 
working to boilers, is very good; it will be best 
understood from the plan. The arrangement of all the 
mills is the same, although the engines have not all 
been made by the same firm—Messrs. Davy Brothers. 
Each mill is driven by a pair of coupled condensing engines 
with cylinders 26in. diameter and 3ft. stroke. One pair 
we illustrate at e 137. The engines have no crank 
shafts, but a straight fiy-wheel shaft. On the centre of 
the length of this is keyed the fly-wheel, which weighs 
30 tons ; and at each end is keyed a cogged wheel 5ft. in 
diameter, 18in. wide across the face, and 6$in. pitch. In 
each of these wheels is secured the crank pin. The whole 
revolving weight is45 tons. Each of the crank-pin wheels, 
as we may call them, gears into a spur wheel 10ft. in dia- 
meter. One of these > sal a 22in, single sheet mill with 
the usual rolls, while the other spur wheel drives a double 
22in. sheet mill. This is a wonderfully good job. The 
foundations of the engine and gearing have been put in in 
brick in cement to a great depth, and the framing of the 
engine and the gearing is so bolted and keyed together 
that it is impossible for movement to take place; con- 
uently, there are no cross strains set up, and 
although the pitch of the gearing is small, no breakdowns 
have taken place. The mills, too, are kept in first- 
rate order, with the result that little power is wasted 
in friction, and thus the two comparatively small 
engines we have named drive the three sheet mills on 
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heavy work without the least trouble. The engines are 
enclosed in sheet iron houses or rooms, covered in on three 
sides and the top, and this keeps out much dust and dirt, 
always trying to rubbing surfaces in iron works. In one 


pair of engines the air pumps are driven by bell cranks, | 


the pumps being vertical ; in those by Messrs. Davy Bros. 
the horizontal arrangement has been adopted. The steam 
is dried by a trap before it enters the engines. The steam 
pumps for feeding the boilers are by Messrs. Tangye. 
They are fixed in what we may cali the engine-rooms. 
The pumps draw from the the artesian well to which we 
have before referred. This is 12in. diameter for 180ft., and 
Sin. diameter for 96ft. 

In the forge there are two splendid shears, one weighing 
25 tons, by Messrs. Davy Bros.; and the other, weighing 
15 tons, by Messrs. Craig and Donald, of Johnstown, N.B. 
We should also add that the forge train is 22in., and 
contains three pairs of rolls. This is a very tine massive 
train. 

The sheets are made in the usual way as already 
described, special precautions being employed in the selec- 
tion of the iron, and so on, in producing the highest class 
of sheets. <A great deal of the output is of this kind, and 
it all goes through the process of close annealing. When 
finished and cut to size the sheets are packed in 
annealing “pots,” which are really rectangular wrought 
iron boxes. The sheets are piled up on a cast iron base- 
plate, and the wrought iron boxes are turned over them 
like a dish cover. Each box holds about 18 tons of sheets 
10ft. long. The boxes, when “filled,” are run into fur- 
naces, in which they remain for twenty-four hours, when 
they are withdrawn, and allowed to cool for four days. 
The object is to prevent the air getting access to them 
while hot. Each box is 10ft. Gin. long, 5ft. Gin. deep, and 
3ft. Gin. wide. An overhead crane travelling on a gantry 
is used to lift the boxes. They do not last very long, 
although they are made of stout boiler-plate and angle 
iron—warping and twisting into extraordinary shapes. The 
sheets come out quite clean and without scale, very much 
resembling Russian iron. 

A considerable space is devoted to the manufacture of 
nails, but this part of the works presents nothing calling 
for special comment, save the excellent character of the 
nails. In London, at all events, the cut nail is a thing of 
reproach, a bye-word—so bad that many persons do not 
believe a good cut nail can be had. But Messrs. Morewood 
make hundreds of tons of nails, which can be bent cold 
fiat on themselves without breaking. Curiously enough, 
these find little sale in this country. They all go abroad. 
Our colonists cannot afford to use bad nails. 

The sheets being finished are shipped ov board canal 
boats and sent up to Birmingham to the galvanising 
department direct. 

A considerable space has been laid out at Soho for the 


| manufacture of iron buildings and roofs. A lofty 15-ton’) 
| travelling crane has been put up for erecting roofs, and | 
| bridges, and most of the machinery employed for straighten-'| 
| ing, punching, shearing, and rivetting, is of the well-known | 
De Bergue type, while the hydraulic machinery and ap-'| 
| pliances are by Messrs. Tangye. Among it may be' 
| noticed a heavy hydraulic press for stamping the heaviest 
|size of wrought iron boiler plate gutters. Power is 
| obtained from an accumulator loaded to 2 tons on 
| the square inch. The system of roofing adopted is 
| the invention of Mr. Beattie, and has been patented. In! 
| a future impression we shall describe it. It appears to be' 
| one of the best systems of constructing iron roofs yet de- 
| vised. The leading principle is that no holes shall be made in 
| the rafters or principals, and that there shall be no welds 
| in the ties. The first object is attained by cutting the 
| T-iron rafters to the proper lengths, and clamping on them 
| specially formed castings, which receive all the tie rod and 
| purlin attachments. How the other object is secured we 
| shall explain at another time. The firm have put up a 

very large number of iron buildings, some of considerable 
| span. Among the most recent of their operations in this 
| direction may be mentioned the new sheds at the Barrow- 
| in-Furness Docks, some of which are 600ft. long and SOft. | 
| wide, by 20ft. in height to eaves. | 
| It is impossible within the limited space at our disposal to 
| give more than a general idea of the arrangements and work 
| of a great establishment such as this, employing not fewer 
than about 600 hands. It is in every respect a model esta- 
blishment, and the utmost success has attended the adoption 
of the furnace which we have illustrated. But our readers 
must not run away with the idea that because Messrs. 
Morewood have been successful, everyone who makes 
iron ought in future to cease to make smoke. They have 
been fortunate enough to have plenty of space to work in, 
and the Casson furnace takes up a great deal of room. It 
would be simply impossible in the greater number of iron- 
works to find space enough for the purpose. Again, the 
furnaces are very expensive. It is quite true that they 
are so economical that they pay for themselves; but never- 
theless they cannot be put up without plenty of capital. 
| But something more remains to be said. A great 

deal of the success of the furnace is due to Mr. Heath- 
| field, and his manager, Mr. Parry, who have intro- 
duced various modifications tending to simplify it and 
make it better, and we are not quite sure that in 
the absence of Mr. Heathfield’s supervision it would 
answer quite so well as it does. The chimneys at Messrs, 
Morewood’s works, Soho, may be readily distinguished 
from their neighbours. Perhaps the same thing may be 
said of the management. The works area standing reproof 
to those ironmasters in that district who insist on 


making iron in the same way that their fathers did fifty 
years ago. 


COMPOUND ENGINES OF THE LA FRANCE. 

Encrveers in France have shown a decided preference for the 
three-cylinder type of compound engine, using it for moderate 
pressures and powers, while English engineers have only adopted 
it when the use of but two cylinders would have rendered a low- 
pressure cylinder of excessive diameter necessary. A good example 
of the French type of compound marine engine is supplied by the 
machinery of the corvette Mytho, constructed by M. Schneider, 
of Creusot, exhibited at Paris in 1878, and illustrated in our 
pages at the time. The engines of the Atlantic mail steamer La 
France, illustrations of which we are now publishing, supply 
another example of modern French practice. 

We have already given the principal dimensions of these 
engines, and it only remains here to say a few words of explana- 
tion. It will be seen that the high-pressure cylinder has two 
slide valves. The reversing gear consists of a hand wheel and 
screw. On the screw runs a nut coupled to the piston-rod of a 
horizontal steam cylinder. The pitch of the screw is such that 
the: steam cannot cause the revolution of the shaft, but it can 
greatly facilitate it. Thus the engineer, when working the hand 
wheel, finds that the labour of turning the screw is taken off his 
hands, and he has to little more than help the piston in the run- 
ning cylinder. It is stated that this system acts admirably. The 
action of the expansion gear requires no special description. 

The general features of the engines are very clearly shown, and 
will be readily understood by our readers. There are many 
points on which English engineers will differ from French engi- 
neers, and on none more, perhaps, than on the wisdom of adopt- 
ing such a type of engine for a pressure of but 45]b. The 
drawings show recent French practice very clearly, and that is 
sufficient reason for their appearance in our pages. 

In a succeeding impression we shall give additional views of 
these engines. 


LAUNCH OF A GLEN LineER.—On the 9th inst. the London and 
Glasgow Shipbuilding and Engineering Company launched from 
their yard at Govan a large addition to the Glen Line fleet of tea 
clippers, named the Glenogle, for service between London and 
China, the managing owners being Messrs. M‘Gregor, Gow, and 
Co., Glasgow and London. The Glenogle is the largest steamer 
built for the company. her dimensions in Tags 440ft. ; 
breadth, 45ft.; depth, 29ft. 2in.; with a gross tonnage of 4000. She 
is built on the ber ard system, with sharply-defined lines, and to 
the highest class at Lloyd’s, and all the Board of Trade require- 
ments. In addition, the new Glen Liner has been specially sur- 
veyed by the Admiralty officials, and put on the list of cruisers 
which can be used in thé event of war with another maritime 
nation, and also for the conveyance of troops. The engines, which 
are being built by the firm to the designs and specifications of Mr. 
Wm. C. Roberts, are of the three-cylinder type, one of these being 
594in. and two of 834in. diameter, and 60in. stroke, having all the 
latest and several new improvements, and, when in full working 
order, are expected to develope at least 5250-horse power. Her 
equipment will include Messrs. Muir and Caldwell’s steam steering 
gear, Messrs. Napier Brothers’ hand steering gear and windlass, 
Messrs. Clarke’s steam winches, and Messrs. Chapman and 
Gurney’s peg cranes. The Glenogle, besides carrying a large 
cargo, will be fitted up for a limited number of first-class passen- 
gers, and in the internal fittings teakwood will be largely used, and 
the saloon and berths are to be heated by steam pipes, 
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RAILWAY MATTERS. 


Tne line of trams between Dudley and Wolverhampton vid 
Sedgley in now in construction. It has been decided to start at 
the Dudley end. As the work has to be completed within what is 
now rather a short time, the staff of workmen employed is larger 
than is usual. 


THE preliminary arrangements in connection with the Forth 
Bridge scheme, as well as that of the Tay Bridge, says our Scotch 
correspondent, are being carried forward, and whenever certain 
necessary matters are settled these undertakings will be pushed 
forward with all possible vigour. 

THE engines of the North London Railway Company made 
during the half-year ending 3lst December, 1881, 990,637 train 
miles, 803,998 being by passenger trains and 136,639 by goods 
trains. The total cost of the coal and coke for this work was 
£13,598 2s, 8d., or, as it appears, 3°29d, per train mile taking goods 
and passenger train work together. 

THE coroner’s jury on the Spuyten Duyvil accident recommended 
that candles should be used instead of oil lamps. Another jury will 
perhaps recommend that the tinder box, steel and flint, shall be 
used instead of matches, because matches have been known to 
cause a fire. Oil lamps may be far from the best means of light- 
ing carriages, but there is no reason for going backwards from oil, 
instead of employing the oil gas lights which are superseding oil. 

A DvussELDORF paper says that about a fortnight ago the first 
train on the Continent lighted with electric lamps ran between 
Frankfort-on-the-Maine and Hanau with complete success. A 
dynamo machine was fixed on the locomotive, besides which it is 
stated the rotary motion of the carriage axles was used for creating 
acurrent presumably by other dynamo machines in brake vans, The 
entire apparatus was constructed by the locomotive engineer of the 
line, and worked to the satisfaction of all who attended the trial. 


On Wednesday of last week, a Leicester paper says, an important 
series of experiments was made on the Midland Railway between 
Derby and Leicester with continuous brakes. There were two 
trains—one furnished by the London and North-Western Railway 
Company and the other by the Midland Railway Company—and 
there were at sea the Duke of Sutherland and other eminent 
versons, including the chief engineers and several directors of the 

ondon and North-Western, the Midland, the Caledonian, and the 

North Stafford Railway companies. The North-Western train 
was fitted with the Gresham brake, and the Midland with the 
Saunders and Bolitho, both being automatic brakes. The trials 
were made on widely varying gradients and at various rates of 
speed, the highest speed being a little over 60 miles per hour. The 
rails in some cases were damp and slippery with the rain. We 
were not present at these trials, 


THE following particulars of the expenditure on the Connal 
Railway for the half year ending Sst December, 1881, are 
of interest :—Maintenance of way, works, and stations, 
£14,814 7s. 10d.; pee on receipts, 20°28d.; per train imile, 
1s. 14d.; per mile open, £226 3s. 5}d. Locomotive power, 
£8410 5s. 6d.; percentage on receipts, 11°51d.; per train mile, 7d.; 
per mile open, £128 8s, Ojd. Carriage and wagon repairs, 
£2066 16s.; percentage on receipts, 2°83d.; per train mile, 2d.; 
per mile open, £31 lls. 1d. Traffic expenses, £8371 9s. 5d.; per- 
centage on receipts, 11‘46d.; per train mile, 74d.; per mile open, 
£127 16s. 1jfd. General charges, £1478 1s. Sd.; percentage on 
receipts, 2°O2d.; per train mile, 14d.; per mile open, £22 11s. 4d. 
Law charges, £173 9s, 8d.; compensation, £359 $s. 10d.; rates and 
taxes, £540 8s. 10d.; Government duty, £1185 13s. 2d. Total 
working expenses, £37,700 Os. 8d.; percentage on receipts, 51°60d.; 
per train mile, 2s. 10}d.; per mile open, £575 11s. 54d. 

A NEW viaduct is in course of construction over the Tees, near 
the viaduct built by Robert Stephenson in 1842, now carrying all 
the Cleveland goods and passenger traffic. To relieve this bridge 
the North-Eastern Company is building the new one from the 
designs of Mr. W, Cudworth and under the superintendence of Mr. 
T. E. Harrison. It is being built on the site of the suspension 
bridge erected in 1830 under a Captain Brown, which preceded 
the bridge built by Stephenson, and will be supported on a brick- 
work in circular iron cylinders carried 43ft. 6in. below the level of 
water. They are 7ft. diameter at the top and Sft. at low-water 
mark. The part sunk beneath the bed of the river is increased to 
10ft. Gin. The total weight of each is 33 tons 12cwt. These large 
piers are built in pairs to receive the main girders. The total 
amount of iron in the bridge will be—cylinders, 420 tons ; girders, 
490 tons ; and parapet, 8 tons. The total cost will be £15,405, and 
the whole of the wrought iron work, as well as the cast parapets, 
is being done by Messrs. Wilson Brothers, of 86, Cannon-street, 
London, and Alliance Works, Darlington. For sinking these piers 
the top of the cylinder is hermetically closed, forming an air lock, 
and an air pump worked by a steam engine on the neighbouring 
bank is connected to it. Air is pumped into it until the interior 
pressure is three atmospheres. The water is kept out by this 
pressure and excavation as the bottom proceeds. 


THE sixteenth half-yearly meeting of the Forth Bridge Railway 
Company was held on the 17th inst. On the motion of Sir James 
Falshaw, the meeting adopted the directors’ report, with annexed 
accounts, for the half-year ending 31st December, 1881. The report 
stated that Messrs. Harrison, Barlow, and Fowler had submitted 
the design of a bridge, which they recommended for adoption, and 
the board had decided, subject to parliamentary sanction, to 
proceed with its construction, and had appointed Mr. Fowler 
engineer of the undertaking. The cost of the new bridge and the 
approach lines of railway was estimated at £1,730,000. A formal 
agreement, based on the memorandum of agreement referred to in 
the circular letter of 28th June, and in the last half-yearly report, 
had, it was also stated, been concluded between the company and 
the guaranteeing companies, and its provisions were embodied in a 
bill which would be submitted for the approval of the proprietors 
at the Wharncliffe meeting. On the motion of the chairman, the 
meeting resolved that the sum of £750 should be paid as fees to 
the directors for services up to 31st December last; and that, in 
future, £1000 per annum should be paid them. The chairman said 
he thought they were going on in the right direction. At a special 
meeting of the company which followed, approval was given to the 
bill entitled ‘‘ A Bill to enable the Forth Bridge Railway Company 
to construct a substitute railway across the Firth of Forth, to 
amend the Acts relating to the company, and for other purposes.” 


A sTEP has been taken by the superintendent of the London, 
Chatham, and Dover Railway, which will no doubt tend to the 
prevention of accidents, bring out a great many practically valu- 
able suggestions for the working of the trains, and will at the same 
time give the guards great encouragement in the most effective 
discharge of their duties. He has issued forms on which twelve 
important questions are to be answered monthly by the guards in 
the employment of the company. They are as follows :—1. What 
is the average number of hours on duty each day? How many 
Sundays during the month have you been off duty? 2. Haveyou 
a book of the company’s rules po regulations, and a service time- 
book for the month, in your possession? 3. Are you regularly 
supplied with all special notices issued from time to time? 4. Give 
the number of your watch, and say if it keeps good time. 5. Have 
your trains proper time allowed for the journey throughout? If 
not, give particulars of the times you consider would be an im- 
provement. 6, Can you suggest any alteration in the formation of 
the trains whereby any vehicle can be dispensed with, or the work- 
ing of the trains improved? 7. Have you observed any irregularity 
or defect in the wor ng of the signals at any tation, junction, &c.? 
8. Have your brakes always been efficient? 9. Are you aware of 
any irregular or dangerous practice in the working of the line? 
The 10th, 11th, and 12th questions refer to whether the plate- 
layers exhibit proper signals ; whether the guards notice the trains 
run unsteadily; and whether they have anything to report or 
suggest relative to the working of their trains. 


NOTES AND MEMORANDA. 


THE reporters of the Lightning Rod Conference ‘‘ are of opinion 
that a corona or copper band, with stout copper points, each 
about 1ft. long, at intervals of 2ft. or 3ft. throughout the circum- 
ference, will make the most durable and generally useful protector 
for a factory chimney, but these points should be gilded or other- 
wise protected against corrosion.” 


THE 50,000 miles of telegraph wire which we had in our island in 
1870 have increased to considerably more than 100,000 in 1882 ; and 
the 2200 instruments worked by the old private companies have 
increased to 9000 since possessed by the Post-office. There are now 
more than 5500 offices, and the 4000 persons of all classes 
employed by the companies have increased to nearly 12,000 em- 
ployed by the Post-oflice. Of these about 1600 are women, of 
whom 600 are employed in the Central Telegraph office alone. 

THE Metropolitan Board of Works have just published a new 
specification for cement. Briefly, the conditions are, not more 
than 10 per cent. residue on sieve of 5800 meshes—76 per lineal 
inch; to be gauged with three times its weight of dry sand which 
has passed through a 400-mesh sieve, and retained by a 900, and 10 
per cent. of their weight of water. Briquettes from this, kept in 
damp atmosphere, and put in water twenty-four hours after made, 
are then kept for test by board. The neat cement at any time of 
year must not set in less than an hour, and must bear 200 lb. per 
square inch twenty-eight days after briquettes are made. 


A PAPER was recently read before the Chemical Society by A. 
P. Smith and W. B. Lowe, ‘On the Dissociation of Chlorine.” 
In 1879 Meyer showed that the vapour density of chlorine at 
1200—1500 deg. was two-thirds of its vapour density at 600 deg. 
It occurred to one of the authors that if chlorine was passed 
through a tube into potassiuin iodide, less iodine might be liberated 
when the tube was heated than when cold. The authors have 
tested this point, and conclude that less iodine is liberated by 
chlorine after heating to 1030 deg. than by chlorine which has not 
been so heated, or to use their own phraseology, 1 gramme of 
chlorine at 6 deg. becomes ‘744 gramme Cl at 1030 deg. What 
becomes of the rest is not stated. 


On the size for lightning rod the writers of the Lightning Rod 
Conference report recently a by Messrs. Spon say, ‘‘ This is 
perhaps the most difficult subject which has to be determined, but we 
think that it must be assumed that lightning has fused a 
copper rod 0°10in. (,;in.) in area, i.¢., weighing 6 oz. to the foot. 
We have also the Caterham case, where a copper tube weighing 
5} oz. per foot. was heated to redness. The saving of cost which 
might be effected by using for very low building rather slighter rods 
than for ordinary edifices is not worth considering. In a 30ft. rod 
it would hardly amount to 10s. We therefore recommend as the 
minimum to be used :—If of copper rope, 4in. diameter; if of 
round copper rod, Zin. diameter ; if of copper tape, jin. by jin. 
diameter ; if of round iron rod, ,;in. diameter.” 

At the meeting of the Meteorological Society on the 15th 
instant, a paper was read entitled ‘‘ Notes of Experiments on the 
Distribution of Pressure upon Flat Surfaces perpendicularly 
exposed to the Wind,” by Mr. C. E. Burton, B.A., and Mr. R. H. 

Surtis, F.M.S. In the present state of aero-dynamics it seems to 
be impossible to make an a@ priori investigation of the distribution 
of pressure on a surface exposed to the impact of the fluid in 
motion, without introducing such limitations as render the solu- 
tions arrived at widely divergent from the results obtained by the 
experiments hitherto made. The authors therefore proposed to 
themselves to attack the problem from the experimental side only 
by a method which, as far as they know, has not been applied in 
the case of air, viz., the application of Pitot’s tube, suitably 
modified in form to the simultaneous measurement of the pressures 
at the centre, and at any en-centrically situated point of a pressure 
plate of known dimensions. The results of the preliminary experi- 
ments are given in the paper. The electrical thermometer, 
lent by Messrs. Siemens Brothers, for observing the temperature of 
the air at the summit of Boston Church Tower, was also exhibited. 


Potash soft-soap for engineers’ and lubricating purposes may be 
very easily and simply made as follows :—Take 20 lb. ef pure 
caustic potash. Dissolve it in any iron or earthenware vessel, with 
2 gallons of soft water. Now add this strong caustic lye to 9 gal- 
lons of oil, heated to about 140 deg. Fah., and pouring it 
ina small stream and stirring continually, until the two are com- 
bined and smooth in appearance ; about ten minutes is all that is 
necessary. The mixing may be done in a wooden vessel; half an 
old oil barrel does well. Wrap it up with blankets, to keep in the 
heat that is generated by the mixture itself slowly combining and 
turning into soap. Put in a warm room, and leave for three days. 
The result will be 120 1b. of the finest concentrated potash soft- 
soap, pure and free from adulterations. Any vegetable or animal 
oil will do. Pale seal oil for wire-drawing and lubricating is the 
best. For ordinary washing, when made with cotton-seed oil, the 
soap is both cheap and good, and besides being useful for machinery 
purposes, produces a very superior soap for washing flannels, greasy 
and stained articles, in cold water. The above process absolutely 
depends on the use of a fine strong caustic potash lye. If impure, 
imperfectly causticised, or of a less strength, soft-soap cannot be 
made in this manner. The Greenbank Alkali Company, of St. 
Helens, make a fair article for this purpose, and also put it up for 
small consumers in 201b. canisters, just sufficient for one operation, 
which is a convenience, as caustic potash when exposed to the air 
is very deliquescent. Caustic soda is sometimes sold for caustic 
potash, but this will not do, as it makes a hard soap of a totally 
different character. 


AN interesting paper, by Dr. Flight, was read before the Che- 
mical Society on the 16th inst., entitled, ‘‘Contributions to our 
Knowledge of the Composition of Alloys and Metal Work for the 
most part Ancient.” This paper consists of a series of analyses of 
various ancient coins, &c. :—(1) Facts relating to the history of 
copper-nickel coinage : The author has analysed some old Bactrian 
coins, about 230 B.c. They contain about 77 per cent. of copper, 
20 per cent. nickel, with cobalt and iron in small quantities. (2) 
Some curious square coins of ancient India, 500 B.c., were examined. 
These contained 89 per cent. silver, ‘4 per cent. copper, 4 per cent. 
lead, with silver chloride, gold, and graphite. (3) A figure of 
Buddha contained 57 per cent. Ag, 4 per cent. Ag Cl, 37 per cent. 
Cu, with gold and graphite. (4) Bidrai ware, India, from Secun- 
derabad: This consists of boxes, or bottles, or bowls of an alloy, 
containing 94 per cent. Zn, 4 per cent. Cu, 1°5 per cent. Pb, into 
the surface of which thin sheet silver is inlaid. (5) Koft Gari 
work from the Punjab, near Cashmere : The groundwork consists of 
iron blued by heat, and with a design of gold and silver. (6) A 
sickle found at the foot of a Sphinx at Karnak: Its composition 
was—SiO,, 11°9 per cent. ; Fes Os, 5°1 per cent.; CaC Os, 01; 
Fes O;, 64°6 ; water, 182; nickel, trace. This was supposed to be 
one of the oldest pieces of iron in existence. (7) A piece of iron 
found in the air passages of the Great Pyramid: The interest of 
these two specimens of old iron is that, from their analyses, they 
appear not to be of meteoric origin, but to have been manufac- 
tured. (8) Double hook, of bronze, found in an air passage of the 
Great Pyramid: It contained 99°5 per cent. Cu. (9) Bronze 
figures brought from Egypt by Mr. John Dixon, supposed to be of 
Ptolemaic origin : A figure of Isis contained 68°4 per cent. Cu, 4°7 
per cent. Fe, 22°7 per cent. Pb, 1°5 As, traces Ni and Sb, and 0°9 
per cent. Sn. Another bronze contained 82°2 per cent. Cu, 15°8 
per cent. Pb, 2 per cent. Sn. (10) Copper spear-heads from 
Cyprus contained Cu 97 to 99 per cent.; Fe, *4 to 1°3 per cent.; 
As, trace to 1°3 per cent.; &c. (11) Copper axe-heads, from near 
Bethlehem, contained 99°5 per cent. Gu. (12) Hebrew shekel 
weighed 14°27 grms., contained 97°6 per cent. Ag, ‘6 per cent. Au, 
“6 per cent. Cu. (13) Various Cypriote, Roman, and Greek 
bronzes contained 78 to 87 per ak On, 8°5 to 10°9 per cent. Sn, 


15 to 9 per cent. Pb. (14) Inca’s pin, from a mummy at Arica : 
82 per cent. Ag, 1°4 per cent. AgCl, 161 Cu. (15) Bronze bar, 
from a temple in Bolivia ; Cu, 93°27 per cent.; Sn, 6°5 per cent. 


MISCELLANEA. 


ARRANGEMENTS are being made for holding a Sanitary Congress 
and Exhibition to be opened on Tuesday, September 26th, 1852, in 
Newcastle. 


A PAMPHLET entitled ‘‘ Notes on the Lithology of Gas Coals, 
with List of Commercial Analyses,” by Mr. James Paterson, 
F.G.S., has been published at the Warrington Guardian Office. 


Ir is stated that a contract for building a tunnel under the 
St. Lawrence, at Montreal, has been let to Mr. J. B. Louilliard, 
the amount of the contract being £700,000, including drainage and 
lighting. The tunnel is to be completed by 1885, 

WE have received a copy of May’s ‘‘ Press Manual” for 1882, 
containing a list, and other information relating to, all daily 
and weekly papers, arranged in order of names and of counties, 
and also of the magazines and other periodicals published in London 
and the counties. 


A PAMPHLET on ‘‘The Water Question ” has been published by 
Mr. W. T. Wiseman, which condemns the expenditure of the enor- 
mous sum of 35 millions for the purchase of the London water- 
works, which cost 12 millions ; but it repeats the oft-asserted, un- 
supported dogmas about necessary impurity of river supplies. 


THE recent ‘‘ Transactions” of the Chesterfield and Derbyshire 
Institute of Mining, Civil, and Mechanical Engineers contain an 
interesting and instructive paper on ‘‘ Draining and Ventilating,” 
with a short description of the haulage in the deep soft seam at 
the Staveley Collieries, by Mr. Joseph Humble, the mining 
engineer of the extensive collieries of the Staveley Company. The 
paper is very fully illustrated, and gives some figures useful as com- 
parisons between the cost of work done by Cornish and direct- 
acting differential pumping engines. 

THOSE interested in cooking and heating by gas will be interested 
in a very useful paper on the subject, recently read before the 
Dumbarton Philosophical and Literary Society by Mr. W. Denny, 
M.I.C.E. It isa clearly written paper on the subject, and clear 
descriptive particulars are accompanied by ample illustrations. 
Mr. Denny describes a number of experiments on a rather large 
scale, and gives the cost of gas heating throughout his own house, 
using more than 1000 cubic feet per day last winter. The cost 
then was considerably more than for coal, but he had to pay 4s. 2d. 
per 1000 for gas and only 12s. 6d. for coal. 


Tur water and gas undertakings of the Birmingham Town 
Council are resulting in a large municipal profit. The water com- 
mittee in its report to the council on ‘Tuesday showed that after 
deductions from the water rents to the amount of £4989, the 
surplus profit of the past year amounted to £7362, and the balanee 
added made £10,322. The committee proposed to increase the 
reserve fund to the statutory limit of £50,000 and use the remainder 


in the reduction of water rents. Asthe result of the year’sunder- . 


taking the gas committee find themselves able to appropriate 
£27,500 towards to Borough Improvement Rate of 1881. 

A coursE of lectures has been commenced at the Crystal Palace 
by Professor Silvanus P. Thompson, B.A., D.Sc. The first, on 
‘*Electric Currents—what are they?” was given on Wednesday. 
Three others will be given as follows :—(1) *‘ Electric Currents— 
how to make them by steam,” Wednesday, March Ist, at 8 p.m. 
(2) ‘Electric are lights,” Wednesday, March Sth, at 8 p.m. 
(3) ‘Electric incandescent lamps,” Wednesday, March, 15th, at 
Sp.m. The lectures will be illustrated by diagrams in the inagic- 
lantern, by experiments on the large scale, and by experiments in 
the magic-lantern. Other lectures on the various systems of 
Nakina are being arranged. 


Tue “Journal” of the British Society of Mining Students for 
February contains papers :—(1) On the “‘ Ashford” litter, as especially 
adapted for use in cases of accident in mines; (2) on engine sets, 
reversing the air current, describing the reversal of ventilating 
currents by the motion of the underground sets of tubs as a cause 
of explosions; (3) on the Electrical Exhibition at Paris, in which the 
Swan miners’ lamps are described, and the use of Dowson gas 
referred to. Here the author follows Professor Ayrton’s unfair 
comparison with steam engine economy by assuming that an ordi- 
nary engine consumes 6 lb. of coal per horse-power per hour. 
Some figures relating to the cost of the electric light in Chester- 
field are given. 

THE Ohio Commissioner of Statistics has prepared the following 
table showing the average daily wages paid in different depart- 
ments of labour. It shows that among the building trades stone- 
cutters receive an average of 3°04dols. per day; stonemasons, 
2°924 dols.; bricklayers, 3°31 dols.; carpenters, 2°25dols.; plasterers, 
2°80dols.; painters, 2°14dols.; plumbers, 3°42dols.; labourers, 
1'°54dols. In machine shops and foundries machinists receive 
2°05 dols.; moulders, 2dols.; pattern makers, 2°11 dols.; blacksmiths, 
2°05 dols.;  boiler-makers, 2°35dols.; wood-workers, 1°90 dols.; 
painters, 1°80 dols.; labourers, 1°39 dols.; apprentices, 84 cents. 
In tanneries wages are paid as follows:—Curriers, 2°11 dols.; 
finishers, 2 dols.; rollers, 2°18 dols.; beam hands, 1°61 dols.; yard 
hands, 1°45dols.; engineers, 1°93 dols.; hide salters, 1°39 dols.; 
labourers, 1°54 dols. 

THE following, on sectional boilers, is from an American paper :— 
‘“*The sectional safety boilers, so much in favour ten years ago, 
have, with some few notable exceptions, proved an expensive 
failure ; probably not 10 per cent. of the number put in at that 
time are in use to-day. Castiron principally used in their construc- 
tion, was one of the earliest materials used in steam boiler con- 
struction, but it had tobe abandoned. Its great danger of cracking 
under change of temperature to which steam boilers are peculiarly 
exposed, the want of uniformity in its strength owing to defective 
castings through honeycombing and blow holes, the varying 
expansion between cast and wrought iron, the use of rubber 
grummets in making joints, contracted and tortuous passage 
through which the steam bubbles must force their way to the 
steam drum, insufficient arrangements for cleaning out, &c., were 
some of the many causes that led to their condemnation.” 

A NEW edition of their complete catalogue of engines and ma- 
chinery and field implements has just been published by Messrs. 
Ransomes, Head and Jeffries, at the Orwell Works, Ipswich. 


Ploughs and field implements, for excellence in which the Orwell © 


Works have been celebrated for over half a century, occupy over 
sixty pages, and steam machinery, including portable, fixed and 
semi-portable and winding engines for driving the threshing, 
milling, sawing, pumping and other machinery, occupy the 
second half consisting of another sixty pages. There are several 
additions in this new edition including winding and hoisting engines 
for various purposes, and wood-working machinery. Some of the 
detail drawings of the older edition, or those which supply most 
information to engineers, however, are missing, an omission which 
may be regretted. The catalogue is well got up and is octavo 
size, a size which it would be to the advantage of all makers to 
adopt so as to get their catalogues preserved. 


A NEW patent hopper dredger of 500 tons, built and engined by 
Messrs. W. Simons and Co., was launched on the 20th inst. com- 
plete from their works at Renfrew. It is named Alexandra, and is 
the property of the Manchester, Sheffield, and Lincolnshire Rail- 
way, and has been constructed under the direction of Mr. Sacre, 
C.E., their engineer. It is the second hopper dredger supplied to 
them by this firm. It is fitted with twin screws and two sets of 
separate compound engines and two boilers of 80-horse power. Its 
bucket girder traverses beyond the bow for the purpose of cutting 
shoals or dry banks, and thus dredge its own floatation down to 25ft. 
depth of water. It will carry 500 tons of its own dredgings at a 
speed of seven miles per hour, and on board are fitted steam appli- 
ances for mooring, lifting, traversing, and measuring. A duplicate 
dredger to the above, named Neptune, has, during the last six 
months of winter weather, removed 80,000 tons of soil from New- 
haven, Sussex, with eight men and without barges, punts, or tug 
steamers, 
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LETTERS TO THE EDITOR. 
[We do not hold ourselves responsible for the opinions of our 
correspondents. } 


THE EDUCATION OF ENGINEERS. 

S1r,—I have received a pamphlet entitled ‘‘ Engineering College 
Tracts No. 1,” purporting to be a letter written by a student named 
E. Mitchell at the College (!) of Practical Engineering, Muswell 
Hill, to a friend addressed as ‘‘ dear Bamford,” advising him as to 
the education of an engineer, and the prospects of success. Such 
a production would probably not call for further notice, unless, as 
in the present case, issued apparently with the approval of persons 
who are more qualified to write on such topics than a student whose 
experience is summed up on page 11 by the remark, ‘‘ The college 
has been only recently opened, and we have not yet had any survey- 
ing or outdoor work to do.” On the first page occurs an attack upon 
the Royal Engineers, as vulgar as it is undeserved. That profession 
does not only attract men of ‘‘ weak minds,” but men of the 
highest degree of intellect, and although their conspicuous failures 
when acting as civil engineers, especially in India, are so well 
known, it is admitted universally that in their proper capacity they 
are highly skilled. 

Then the pamphlet leads up to the definition of an ideal engi- 
neer, ‘‘ not the civil art pure and simple, or the mechanical 
engineer pure and simple,” but the engineer who ‘‘ understands all 
these departments.” en follow the very valuable conclusions, 
From the large experience of the writer we are naturally quite 
prepared to have the merits of the various places of technical | 
education weighed, and to hear that all are found wanting, except- 

i ge of course, the College (!) of Practical Engineering, Muswell | 
Hill ; though it is with a certain sense of relief that we learn that | 
once Glasgow University was qualified to teach, but is not now. | 

It is almost impossible to treat an advertisement such as this 
‘* tract” seriously, but as the copy sent me purports to be one of the 
tenth thousand, though only dated this month, it must be assumed 
that large numbers have been spread abroad, and as it is accom- 

nied by an official letter from the secretary to the undertaking, 
it may be taken for granted that it is issued with the approval, to 
say the least of it, of the principal, Mr. Bourne, whose praises are | 
not by any means omitted from its pages. LCE, | 

February 15th, 


EFFICIENCY OF TURBINES. 
&1r,—I quite agree with Mr, Turnbull that ‘‘ the tests published 
in Mr. Emerson’s treatise were made in the most careful manner, 
and without fear or favour ;” and therefore do not scruple to give 


the enclosed diagram, comparing the performance of the Hercules American, which I think is the best representative of modern 

a dthe new American turbines. That of the Hercules will be | American practice. ; 

t und on page 120, and that of the new American on page 123 0f | I would also quote from page 121, where Mr. Emerson writes 

| with reference to the Hercules :—‘‘I have tested about eighty of 
these wheels, and, as may be seen by the diagram, the variations 
have been great, and there are no good reasons for believing that 
they will be less so in future. Many of them are sent to pur- 
chasers without flanges on gate. In such case, in my opinion, the 
Victor would be preferable.” Then follows a reference to an offer 
of the makers to test all their wheels, after which Mr. Emerson 
continues :—‘‘ The constant variations of the wheels, and a lack of 

| appreciation by purchasers, caused an abandonment of the plan 
suggested by the card, and now the wheels are sent away without 

| any knowledge of their efficiency.” 

Mr. Turnbull’s remark that most turbines fall off considerably 
at part gate is quite true with regard to turbines fitted with 
| register gates, but does not apply to those fitted with the fly-trap 

gate, which originated with the vortex wheel of Prof. Thompson. 
| If we look for the reason of the difference in the results given b 
| the Hercules, I think it will be found in the gate, which is practi- 
| cally the same as that used in the Fourneyron. From its construc 
| tion it is difficult to make in fac simile. One word with regard to 
| Messrs. Gwynne and Co.’s letter, the Gerard turbine was patented 
in 1856, and the term of years must therefore have expired long 


ago. CuHaRLES L, 
Ancholme Foundry, Brigg, February 13th. 


GREENOCK HARBOUR. 

Srr,—The following description of some experimental work 
made on the old graving dock in the west harbour at Greenock 
may be interesting to your readers, For some years past, owing to 
the very leaky condition of the entrance works, a question _ 
been pending whether to reconstruct the entrance works of this 
dock at a cost of or to remove the dock altogether. The 
dock is a small one of 223ft. in length by 50ft. in breadth, having 
an entrance of 34ft. in width, with about 10ft. of water on the 
cill at high water spring tides, and I believe was constructed from 
the designs of James Watt about the year 1785. Before determin- 
ing whether to reconstruct the entrance or remove the dock, I 
tried what could be done by putting down 3in. bore holes at from 
1ft. to 2ft. apart through the masonry behind the heel posts down 
into the sand for several feet below the foundations, and had 
similar bore holes put down through the outer and inner aprons 
close to and at a few feet from the pointing cill. All ths betes 
= were sunk well down into the foundations, so that when a thick 
the new edition—which I have received since writing my last. It | grout of neat Portland cement was poured down the holes it would 
will be seen that the Javerage’ is greatly in favour of the new! permeate through the various fissures and open joints, and 
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virtually join the bore holes together, forming, in fact, a watertight 
sheeting of neat Portland cement. Stand pipes were set up in the 
various holes about the aprons, and the grout run into them only 
when the gates were open, or when the water was at the same 
level inside and outside of the dock, which prevented any dis- 
turbance of the cement grout by runs of water until it was set. 
The thick grout carried down the level of the water in the stand 
pipes to 6ft. below the level of the water outside of them. 


These experiments were carried on during the month of January 
with some four or five men, and about five tons of cement were 
used in grouting up the holes. The result of these operations is 
that while formerly it required an 18in. pump to keep the leaks 
down, now the dock can stand for forty hours without the necessity 
of more than one hour’s pumping during the same period, the present 
leaks being almost entirely from the defective meeting faces of the 
gates and cill. The annexed sketch shows the position of the bore 
holes. WALTER Robert KINIPPLeE, M. Inst. C.E. 

Westminster and Greenock, 

February 10th. 


SNOW HILL STATION ROOF, 

Str,—Mr. Turner's letter in way affects my previous com- 
munication. My information referring to the Lime-street roof was 
obtained from the same source as his own, viz., from his father’s 
report. I do not, therefore, think he will maintain I have been 
** misinformed” and “‘ decidedly and completely wrong.” His own 
letter simply proves what I said to be perfectly true. He says “ it 
was only when 48 tons were put on that it yielded.” This is all I 
said, and the following summary will show that such a test is very 
ordinary. The principal ought not to have shown the slightest 
injury in any part, and the fact that it gave way at all proves that 
the roof was much too weak, and would not be put up at the pre- 
sent day, although great credit is due to the late Mr. Turner for 
having designed it, as at that time such a curved roof was unknown. 
In the following sketch each ball represents 5 tons, and the figures 
indicate the order in which they were applied. 


@ 
{6} 
THESE 6 WEICHTS 


SAT:SFIED THE ENCINEERS 


THESE WEICHTS 


62) 
tons? FELL FROM THEIR 


POSITION AND WERE 
REPLACED 
The total weight applied.. .. .. .. 
Deduct weight of sheets, glass, &c., which were not on 
at the timeof testing) .. 22 


153. 6 


48 tons. 


Actual load .. . 48 tons, 


or an equivalent of only 27 lb. per foot of surface. With this load 
the principal gave way by buckling laterally to the extent of 9in.— 
the little accident which occurred and slight modifications after- 
wards adopted are hardly worth notice—so that there can be no 
possible question that double this weight would have caused the 
whole thing to collapse. Now this fully bears out every word I said 
about the roof. It seems clear that the load applied was close upon 
that which would cause fracture, and this is confirmed by calcula- 
tion. It is far from my wish to disparage the roof; in fact, I 
should not have mentioned it had it not borne a fatherly 
resemblance to the Snow-hill roof even down to details. _ 

Probably it may be interesting to make a rough comparison of 
the test given above and the one applied to the roof over New- 
street Station, Birmingham, erected about the same time as Old 
Lime-street roof. Three principals were placed exactly as with 
Lime-street, and the centre one loaded with weights equal to a 
total of 90 tons, or an equivalent of 401b. per square foot of surface. 
This load caused a deflection of 3in. and an extensiom of span of 
23in., but no permanent set or distortion of the apes ge in any 
way ; in fact, the greatest tensional strain from this load does not 
exceed 8} tons per square inch, or 4 tons in compression. With 
such a test as this it is no exaggeration to say that the Snow-hill 
roof would be in ruins. ve 

Another very serious defect in the Snow-hill roof lies in the 
details. The joints have been designed in a manner defying all 
method, and which can only be accounted for by absolute igno- 
rance. Disregarding the large number of welds, all of which 
should have been avoided in a roof with sucha low factor of safety, 
I will take the following joint as an example :— 

The tie rod is 2}in. diameter, and is connected by 1}in. bolts and 
8in, to hin. side plates, thus— 


= FLATE 


aud the shoe by Sin. plates or thereabouts. The bearing area of the 
connecting plates—fin. and 4in. thick, when the ties are strained to 
10 tons per square inch, supports a pressure of 26 and 35 tons per 
square inch respectively. The sketch given will enable anyone to 
test the accuracy of this statement. The shoe plates I believe are 


still more alarming, but the details have not yet reached me. The 
likin. bolts are by no means large enough for the purpose. The 
connections are, therefore, weaker than the main rods, A compari- 


son with the neighbouring roof above mentioned, in all respects puts 
this in the shade. The one will be “as good as new” long after 
the other isin the ‘‘scrap heap”—unless something is speedily 
done to put matters right. THOMAS TIMMINS. 
28, King’s-road, Peckham. 
February 6th. 


OTTO LINFORD. 


S1r,—Though not interested in the manufacture of gas engines, 


I am in the manufacture of other specialities, and am at the present 


time making a patent article. I have read your report of the 
patent case Otto v. Linford, as also the dissertations of your two 
able correspondents ‘‘ Nemo” and ‘Fair Play,” but I must beg 
your correspondents to throw more light upon what seems to me 
anew departure in patent law. Neither of your before-named 
correspondents has informed us what is the nature of Linford’s 
invention. I therefore beg you to grant me a little of your valu- 
able space whilst I try to add a few facts which may be of some 
interest to your numerous readers, and which facts I have gathered 
from observation. Neither in the Court of First Instance nor in 
the Court of Appeal was this made clear. Before we can form an 
opinion it must be borne in mind that the action was brought 
upon the first claiming clause in Otto's patent, No. 2081, 1876, with 
which, no doubt, your numerous readers are familiar. No mention 
is made of compression, neither is that idea conveyed by the reading 
and study of the specification. Itwas stated that no engine according 
to this claim had ever been made in this country until after the action 
Otto v. Linford was commenced ; and then for the enlightenment 
of the scientific witnesses of the plaintiff only I understand a 
ublication was put in as evidence by Mr. Aston, and allowed by 

Vice-Chancellor Bacon, which describes a gas engine made by the 
Reading Ironworks according to Lenoir’s—Johnson’s—patent, 1860, 
wherein air was takef in first ; also witnesses were in attendance 
who were engaged by the Reading Ironworks in 1864 in the manu- 
facture of the Lenoir gas engine, as well as others engaged by other 
firms in the manufacture of Lenoir’s gas engine at the present time ; 
but on account of Otto failing to prove novelty, utility, and suffi- 
ciency of specification, it was not deemed necessary by Vice-Chan- 
cellor Bacon to call them, so that their evidence did not appear 
before the Court of Appeal, also the publication was not allowed, 
and yet the defendant is charged with non-production of evidence 
to support his statements. 

After carefully perusing the defendant's specification, No. 330, 
1880, I am led to think that his invention is more an infringement 
of Lenoir’s patent, 1860, than of Otto’s, for he distinctly states his 
object to be to neutralise or destroy or expel the residue of combus- 
tion, and from what I can gather he succeeds in this particular 
more than any other inventor whose specification I have had the 
opportunity of comparing with his idea put into practice. From 
an analysis made by an eminent analytical chemist I am informed 
that the residue of combustion or explosion in Linford’s engine 
contains 11 per cent. of carbonic acid, whilst after the scavenging 
operation has been completed and a fresh charge of combustible 
mixture is about to enter the cylinder, there remain only 2 per 
cent of carbonic acid, thus plainly indicating that a fair combustion 
of the contents of the cylinder has been obtained, and that the 
scavenging operation is also very successful. 

It will be quite plain, as per “* Fair Play’s ” truthful experiment, 
that the air remaining in the cylinder becomes mixed with the 
fresh, incoming charge, and a uniformly diluted mixture is obtained, 
the result being, as shown by the diagram, after compression and 
ignition of the same, a high initial pressure. This scavenging 
operation also is beneficial in another sense, viz., for preventing 
premature ignition. After careful observation of some of Linford’s 
engines, extending over some months, I have never yet known one 
to prematurely ignite the charge, or back ignite, as it is termed. 
Now where this system is not employed, and where compression is 
used, this premature ignition is of frequent occurrence, and some- 
times involves the sudden stoppage of the engine with a violent 
shock. This important feature in Linford’s engine is recognised 
by Mr. F. W. Crossley in a patent taken out by him in 1881, where 
he employs a pump to force air to drive out the residue of combus- 
tion ; and also by Dugald Clark in a patent granted to him, No. 
1089, 1881, where he seeks to pass a current of air into the cylinder 
before the combustible charge ; but it bears upon the face of it the 
risk of a waste of gas, because the gas and the air are both in one 
vessel, and it is impossible to separate them, owing to the speed 
they travel, and the recoil or reverse of motion imparted during 
the discharge into the working cylinder under pressure. 

I think, with ‘‘ Fair Play,” it is the most unscientific blunder 
that ever was committed to give a man something which has no 
existence in reality, and only exists in the fertile brain of an 
eminent Q.C., and which was not thought of by the receiver ; and, 
indeed, all the explanation in the plaintiff's patent destroys the 
cushion upon which he now reposes. I am of opinion, with 
“Nemo,” that it is not fair or just to give a person more than he 
is entitled to in order to secure him a verdict, especially in such a 
case as this. If ‘‘ Nemo” or ‘‘ Fair Play” cannot oblige us with a 
diagram of Linford’s gas engine, nor any of your scientific corre- 
spondents favour us with one, I would do my best to send one, 
which would, perhaps, throw a little more light upon this interest- 
ing subject. A diagram was put in evidence before the Master of 
the Rolls, which showed a very quick or rapid explosion, the initial 
pressure being reached in about one-hundredth of a second, being 
nearly a straight line ; but it was held by the Master of the Rolls 
that combustion went on on the expansion curve shown in the 
diagram. Of course that would not alter the case, as upon reference 
to Lenoir’s diagram, it would only have shown that Lenoir’s was 
an anticipation of ‘* Otto,” or vice versd, in the present ruling. 

I sincerely hope that this important case will be carried to the 
House of Lords, and that due allowance may be made from the 
Court of First Instance upwards, and that the chain which now 
binds Great Britain in her march of improvement may be broken. 


Birmingham, February 16th. Lvx. 
Srr,—Will you kindly allow me space in your valuable r for 


the following in reference to the late trial of Otto v. Linford? In 
the judgment given by the Court of Appeal it states that the 
scheme of the plaintiff Otto was for a gradual expansion, and not 
an explosion. I have carefully studied the action of gas and air, 
both under pressure and otherwise, and haye also made some 
experiments, and I find that as soon as a light is applied to a 
mixture of gas and air, there is a sudden explosion. 

In carefully working out the diagram given by Messrs. Crossley 
Bros., in their extracts from scientific papers, I consider it quite en- 
dorses my opinion. I find that the pressure is raised from 30 1b. to 
155 Ib. per square inch in lin. of the stroke, or thereabouts, with the 
piston travelling at the time of explosion at the rate of 30in. per 
second, the pressure being raised 125 1b. in 7, of a second; and asa 
proof that all the gases are burned or exploded, the diagram shows 
a sudden fall of about 251b. in the next }in. of the, stroke, and 
then a gradual fall the remainder of the stroke, averaging about 
101b. per inch. 

The result of the trial is, in my opinion, to give an entire 
monopoly tothe makers of the Ottoengine, and to restrain others from 
making improvements, which is most undesirable in the interest of 
the users of gas motors. ARTHUR J. DONALD, 

39, Hazel-street, Leicester, February 20th. 


THE FOUNDATIONS OF MECHANICS. 

S1r,—In the letters which you have done me the honour to pub- 
lish, I have endeavoured to maintain the thesis that in the system 
of teaching mechanics which has hitherto prevailed grave errors 
have been perpetrated, which have led to nothing but confusion of 
thought. Mr. Browne’s last paper, on the “‘ Foundations of 
Mechanics,” seems to have been written to supply unanswerable 
arguments in my favour. Mr. Browne, so long as he confines him- 
self to the mathematical investigation of certain dynamical 
problems, is perfectly accurate. The moment he attempts to 
reason on his mathematical thods he b hopelessly lost. 
The confusion of thought existing in his own mind finds its way 
to his pen, and instead of lucid argument we have involved surmise 
and gratuitous assumption. 

No clearer proof of the soundness of my strictures on existing 
methods of teaching dynamics can be found than that supplied by 
his own disquisition on the statements of Rankine, and of Thom- 
son and Tait. If one be right on the operation of inertia as a 
dynamical function, the other two must be wrong. Thus, students 


who have learned Rankine’s method, must be in error if Thomson 
and Tait are right. Again, if Ranking is right what becomes of 


Messrs. Thomson and Tait’s students? Does Mr. Browne help the 
would-be student to determine which school he should follow? 
Not a whit ; he does not know which is right; he inclines to Ran- 
kine ; he follows Thomson and Tait, looking back regretfully at the 
path which the great Scotch mathematician would have him tread. 
It is sufficient for my purpose to call attention to this remark- 
able proof of the soundness of my thesis; I shall not now dwell on 
it, but proceed very briefly indeed to consider another of Mr, 
Browne's statements. 

In his last pe he introduces us to a new function—new, 
I mean in the papers now passing through THE ENGINEER 
from his pen—namely, Effort. Of what this word means he 
apparently has not the least conception consistent with truth. 
Effort is in his mind only force under a new name. We are all 
familiar with the phrase Centre of Effort, a convenient mathe- 
matical expression, conveying a definite idea. But the Effort to 
which Mr. Browne introduces us is a new thing; in his mind it is 
an unbalanced force. I willingly admit that he has some justifica- 
tion for using it, because unfortunately several writers on 
mechanics have used the words ‘‘unbalanced effort.” But Mr. 
Browne purposed in writing his papers to teach dynamics more 
lucidly and rationally than those who have gone before him; if he 
did not purpose this, his writings are without object. Now it is a 
fundamental basis of dynamics that there can be no such thing as 
an unbalanced effort—we cannot push against nothing; the very 
word implies the overcoming or ebawent to overcome a resistance ; 
if no opposition is offered an effort cannot be made. The measure 
of the effort is the resistance. Here we have again Newton, *‘ action 
and reaction are equal and opposite.” I will take the very illus- 
tration used by Mr. Browne, and show the utter fatuity of the way 
in which he uses the word effort. Mr. Browne is speaking of the 
hoisting of a load of coals from a mine, and he asserts that the coal 
is caused to move by an effort overcoming resistance. Now I 
challenge Mr, Browne to prove that there is any such effort. 

In order to prove the existence of this effort we must give it a 
location—we must place it somewhere. We have a complete 
sequence of localities of action: First, the furnace; secondly, 
the boiler ; thirdly, the steam cylinder; fourthly, the winding 
drum ; fifthly, the rope. With none of them, save the last, need 
we concern ourselves much ; for do what we may, the effort must ulti- 
mately appear at the load. Thus Mr. Browne will have to prove that 
the pull on the pit rope is greater than the resistance offered by the 
load. This is simply impossible. If he pleases to refer the effort 
to the engine, he will have to prove that the pull at one end of the 
rope is greater than the pull at the other end. This is a length to 
which I venture to think Mr. Browne’s mathematical training will 
not permit him to go. Where then is this unbalanced effort— 
because it must, according to him, be unbalanced—to be found? 
Mr. Browne holds that if the pull on the rope were exactly equal 
to the load no motion would be produced; but he must perforce 
admit that the pull on the rope cannot be greater than the load, 
for a force cannot be greater than the resistance offered to it. 

‘“* But,” perhaps Mr. Browne will argue, ‘‘ the resistance equals 
the load and the motion.” This will not hold water, because 
it is a fundamental principle of mechanics that a body can offer 
no resistance to motion. It will not do to cite inertia to the con- 
trary. ‘‘ Inertia,” says Weisbach, “is that property of matter in 
virtue of which matter cannot move of itself nor change the 
motion that has been imparted to it.” It is said that force is 
required to overcome inertia. Let me, for the sake of argument, 
grant this. Having granted it, I ask Mr. Browne where is this 
force, in the case of the coal pit, applied? The pull at one end of 
the rope is the same as the pull at the other end. If the load be 
xz and the load due to motion imparted be y, then the gross 
resistance is x + y; but if the pull on the rope at the bottom of 
the pit be = x + y, then the pull on the rope at the top of the 
pit must also be =z + y. But before the weight moved at all 
the resistance was = z, and could be no more. Why then does 
the weight move? I have already put this in another form. The 
pull ateach end of the draw-bar of a locomotive is precisely the 
same. Why does a train move? Its resistance is exactly equal to 
the pull? 

uM. Browne is so sensible of the difficulty of solving this problem 
that in one of his articles he has actually ventured to doubt that 
Newton is right, and went so far as to suggest that a pull might 
be greater at one end of a trace than the other!!! 

I beg to assure him that the problem cannot be solved on the 
ordinary assumptions of those who teach dynamics. One day I 
shall, perhaps, with your permission, show why a body moves, 
although the resistance (?)isequalto the pull (?). Mea:fwhile, Iconfess 
I want to see how Mr. Browne, who has undertaken to teach dyna- 
mics, gets over the difficulty, and solves a question asked daily by 
thinking students. Butthe other day it was put by astudent after 
the lecture to a professor of engineering in a well-known college, 
and the answer received by the student deserves to be put on 


record. ‘* You are ouly a second year’s man, and would not under- 
stand me if I told you.” I can vouch for the truth of this 
anecdote, 


Is there a single book on dynamics extant in French, German, or 
English, in which the question is answered? If your readers can 
tell me where to find the passage I shall be infinitely obliged. 

London, February 21st. 11. 


THE TURBINE PROPELLER. 

Srr,—During the discussion on Mr. Thornycroft’s paper on 
torpedo boats and light yachts, read before the Institution of Civil 
Engineers on the 10th of last May, mention was made by Mr. 
Yarrow and other speakers of a new kind of propeller. It may 
seem late to refer at the present time to this subject, but as for 
the last two years I have been travelling abroad where the 
‘Minutes of Proceedings” were not accessible, I have only just 
now on my return to England become acquainted with their 
contents, and being much interested in the success of this 
propeller, I trust you will grant me space for a few remarks about 
it. It was in November, 1879, when I submitted to Messrs. 
Yarrow and Co. my turbine propeller, and upon their deciding to 
give it a trial I designed one for a small boat, and furnished them 
with the necessary working drawings, Messrs. Yarrow and Co. 
subsequently made the turbine and fitted it to the boat. In 1880 
they made those experiments with it which were mentioned by 
Mr. Yarrow at the Institution. The turbine was tried against 
different screws, and as it gave results only about equal but not 
better than a good screw, it could not be called a decided success. 
But if it be remembered that this turbine was the first designed 
and made, without the aid of any experimental data to work upon, 
whilst the screw was the outcome of many years of development 
and previous experiments, it is only re ble to that the 
turbine could be made to surpass in efficiency even the best screw, 
and I have no doubt had we persevered in the matter we should at 
the present time have a very efficient turbine propeller. Messrs. 
Yarrow and Co. allowed the matter to drop as far as its develop- 
ment goes, and the meagre description of it given by Mr. Yarrow 
at the Institution would make it appear to be nothing else than a 
copy of Mr. Rigg’s or the Hon. R. C. Parsons’ propeller. This is 
not the case, and although Mr. Yarrow omitted to say that I was 
the designer of the turbine, I have all the same an interest in 
secing it fairly represented and not called an imitation when it is 
entirely original. I beg, therefore, you will grant me space for 
explaining more fully than Mr. Yarrow has done the principle 
upon which the “turbine propeller ” acts. 

If you wish to produce a forward thrust upon a vessel, you can 
only do so by moving a certain mass of water astern, This might 
be ho by paddles, screws, jets, or any other means for imparting 
a backward velocity to the water which traverses the propeller. 
Jets have been tried, but with poor results, probably owing to the 
fact that the vessel’s progress is retarded on account of its having 
constantly to ship and carry forward that amount of water which 
is afterwards expelled astern. Moreover, to keep the pum and 
machinery generally within reasonable dimensions a high velocity 
of discharge must be allowed, which results in @ considerable lows 
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of engine power carried away by the outflowing water. Applied 
in this way the pump is not an efficient propeller. Screws or 
paddles are also a kind of pump, for any apparatus intended to 
increase either the pressure or the velocity of a body of water 
vassing through it must be called a pump; but they are very 
imperfect pumps. They act upon the water with more or less 
sudden violence, and not with equal intensity upon all the 
particles traversing them, and they propel part of the water 
in @ direction more or less oblique to that in which only a 
useful thrust can be exerted. It is to regain part of the 
work spent in producing this lateral velocity that Mr. Rigg 
has first suggested the application of guide blades behin 

the propeller. Roughly speaking, the water is thrown against 
these guide blades, and being deflected astern reacts upon them 
with a forward thrust. But what becomes of the water passing 
midway between two blades? It can go pretty much where it 
likes. To make the apparatus effective every particle of water, no 
matter where it traverses the propeller, ought to follow a prescribed 
and well defined path. Herein lies the difference between my 
turbine propeller and the description given of it by Mr. Yarrow. 
My propeller aims at being a perfect pump or turbine, whilst Mr. 
Yarrow’s description would make it appear an ordinary screw pro- 
peller with ped blades added. Originally I intended this style 
of pump for a different purpose—drainage of land—and I had 
some four and a-half years ago a large working model of it made, 
which I shall be glad to show to anyone interested. But as its 
great advantage consists in being able to deal with large quantities 
of water at low lifts, it occurred to me that it would be equally 
applicable for the propulsion of vessels and I proposed it for this 
purpose to Messrs. Yarrow and Co, That the propeller is really 
nothing else than a turbine pumping a large mass of water at a low 
lift. I will now endeavour to show. Call ¢ the velocity of the 
vessel, and 7 ¢ the absolute backward velocity of the water on 
leaving the turbine, then is the thrust obtained from a mass of 
water in passing the propeller per second /=m yc. The use- 
ful work done isle = and the total work represented by 
the water pumped is— 


Giving an efficiency of— 
The water arrives at the turbine with a velocity c and leaves it 
with a velocity ¢ (1+y); the acceleration thus produced being equal 


to a lift of o g (2+9) feet. Now, take as an example a propeller 


of 10 square feet discharge area, advancing at the rate of 15 knots 
an hour, or c=25°8ft. per second, and allow g=20 per cent., then is 
y=91 per cent. In other words 9 per cent. of the work represented 
by the water pumped is lost in the energy of the outflowing water, 
and 91 per cent. is employed to overcome the resistance which 
vessel and propeller experience in advancing through the water. 
If the propeller were a perfect pump having no internal losses 
whatever, its total efliciency would therefore be 1 per cent.; but 
as no absolutely perfect pump can be made, we must allow for 
some loss of power in the pump itself. Thus, assuming its own 
efficiency —considered as a pump—to be between 75 and 80 per 
cent., then we find the total efficiency of the turbine propeller to 
be about 70 per cent. of the effective engine power. 

The quantity of water passing per second would be about 300 
cubic feet per second, pumped at a lift of 44ft. This example 
shows that the turbine propeller is really nothing else than a pump 
working at a very low lift. In the sketch w is the turbine wheel 


and 7 the receiver. The water advances in the direction of the 
arrows. In order that all the water passing the turbine should be 
acted upon as much as possible in the same manner, there ought 
not to be too great a difference in the circumferential velocity at 
different points of the blades, and therefore it is advisable to make 
the boss rather large-—say | to 4 of the total diameter. Through 
tapering the forward end of the boss a gradual reduction of the 
area of entrance is obtained, resulting in a gradual acceleration of 
the water, a point which Mr. Thornycroft justly considers to be of 
importance. But I cannot agree with that gentleman when he 
says that the acceleration must take place inside the propeller, I 
believe it to be quite immaterial where the acceleration occurs, 
as long as it is gradual, and as long as the velocity of the water on 
leaving the propeller is greater than before entering it. In my 
arrangement this is obtained, as the ring-shaped outlet area of the 
receiver is, of course, smaller than the full area ahead of the 
turbine out of which the water is drawn. The back end of the 


boss is brought to a point by an easy taper, so as to minimise its 
resistance in gliding through the water. 

A propeller thus constructed can utilise a very large power ; in 
the above example the propeller would have a diameter of about 
4ft. 3in.; it would exert a thrust of 30001b. and utilise the 150-horse 
power in water pumped, or about 200-horse power developed by the 
engine. On account of its small diameter the turbine propeller 
can be placed lower than a screw, and will therefore be less 
atfected by rough weather and pitching ; it produces absolutely no 
vibration, and as it sends its own water astern in a compact 
column without eddies or whirlpools it will disturb only slightiy, if 
at all, the surrounding water. This is an important point, should 
the proposal now being made of introducing steam propulsion on 
canals be carried out ; in this case the turbine propeller will be 
least likely to damage the banks, GISBERT Kapp, 

Grantham, February 21st. 


WIND PRESSURE. 


Sir,—In the review of the progress of engineering and kindred 
science for 1881, which appeared in THE ENGINEER of January 6, 
Mr. Hawksley’s formula for wind pressure is referred to, and 


stated to be (Ss) ; but how he arrived at this is not explained. 


The following inquiry leads to the conclusion that it is nearly 
correct, 

It is stated by writers on hydro-dynamics that the force of a 
fluid moving against a plane surface is equal to the weight of a 
column of the fluid whose base is the area of the plane, and height 
twice that due to the velocity. But this is on the hypothesis that 
the whole motion of the column is destroyed by the impact, which 
is not the case in an open stream. ; 

Dr. Hutton gives as the result of his experiments on the resist- 
ance of air, that a plane of 32 square inches area moved directly at 
12ft. per second in still air met with a resistance equal to ‘840z.= 
‘0525 lb., which gives ‘23625 1b. per square foot ; and that it varies 
very nearly as the square of the velocity. But the pressure of the 
current of a fluid acting perpendicularly on a fixed plane, as com- 
pared with the resistance to a plane moved at the same velocity in 
a stagnant fiuid, is, in the case of water, according to Du Buat’s 
experiments quoted in D’Aubuison’s ‘‘ Hydraulics,” as 1:86, 1°43, 
or nearly one-third more. Accordingly, the pressure of a current 


of air per square foot of surface would be ‘23625 + ='3073lb., 


which is equivalent to in Dr. Hutton also observed that the 


pressure on a larger plane was somewhat greater than in proportion 
to the area. Allowing for this, his experiments jndicate the pro- 
bable correctness of Mr. Hawksley’s formula. ; 
Again, taking Beaufoy’s experiments with planes moved directly 
in open water, and reducing in proportion to the relative density of 
air, doubling the result because of its elasticity, and correcting as 
a. 
above for the pressure of a current, the formula io is obtained— 
thus : A plane of one square foot area moved directly at 8 knots 
per hour, or 13°527ft. per second, gave a resistance of 203°79 lb., 


then taking the mean density of dry air at sto we have 203°79 x 
166, 2 

1°43 900 310’ 
in our climate the vapour mixed with the air will probably make 
its density materially less than atm ; and thus this formula will 


and this is the most it is likely to be, because 


be near that given by Mr. Hawksley, which seems to be as nearly 

correct as the case will admit. How then is it that the anemo- 

meters at Bidston, Glasgow, and Greenwich give so much greater 

pressures ? T. G. 
Lewisham, February 14th. 


AN AUTOMATIC VENTILATOR. 

Sir,—In reply to ‘E. J. §.,” the above woodcut represents a 
thermostat made by my firm, which, although for regulating the 
opening and closing of a steam valve when rooms are warmed by 
steam, it can with ease be arranged to open and close a ventilator. 

The instrument consists of a metallic thermometer about 4ft. 
long, fixed at one end by means of a screw and lock nuts. This 
screw is for adjusting the instrument to the temperature at which 
the valve must close when the room becomes of the required heat, 


To apply this instrument to a ventilator will require little inge- 
nuity, and this is one way which I venture to suggest for your 
correspondent’s consideration :— 


| 


I have experimented with strips of different metals like those 
recommended by Dr. Ure, similar to the compensation balance 
wheels of a watch, and also to the metallic fire electrical alarms, 
but no power can be obtained out of such contrivances that will be 
serviceable for ventilating. I shall be glad to give your correspon- 
dent particulars of my experiments, which would occupy a great 
amount of your space and more of my time thanI can afford just at 
present. W. H. Batrey. 
Albion Works, Salford, Manchester, 
February 10th. 


COLD AIR MACHINES, 


Sir,—Having been travelling on the Continent for the last three 
weeks, I have only just seen Mr. Lightfoot’s letter on this subject. 
Ishould not have troubled to reply, only that, in spite of my 
explanation, he (1) persists in making the assertion that the air in 
my refrigerators can only be compressed to 301b. absolute. (2) 
Asserts without any warrant whatever that I do not even attempt 
to get rid of the assumed further amount of moisture deait with in 
his and other apparatus. (3) Misrepresents and distorts the obvious 
meaning of my use of the expression ‘‘ natural moisture,” so as to 
work out an unintelligible conclusion. (4) Misrepresents me as 
making absurd and extravagant claims to the monopoly of the use 
of natural laws. 

_ There is something very unfair in this style of argument, aad it 
is not often met with in your columns. As regards (1)—I must 
again repeat that I am not tied to any pressure of any temperature, 
but can go as high in the one and as low in the other as anyone 
else, possibly more so. If it is required to produce ice, or a freez- 
ing temperature, I can work to any required pressure and obtain as 
low temperatures, and quite as effectually get rid of the moisture as 
others may be able to do, and with less complication of apparatus. 
For cooling alone, where a temperature of only 35 deg. to 40 deg. 
Fah. is required, by working at a lower pressure, and not touching 
freezing point, all trouble with ice in the expansion cylinder is 
avoided, and sufficient moisture discharged to render the air fit for 
use ; the air is more frequently changed, the expenditure of power 
is less, and there are many collateral advantages in the avoidance 
of unnecessary and elaborate complication, wasteful expenditure 
of power for a trivial and very doubtful gain, &c. (2). This 
I have answered in (1). (3) It must have been obvious to anybody 
that I used the expression “natural moisture” as a convenient 
one to distinguish between the moisture in the surrounding air, 
which varies in quantity in different states of the weather, and must 
be taken into the machine, and that moisture specially and arti- 
ficially injected by force pump or otherwise. Mr. Lightfoot’s extreme 
hypercriticism compels me to enter into explanations the necessity 
for which it was my object to avoid. (4) I have never set up any 
claim to the monopoly of the use of a naturallaw. Prior to my 


patent there was not a single maker or patentee of cold air 
machines who recognised the necessity of or provided for the carry- 
ing off of what I must still, for convenience, call the natural 
moisture discharged by compression. They only dealt with 
injected moisture or water, and this is remarkably exhibited in the 
specifications of some of the patents, where methods of both wet 
and dry compression are shown, and in the former case means for 
discharging or draining off the water are provided, and in the 
latter not. Iclaim monopoly only for an apparatus, not for natural 
laws, which are at the service of anyone, provided they can apply 
them without using my apparatus or any modification thereof. 
These remarks also apply to the ‘‘high speed” question, which I 
adopted and parsons.» long before Mr. Lightfoot appeared on the 
scene. 

The formula given by Mr. Lightfoot is no doubt very interest- 
ing in itself, and might prove of some practical —_ in the 
management of cold air machines, if the atmosphere coul only be 
induced to accommodate itself to it at all times and seasons. 

Berlin, February 9th. JOHN STURGEON. 


TENDERS. 


TeNDERS for making, metalling, and sewering streets, 
and also for the sewering and draining of land, both situate in the 
parish of Evington, near Leicester. Frederick Jackson, C.E., 
18, Low-pavement, Nottingham. Quantities expelled. 


d drainage. 
4, d, 
Gibbins and Osborne 81 0 5 
Wm. Cordom.. .. .. « S449 % 0 
Thos. Smart .. .. 478 3 0 9310 0 
Jno, Lea and Co.—accepted 458 5 0 7617 0 


NAVAL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—John Bannatyne, chief 
engineer, to the Polyphemus, commissioned ; William W. 
Wootton, John S. Watch, John W. Bennington, and_ William 
M’Carte, engineers, to the Polyphemus; and William J. Brown 
and John Kerr, assistant-engineers, to the Polyphemus. 

GERMAN ASSOCIATION FOR THE PROMOTION OF AERONAUTICS. 
—In August last a few persons interested in the science of 
aerostation founded the German Association for the Promotion of 
aeronautics, the headquarters of the society being at Berlin. They 
determined to publish a monthly journal, the first number of 
which is now before us. Its title is, Zeitschrift des deutschen 
Vereines zur Férderung der Luftschiffsahrt. No.1, 1882. Berlin: 
A. Seydel. It is of octavo size, and consists of 32 pp. The con- 
tents include a short sketch of the history of ballooning, an account 
of a navigable balloon by Maximilian Wolff, a long article on the 
use of balloons in geographical explorations in high latitudes and 
in desert countries, together with an abstract of the proceedings of 
the association since its formation. The editor is Dr. Angerstein, 
134, Alt Jacob-strasse, Berlin. 


LARGE LEATHER DriviNG Bett.—About four years ago we had 
occasion to notice some large leather belts, upwards of 60in. wide, 
made by Messrs. Sampson and Co., belting manufacturers, Stroud 
and Manchester. We are informed that the same firm have 
recently supplied, to the order of the Société Anonyme de Loth— 
woollen mills—near Brussels, a double belt 75in. wide and 153}ft. 
long, to transmit 650-horse power indicated. It is made on their 
patent system, without cross joints. The power is obtained from 
a Corliss engine, 800-horse power, constructed by P. Van den Ker- 
chove, of Ghent. From the fly-wheel, which is 28ft. diameter by 
6ft. Yin. wide, the force is transmitted direct to the weaving shed, 
which contains 1000 looms, and spinning mill adjoining. The belt 
runs perfectly straight, and gives entire satisfaction. The mills 
are the largest of the kind in Belgium, giving employment to over 
3000 workpeople. 


Orro v. LinrorD.—At a meeting on Wednesday of those 
interested in the manufacture of gas engines about thirty were 
resent. It was explained on what grounds a reversal in the 
ouse of Lords of the decision of the Court of Appeal was 
expected, and a resolution was finally moved, seconded, and carried 
unanimously :—‘‘ That in the opinion of this meeting an appeal to 
the House of Lords would be successful in reversing the decision of 
the Court of Appeal, which appeared to have been formed upon a 
misconception of the evidence.” For better guidance as to future 
action it was decided to take the opinion of Mr. Webster, Q.C., as 
to how far the decision of the Court of Appeal would interfere 
with the general manufacture of gas motor engines, and if there 
were substantial grounds for its reversal. There was a general dis- 
claimer of any personal feeling towards Messrs. Crossley, or that 
the meeting resulted from other than commercial reasons. 


GOVERNMENT CONTRACTS.—The question of Government con- 
tracts has received much attention this week in the South Stafford- 
shire centres. Kesponding to the invitation of the Chambers of 
Commerce of Wolverhampton and Walsall, Mr. Nepean, director 
of army contracts, has attended two days in Wolverhampton and 
one day in Walsall, to receive representations from manufacturers 
touching certain requirements of the Government to which the 
manufacturers object. Mr. Nepean had also himself sought by 
circular, interviews with the Staffordshire manufacturers whom 
he did not see during his recent visit to Birmingham. In 
all but times of great urgency the army and the navy alike 
display what manufacturers believe to be unnecessary criticism 
before they pass the commodities sent up in fulfillment of con- 
tracts, and the navy, and in a few instances the army authori- 
ties also, require the manufactures to be stamped, or they stamp 
them themselves, even before they have been submitted to criti- 
cism. As it isan offence for a civilian to be possessed of goods 
initialled with the broad arrow unless he can show good reason for 
the possession, all rejected goods are very difficult to sell, even 
though they may be not otherwise unsaleable. Upon this much 
stress was laid by the manufacturers in their conversation with Mr. 
Nepean. The Government authorities have also an uncourtly habit 
when they have rejected goods of requiring the manufacturers to 
fetch them away within what the manufacturers hold to be much too 
brief an interval. Moreover, the goods must, by the manufacturer 
or his agent, be collected from where the examiner leaves them, 
and be packed up for return to the works. To this the 
manufacturers very naturally object. They require that the 
rejected articles remain out, say a fortnight, and that if in that 
interval the manufacturer does not appear to render an explanation 
of the alleged departure from sample, then that they should be 
repacked by the authorities, and returned to the manufactory, the 
back freight only being a charge upon the manufacturer. The 
manufacturers likewise desired that the period over which supply- 
ing under a Government contract extends should be less than the 
customary three years. But Mr. Nepean explained that after the 
first year any contract might be terminated upon the giving of 
three months’ notice by either side. Certain anomalies in the 
charges of the railway companies to Woolwich were pointed out, 
since they operated to the disadvantage of Birmingham, though 
the cost fell in the first place upon the Government. Upon a class 
of metal wares, required in largest quantities from the workshops 
of the district for the use of one or other branch of the service, 
the railway companies charge more by 7s. per ton if they are con- 
signed direct to Woolwich from, it may be, Wolverhampton, than 
they chargeif the goodsare consigned first to London and then to Wool- 
wich. Mr. Nepean terminates hisvisit on Saturday. He believes that 
he has already largely accomplished the object of his visit by having 
removed certain of the objections entertained by manvfacturers 
against tendering direct for Government work; but he expresses 
some surprise at not having received so hearty a response to his 
invitation as he had expected from manufacturers in a less con- 
spicuous way of business. 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER, 
PARIS.—Madame Boyveau, Rue de la Banque. 
BERLIN.—Asuer and Co., 5, Unter den Linden, 
VIENNA.—Messrs. GeRoLp and Co., Booksellers. 

LEIPSIC.—A. Bookseller. 
NEW YORK.—Tue Wittmer and Rocers News Company, 
81, Beckman-street. 


TO OORRESPONDENTS. 


*,* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 1d. postage stamp, in order that 
answers received by us may be forwarded to their destination. 
No notice will be taken of communications which do not comply 
with these instructions. 


*.* We cannot undertake to return drawings or manuscripts ; we 
must therefore request correspondents to keep copies. 

*,* All letters intended for insertion in THE ENGINEER, or 
containing questions, must be accompanied by the name and 
address of the writer, not necessarily for publication, but as a, 
proof of good faith, No notice whatever will be taken of 
anonymous communications, 

J. A. (Ashlea).—J/ you will say, in conjidence, what your machine is like 
awl how ut works, we will endeavour to advise you. 

W. R. axp Co.—Apply to Messrs. Pontifer and Wood, London ; Messrs. 
Fuweett, Preston, and Co., Liverpool ; Messrs. Mirrlees, Tait, and Watson, 
Glasgow. 

J. G. L. (Westbourne-terrace).—No account of the apparatus to which you 
reser in your note of the 13th inst. has yet been published. We shall publish 
one at an early date, 

Sipe VaLve.—Find the coefiicient of friction between the brass ring and 
iron sheave; probably this will amount to J, of the pressure. Then find 
the pressure on the sheave caused by the resistance of the valve; multiply 
these into each other ; sind the distance in feet traversed per minute by the 
rubbing surface of the sheave; multiply this by the number obtained as above 
stated; divide by 33,000, and you have the horse-power lost in friction. 

Aw ImproverR.—7o case-harden links, dc., pack them in an iron box with 

hone charcoal, parings of horses’ hoofs, leather cuttings, and a little salt. 

Lute the box with clay, and heat the whole evenly for 12 to 24 hours toa 

cherry red. If this heat be not exceeded the chances are that warping will 

not take place. Let the box and its contents cool gradually. Harden sub- 
sequently in the usual way by heating and quenching. Bone charcoal alone 
will answer, but the leather or hoof parings appear to expedite the process. 

. F. C.—The diameter of the shafts of portable engines has been arrived at 
not so much by calculation as by the results of experience. We cannot 
name a single rule which would give a shaft strong enough, and not only 
does the practice of different makers vary among themselves, but each maker 
varies his own practice. Thus, one eminent sirm has recently increased the 
diameter of all its crank shafts. Again, much depends on the shape of the 
throw, and the form given to the journals, It is possible some of our 
readers may be disposed to take the subject up and supply you with 
information. We cannot do more than refer you to the numerous drawings 
of portable and traction engines which ave to be found in our pages. 


~ 
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THE GREAT EASTERN STEAMSHIP. 
(To the Editor of The Bagineer.) 
Sir,—Would any reader kindly inform me what year the Great Eastern 
was on the gridiron at Rock Ferry? An OLD Supscriger, 
Birmingham, February 17th, 


STARCH AND GLUCOSE MAKING PLANT. 
(To the Editor of The Engineer.) 
Srr,—Permit us to ask who are makers of hi lant ¢ let 


P 
for making starch from maize ; also of apparatus necessary for making 
glucose and syrups. M. anv B. 
London, February 16th. 
SUBSCRIPTIONS. 


Tue Enaineer can be had, by order, from any newsagent in town or country 
at the various railway stations; or it can, if preferred, be supplied direct 
from the office on the following terms (paid in advance) :— 

Half-yearly (including double numbers)... £0 14s, 6d, 
Yearly (including two double numbers) .. £1 9s. Od, 

If credit occur, an extra charge of two shillings and sixpence per annum will 
be made, Tue ENGINEER is registered for transmission abroad. 

Cloth cases for binding Tuk Enoineer Volume, price 2s. 6d. each. 

Many Volumes of Tuk Encineer can be had price 18s. each. 

Foreign Subscriptions for Thin Paper Copies will, until further notice, be 
received at the rates given below :—Foreign Subscribers paying in advance. 
at the published rates will receive THE ENGINEER weekly and post-free 
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increased rates. 
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Remittance by Bill in London. — Austria, Buenos Ayres, and Algeria, 
Greece, Ionian Islands, Norway, Panama, Peru, Russia, Spain, Sweden, 
Chili, £116s. Borneo, Ceylon, Java, and Singapore, £20s.6d. Manilla, 
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ADVERTISEMENTS. 

*,* The charge tor Advertisements of four lines and under is three shillings ; 
for every two lines afterwards one shilling and sixpence ; odd lines are 
charged one shilling. The line averages seven words. When an advertise- 
ment measures an inch or more the charge is ten shillings per inch. All 
single advertisements from the country must be accompanied by stamps in 
payment. Alternate advertisements will be inserted with all practical 
regularity, but regularity cannot be guaranteed in any such case, All 
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Advertisements cannot be inserted unless Delivered before Six 
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*.* Letters relating to Advertisements and the Publishing Department of the 
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MEETINGS NEXT WEEE. 

Tne INstTITUTION oF CiviL ENGINEERS.—Tuesday, Feb. 28th, at 
Paper to be read and discussed, “Steel for Structures,” by Mr. Ewing 
Matheson, M. Inst. C.E. 

CuemicaL Society.—Thursday, March 2nd, at 8 p.m.: (1.) “On the 
Luminous ——— Combustion of Ether and other Bodies at Tempera- 
tures Below ness,” by Mr. W. H. Perkin. (II.) ‘On the Action of 
Aldehyde on Phenanthraquinone in Presence of Ammonia,” by Messrs. 
F. R. Japp and F, W. Streatfield. (III.) ‘‘ Application of the Aldehyde 
and Ammonia Reaction in Determining the itution of Qui ‘4 
by Messrs. F. R. Japp and F. W. Streatfield. 

Society or Arts.—Tuesday, Feb. 28th, at 8 p.m.: Foreign and Colonial 
Section, ‘‘ Scientific and Technical Education in Russia,” by Professor 
J. F. Hodgetts, of the Imperial College of Practical Science of Moscow. 
Alderman Sir Sidney H. Waterlow, Bart., M.P., will preside. Wednes- 
day, March Ist, at 8 p.m.: Thirteenth ordinary meeting, ‘‘ The Teaching 
of Forestry,” by Colonel G. F. Pearson. Sir John Lubbock, Bart., M.P., 
F.R.8., will preside. 
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THE PURIFICATION OF THE THAMES AND THE LEE. 
WHIte the effect of the metropolitan drainage upon the 
river Thames is the subject of reiterated dispute, attention 
is also called to the state of the river Lee. The discharge 
of the London sewage in a = of the Thames several 
miles below London Bridge leaves the water supply un- 


touched ; but the sanitary arrangements which prevail in 
the Lee basin are matters of moment, as affecting the 
supply of drinking water to a large portion of the metro- 
polis, Circumstances are now transpiring which relate to 
sewage pollution in the case of both these rivers ; and 
although there is little of popular clamour with regard to 
the Lee, it will probably be found that this river requires 
certain measures for its protection quite as urgently as the 
Thames, and in some respects moreso. Owing tothecontinual 
growth of the population in the Lee Valley, the water of that 
river is becoming increasingly impure, notwithstanding the 
means which have been adopted by the towns and villages 
of that extensive district in order to purify the local 
sewage. The results are serious, seeing that a large extra 
expense is thrown upon the East London and New River 
Companies for the construction of storage reservoirs and 
filter beds, the remedy, after all, being incomplete. It 
must not be supposed that the water derived from the Lee 
is more impure than that which is supplied by the com- 
panies drawing from the Thames. On the contrary, it is 
decidedly purer. But the misfortune is that the Lee 
water has been rapidly deteriorating, while that of the 
Thames has exhibited less positive marks of degeneracy. 
Taking the mean proportion of organic impurity in the 
Thames water supplied to London in 1868 as 1000, Dr. 
Frankland reports that the impurity of Lee water in that 
year was only 484. But while in 1880 the impurity of the 
Thames water had risen to 1263, that of the Lee water 
had become as much as 1143. Although the latter figure 
is absolutely less than the former, the ratio of increase 
which it exhibits is particularly high. 

A scheme is now proposed for the purification of the Lee 
which has for its basis a plan suggested by Sir Joseph 
Ba :salgette in 1867. The project is now much more fully 
developed, and is said to have been most carefully matured. 
It is necessarily connected with the Thames outfall ques- 
tion, seeing that it proposes a system of intercepting sewers 
having a point of discharge little more than half a mile 
below the present outfall of the northern main drainage of 
the metropolis. If raw sewage went in at this point, we 
might expect to hear a prodigious outcry against such an 
addition to the impurity already flowing into the Thames 
below Woolwich. However, it is not proposed to send the 
sewage into the river until it has been purified. The 
Thames, therefore, is not to be damaged for the sake of the 
Lee, however much London may be interested in having 
the water of the Lee as pure as possible. There is need to 
be cautious on this point, for there are powerful influ- 
ences at work, seeking to bring about a change with 
regard to the disposal of the London sewage. The 
condition of the Thames, as affected by the metro- 
politan drainage outfalls, has just been the subject 
of complaint to the Home Secretary on the part of a 
deputation from the Woolwich Local Board of Health. 
The deputation was introduced by Mr. Boord, M.P., who 
explained that the gentlemen from Woolwich desired to 
draw attention to the nuisance which they believed was 
created by the drainage outfalls at Barking and Crossness, 
and they specially wished that an inquiry should be made 
into the condition of the Thames before the Metropolitan 
Board proceeded to take power for spending money to 
enlarge the sewage reservoirs. Sir W. Harcourt might 
have reminded the deputation that enlarging the sewage 
reservoirs would not increase the quantity of sewage, 
but would prevent the discharge of any portion of the 
sewage when the tide was flowing up. As Barking and 
Crossness are below Woolwich, this arrangement might be 
expected to mitigate, if not to remove altogether, the 
nuisance complained of. But Sir William did not enter 
into this view of the question. His answer was of 
another kind, though such as he ‘thought would be satis- 
factory to the deputation. Whether the gentlemen from 
Woolwich were satisfied or not, would depend, we presume, 
upon the kind of inquiry which they wished to have 
instituted. All we can gather from the remarks of the 
Home Secretary is, that the Corporation and the Metro- 
politan Board will in some way or other—perhaps before a 
Select Committee on the Board’s Bill—fight the question 
out between them, Sir William coming in at some junc- 
ture or other as adviser to the Government. Obviously 
the most direct course would be for the Home Secretary to 
exercise the powers vested in him by the Metropolis 
Local Management Act, 1858, and order an inquiry to be 
made into the effect of the discharged sewage upon the 
condition of the Thames. This is what he is asked to do 
by the Corporation of the City, acting in accordance with 
the recommendation of their Port Sanitary Committee. 
Sir W. Harcourt has referred the report of the Corpora- 
tion to the Metropolitan Board, and has invited the latter to 
give him their answer on the subject. Sir William stated 
the case thus to the deputation, the gist of his reply being 
that, one way and the other, the subject was certain to 
receive ‘‘ very careful consideration.” 

The statement of the Home Secretary as we find it 
reported, is not so full and explicit as could be desired. 
The Metropolitan Board have a clause in their Money Bill 
empowering them to raise £160,000 for the enlargement 
of the sewage reservoirs. The Corporation may appear in 
opposition to this clause, but its merit or demerit will 
depend upon facts on which a Select Committee can form 
no safe opinion. Neither is it customary to refer the 
Board’s Money Bill to a Select Committee, seeing that it 
is first of all sifted and settled by the Treasury. In 
this instance, to decide whether or not the sewage 
reservoirs should be enlarged, demands a careful investiga- 
tion as to the state of the river, and a calm analysis of 
scientific data. It is a matter for a Royal Commission 
rather than a Select Committee. But Parliament has 
devised another method, and that is for the Home Secre- 
tary, at his discretion, to order an inquiry, which may be 
conducted with the necessary amount of care and delibera- 
tion, after which he may direct such prosecutions or take 
such other proceedings as he may think fit, so as to insure 
the prevention or abatement of any nuisance proved to 
arise from the sewage works. All this will take time, just 
as the inquiry instituted by the Board of Trade at the 
request of the Conservators took time for its performance, 


The Select Committee, to whom we may suppose the 
Board’s Money Bill to have been referred, might strike out 
the clause having reference to the enlargement of the 
sewage reservoirs, in order that the Home Secretary might 
have the subject duly investigated before a final decision 
was arrived at. If an inquiry were instituted by the 
Home Secretary, and the result was favourable to the 
continuance of the outfalls at the present points, the 
Board could ask for their money next year, and would 
doubtless get it. Supposing the inquiry to issue adversely 
to the Board, the question would assume an entirely 
altered aspect, and the metropolis would have to face a 
problem of serious magnitude. 

A perusal of the report representing the views of the 
Corporation is not altogether discouraging, though we 
cannot say that the arguments are very logical, or that the 
composition is very lucid. The report admits that “ taking 
the sewage down the river to Crossness and Barking Creek 
has materially benefited that part of the Thames imme- 
diately adjacent to London ;” but the Committee go on to 
say that the river near the outfalls is all the worse for 
“the great outpouring of sewage,” and it is asserted that 
“in times of drought and great heat its very prejudicial 
effect upon the public health is cbvious.” This, however, 
is begging the question, for there is no evidence adduced 
to show that the public heaith in any part of the Thames 
has atany time been one whit the worse for the change 
which has been made in the disposal of the sewage. A 
“ prejudicial effect” may be inferred, and that is all. The 
Port Sanitary Committee, in forming their conclusions, 
had to rely on a report from their Medical Officer of 
Health, Dr. Collingridge, and on certain analyses of the 
Thames water made by that gentleman and by Professor 
Wanklyn, the latter appending a few remarks, These 
reports and analyses the Committee say they have “ care- 
fully considered.” We have therefore to infer—though it 
is not quite “obvious” they did so—that they duly con- 
sidered a paragraph in which Dr. Collingridge expresses his 
regret that the effect of the outfalls in polluting the stream 
“has been so much exaggerated, inasmuch as the mere 
exaggeration weakens any argument in support of this 
view.” Concerning the offensive state of the river in hot 
weather, Dr. Collingridge says, “there is abundant evidence 
to show that at any rate some part—and that by no means 
a small one—of its offensiveness is due to the discharge of 
the sewage by the Metropolitan Board of Works.” Look- 
ing at the analyses, we are struck by the fact that no 
sewage is detected in the river off Tilbury, and we may 
argue from this that the nuisance complained of near Wool- 
wich is really due to the fact that the volume of the sewage 
has become too’ great at certain periods for the capacity of 
the reservoirs, so that some of it occasionally escapes on the 
flood tide. But whatever argument may be advanced 
on the subject, the persistent character of the complaints 
which are made with respect to the action of the outfalls 
appears to render it necessary that an independent official 
inquiry should be held, such as the Home Secretary has 
power to initiate, and which we presume must really come 
to pass. At the same time it is to be regretted that the 
former inquiry under the Board of Trade was not of 
such a nature as to set the whole question at rest. 

Reverting now to the plan for the purification of the 
Lee, we observe that in its present form the scheme bears 
the names of Sir Joseph Bazalgette, C.B., Major Lamorock 
Flower, and Messrs. Law and Chatterton. Major Flower, 
as the sanitary engineer to the Lee Conservancy Board, is 
necessarily familiar with the district, and the fact 
that he is personally identified with the present 
plan goes far to recommend it. That the scheme is 
skilfully laid out, is assured by the reputation of Sir 
J. Bazalgette and his other colleagues. Thus the 
plan is well weighted with regard to names. The project 
includes a trunk line of sewer commencing at Hertford and 
proceeding along the valley of the Lee. It thus curves 
round towards Hoddesdon, where it is joined by a branch 
bringing the sewage from Sawbridgeworth, Harlow, Parn- 
don, Roydon, and other places. From Hoddesdon the 
main intercepting sewer pursues almost a straight course 
down by Broxbourne, past Waltham Abbey, where it 
receives a branch from the Epping sewage outfall, and so 
on to Upper Edmonton, where there is a junction with a 
sewer from East Barnet, this latter sewer being itself 
joined a little below Southgate by a branch from the 
Hendon sewage outfall. Passing on from Upper Edmonton, 
the main sewer reaches Tottenham, whence it turns off to 
the south-east past Stratford, to a point of discharge a little 
to the east of Barking Creek, or about midway between 
the northern and southern outfalls of the metropolitan 
system. In the district thus traversed there are several 
spots where sewage works of some kind already exist. At 
the outset there are the Hertford Sewage Works, after 
which there is the sewage land of Ware, as well 
as that of Harlow, Roydon, Hoddesdon, Broxbourne, the 
proposed sewage land for Wormley, the Waltham Abbey 
sewage works, the Epping sewage land, and the sewage 
land of the Royal Small-arms Factory, followed by the 
sewage land of Enfield, Edmonton, East Barnet, Colney 
Hatch, Hendon, and Walthamstow, with sewage works at 
Tottenham and Leyton. All this area of land, now em- 
ployed for the purification of sewage, would of course be 
set free if the intercepting sewers were brought into 
operation. So also the various sewage works might be 
discontinued. If West Ham were included in the scheme 
—which is quite practicable—the sewage appertaining to a 
population numbering 128,700 need no longer be pumped 
into the river Lee, as it now is, East Ham is already ir cluded 
in the scheme. The inclusion of West Ham would also 
reduce the rate, reckoned in that case at sixpence in the 
pound for fifty years instead of sevenpence. It is ex- 
pected that the rate would become less as the value of 
the district increased. Independently of West Ham, the 
population comprehended in the project amounts to 
240,000. The sewers are designed with a discharging 
capacity equal to three times the present Pogson an 
no pumping would be required unless West Ham was 
included, and even in that case the pro main sewer 
would carry off a considerable portion of the sewage by 
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gravitation. Such are the main features of a scheme 
which. we must presume is seriously entertained, or it 
would not be brought forward under its present auspices, 


COLOMBO HARBOUR WORKS. 


Ir was but recently that we described the fatal result to 
the Madras Harbour Works of a cyclonic storm, and now 
we learn that those at Colombo have sustained the shock 
of the earthquake which has been so extensively felt along 
the whole of the eastern coasts of India and those of 
Ceylon. Fortunately, however, the effects of this convul- 
sion do not appear to have in any way injured the im- 
portant operations now being carried out in that island by 
Sir John Coode. This is the greater matter for congratu- 
lation, because we read in the Ceylon Observer that “the 
earthquake experienced in Colombo the other day showed 
its effects to the divers working under water. A strong 
and most strange current played past the sea wall, and in 
its progress severely handled the divers and diving boats— 
so much so, that the latter were cast adrift and the moor- 
ings pulled away by the force of the currents. Fortu- 
nately, no damage was done, but as the men had been so 
severely handled, all further work was stopped for that 
day.” Telegrams subsequently received report even a 
more severe shock at Trincomalee, on the opposite. side of 
the island, ata later date. It appears, indeed, to have been 
of such violence—causing an extraordinary flow and ebb 
of 12ft. in the harbour at that place—that the Ceylonese 
may well be congratulated that its course avoided Colombo 
and its new breakwater, or the results might have proved 
serious to the latter. In such convulsions of nature as 
this and the cyclonic storm, there may be seen dangers to 
be apprehended to marine works wholly unknown in more 
temperate zones. Had the second earthquake chanced to 
develope its power below the sea-wall at Colombo, it is 
scarcely to be expected that even the ponderous blocks of 
béton could have remained in situ, and had there been 
but the least disturbance of the bonding, so as to open a 
passage for the entrance of the sea into the work, the 
enterprise at Colombo might have come to as disastrous an 
end as did that at Madras. 

Whilst Mr. Parkes at the latter place is busily engaged 
in devising what is best to be done to render available 
what remains of his piers, Mr. Kyle, at Colombo, is 
more fortunately able to report good progress. We have 
before us the official report by that gentleman for Decem- 
ber last, which commences by the statement that the long- 
shore winds which continued throughout the month have 
been found to hinder his operations considerably. This 
fact affords singularly strong confirmation of Sir John 
Coode’s contention that the harbour must always be con- 
sidered an incomplete work until a northern breakwater 
has been constructed. There were many old residents in 
Colombo, who perhaps believing what they wished, in- 
sisted that during the north-east monsoon no sea was ever 
raised in the Colombo harbour which could interfere with 
shipping operations; but it is evident from Mr. Kyle’s 
statement that what is termed the longshore wind, which 
blows from almost due norti to south, stirred up waves 
which even delayed block setting. Now for ships having 
berthage along quays, the stillness almost of a millpond is 
necessary, and it may therefore be accepted as perfectly 
certain that the wave action above referred to would 
wholly prevent vessels lying alongside quays or piers for 
the taking in of cargo. It seems to us certain, therefore, 
that the Ceylon people must make up their minds to incur 
the expenditure deemed necessary by Sir John Coode to 
overcome this difficulty ; or must content themselves with a 
harbour, which, while affording a very considerable 
amount of shelter, cannot be said to be altogether perfect 
for shipping purposes. 

In spite of the delay thus caused, Mr. Kyle is still able 
to report considerable progress. The number of three- 
shift days available during the month under review were 
19%, of four men to each shift; the number of sections set 
was 21, and the length of wall advanced 128 lineal feet, 
making a gross total of 2815ft. from the junction line at 
the root of the breakwater. The quality of the work is 
said by Mr. Kyle to afford him perfect satisfaction. At 
this point in the report a curious accident to one of the 
divers employed is referred to:—“ His foot got caught 
between two stones during a strong current of water, and 
the strain twisted the limb badly at the knee-joint. He is 
still in hospital, and I am afraid will be unfit for work 
again this season.” This incident proves what unsuspected 
risks are attached to this class of work among men “ who 
go down to the sea”—in diving dresses. The concrete 
skin was carried on during the month to a point only 200ft. 
in arrear of the blocksetting, and the roads for moving the 
Titan were completed so closely up to the rear of the sea- 
wall setting operations that there was no anxiety on the 
part of the resident engineer lest a sudden change to bad 
weather should necessitate the Titan being hauled in. 
Blockmaking progressed satisfactorily, and so admirable 
have been the arrangements for this, that at no time during 
the progress of the works, have they been delayed by any 
insufficient provision of well set blocks. During the month, 
234 of these were manufactured, and the whole reserve 
in hand numbered 996. This ample provision has been 
rendered possible by the comparative proximity of the 
quarry at Mahara, to which a special line of railway has 
been laid ; but even with this aid the output from the 
quarry has not been so large as was estimated, although 
great pressure has been put upon those in charge of the 
work, The block-making for the curved portion of the pier 
was commenced on the 6th December last, and as regards 
these blocks, Mr. Kyle states that “ the thickness of the 
harbour side-blocks in each section remains at the normal 
dimensions, but the outer and intermediate blocks are 
radiated from the centre of the curve.” 

tubble mound tipping was carried on in 39}ft. of water, 
and the large amount of stone required in this depth 
caused the lineal distance accomplished to be somewhat 
below that of previous months. Still, 9616 tons were 
deposited, advancing the mound to a total distance of 
3300ft. The seaside berms were being rapidly proceeded 
with, and they would be made up to the full section in 


preparation for the setting in of the South-west monsoon, 
when all progress is, of course, stayed. Dredging had pro- 
ceeded but slowly, owing to an unfortunate delay caused 
by the breaking of the spur wheel of the steam dredger. 
This has, however, been now replaced by a new casting 
from England, and every precaution is taken against the 
recurrence of delay by such an accident. The expenditure 
to the close of last year was 5,849,593 rupees out of the 
total sum of 8,000,000 rupees voted. The recent failure of 
the Madras works will cause the progress of their rival at 
Colombo to be watched with much interest, affording, as 
they will do, much useful experience, enabling similar 
disasters to be guarded against in future constructions 
exposed to the casualties of a tropical country such as we 
have above referred to. 


EAST LONDON BRIDGES, 


A vicorovs movement is now being made with a view to the 
erection of at least one bridge below or east of London Bridge, 
and a tunnel under the river between the most eastward parts 
of East London for the traftic of West Ham and Victoria Docks 
districts, is spoken of. There is urgent necessity for a great 
increase in the means of crossing the Thames at points east of 
London Bridge, and it is remarkable that the great commercial 
interests of East London and South have not long since 
settled the question in favour at least of one bridge on Tower 
Hill. On the $th inst. an influential meeting took place. The 
Court of the East and West India Dock Company lent their 
room for the purpose, and a good deal of the obviously sufticient 
evidence of the necessity for a new bridge, and various questions 
relating to the Corporation of London and the existing bridge 
and estate funds were discussed, and two resolutions were passed. 
The first was :—“ That efficient means of free communication for 
vehicles and pedestrians between the north and south of the 
Thames, at points below London Bridge, is absolutely necessitated 
by the past growth and prospective increase of the population 
and trade of the metropolis; the more so as this increase 
is chiefly taking place in that large half of the metro- 
politan area eastward of the City bridges.” The second 
resolution was to the effect that public . meetings should 
be held for the discussion of this subject, and memorials 
be prepared for signature by the principal ratepayers in the 
eastern districts, and be presented to the City Corporation, the 
Metropolitan Board of Works, and other authorities, asking 
that immediate steps be taken to provide the required accom- 
modation. When it is remembered that 56 per cent. of the area, 
43 per cent. of the number of houses, 40 per cent. of the popula- 
tion, and about one-third of the gross annual value of the 
Metropolitan Board of Works area, are to be found north and 
south of the Thames east of London Bridge, where also all the 
docks, most of the wharves, factories, and large depéts of London 
exist, besidesthe important suburbs of West Hamand Victoria Dock 
district, which are not included in these calculations, it needs 
little argument to show the dire necessity for bridge communica- 
tion. The port of London, included in this eastern portion, 
registers one-fourth of the entire shipping tonnage of the United 
Kingdom, and returns more than one-half of the gross British 
Customs Revenue. The mere collection and distribution of such 
exported and imported merchandise is no little matter. But 
this is only a small part of the business transactions carried on 
eastward of London Bridge, and much of which has to cross the 
Thames ; hence the enormous crowding of London Bridge. To 
meet the requirements of the 2,324,000 people west of the 
Monument, no less than twelve free bridges exist over the river ; 
but for the 1,509,000 eastward of this mark, to which should be 
added the 296,290 of West Ham and neighbourhood, no bridge 
or other road communication exists. 


THE PUMPING POWER OF COAL. 


Some months ago we referred in THE ENGINEER to some of 
the experiments that had been undertaken by the managers of 
the Stockton and Middlesbrough Water Board with a view to 
ascertain the pumping power of certain qualities of coal—that is 
to say, the quantity of water that could be pumped a certain 
height with one or two different qualities of coal. These 
experiments have been continued, and a further report has been 
issued, some of the facts in which are very interesting. Two 
engines have used—for instance, for four months—one quality of 
Durham coal, and have consumed 4°05 Ib. of coal per 1000 gallons 
of water pumped, whilst another pair of engines over the same 
period have used 4°55 1b. of coal for the pumping of every 1000 
gallons of water. Again, over a shorter period, in the present 
year, the same two kinds of coal have been used. Of one it 
took 3°95lb. to raise 1000 gallons, and of the other it needed 
4°65 lb. to pump the same quantity. The cost of coal, allowing 
for a slight difference in the price, is, for the first kind of coal, 
1067d. for the quantity-needed to pump one million gallons of 
water, and for the second quality 1266d., so that there is a 
difference of over 18 per cent. in the value of the two kinds for 
pumping purposes. For the week ending January 28th last 
there is an elaborate table given of the working of these engines 
and of the coals used, which may be thus summarised :—The 
first two engines using coal (A) made average revolutions of 
11°30 and 11°31 per minute, and used 42 tons 44 ewt. of coal in 
the pumping of 24,213,000 gallons of water=3°90 lb. of coal per 
thousand. The second pair of engines, making 12°59 and 1256 
revolutions per minute on the average, used 68 tons 2% cwt. of 
coal (B) in the pumping of 33,045,000 gallons of water—4‘61 lb. 
of coal per 1000 gallons. It is the contention of the manager 
of the works that very little of the reduced consumption of coal 
in the case of the first pair of engines is due to the smaller head 
of water against which they are working ; but it would be more 
satisfactory, perhaps—as the average steam pressure is 30} Ib. in 
the first two engines and 28} 1b. in the second—if experiments 
were tried with the same coal and different engines, for however 
little may be the change in the circumstances, that little may 
materially affect the comparison. The test that has been made 
opens out a much wider question, and that is the value of differ- 
ent kinds of fuel for pumping purposes ; and it would be inte- 
resting if the experiments could be continued to test the values 
not only of twoor three kinds of coal, but of several. 


THE MIDLAND RAILWAY COMPANY AND THE TONNAGE 
RATES FOR COAL, 


Ir is some years since so much interest was taken in the 
tonnage rates for coal from South Yorkshire to Hull and else- 
where as is just now being excited by the action taken by 
the Midland Company with regard to three of the largest col- 
lieries in South Yorkshire, from which alone the Midland 
derives a revenue of something like £9000 per month. The 
action taken by the officials of the Midland Company is creating 
all the greater interest from the fact that they might have 
enforced their claim for payment in the ordinary way as a debt 
due, rather than have resorted to the withdrawal of their ledger 


accounts and demanded prepayment for all coal sent from the 
colliery sidings. Judging from the large failures which during 
the past year or two have taken place in the Yorkshire coal trade, 
and the unenviable position of some of those engaged in the trade 
at the present time, it must be admitted that had the measures 
adopted been applied to some of the district collieries, it would 
have amounted to the closing of the entire business. Fortu- 
nately, however, the companies named are in a different position, 
and payment is tendered in cash several times per day. A good 
deal of inconvenience is being caused both to the collieries and 
the railway company ; but the former are diverting all possible 
traffic to the canal to the loss of the railway company. It is 
worthy of remark that all the collieries are dependent on the 
Midland only for their outlet, and seeing that each company has 
expended from £100,000 to £150,000 upon its collieries, it 
will doubtless hereafter cause firms to pause ere they invest 
capital in a district monopolised by one railway. 


LITERATURE. 


Katechismus der Stationaeren Dampfkessel und Dampfmaschinen. 
Ein Lehr und Nachschlagebuechlein fuer Praktiker Techniker 
und Industrielle. Vox. Tu. Scuwartze. Leipzig: J. J. 
Weber. 1882. 

Tus book forms one of a series of scientific catechisms, 

which have lately issued from the press of its publishers—a 

series which has already reached considerable dimensions, 
since the present volume is No, 110. It naturally comes 
into comparison with Bourne’s “Catechism of the Steam 

Engine,” and Forney’s “Catechism of the Loccmotive” 

—which latter was founded, we believe, on a work of the 

sane series, The comparison is not to its disadvantage ; 

and this is high praise. In fact, we do not know any work 
in English offering to the student so clear, concise, and 
practical an exposition of the facts of the steam engine as 
will be found here. With regard to its particular form, 
that of a catechism, the popularity of the two works we 
have mentioned, and of others of the same type, is 
sufficient to show that it does not meet with disfavour ; 
and, in fact, as Mr. Forney points out in his preface, the 
form has a great—we might almost say an overwhelming 

—advantage, namely, that the student always knows 

beforehand the precise question to which the book is 

giving him an answer. If we compare with this the 


method of most books that are professedly scientific, and 
of all books that are not ; how we have to wander through 
|sentence after sentence, often through paragraph after 
yaragraph, in the faith and hope—how often disappointed! 
—that somewhere at the end we shall find a clear state- 
| ment of what we are supposed to have been learning, then 
no associations of childhood will lead us to say one word 
against the catechetical form of such handbooks as these. 
In fact, it merely carries out the great principle of clear- 
ness—to state your proposition before you prove it; a 
principle which, so far as we know, was first adopted by 
Euclid, and probably has assisted greatly to make his 
Elements the only text-book which can reckon its life by 
centuries, not to say millenniums. 

Next to its stating beforehand what it means to prove, 
the most important quality of a text-book—apart of 
course from its correctness and style—is a good arrange- 
ment and subdivision into parts. In this particular the 
book before us is very superior to Bourne's, and is at least 
equal to Forney’s. After a short historical introduction, 
we have Part L, on “ Heat and Steam,” divided into 
Chapter 1—Main Principles of Thermodynamics—and 
Chapter 2—Nature and Laws of Steam. Part IT. is on 
“The Boiler,’ and comprises chapters on fuel, heating 
arrangements, main properties, construction, attachments, 
&e. Part III. is on “The Engine,” with chapters on 
classification of engines, general description, valve gear, 
action of steam, rules for calculating etliciency, kc. Practical 
examples of calculation, indicating, and so on, follow, and 
lastly comes an account of certain selected types of engines, 
with illustrative plates. We do not see much room for im- 
provement in this arrangement ; and the questions put 
under each head are equally well chosen, We will take as 
an example the chapter on thermodynamics. Here the ques- 
tions asked are, in substance, as follows :—What is meant 
by the mechanical theory of heat? Can the conversion of 
heat into work be made evident to the senses! How are 
heat and work measured and compared with each other ? 
By what experiments has the mechanical equivalent of 
heat been determined? What is the most important law 
of heat for the steam engine? What is to be said as to 
the law of Mariotte? of Gay-Lussac? What relations 
are expressed by the combination of these two laws? 
What is the specific heat of a gas! What is absolute 
temperature, and its relation to the theory of heat?) What 
are internal and external work? What are adiabatic and 
isothermal curves? What is meant by a cyclical process ? 

A special point in the book is the amount of space given 
to the treatment of the compound engine, which in English 
books on the subject is apt to be more or less neglected. 
The Woolf and receiver forms are clearly distinguished 
from each other, and the different modes of compounding 
existing engines are also described—all being illustrated 
by rough but effective skeleton diagrams. At the end, 
moreover, are eight examples of actual engines, both draw- 
ings and descriptions, and half of these are compound 
engines of various types. We know no similar source of 
information on this subject in English, unless it be Mr. 
Marshall’s recent paper before the Institution of Mecha- 
nical Engineers, which, however, dealt only with marine 
engines, It will thus be seen that the catechism is not 
only well done in itself, but also brought well up to date ; 
and we think that good service might be done by anyone 
willing to reproduce it inan English dress, 
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THE CHANNEL TUNNEL. 

We have so recently referred to the tunnel scheme, 
chiefly known as that of the Submarine Continental Rail- 
way Company, and identified with the name of Sir E. 
Watkin, that there is only one reason for returning to it, 
namely, that the company, apparently represented by the 
South-Eastern Railway Company, has recently invited a 
large number of persons to visit the works which have 
heen carried out chiefly at the instigation of Sir E. W. 
Watkin, by Mr. Francis Brady, of the South-Eastern 
Railway, and Colonel Beaumont, under the advice, it is 
said, of a scientific committee. Of this committee we 
know nothing; but as Sir John Hawkshaw was until 
recently connected with the South-Eastern Railway, and 
ws he for some time pursued the study of the various geo- 
logical and engineering questions involved in its construc- 
tion, 1t is to be presumed that much of the information 
resulting from his labours has been at the disposal of those 
who have carried on the work which is now spoken of as 
the property of the Submarine Continental Railway Com- 
pany. On Tuesday a large number of visitors, chiefly 
representatives of newspapers of all classes, was conveyed 
by special train on the South-Eastern Railway to the site 
of the tunnel shafts and to Dover. Having passed Folke- 
stone and reached the site of the main shaft, which is about 
midway between Abbot’s Cliff tunnel and Shakespear’s 
Cliff tunnel, the party visited the engine and machinery 
sheds and the tipping place, where all that has been 
brought up from below has been heaved into the sea. The 
machinery here fixed consists of two double-cylinder hori- 
zontal engines with air compressing cylinders, by Messrs. 
Greenwood and Batley, and one horizontal engine con- 
nected to two compressing cylinders, The last-mentioned 
engine is not now at work, but is kept asa reserve. Steam 
is supplied to these engines by two Lancashire Galloway 
boilers, and the compressed air obtained is conveyed to 
the machine in the tunnel heading by 4in. pipes, the mean 
pressure at the engine being about 35, and at the machine 
it is about 20 lb. per square inch, a pressure which is found 
tobe sufficiently high. It may be here remarked that the fall of 
pressure thus experienced is apparently greater than that ex- 
perienved at the Mont Cenis tunnel works, where, inaiength 
of just over a mile, the initial pressure of 5°70 atmospheres 
was reduced to 5°50 atmospheres, and in the middle of the 
tunnel, through 3°8 miles of 7°625in. pipe, the pressure 
only fell from 6 atmospheres to 5°75 atmospheres, or less 
than in the case of the shorter pipe, probably due to the 

. higher temperature in the inner parts of the tunnel. The 
difference in the loss in the Cenis tunnel and at Dover is 
undoubtedly due to the difference in the size of the pipes, 
for ina pipe 3280ft. in length, according to M. Cornut, 
the loss of pressure in a 4in. pipe would be 4°446 lb., as 
compared with 2°223 lb. in an 8in. pipe, the resistance not 
being varied by the density, but only as the peri- 
meter and length. The shaft is covered with simple pit 
gear, the winding engine being an adapted locomotive, 
connected by gearing to a winding drum. In the same 
shed is a portable engine of about 6-horse power, working 
a Siemens machine for 60 Swan 20-candle incandescent 
lights and an exciter for that machine. After visiting 
these things above ground, the party went below, from 
four to six at a time, in a small cage suspended froma 
steel wire rope of about 3in. circumference, the cage being 
free to swing about, but it went down very steadily. 
The shaft is about 9ft. in diameter, and is tubbed 
with planks about 2hin. in thickness. The shaft is almost 
free from water, what there is showing itself at the bottom 
of the shaft being apparently land water trickling down 
behind the tubbing. From the bottom of the shaft, 
which is 160ft. in depth from the surface and 100ft. 
below low water, a drift is entered, which has been cut 
out {to about 12ft. by 10ft., and for about 50ft. is very 
strongly supported with whole balk timbers, From here 
the 7ft. circular heading cut by the Beaumont air boring 
machine is entered, the whole distance now bored being 
about 1100 yards. At about half this distance the 
heading is opened out to about 12ft. in width and 10ft. in 
height, and heavily timbered. Another place has, how- 
ever, been squared out to about 8ft. Gin. wide and 8ft. 
high, and same length, which is left unsupported, and 
seems to be quite sound. The whole boring is in the same 
material, namely, what is called gray chalk—a strongly 
aluminous material, cutting much like soapstone, or some- 
thing between chalk, soapstone, and gault. In the tunnel, 
where the material is still damp with absorbed moisture, 
it has a greenish colour, but on drying it becomes hard 
and a true gray. When soaked in water, however, it 
behaves more like clay than chalk, and when dam 

has an unguentous character. Throughout the aaah 
of the heading there seems to be no water, though the 
moisture in some places amounts to wetness, There seems 
to be little doubt, however, that this is where the material is 
softest, and thus most hygroscopic, for upon cutting under 
the wet surface the normally dry hard material was soon 
reached. The heading is, as we have previously said, parallel 
with, though close under, the foreshore, the boring machine 
being now probably under high-water mark. It is thus 
near enough to the sea for the infiltration of sea-water if 


fissures exist in that part which has been bored through. 
In the heading there is little appearance of dislocation or 
faults, though there is evidence of stratification, consider- 
able quantities having fallen at what we must call the 
ceiling angles, in some places where the softit of the boring 
just cuts into the underside of a bed, the appearance of 
the horizontal plane of separation being somewhat that of 
a slate cleavage plane. There are to seen, however, a 
few places where a slip has taken place in the beds. They 
may not be evidence of true faults, but of very local sub- 
sidence. These places are shown by the fall of angular 
lumps from the sides and near the ceiling of the heading, 
one of the surfaces of the plane of separation having a 
slightly grooved and anal or glissée surface. 

There are also to be found at different parts in the 
length of the heading some cast iron lining rings, in some 

laces in single, and in others double, rows. So far as the 
ring has been carried, however, the material in which it 
is made, though not absolutely free from stratification and 
evidence of slight hypogeal disturbance, is practically 
homogeneous, though it is not, as its much-speaking advo- 
cate asserts, capable of “standing on its own legs” through- 
out. The gradient of the heading is about one per cent., 
so that the machine is now about 133ft. below low water. 
So far the work promises well, and the evidence gained by 
it is confirmatory of the observations' made by Sir J. 
Hawkshaw. The heading, according to a geological map, 
or Carte Geologique Detaillé, of this part of the Channel, 
specially published by the French Minister of Public 
Works with a view to the Channel tunnel projects, is in a 
narrow strip of the gray chalk running along under that 
part of the coast, and which broadens out and then runs 
across the Channel, becoming again very narrow near 
Sangatte. There does not seem to be much reason to 
expect that this main body of the bed of this material 
should be less sound than the narrow strip in which the 
heading is made. In the tunnel few fossils or flints pre- 
sent themselves, but there are patches of harder and dryer 
chalk here and there which sometimes break off the heavy 
steel boring tools fixed in the head of Colonel Beaumont’s 
compressed air boring machine. Some few fossils have 
been found, and Mr. Lewis Nebel, the practical electrician 
for Messrs. Siemens, who have carried out the lighting of 
the tunnel, has found a few crystals of schwefelkies, or 
a bisulphate of iron. In the tunnel there are forty- 
eight lamps, and nowhere is the great advantage of 
the system better shown than for work in such places. The 
operators of the boring machine are as well off for light as 
if in daylight. The lamps, forty-eight in number, are 
placed alternately, six in series, and then ope on branches 
from the cables, forming a combination of connections in 
series and in parallel arc. 

Two pairs of narrow gauge rails are laid from the bottom 
of the tunnel shaft to the boring machine, and the borings 
from the machine are raised by a cup elevator into square 
iron tubs holding about one-third of a eubic yard, which 
run on hand-pushed trolleys to the shaft bottom. A 
small Beaumont air locomotive is soon to be employed on 
this work. The machine at present makes about three 
revolutions per inch advance, and when working 
makes about three revolutions per minute. Colonel 
Beaumont expects to do more than this. The tunnel 
air is damp but clear, owing to the quantity of air 
exhausted into it by the machine and the absence of 
candles and oil lamps. Respecting the working of the 
tunnel when completed, Colonel Beaumont proposes to do 
this, and to ventilate at the same time, by compressed air 
locomotives having receivers capable of holding 1200 cubic 
feet of air at a pressure of 70 atmospheres, or about 1000 lb. 
per square inch, and equal to 80,000 cubic feet of free 
air, which, he says, while travelling at the rate of 30 
miles per hour, and giving out 4000 cubic feet per mile, 
would supply 2000 cubic feet of fresh air per minute. 
According to the accounts of the experiments made with 
the Beaumont air engine running between Stratford and 
Leytonstone, 23 lb. of fuel were used by the compressing 
engines per train mile made by the engine and its car, 
weighing thirteen tons, or 1°77 Ib. ot fuel per ton per mile ; 
but as the compressing engine was only working for one 
quarter of each vam it was estimated that the consumption 
would drop to 10 Ib. if the compressing engines were fully 
employed. It is difficult to see why the drop should be 
so much as from 23 lb. to 101b., or from 1°77 lb. to 0°77 lb. 
per ton per mile, as a consequence of working the compress- 
ing engine continuously. This is equivalent to making 
a reduction of 57 per cent. in the fuel, because an engine 
is made to run 100 per cent, of its time instead of from 25 
to 30 per cent. At the luncheon after the visit to the tunnel 
on Tuesday, however, Colonel Beaumont said he expected 
to work the traffic for 0°25lb. of fuel per ton per mile, 
which is, to say the least, considerably less than 0°77 lb., 
even on the above assumption of improved efficiency. 
However, it is not our intention to go into this question 
here or any of the heey relating to the propriety of 
making a tunnel. e have here given only a brief account 
of what was seen on Tuesday, and for the present refrain 
from further remarks. A good deal might be said on the 
nature of many of the statements made in the speeches of 
the leader of this new company, and which were distributed 
in pamphlet form to the visitors, that they might “learn 
the facts as they went down to Dover,” but this is not 
necessary. 


CRYSTAL PALACE ELECTRICAL EXHIBITION. 
No, II. 

So much has been done at the Crystal Palace within 
the last two weeks, that those who intend to visit the 
Palace may do so at once in the certainty that they will 
gain little or nothing by further delay. The Crystal Palace 
authorities have not been idle, and a much-needed work 
of renovation is going on in various directions. The effect 
of the brilliant light at night does much to enhance the 
beauty of the building, and lovers of art will find in the 
Alhambra Court something equivalent to a new sensation, 
the charming effect produced there by the system of 
lighting adopted leaving, we think, nothing to be desired. 


A notice of the contents of the Exhibition written with- 
out special reference to the motive power would be very 
unsatisfactory, and we propose, before saying much about 
the electric light or the telegraph and other apparatus 
exhibited, to deal with the engines employed in driving 
the multitude of dynamo electric machines at work. 
For convenience of reference we shall speak of the engines 
as No. 1, 2, 3, and so on. 

The engines may be regarded as roughly divided into 
eva or sections. Beginning at the tropical end of the 

alace, we find one group; half way down on the north 
side is a second group ; on the south side on the basement, 
near the ivory turning department, with which all visitors 
to the Palace have long been familiar, is a third group ; and 
at the side of the long covered way leading from the 
Palace to the London, Brighton, and South Coast Railway 
station, is a fourth group. Besides these there are certain 
single and more or less isolated engines at work in several 

laces. We shall begin with the group at the tropical end. 

ere a large galvanised iron shed has been erected by 
Messrs. Humphreys, of the Borough. This house closely 
adjoins the Palace, from which, indeed, it can be entered 
through swing doors. A platform or gallery railed off from 
the rest of the house runs round three sides for the accommo- 
dation of visitors. The house is divided longitudinally into 
two nearly equal parts by a line of shafting 4in. in diameter 
and about 70ft. long. On that side of the shaft next the 
Palace are fixed the various dynamo machines driven by 
the engines which stand on the other side of the shaft. 
With one exception all the engines in this house are by 
Messrs. Robey and Co., of Lincoln, and of their well- 
known semi-portable type. That is to say, they resemble 
railway locomotives taken off their wheels. The boilers 
are of the locomotive type, and two cylinders placed 
under the smoke-box drive a crank shaft near the fire-box 
end of the framing on which the engine is supported. 
Messrs. Robey have here tive engines of various power, 
and as they stand in a row they make a very attractive 
exhibit. 

No. 1 is a 50-horse power, nominal, engine, with two 
cylinders, 17jin. by 24in. stroke. The engine has two fly- 
wheels, one at each side, 7ft. 6in. in diameter and 12in. 
wide. Two belts, each 12in. wide, transmit the power 
from the engine to two 30in. pulleys on the line shafting 
before referred to, which makes 256 revolutions per minute. 
The shafting is divided into sections, any two of which can 
be coupled together, so that one engine can drive the 
whole, or all five engines can drive together on it. No. 1 
engine is now running its own section of the shaft, which 
is fitted with 53in. pulleys, from which belts are taken to 
one No. 8, nominal forty arc lights, Brush dynamo-electric 
machine, making 700 revolutions per minute, and to a 
No. 7 Brush dynamo, making 960 revolutions per minute. 

No. 2 engine is similar in type to No. 1. It is 20-horse 
power nominal, with two cylinders 10}in. diameter and 
l14in. stroke. It has one fiy-wheel, 6ft. in diameter. The 
belt is 8in. wide, and drives a 36in. pulley on its length of 
countershaft, on which are fitted other pulleys 45}in. 
diameter, driving two nominal seven are light Brush 
machines. 

No. 3 is a30-horse engine, with cylinders 12}in. diameter 
and 18in. stroke. The single fly-wheel is 7ft. in diameter; 
the belt is 12in. wide ; the countershaft engine pulley is 
36in. diameter, and the pulleys for the dynamo electric 
machines 53in. This drives one No. 8 machine, to supply 
asingle are light said to be equal to 150,000 candles, in 
the tropical department. 

No. 4 engine is identical with No. 2, save that it has a_ 
large fire-box for burning wood. 

No. 5 engine is 25-horse power nominal, cylinders 114in. 
by 16in. The fly-wheel is 6ft. in diameter; the belt Yin. 
wide; the engine pulley on the line shaft is 34}in. 
diameter; the dynamo pulleys 45}in., driving two No. 7 
Brush machines at 900 revolutions per minute. 

No. 6 is a little engine—Hodgson’s patent rotary, pro- 
vided with steam by a small launch boiler made by the 
Thames Ironworks Company. The engine, concerning 
which we shall say more presently, drives a small dynamo 
direct, which is used for testing purposes. 

On the line shaft are fitted three friction clutches of 
American invention, They are of the knee joint type, 
two drivers being forced into grooves in the inside of a ring 
when coupling is to be effected. The large engine, No. 1, 
can be coupled up only by a flange coupling of the normal 
type. By the use of the friction clutches, should any 
accident happen to an engine, it can be cut out and its 
length of line driven by the remaining engines without a 
moment's delay. This is a very excellent arrangement, 
worthy of extended adoption. Messrs. Robey and Co. have 
had much trouble with the water supply ; an old 3in. main in 
this part of the ground was placed at their disposal by 
the Palace authorities, but it burst several times, and had 
at last to be replaced by a new 2in. main, All the engines 
draw from their own bed-plate tanks, and are fitted with 
a feed pump and an injector. 

Leaving the tropical department and proceeding half 
way down the length of the Palace near to the entrance 
from the High Level station, we find engine No. 7,a 20-H.P., 
by Messrs. Robey and Co., similar to No. 2already described. 
This engine stands in a shed in a corner outside the Palace, 
and up to Monday last it had been found impossible to 
work it. Steam could not be got up because of the smoke 
which rushed into the Palace whenever the fire was 
lighted. All kinds of cowls and shields were fitted to the 
top of the chimney where it came through the shed roof, 
but in vain. On one occasion, when the day was calm, 
steam was got up, but the wind began to blow soon after- 
wards, and in spite of the draught due to the exhaust 
steam could not be kept up. We believe the difficulty has 
been got over by lengthening the chimney. The engine is 
intended to drive a Gramme machine and its feeder, the 
one making 750 and the other 700 revolutions per minute, 
supplying Gerard’s arc lights. A countershaft and cotton 
belting are used. 

Engines No. 8, 9, and 10 are by Messrs. Robey and Co, 
They are all alike of 25-horse power, similar in dimensions 
to No. 5, They are situated in the basement close to the 
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central entrance from the terrace. They drive Edison’s 
machines. Each engine has two fly-wheels; each fly-wheel 
drives a short length of countershafting, with pulleys 
24in. in diameter. The inside of each pulley is bored out 
and fitted with a cone clutch, so that the six lengths of 
shafting can all be coupled up, or any one engine can drive 
any one section or all the sections. Each fly-wheel drives 
two vertical Edison dynamos, similar to those illustrated 
in Tue Enerneer for Nov. 4th, 1881. All the twelve dynamos 
are connected on to one circuit or line wire, but by the 
clutch arrangement to which we have referred any two 
dynamos can be cut out of the group at will without 
stopping the others. Messrs. Robey and Co.’s arrange- 
ments will be found well worth careful examination, very 
great pains being taken by the firm to adapt them to the 
special and often peculiar requirements of electric light 
engines. The engines are all fitted with equilibrium 
governors, and run with great regularity. The working 
pressure is about 80 Ib. 

_No. 11 engine will be found close to those we have just 
described. It is a portable double-cylinder engine, with 
automatic expansion gear, by Messrs. Ransomes, Head, 
and Jefferies, and is practically identical with that used 
on the Thames Embankment to work the Jablochkotf 
system along the river side. The cylinders are 10in. 
diameter and 13in. stroke. The fly-wheel is 6ft. lin. 
diameter, and the belt is 9in. wide. The countershaft is 
fitted with tive pulleys of various sizes, driving two Weston 
nominal 10-light dynamos, two Maxim “ distributors,” 
each equal to 100 Maxim lamps of thirty candles each, 
and one “feeder.” These machines all make about 900 
revolutions per minute. 

No. 12 is a portable 6-horse power engine, by Messrs. 
Ransomes, Head, and Jefferies, carrying a small Gramme 
machine on a shelf in front of the smoke-box. It isa 
well-known type of electric light plant principally intended 
for contractors’ use. 

No. 13 is a Hodgson rotary engine, supplied with steam 
by a launch boiler. This is nearly the same as No. 6, but 
larger. 

Nos. 14 and 15 are two double-cylinder portable 16-H.P. 
engines by Messrs. Marshall, Sons, and Co., Gainsborough. 
They have 6ft. Gin. fly-wheels with Qin. belts, and they 
drive 52ft. of line shafting in two sections, interchangeable ; 
that is to say, either engine can drive the whole line. 
From pulleys on the one section of shaft belts lead off to 
three “H” Gramme machines, and three “ A” Gramme 
machines. Two spare machines are provided, but not in 
use. The other section drives two “ E” Gramme and four 
“B” Gramme dymanos for the incandescent light. There 
are three spare “A” machines provided. The machines 
make about 1050 revolutions and the engines 120 revolu- 
tions per minute. 

No. 16 is the first compound engine ever built by Messrs. 
Marshall, Sons, and Co. It is of the semi-portable loco- 
motive type, with the cylinders under the smoke-box. It 
is nominally 8-H.P., and can be coupled up with No. 15 
engine. It is able to drive four “B” Gramme machines. 
Steam will be taken from its boiler to drive one of 
Hodgson’s engines driving an E Gramme machine. 

Returning upstairs to the main building, we have next 
engine No. 17, Galloway’s large fixed compound, put down 
to drive woollen machinery during the exhibition last 
year, and.already described and illustrated in our pages. 
This engine drives a large number of dynamos, among 
which may be mentioned five Burgen machines—two “C,” 
one “C 2,” and two “C 1”—for Mr. Crompton, and several 
others which have hardly yet been got into full work. 
Not far from this engine will be found two, one vertical 
the other horizontal, by Mr. Hindley, of Bourton, Dorset. 
Neither of these was at work at the time of our last visit to 
the Palace, and we have therefore not numbered the 
engines for the moment. : 

The most remarkable group of engines in the exhibition 
is that shown by Messrs. John and Henry Gwynne, of 
Hammersmith. They have adapted their well-known 
centrifugal pump engines with great success to drive 
dynamos. No. 18 is a vertical engine, 94in. cylinder, 8in. 
stroke, intended to run at 200 revolutions per minute, and 
drive through a 6in. belt on a 3ft. Sin. fly-wheel. No. 19 
is a similar engine but horizontal. It is fixed at one end 
of a heavy plank, and drives a “ W1” alternate current 
Siemens machine, with a “ D7” exciter. The last is driven 
by a curious belt made up of a vast number of small strips 
of leather secured together with wire pins, so as to 
resemble a very wide fiat link pitch chain. 

Engine No. 20 cannot fail to attract the attention of 
engineers. It has a horizontal cylinder 5}in. diameter 
and 4in, stroke, and its crank shaft is coupled direct to a 
Siemens “ W 2” machine on one side, and a “ D7” exciter 
on the other. The whole arrangement is very compact. 
This engine will run up to 800 revolutions per minute, and 
we have seen it making 650. 

Engine No. 21 is the same class of engine but vertical. 
It drives direct a Siemens’ “D2” dynamo, and a“ D8” 
exciter. At the time we saw it it was making 615 revolu- 
tions per minute, and it had only just been started. Steam 
is supplied to all Messrs. Gwynne’s engines by two semi- 
portable 12-horse power boilers standing in a shed 
abutting on the Palace. In this shed will also be found 
engine No. 22, a 12-horse power single-cylinder portable 
engine, by Messrs. Marshall, Sons, and Co. This engine 
has a cylinder 9in. by 12in.; is fitted with horizontal 
automatic expansion, and with two 4ft. fly-wheels, each 
carrying a 5in. belt. It drives aSiemens’ “ W 1” machine 
and No. 7 exciter. In the same shed isa Thames Ironworks 
built boiler to supply a group of Hodgson’s engines, Nos. 23, 
24, 25, 26, 27, 28, and 29, all driving A Gramme machines, 
and exhibited by Mr. Norwood Earle, of Cannon-street. 
We have already alluded to the Hodgson engines, and we 
may say here that they are the best rotary engines we have 
yet seen, and appear to be very well adapted for moderate 
powers, running at very high velocities without noise. 
They owe their success to the workmanship, which is very 

indeed, and reflects much credit on the Thames 
ronworks and Shipbuilding Company, by whom they have 
been construeted. We shall in due time illustrate all the 


types of engines to be found at the Crystal Palace. We 
begin with Mr. Hodgson’s, shown in Figs. 1, 2,and3, Itis 
thus described by the inventor : 


The cylinder is divided lengthways by a diaphragm, two 
piston cams D being feather keyed on the shaft S,one on each 
side of the diaphragm, and rotating in the direction of the 
arrow. These pistons are placed on the shaft in opposite 
positions to each other, by which arrangement the engine 
is perfectly balanced, and when the steam is exerting full 
power upon the one, the other is open to the exhaust ; 
nearly equal pressure is maintained throughout the revolu- 


tion of the shaft, and great regularity and steadiness 
ensured. A is an abutment valve fitting into a recess in 
the cylinder ; the tail of this valve rests on the surface of 
this cam as shown, and rises and falls as the piston rotates. 
The Donen of steam on top of the valve ensures 
its always working tight, and a cushion of steam is 
arranged at g to prevent it striking the top of the cylinder. 
There is a steam port on each side of the diaphragm, by 
which steam is admitted to the two pistons by an oscil- 
lating valve V._ This valve is worked from an excentric— 
Fig 2.—on the shaft, and admits steam to each piston alter- 
nately. The excentric is set on the shaft, so that the 
steam is admitted by the valve V at the moment the point 
fin the cam arrives at the point gin the cylinder, and 
cut off when F arrives at 2. The steam enclosed in the 
space B is then allowed to expand until f arrives at /, 
when the steam commences to escape into the exhaust 
cavity C, and thence through the branch F. Thus it will 
be seen that the steam is cut off at about half stroke, that is 
to say, the capacity of that part of the cylinder filled with 
steam at the moment of cutting off is doubled before the 
steam is allowed to exhaust. One of the important features 
of the engine is an absence of other than metallic packin 
—glands and stuffing-boxes being entirely dispensed wit 
The rotating shaft bearings in the cylinder are kept steam- 
tight by the pistons working closely against the cover ; the 
pistons are packed at the diaphragm end by rings made 
of phosphor bronze, and there seems to be very little wear 
on these packings, and from their appearance after running 
for some years it is quite evident they keep practically 
steam-tight. 

We have yet to describe the engines in the shed at the 
side of the covered way to the Low Level station, Our notice 
of these we must reserve for another article. 


WEYMOUTH BRIDGE. 

Tuts bridge, which crosses the harbour, joins Weymouth 
proper to the Melcombe Regis part of the borough, and with the 
exception of a decrepit wooden structure in the neighbourhood, 
forms the only road connection between the island of Portland 
and the main land. The bridge as it stood in 1878 dates from 
about the year 1820, and was strongly built of Portland stone, as 
shown in Fig. 1. To allow of vessels passing in and out of the 
inner harbour or back-water an opening was necessary, and the 
authorities of that day having at considerable cost built the side 
arches of masonry, wide enough for a double line of vehicles, 
fixed an iron opening bridge wide enough only for one line. 
Thus narrowed, the bridge proved quite inadequate for the 
traffic of recent years, and the steep gradients of 1 in 10 were not 
only difficult of ascent with heavy loads but caused a continuous 
wearing away of the road surface by the wheel drags in the 
descent. _ Besides this the gearing worked with difficulty, and the 
two leaves of the opening bridge became so loose at their 
junction at the crown of the bridge as to render the opening and 
shutting difficult and unsafe. These inconveniences at last became 
unbearable, and the corporation asked Mr. Ewing Matheson, 
M. Inst. C.E., to advise as to the repair of the old bridge and as 
to the cost of anew one. Mr. Matheson reported that though 
the old iron structure might last a little longer before it became 
unworkable, it was so worn and corroded that it could not be 
taken to pieces and repaired with any hope of being put together 
again. On this report an alteration of the old bridge and the 
construction of a new opening span was decided on, and parlia- 


mentary powers were obtained in the session of 1879, the neces- 


sary funds being borrowed on the security of the tolls for vehi- 
cles—foot passengers going free—with the collateral security of 
the borough rates. 


DETAILS Of LOOSE RINC & ROLLERS 


The scheme as carried out comprises the widening of the south 
approach, the lowering of the gradients, and the erection of a new 
opening span of the full width of the stone arches, The plan— 
Fig. 4—shows the widening of the south approach, the footpath 


FIG.9 


and parapet at the curve being carried on iron girders spanning 
from the shore arch to the quay wall. The dotted lines 
indicate the narrow roadway, and the black lines the new 
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opening bridge. As the opening span was much wider than 
the one it was to replace, a wider space on which to turn was 
necessary for it, but by removing the upper course of mason 


on the south pier, a sufficient and solid base for the fronwor' 
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STEAM FIRE PUMP. 


MR. JOHN WOLSTENHOLME, RADCLIFFE, MANCHESTER, ENGINEER, 
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SECTION THROUCH VALVE CHAMEER 


Wr illustrate above a steam fire-pump manufactured specially 
for cotton mills. The pump requires no particular description, 
for the engraving clearly illustrates its construction. 

A trial of one of these engines recently took place at the mills 
of Messrs. Kershaw and Bamford, Oldham The mill is situated 
between the mills of the North Moor and Coldhurst Spinning 
Companies, and the three mills are now each supplied with the 
same Wolstenholme pumps, with Sin. pump barrels and 16in. 
steam cylinders. In case of fire the hose pipes from the three 
mills can be coupled together immediately and the engines set 
to work, and in a few minutes from the alarm being given twenty 


jets could be thrown on either of the mills. The trial com- 
menced with playing a lin. jet, which was thrown, according to 
an Oldham contemporary, a height of about 50ft. over the mill 
chimney, which is 150ft. high. Another jet being coupled, the 
‘wo were thrown over the chimney about 30ft. Four jets were 
then coupled and thrown considerably higher than the mill 
tower, maintaining 150 1b. pressure on pump. When the pump 
was working at the highest pressure it was noiseless. This 
engine may be worked at any speed from one to tifty strokes per 
| minute, and against any pressure from 1 1b. to 300 lb. pressure 
| on pump. 


was provided, and in this was placed the roller-path and gearing, 
the opening span being in one piece and not in two leaves as 
before. The roadway of the bridge could now be made horizontal, 
enough masonry being removed from the haunches of the arches 
without touching the arch stones themselves. On the north 
approach, however, it was impossible to lower the road because 
of the headway necessary over the tramway by which the rail- 
way traffic has access to the steamer quay seaward. The turn- 
table of the bridge rests on twenty-four cast iron rollers 12in 


diameter—Fig. 9—the upper and lower roller paths being also of | 


cast iron. The rollers are held in a light wrought iron frame- 
work, being purposely left thus free. The main girders are as 


shown in the elevation, and are of plate iron except where | 
they form the parapet over the opening, they there being | 


lattice. The roadway is carried on cross girders, on which, 
for the overhanging portion are placed longitudinal planks, 


cross planks and wooden blocks, while for the heel or balance 
weight portion are iron plates, concrete, and granite setts. The 
weight of iron in the movable part of the bridge is 79 tons, 
including the machinery, and the total weight, including concrete 
and paving, is 207 tons. The centre of gravity of this weight 
coincides exactly with the centre of the roller path, and as there 
are twenty-four rollers the weight on each is 8°6 tons. The 
bridge when closed is calculated to carry a moving load of 100 1b. 
per superficial foot. The moving mechanism is double, i.e., 
there is a pinion under each footpath working into the same 
fixed rack—Fig. 11—and operated by crank handles and gear, 
single and double, compactly arranged in the two parapets— 
Fig. 10—so as not to obstruct the traffic on the bridge, the work- 
men standing on the footpaths. The two sets of wheels can be 
worked separately or together, each being arranged on the planet 
principle to move in or out of gear. 


It was first intended to utilise the water pressure in the town 
mains for turning the bridge, but as the opening takes place only 
about once a day, the expense of hydraulic apparatus was avoided, 
and the hand gear alone provided. The bridge was ready for traffic 
on May 14th last year, and the accommodation it provides, and 
the easier traction for vehicles, give great satisfaction. Mr. J. 
T. Whettam was the contractor, the ironwork being made by 

| Messrs. Handyside, of Derby, and the opening gear by Messrs. 
Brinjes and Goodwin, of London. The total cost was £5000. 


|THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 
(From our own Correspondent.) 

| THE week's mails from the Cape, and from Sydney, Melbourne, 
' and Adelaide, have brought forward a little more business in light 
| samples of finished iron, but generally the week. does not show 
| pe improvement in the extent of new business offered. Marked 
bars remain firm where £7 10s. has been the quotation, or, indeed, 
where £8 or £8 2s. 6d. has been the standard quotation of firms of 
note ; and it was impossible to-day—Thursday—in Birmingham 
to get at under £7 10s. certain excellent bars that, though at that 
time priced at £7, I yet intimated that £7 10s. was soon to be the 
figure required. Common bars are scarcely so firm, £6 15s. being 
now frequently required where £6 17s. 6d. was before being asked. 
Yesterday in ‘Websutbenaston, and to-day in Birmingham, the 
demand for this commodity was not brisk ; and more, proportion- 
ally, was done in a better quality, for which £7 was asked. 

Hoop and strip orders were sought after upon both Exchanges, 
and the makers showed a slight tendency to a little more weakness 
than was last week noticeable. 

Sheets were variable in price. It might have been possible to 
buy some kinds from one or two makers ~vho have overstood the 
market, and are now beginning to need work, at 10s. under the 
prices which they refused at the quarterly meeting, but the experi- 
ence was not general. Nevertheless specifications are being still 
inconveniently withheld chiefly by the galvanisers. 

Plates were very strong of branded qualities for boiler making. 
£9 and upwards was freely asked, and only small lots would be 
booked at £8 10s. for ‘‘ Wright” quality. 

The works keep well employed in most of the departments, but 
more new orders must be soon distributed if the prevailing full 
time is to be continued. 

Pig iron was easy to buy to-day of common qualities. Cinder 
quality was to be had at £2 2s. 6d. easy; but all-mine was 
unchanged at from £3 5s. to £3 10s.; and the users of best 
hematites were complaining at the tardiness of deliveries. 

Coal was weak. e house coal collieries are pressing supplies 
upon the proprietors of mills and forges, and were prepared to 
book considerable quantities at well under 6s. per ton. This 
weakened the market, and manufacturing coal not of the first order 
was easy to buy at a drop upon the week of from 3d. to 6d. per 


ton. 

The Shropshire finished ironmasters have fixed March 13th as 
the date upon which the advance in wages of 9d. od ton to pud- 
dlers and 74 per cent. to millmen, granted by the Mill and Forge 
Wages’ Board, is to come into operation in their district. 

e North Staffordshire men are showing some little dissatisfac- 
tion that the advance is not larger than the board have awarded. 
They assert that iron has risen in price over 50 per cent. during the 
last twelve months, and they urge that the advance conceded to 
them does not represent their fair share of such increase. Their 
ag eg are not, however, taking any serious form, 

e Hill Top Colliery, near ‘Wellington, Shropshire, which has 


been inactive for a long time, is shortly to be re-opened. Work 
will thus be given to about 300 hands. 

The Leigh’s Wood Colliery, near Walsall, liquidated some time 
back, and since then consequently vacant, has just been bought by 
Mr. John Marshall, Tamworth. 

The bill I mentioned some time back as having been promoted by 
the South Staffordshire Mines’ Drainage Commissioners to give 
them powers to levy, as a maximum, a rate of 9d. instead of 6d. 


as now, has d its second reading, and will soon become an 
Act. The bill was promoted to facilitate pumping operations in the 


Tipton district, but a wrong impression seems to have obtained 
there that it is an indication that the commission is about to leave 
its work unfinished and liquidate. This feeling resulted in a pro- 
posal at a monthly meeting of the commission on Wednesday to in- 
troduce a clause in the Bill altering the rate back to 9d. “in the 
event of a prospect of liquidation.” Only one supporter was found, 
the groundlessness of the idea was shown, and the proposition was 
withdrawn. 

The masters in the chain trade having expressed their willing- 
ness to concede from 10 to 15 per cent. advance on the hammered 
and country work, the operatives met on Tuesday to consider the 

roposal, The offer hardly meets their requirements, but they 
0 decided to accept it, with the strict understanding that in the 
event of any attempt on the part of the masters to draw back 
a strike will be at once resorted to. 

The Wolverhampton Chamber of Commerce will be celebrating 
their quarter-of-a-century existence at an annual meeting to- 
morrow—Friday—with the mayor of Wolverhampton presiding. 


NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 

Manchester.—There is very little material change to notice in 
the condition of the iron market here since last week. Buyers are 
still giving out new orders very sparingly, whilst the pressure to 
secure orders which is shown by a good many second-hand holders 
of iron tends to weaken the market. The effect of this is felt not 
only in raw materials, but also in finished work, and generally it 
may be said that the new inquiries coming in are just now fewer in 
number than they have been during the last five or six months. 
Trade itself, however, can scarcely be said to be actually worse, 
and the present depression is looked upon as only temporary. 

Lancashire makers of pig iron are still kept busy with deliveries 
under contracts ; but as these are being rapidly worked off without 
being replaced, more anxiety is being shown to secure new orders. 
Nominally, the list quotations for delivery equal to Manchester 
remain at 52s. 6d. per ton less 24 per cent.; but if anything like 
good offers were made for delivery up to the end of June, local 
makers would be open to entertain them at under 50s. per ton. 
In fact, I have good grounds for stating that local and district 
brands, such as some of the Lincolnshire irons, could now be 
bought at prices ranging from 48s. to 50s., less 24 per cent. for . 
forge and foundry qualities, delivered equal to Manchester. Mid- 
diesbrough iron has been quoted at 49s. 10d. to 50s. 1d. per ton 
net cash, but no business of any importance has been done at these 
figures. 

“Makers of finished iron in this district also continue well em- 
ployed with orders in hand, but there is a falling off in the amount 
of new business coming in, and the promptness with which speci- 
cations can now be completed is an indication that there is not the 
pressure upon makers as was the case a month or so back. In 
view, however, of the upward movement in wages which in this 
district will have to follow the advance of 74 per cent. conceded 
in Staffordshire, and in one or two cases has already been 
granted, manufactured iron makers cannot very well entertain the 

uestion of a reduction in prices, although the market just now is 
decidedly against them. The minimum quotation for bars 
delivered into the Manchester district is consequently being main- 
tained by makers at £7 per ton, but there is a good deal of under- 
selling amongst merchants. 

In the engineering trades works generally are kept well employed, 
and the principal local firms have, as a rule, orders in hand which 
will keep them going for some time to come. Complaints, how- 
ever, are still made that the prices at which work has to be taken 
are very low, and that even the new orders coming in are not so 
numerous as they were. The reports sent in from the various 
districts connected with the workmen’s societies are, however, 
generally of an encouraging character. The returnsissued thismontk 
by the Ironfounder’s Society report trade as good in Salford, Roch- 
dale, and Crewe, as moderate or improving in Manchester, Liver- 
pool, Birkenhead, Bolton, Barrow, Oldham, St. Helens, Warring- 
ton, Preston, Burnley, Blackburn, and Stockport, changeable at 
Accrington, not so good at Staleybridge, and at Wigan, Darwen, 
Heywood, and Lancaster. As to the general state of trade 
throughout the country, the returns show a decrease of 115 men in 
receipt of out-of-work donation, as compared with last month. The 
returns of the Amalgamated Society of Engineers also show 
equally satisfactory results, the number of districts in which trade 
is good is increasing, and the number of members in receipt of out- 
of-work benefit is steadily decreasing. 

The wages question has not yet got to the final stage. Following 
the concession of an advance of 2s. per week by the Iron Trades’ 
Employers’ Association in the Manchester and Salford districts, 
the agitation has extended to several other districts, and a second 
circular has been sent out by the district committee of the 
Amalgamated Society of Engineers, stating that the employers of 
labour at mills, factories, dye works, print works, or works of a 
miscellaneous character, where members of the society are 
employed, and where they have been reduced, will be required to 
restore the amount of such reduction from the 1st March next. 
The committee add the hope that this request may meet with 
cordial approval, and that it may be considered in the same spirit 
as was displayed by the Iron Trades’ Employers’ Association in 
dealing with their recent demands, which had been so honourably 
concedel, This good example the committee trust will be 
followed, and thus still further strengthen the good feeling which 
has existed for so long a period, and which they hope may long 
continue. With regard to wages, the Ironfounders’ Society report 
that in some of their branches the members had realised an 
advance in wages, ——' fe the amount to what it was prior to 
the depression, and this been done, they were glad to say, 
without the disagreeable consequence of strikes. 

Messrs. De Bergueand Co,, Limited, engineers, of Manchester, have 
just constructed for a marine engine works in Holland a special com- 

ined mechanical and hydraulic rivetting machine, which has been 
designed to obviate the many objecti ines working with 
falling hydraulic accumulators. The machine is driven by belt and 
double gearing actuating the heading ram by an ordinary excentric 
shaft. By the arrangement adopted in this hine the holding- 
up pillar instead of a cast with the frame, or otherwise y 
fixed to it, passes through a planed gap in the frame, and extending 
downwards is pivotted at the foot, and is held in its upright posi- 
tion by two strong tension bolts, which are drawn tight by the 
action of water under compression in a hydraulic cylinder fixed to 
the back of the machine. The only outlet from this cylinder is in 
direot communication with a smaller cylinder loaded like an ordi- 
nary accumulator, and the actual pressure, which is common to 
both cylinders, is determined by the load upon the vertical cylin- 
der. When the heading ram in the machine presses the head 
home, the holding-up pillar yields, and the water displaced from the 
large cylinder lifts the weighted one, which resumes its first position 
as soon as the pressure upon the head is withdrawn and the water 
returns to yt cylinder ready for the next stroke. By this 
arrangement all valves and pumps are dispensed with, whilst a 
self-adjustment to all thicknesses is retained. The machine, which 
is the first of the kind made by Messrs. De Bergue, is constructed 
to work up to a pressure of seventy tons. 

In the coal trade business continues very depressed, with stocks 
accumulating and prices tending downward. Best coals average 
9s.; seconds, 7s,; common, 5s, to 6s,; burgy, 4s, 6d, to 5s.; best 
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slack, 3s. 9d. to 4s. 3d.; and inferior sorts, 3s. to 3s. 6d. per ton at 
the pit. 

Shipping has been rather more active, but Lancashire steam 
coal, delivered either at the Garston Docks or at the high level, 
Liverpool, can still be bought at 7s. to 7s. 6d. per ton. 

Barrow.—My notes for some time back will have shown that the 
position of the hematite pig iron trade in this district has been in 
a very satisfactory condition, and the business done on the market 
this week has very materially strengthened that position. The 
demand is very fully maintained, and heavy as is the output of 
metal, it is nothing like sufficient to meet demands; and if the 
output could be largely and heavily increased there is plenty of 
call for it. In the district two additional furnaces have been put 
into blast. Prices are quoted a little easier than last week, and 
No. 1 Bessemer is now selling at 64s. 6d.; No. 3 forge, 62s. 6d.; and 
inferior qualities, 59s. per ton. Stocks of iron are almost nil. 
Shipments of metal abroad have not commenced yet, the: shipping 
being scarcely open; but a very heavy tonnage is being prepared 
for shipment. ‘Lhe requirements of American users of steel are 
very considerable, especially in blooms. Steel mills are very busy, 
and a very large number of orders are in hand. Iron ore selling 
well. A great development is taking place with regard to the 
raising of iron ore ; new veins are being opened up with all the 
haste possible, with a view of being in a position to meet the 
demand. Spanish and Irish ore is exported to this district and a 
good business is done. Iron shipbuilders, engineers, ironfounders, 
and other industries in steady work. Good business doing in coal. 

On Monday last the Whitehaven Shipbuilding Company launched 
from their yard a steamer of the following dimensions :—Length, 
193ft.; breadth, 28ft. 3in.; depth of hold, 15ft. 4in.; and gross ton- 
nage, 650 tons. The new steamer has been built to the order of 
the new steamship company recently inaugurated in West Cumber- 
land, and is the fifty-second vessel launched from the Whitehaven 
Shipyard, and the tenth since the new company took the yard. 

The Parton Hematite Iron Company blew in its No. 1 furnace 
on aad last after a new bed had been supplied and the floor 
re-laid. 

Another discovery of ore has recently been made on the south 
side of the railway station at Lindal, and brisk work is being car- 
ried on there by the Wigan Iron and Coal Company. 

An advance of wages has been given to the puddlers in the 
employ of Messrs. Kirk Brothers and Company at the new yard, 
Derwent, and Marsh Side Rolling Mills, equivalent to 11 per cent. 
In the other departments of their works an advance of 74 per cent. 
has been granted. 


THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


Ix the railway wagon department, Messrs. Craven Brothers, 
carriage builders, Darnall, have again been successful. A fortnight 
ago I mentioned that they had succeeded in securing the contract 
for the Great Northern Railway Company’s 9-ton goods wagons— 
550 in all. They have now obtained an order for 500 pairs of 
wheels and axles for the North British Railway Company. There 
has been some competition for 170 goods wagons for the Caledonian 

ilway Company. Mr. 8. J. Claye, of Barrow, has obtained the 
work. 

For some six or seven years past it has almost invariably occurred 
that in the middle weeks of February there has been a slight 
hesitation in the iron market with respect to forward sales. This 
is occasioned by two reasons, the first the partial fulfilment of 
orders placed at the close of October last, and secondly, because of 
anticipations of orders which undoubtedly will be placed in the 
spring for summer delivery. The last six months have indicateda 
great improvement in the iron trade, and this has led to an increase 
ef the output. The amount of raw ‘material coming into the 
market exceeds that required for finished purposes, and there- 
fore a meeting has been called between the ironsmelters of certain 
portions of the North of England and those in the Midlands for 
the purpose of restricting the output. This, however, though it 
might stiffen the market for a time, would only lead to a mainte- 
nance of present rates at an artificial value. But in Sheffield the 
leading iron houses are engaged upon contracts which will last 
throughout the whole of this year, so that they will not be affected 
to any great extent by outside movements in the trade, as their 
contracts for the supply to themselves of raw material and their 
prices of delivery are obedient to extensive contracts completed at 
the commencement of the first quarter of last year. 

In the Bessemer steel department there has been a slight lull, 
owing to over-speculation in the trade, but though business is this 
week comparatively dull as compared with that which has 
obtained since January, there are no indications of a decline in 
quotations; and before June next, it is the opinion of those 
engaged in the trade, rates must certainly advance. 

‘There is a large amount of steel scrap on offer, clearly pointing 
to an increase in the demand for the manufactured article from 
which this is obtained. 

Quotations for guaranteed temper Bessemer billets No. 1 are £7 per 
ton at Sheffield. Extra qualities with admixtures of foreign irons 
varying from £9 for common cutlery to £13 per ton for saw and 
file purposes. These latter brands of course are only used for 
goods intended for export to cheap markets. 

Another deplorable outrage has occurred in the sickle trade at 
Hackenthorpe. Messrs. Thos. Staniforth and Co., scythe and 
sickle manufacturers, &c., determined eighteen months ago to 
secure a reduction of wages, and with that view took steps to have 
their work done by non-unionists only. A series of frightful out- 
pages were attempted. A canister containing powder was exploded 
jn a non-unionist’s bedroom; a piece of piping, filled with powder, 
was inserted near the door of another, and fired by means of a fuse, 
with great force. Then the employers were threatened by letters 
signed ** Grinder Joe from Stafford,” that something would happen 
to them gs they came over the Moor some dark night. A partially 
successful attempt was made to blow up the premises, and shortly 
after the police, acting on a hint they received, caught three men 
in the very act of fiying a fuse attached to a train leading to a 
gallon jax of gunpowder placed in the fire-hole of the boiler. Two 
of these men are now undergoing five years’ penal servitude. 
Undeterred by this severe sentence, another attempt was made 
last Saturday morning to biow up three non-union grinders and a 
lad by exploding gunpowder in their bedroom. The attempt was 
clumsily concocted, and failed to injure any one, though some 
alamage was done to the dwelling. No one was arrested. The 
cause for the outrage in this instance is given as the employment 
of an apprentice against the rules of “‘ the trade ”—i.¢., the Union. 


THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

THE Cleveland izou market, held at Middlesbrough on Tuesday, 
was decidedly flat in tone, and very little business was done. The 
report from Glasgow, which was anything but reassuring, tended 
to aggravate this result. Smelters to a great extent kept aloof, 
but second-hand holders of iron were anxious to sell, though they 
yarely succeeded in finding buyers. The selling price for No. 3 
roy ty for prompt f.o.b. delivery, was 41s, 9d. at the beginning, 
but settled down to about 41s. 6d. by the end of the market. In 
some eases that price was accepted for delivery over the next three 
months, or even up to the end of June. For warrants 42s. was 
the general figure, but scarcely any changed hands. The stock in 
Connal’s Middlesbrough stores is now 172,619 tons, being an 
increase of 118 tons over the previous week’s return. In Glasgow 
their stock is 630,945 tons. 

A committee of Cleveland ironmasters was to meet a similar 
committee from Glasgow at Carlisle on the 22nd inst,, in order to 
discuss whether or not the restriction of output should be continued 
after the expiration of the present agreement ; and if so on what 
terms, It is generally thought that some terms will be agreed 


upon, the present ones rather than none; strenuous efforts, how- 
ever, will probably be made to induce the Scotchmen to increase 
the percentage of their restriction. 

The finished iron trade continues quiet and steady. As usual 
buyers are holding off because they observe from the daily market 
reports that Glasgow pig is easier in price. Finished iron manu- 
facturers, however, are in no way discouraged, as they can see their 
way as to contracts until the autumn, and meanwhile there are 
plenty of specifications and considerable pressure for delivery. 
‘They are still somewhat anxious as to the policy which may be 
pursued by the ironworkers. The latter are pretty generally at 
work, but are much more troublesome than before they obtained 
their recent advance; puddlers especially are more independent 
and neglectful of work than they previously were, and puddling 
furnaces are standing at all the works for want of men. 

Ship plates are still sold at £7 5s., and angles and bars at £6 10s., 
f.o.t. Middlesbrough less 24 per cent. 

The employer members of the Board of Arbitration have had a 
meeting to consider the claim made on behalf of the inonworkers 
for a further advance in wages, and have passed tie following 
resolution, viz. :—‘* That in conceding the advance of 74 per cent., 
which expires on April 29th next, the employers anticipated the 
action of the recent sliding scale, and gave more than the realised 
selling price warranted ; they therefore agree to refer the operatives’ 
claims for a further advance to arbitration, as provided for by the 
resolutions of the meeting of the Board of Arbitration and Concilia- 
tion held at Darlington on February 6th, 1882.” A meeting of the 
standing committee of the Board of Arbitration will be held on the 
24th inst., when the operatives’ claims and the above reply will be 
considered. 

The explosion of fire-damp which recently took place at the 
Trimdon Grange Colliery, near Hartlepool, has cast a gloom over 
all connected with the Durham coal and iron trades. Up to this 
time seventy-four deaths are known to have taken place. Eleven 
horses were also killed. ‘Too much cannot be said in praise of the 
heroism of those gallant men who did not hesitate to put their 
lives in imminent peril, when that became necessary, in order to 
explore the mine. Unfortunately, the deaths reported include two 
of these noble fellows, one of whom was the under-viewer. 

A petition has been received by the employers at the Newport 
Rolling Mills to take again a ballot of their workmen as to whether 
a majority wish to join the Board of Arbitration or not. The firm 
have replied, acceding to the request, on condition that the votes 
are taken in such a way as to secure secrecy and to prevent possi- 
bility of intimidation. They have pledged themselves to apply for 
admission to the Board in case the voting should prove favourable 
thereto. They caution their workmen, however, that if they join 
the Board they will expect them to abide loyally by its decisions. 

The firm of J. Holdsworth and Co., of the Westbourne Iron- 
works, Stockton-on-Tees, popularly known as the ‘“ Needle” 
Works, has filed a petition in bankruptcy. It appears that this 
firm has been in difficulties for some time. The senior member, 
Mr. Holdsworth, is advanced in age and in delicate health. His 
junior partner, Mr. Edward Hawarth, who has had the entire 
management for some years, presented a few days since to his 
bankers, Messrs. J. Backhouse and Co., a bill of exchange for 
£420 or thereabouts, the acceptor’s name being, as is alleged, a 
forgery. Mr. Hawarth was immediately arrested and brought up 
before the magistrates. The case has not yet been fully heard, 
and in the meantime the accused is released on bail. It is said 
that several other forged acceptances have been paid away to 
various parties by this firm. On hearing of the arrest of the man- 
aging partner, the workmen employed ceased work, and the place 
is now standing. 

The reconstruction scheme proposed by Messrs. Edwin Water- 
house and W. Peat, liquidators to the Darlington Iroa Company, 
has been accepted by the shareholders. The principal features of 
the scheme are as follows, viz.:—The raising of additional capital 
by issuing 5 per cent. preference shares bearing a cumulative 
dividend of 7 per cent. These shares are to be taken up partly by 
shareholders and partly by creditors; the money realised thereby 
will be used to pay off the liabilities of the company, and will 
enable them to pay their creditors 20s. in the pound, with enough 
to spare for working the business. It was reported that the 
company had made profits during the liquidation which had 
enabled it to improve its position considerably, and to restore con- 
fidence among all concerned. 

Messrs. Bolckow, Vaughan, and Co. are erecting extensive 
blacksmiths’ and fitters’ shops at Middlesbrough, utilising for that 
purpose the site of their old iron rail mills which were dismantled 
some years since, on the building of their works at Eston. The 
new shops are nearly finished, and when they are filled with 
machinery some 400 or 500 artisans will be needed to occupy them. 
Messrs. Bolckow, Vaughan, and Co, intend to manufacture their 
own locomotives, machinery, and tools for their steel and iron- 
works, collieries, and mines. 

The boilersmiths employed by Messrs. Cochrane, Grove, and Co. 
are out on strike for an increase of wages. Their fitters and 
patternmakers have given notice to leave unless they also obtain 
an advance. 

The strike of moulders at Messrs. Head, Wrightson, and Co.'s 
works at Stockton has terminated, and so has the strike of brick- 
layers at the Linthorpe Ironworks, Middlesbrough. In the two 
latter cases the men have been beaten, and haye gone to work at 
the old rates. 

At the Normanby ironworks, Mr. Edwin Jones has now got into 
operation his new and elaborate arrangements for removing, 
breaking-up and tipping into hopper-barges slag from his blast 
furnaces. Under the new system Mr. Jones believes that the 
cost of depositing six miles out at sea will actually be less than 
that of laying down by the old method at any place on land, 
however near the works. Mr. Jones intends to invite the leading 
members of the trade to inspect his apparatus before long. 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THE iron market has been very dull during the greater part 
of the week. The alterations in prices have been small, and 
the tendency on the whole has been downward. <A lower point 
has been touched than at any time since the beginning of the 
year. A considerable number of holders of warrants have been 
desirous of selling out, and as there is at present little demand on 
the part of the outside public, the market has been very flat. The 
probability of the ironmasters of Scotland and Cleveland agreeing 
upon an extension of the time for restricting the output of pig iron 
has so far failed to have any improving effect upon the market. 
This is somewhat peneiali, as it is considered that the ship- 
ments are very good for the season, the past week’s exports of pig 
iron amounting to 10,933 tons, as compared with 7409 in the corre- 
sponding week of last year. Altogether the amount of iron con- 
signed abroad during February has been much larger than usual. 
This very fact, however, helps to lend an uncertainty to the trade, 
some merchants being of opinion that the spring business will 
not likely be so large as it would have been had the weather of 
the present month been more wintry and prevented such a large 
export of iron taking place. The market also continues to feel the 
effects of the high price of money and the financial and political 
unrest on the Continent. Orders for iron from Germany have 
during the past week or two become very limited, neither have 
those from France come up to expectation. The home trade too, 
which has been very good, is at present rather quieter. Since last 
report a slight reduction has taken place in the amount of pig iron 
in the public stores, but it is believed that the stock in the hands 
of — is still increasing to the extent of about 2000 tons per 
week, 

Business was done in the warrant market on Friday morning at 
from 40s, 54d. to 49s, 14d. cash and from 49s, 8d. to 49s, 4d. one 


month, the afternoon’s quotations being 49s. 4d. to 48s. 114d. cash, 
and 49s. 4d. to 49s, 5d. one month. On Monday the market opened 
strong, but subsequently declined, business being done in the fore- 
noon at from 49s. Gd. to 49s. cash, and 49s, 44d. to 49s. 34d. one 
month; in the afternoon the quotations were 4s. to 48s, 74d. cash, 
and 4s. 3d. to 49s, 1d. one month. On Tuesday the market was 
flat in the forenoon, business was done at 48s, 8d. to 48s. 4d. cash, 
and 48s. 1ld. to 48s. 7d. one month, the afternoon’s quotations 
being 48s. 34d. to 48s. 6d. cash, and 48s, 7d, to 48s, 8d. one month, 
Business was done on Wednesday up to 4s. cash, the tone being a 
shade firmer. To-day—Thursday—the market was flat in the fore- 
noon at 49s. eight days and 49s. 2d. one month, and 48s, 6d. cash. 
In the afternoon the market was quiet with a small business at 
48s. 74d. cash and 48s, 10)d. one month. 

The quotations of makers’ iron this week are again somewhat 
easier :—Gartsherrie, f.o.b. at Glasgow, No. 1, per ton, 58s. 6d., 
No. 3, 51s. 6d.; Coltness, 58s. 6d. and 52s. 59s, 6d. 
and 54s. 6d.; Summerlee, 58s. and 50s,; Calder, 58s. and 51s, 6d.; 
Carnbroe, 54s. and 50s.; Clyde, 51s. and 4%s.; Monkland, 49s. 6d. 
and 47s. 6d.; Quarter, ditto ditto; Govan at Broomielaw, 50s. 6d. 
and 48s. 6d.; Shotts at Leith, 59s. and 54s. 6d.; Carron, at 
Grangemouth, 52s. (specially selected, 55s.) and 51s, 6d.; Kinneil, 
at Bo'ness, 49s. 6d. and 47s. 6d.; Glengarnock, at Ardrossan, 
58s, 6d. and 50s, 6d.; Eglinton, 49s. 6d, and 47s, 6d.; Dalmellington, 
4s. Gd. and 48s. Gd. 

There is a continuance of activity in the malleable iron trade, the 
works being engaged upon orders received some time ago, but there 
is a lack of fresh work coming to hand just at present, and prices, 
though not officially altered, are a shace easier. In accordance 
with the recent award in the North of England, the wages of the 
malleable ironworkers in Lanarkshire have this week been increased 
by 74 per cent. in the case of millmen and others engaged in the 
finishing departments, and 9d. per ton in the case of puddlers. 
This is the first substantial advance made in the wages of these 
men since the great decline in prices in 1874. 

The cast iron pipe trade is at present very dull in its larger 
departments, that is to say, at the works where large water and 
gas pipes are made, the contracts in hand just now are almost run 
out, and those presently in the market are of small consequence. 
A number of light founders, too, have been slack, and rae te in 
most cases these works have heen almost at a standstill for a month 
in consequence of a strike of moulders. In one or two cases where 

yressing orders were on hand the masters conceded the advance ; 
ut asa rule they have held out, believing that the condition of 
the trade does not warrant advance at present. 

The coal trade is in a very good position as far as regards the 
output and the sale; but prices are small, and in a great many 
cases unremunerative. The shipments have been larger than usual 
at this time of the year. Those for the past week at Glasgow show 
a considerable reduction ; but, taking the whole of the Scotch ports 
together, the exports seem upon the whole to have been very good, 
and exceed those of the corresponding week of 1881 by about 7000 
tons. The coalmasters are at present endeavouring to form a com- 
pact for the purpose of restricting the output of coals. Whether 
they will be successful in this is doubtful. One or two districts 
may probably be got to agree to a temporary curtailment, but it is 
not believed that the masters generally will find it to their advan- 
tage to adopt such an agreement. The prices of all kinds of coals 
are nominally unchange:l. 


WALES AND ADJOINING COUNTIES, 
(From our own Correspondent.) 

A coop deal of interest has been aroused in the district by the 
action of a Rhondda door boy against colliery owners. The case 
has been taken up by the Association of Miners against Messrs. 
Burnyeat, Brown, and Co,, Abergorky Colliery, and the claim 
made is for £150 for injuries caused in the pit owing, it is alleged, 
to the neglect of the defendants. The case was tried this week at 
Pontypridd under the provision of the Employers’ Liability Act, 
and after a patient hearing judgment has been deferred. The case 
is regarded as most important in the district, and upon the deci- 
sion of the county court will hang a number, it is anticipated, of 
similar cases, 

The inquiry into the fatality at Caedcoe has been adjourned. 
The pit has been under the charge of Mr. Kirkhouse and the usual 
management, and repairs have been so briskly carried on that an 
early resumption of work is certain. The loss entailed will be 
considerable, as the falls were heavy in the pit. It was most 
fortunate that the loss of life was so limited, the force which was 
exerted even in a margin around the pit’s mouth showing what 
vast power for evil slumbers in these Rhondda pits, only awaiting 
an act of neglect or rashness to come into operation, 

Iam glad to learn that Mr. W. T. Lewis, gereral manager of 
the Bute Docks, has been unanimously elected president of the 
Mining Association of Great Britain. The object of the association 
principally is to watch all parliamentary movements appertaining 
to the mining interests of this country, and though Mr. Lewis is 
already overburdened with duties, it is thoroughly admitted that 
he is the best man for the duty. 

Another good week’s work has been accomplished, and the ship- 
ments both of steel rails and of coal show that the industries of 
Wales have been in a vigorous condition, and promise to continue. 

The ferment elicited by the statement made before the Ship- 
owners’ Society by their chairman, Mr. Riches, relative to the 
limitation of the coal riches of Wales, has in a great measure sub- 
sided, and it is generally admitted that his fears are groundless. 
Still, this must also be admitted, and I have long maintained it, 
that the cost of production must increase as the workings become 
deeper, and that the price of coal of necessity must advance. 
No. 3 Rhondda and the four-feet steam are the coals that are 
now most diligently worked, and I shall not be surprised if 
for these special varieties there is not a higher figure demanded 
and obtained. I was in comparatively a virgin coal district 
a few days ago—the Taff Bargoed Valley. The Dowlais 
Company is just tapping it, but there we have all the 
best coals, for at least six miles, untouched. In fact, the Valley 
may be regarded as equal to the Valley of Aberdare or Merthyr 

wrevious to the beginning of their coal history, and it is a well- 

nown historic fact that coal was worked in the Aberdare Valley a 
hundred years ago. The gross total of coals exported from the 
Welsh ports for foreign destinations during last week amounted to 
162,199 tons, I note, however, that the changes are being rung 
again, and that while Cardiff in beginning to show signs of 
increase, Swansea is slightly falling off. Cardiff sent close upon 
117,000 tons last week ; Swansea 19,000. 

A little agitation is being fanned in some of the local newspapers 
against the New Cardiff Dock Bill, but the back of the opposition 
is evidently broken, and a resort is had to the most paltry of 
excuses. It is urged, amongst other reasons, as detrimental, that 
under the new Act hobblers will have to pay a licence of £1 for 
permission to carry on their duty. If so, it would be better, just 
as with cabmen, to get properly appointed and responsible men to 
do the work. 

The Taff Vale half-yearly meeting was held this week, and the 
dividend of 10 per cent. with 7 per cent. bonus confirmed. It was 
also agreed to increase the allowance to the ten directors to £3000 
annually. 

An interesting case to tin-plate manufacturers and ironmasters 
was decided this week at the Cardiff Assizes. Mr. Pontardulais 
claimed £120 from the Blaina Co. for non-delivery of coke bar. 
The plea set up was that the tin-plate company had not adhered 
to custom in tendering weight and specification of coke bars that 
were wanted, and this the court affirmed. The tin-plate is not in 
the best of conditions. Several mills are closed of late. The 
Gadlys Works, i up for auction, did not realise even a bid, 

The iron and steel works are buoyant. Swansea tin-plate 
works are beginning to use steel bars. 

Mr. laus still remains at Tenby, and his general health is 


stated to be improving. 
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THE PATENT JOURNAL. 


Condensed from the Journal of the Commissioners of 
Patents. 

*,* It has come to our notice that some applicants oy the 
Patent-ofiice Sales Department, for Patent Speciications, 
have caused much unnecessary trouble and annoyance, 
both to themselves and to the Patent-office officials, by 
giving the number of the vage of Tuk ENGINEER at 
which the Speciyication they require is referred to, instead 
of giving the proper number of the Specification. The 
mistake has been made by looking at THe ENGINEER 
Index and giving the numbers there found, which only 
refer to the pages, in place of turning to those pages and 
the numbers of the Speciyication. 


Applications for Letters Patent. 

*,* When patents have been ‘‘communicated” the 
name and address of the communicating party are 
printed in italics, 

14th February, 1882. 

703, Gas Enaines, C. T. Wordsworth, Leeds, and H. 
Lindley, Salford. 

704. UmBreLLa Furniture, J. Knott, Shefiield. 

705. Marcu-Boxgs, J, Darling, Glasgow. 

706. Fastentnc Neckrigs, Valpy, Regent's Park. 
707. RoLLinc Covers, W. P. Thompson.— 
L. Miller and W. H. Rohrer, Washington, U.S.) 
708. SicNaLiine, W. Dredge and W. Cordner, London, 

700. Snogs for Horses, J. Camp, Lowestoft. 

710, ConTROLLING SreaM, J. McCammon, Belfast. 

71l. Diminisuinc Visrarions of Sounp, W. J. J 
Robinson, Limerick, Ireland. 

7l2. Repeating Mecnayism, G. E. Vaughan. — (J. 
Werndl, Steyr, Austria.) 

713, VaLve-cock, W. R. Lake.—(A. Benoist, Paris.) 

714, Lamp-wick, W. R, Lake.—(@. Beck, Waco, U.S.) 

715, VENETIAN BLINDs, R. M, Chevalier, London, 

710, Puriryine Gas, E, Jones, Tottenham, 

717. PReservinc Mitk, J. Scherff, Berlin.) 

718. Causina Naps TO ADHERE TO Hat Bovis, E. K. 
Dutton.—(@. Atherton, Stockport.) 

719. SreerinG Suips, J. Cooke, Richmond, York. 

720. Ovens, C, D. Abel.—( W. Lorenz, Vienna.) 

721. Trap for Vermin, W. Burgess, Malvern Wells. 
722, Article of Furniture, J. W. Randall, Chatham. 
loth February, 1882, 

723. Reoctatinc Sprep of Sream Enaines, G. B. 
Goodtellow and R. Matthews, Hyde, Chester. 

724. Giass Gostets, T. G. Webb, Miles Platting. 

725, Peeping Sawine Macuinegs, R. Pope, Dumbarton. 

726. BLockine Boots, 8. Hudson, Belgrave. 

727. Verticat Steam Boiiers, A. Verey, Dover. 

728. INpDELIBLE Lyk, W. Reissig, Munich. 

729. Packine Cases, E, I, Billing, Cheltenham. 

730. MeasURING ELEcTRIC CURRENTS, C. Faure, Strand. 

731. Wurre Leap, &c., E. V. Gardner, London. 

732. Sucpuate of ALumina, W. Gentles, Widnes. 

733, Spinninc Macuinery, C. H. Maxted, Galgate. 

734. Looms, W. H. Hacking and E. Grube, Bury. 

735. Warpino, &c., Macuines, R. Hall and J. Walms- 
ley, Bury, Lancaster. 

736. PROPELLING TorPeDors, J, H. Johnson.—(W. F., 
A, K., M. M., and W. A, Johnston, New York, U.S.) 

737. Furnaces, J. H. Johnson.—(&. Mallet, jun., N.Y.) 

738. Cases for Liquips, J. Ferguson, Ashton Keynes. 

739, ORNAMENTATION of Meta.s, G. Bower, St. Neots. 

740. ELecrric Lamps, A. M. Clark. — (Solignac and 
Company, Paris.) 

741. URETHRAL Syrinags, A. Clark.—(F. Wilhist, U.S.) 

742. REVOLVING Suow Sranps, W. J. Lloyd, Harborne. 

743. UriLisation of Sewace, G. H. Gerson, Berlin. 

744. Cases of Socket Botts, W. Randle, Birmingham. 

745. ReouLatine Serep of Warp Beams, H. H. Lake. 
—(Messieurs Tassigny fréres et Compagnie, Paris.) 

16th February, 1882. 

746. VENTILATING Apparatus, T. Wintour, London. 

747. Revo_vine Cutrer, A. H. Pear, Exeter. 

748. Wire Tramways, J. Brown, Jondon. 

749. TeLepHonic Excuance, G. L. Anders, London. 

750. TRaNsMITTING Motion, W. Spence, London. 

751. Motive Power, J. B. Howie, Glasgow. 

752. Gas Governors, G, E. Webster, Nottingham. 

753. TRAVELLING BuiLpine, C. H. Keith, Bradford. 

754. Hooks for Fastenine Pirie, M. Benson, London. 
J. N. Doremus, New Jersey, U.S.) 

755, APPLIANCES for WaTER-CLOsETS, It, Weaver, London. 

756. Propucinc Evecrric Curkents, J. Brockie, 
Brixton, Surrey. 

757. Dyginc Corron Yarns, G. W. von Nawrocki.— 
(G. Fagenburg, jun., Rydboholm, Sweden. 

758. TeLecraPH INstruMENT, J, Cheesbrough.—{ 
A, Shaw, Brooklyn, U.S.) 

759, PURIFYING ANTHRACHINONE, J. A. Dixon.—(J. 
Bronner, Frankfort-on-the-Main.) 

760. DyNaMo-ELEcTRIC Macuine, C. W. Siemens. —(E. 
W. Siemens, Berlin.) 

761. Dynamo-ELecrric Macuings, C. J. Chubb, Clifton. 

762. Makinec Up Straw, &c., G. Kearsley and E. 
Whitworth, Ripon. 

763. Nurs for Screw Bours, R. Harrington, Wolver- 
hampton. 

764. OBTaIninG Motive Power, H. H. Fanshawe, 
East Dulwich, and C. J. Griffith, Islington. 

765. WORKING Ferries, W. May, London. 

766. GENERATION, &c., of ELecrricity, J. 8, Williams, 
London. 

767. Cans for Provisions, J. 8. Gates.—(H. K. and F. 
B. Thurber and Co., New York, U.S.) 

17th February, 1882. 

768. Rais, &c., H. T. Grainger, Camberwell, London. 

769. ATTACHING Door-KNops to SprnpLes, Weston. 
—(B. H. Lockwood, Stamford, U.S.) 

770. Fastentnos, E, Latham, Birkenhead. 

771. Puncutne J. Tushaw, London. 

772. Lock-up Stanps for Borries, J. Ridge, Sheffield. 

773. Kyirtinc Macuines, J. Poole, Bradford. 

774, Prorectinc Wires, J. C. Mewburn.—(d. M. 
Jarriant, jun., Paris.) 

. R. T. Wall, Longfieet. 

3, Marine Enaines, G, A. P. H. Duncan, London. 

Recovertne Try, C, Abel.—(Dr. Schulte, Germany.) 

78. Fisn-sornts, F. C. Winby, Westminster. 

. Pianorortes, E. Outram, Greetland. 

90. Brasses, B. Greig and M. Eyth, Leeds. 

31. Door Fasteninos, A. Ashwell, West Dulwich. 

2, Winpino Yarns, W. T. Stubbs, Manchester. 

Fountain INK-HOLDERS, Benvenuti, Swansea. 

34. Mowinc Macuines, W. Lake.—(C. Levalley, U.S.) 

18th February, 1882. 

785. TREATING TEXTILE Faprics, J. B. Hutcheson and 

J. J. Dobbie, Glasgow. 

786. VentTILaTors, J. M. Lamb, South Hampstead. 

787. Guarpine Suips, W. H. Duncan, Coalbrook Dale. 

788. Hoops, T. Brown, Sheffield. 

789. PoTaTo-PLANTING Macuines, G. Murray, Banff. 

790. ILLuminatino LicutHovses, J. Wigham, Dublin. 

791. Exnipitine Butrons, W. Willeringhaus, London. 

792. PLovens, E. G. Lakeman, Modbury, 

793. ConpENsERS, A, Craven, Bradford, and G. J. 
Warburton, Heckmondwike. 

794. Cotourtna W. A. Barlow.—(B. Fern- 
bach, Nancy, France.) 

795. Propucine Wuite Pioment, H. Knight, Liverpool. 

796. Tricyc.es, J, Harrington, Coventry. 

797. DistRisuTING Manurgs, F, Robinson, Bradley. 

798, Recovertne Sopa, H. C. F, Stormer, Paris. 

799. Orcans, &c , J. B. Hamilton, Greenwich. 

800. CanpLesticks, J. Johnson.—(J/. Bngelson, Naples.) 

801. Woopen Packie Cases, W. Crookes, York. 

802. Rerricerators, W. Morton and P. Robinson, 
Burton-on-Trent. 

803, EXTINGUISHING Fings, J. J. Foster, Bolton. 

804. Compositions for Suirs’ Borroms, W. C. D. 
Holzapfel, Newcastle-on-Tyne. 


20th February, 1882. 


805. Form of Minerat Testu, B. J. Bing, Paris. 
806. Steam Boiiers, J. Rapieff, London. 


807. Dryinc Woot, J., C., and W. Whiteley, Lockwood. 

808, AnimaL CuarcoaL, J. G, Macfarlan, Richmond. 

809. Warer Fitters, F, Ross and A. Buxton, London. 

810. VENTILATING VALVE, A, Buxton & F, Ross, London, 

811. Lupricators, J, Lumb, Elland. 

812. Sotip Lye Composition, W. H. Beck,—(C. M. 
Lévy and G. Alexandre, Paris.) 

818. ConNEcTING Boats to Suips, E. Evans, Sudbury. 

814. CoLourine Matter, C. Abel.—(E. Jacobsen, Berlin.) 

815. Apparatus, F. J. Rowan, Glasgow. 

816. CiGARETTE Macuines, F, Davis, London. 

817. Srereotrypine, C. Parsonage, Liverpool. 

818. Reapinc Macuines, W. P. Thompson.—(W. F. 
Cochrane and J. L. Mothershead, Indianopolis, U.S.) 
819. Evectric Licntinc Apparatus, 8. Pitt.—(£. 7. 

Starr, Philadelphia, U.S.) 
820, Camera Suutrers, T. Vickers, Scarborough. 
82). Exvecrric ‘ececrapn, C. N. Talbot, New York. 
822. Castine INcors of STEEL, J. Ellis, Rotherham. 
823. for HoLpine Paint, W. Lake.—(F. Grout, U.S.) 
824. Drivine StaPLes in Paper, W. R. Lake.—(/. W. 
Heysinger, Philadetphia, U.S.) 


Inventions Protected for Six Months on 
Deposit of Complete Specifications. 
741. Urerura Syrincgs, A. M. Clark, Chancery-lane, 
London.—A communication from F. Wilhéft, New 

York, U.8.—15th February, 1882. 


Patents on which the Stamp Duty of 
£50 has been paid, 

593, Continuous Brakes, T. G. Clayton, Derby.—14th 
February, 1879. 

596. Suarts of Rotiers for Wasuine, &c., H. L. Wil- 
J. Clegg, Clayton-le-Moors.—14th February, 

612. Enpiess Banp Saw Frames, H. Aylesbury, 
Bristol.—1l5th February, 1879. 

633, Vacuum Brakes, J, A. F. Aspinall, Dublin.—17th 
February, 1879. 

728. Soar Susstirute, J. Scharr, Bradford.—22nd Feb- 
ruary, 1879. 

778. Cootine Liquips, J. C. Mewburn, London.—26th 
February, 1879. 

Evecrric Lamps, C. D, Abel, London.—4th March, 

7%. 

. CanpLes, J. Imray, London.—24th 
March, 1879. 

584. J. Hollingsworth, Dobcross,—l4th Febru- 

79. 


ary, 

608. Wueexs, G. D. Owen and R. Dyson, Rotherham. 
February, 1879. 

616. Pyeumatic Brake, F, W. Eames, Leeds.—15th 
February, 1879. 

693. LusricaTinG Stranps, J. T. Wright and W. H. 
Laidler, Poplar.—20th February, 1879. 

618. VentTILatine Buitpines, B. J. B. Mills, London. 
—lith February, 1879. 

635. CuTtine Mortices, J. Phillips, London.—1l7th 
February, 1879. 

668. Lamps, &., E, A. Rippingille, London.—19th 
February, 1879. 

687. CoLLEcTING Waste Fumes, W. R. Lake, London. 
—20th February, 1879. 

723. CARD-SETTING, W. Morgan-Brown, London.—22nd 
February, 1879, 

813. Bepsteaps, &c., KE, Lawson and G. Hogetts, Bir- 
mingham.—28th February, 1879. 

630. OBTAINING Motive Power, G. Tellier, Paris.— 
17th February, 1879. 

632. LirHoGRAPHING, G. Newsum, Leeds.—17th Febru- 
ary, 1879. 

659. Feepina Furnaces, W. O. Johnston, Seghill, and 
W. 8. Vaughan, Newcastle-upon-Tyne.—1l9th Febru- 
ary, 1879, 

679. Mariners’ Compass, W. Thomson, Glasgow.—20th 
February, 1879. 

Patterns, T. Butler, Smethwick.—19th March, 

79, 

1933. Gas Enornes, C, M, Sombart, Magdeburg.—l4th 
May, 1879. 

625. Comprnc Woot, W. Terry and J. Scott, Bradford. 
—lith February, 1879. 

= — of Grates, C. Hill, Poplar.—18th February, 

879. 

R. Gottheil, Berlin.—26th February, 

682. Hansom Cass, &c., J. Spencer, London.—20th 
February, 1879. 


Patents on which the Stamp Duty of 
£100 has been paid. 

876. Drawinc Hemp, &., A. V. Newton, London.—9th 
March, 1875. 

559. TRANSFERRING Gran, W. Goodwin, Liverpool.— 
10th February, 1875. 

730. VENTILATING AppaRATUS, J. Currall, Birmingham. 
—27th February. 1875. 

599. PerMANENT Way, J. Livesey, London.—18th Feb- 
ruary, 1875. 

569. Motive Power Enornes, J. T. King, Liverpool. 
—lith February, 1875. 

608. &c., Macuings, W. Thomson, 
Edinburgh.—19th February, 1875. 


Notices of Intention to Proceed with 
Applications, 
Last day for filing opposition 10th March, 1882. 

4248. Perroceum Lamp Burners, B. Schwarz and R, 
Huppertsberg, Berlin.—1st October, 1881. 

4423, States, W. A. Barlow, London.—-A communica- 
tion from T. Finger.—l1th October, 1881. 

4429. Preservina Hay, &c., G. W. F. Swarbrick, 
Tottenham.—11th October, 1881. 

4440. InpicaTors, A. Budenberg, M .—A com. 
from C. Budent B. Schaetfer.—12th October, 1881. 

4446, Opservinec the WorkinG of Pumps, S. Lees and 
T. Allison, Huddersfield.—12th October, 1881. 

4460. TENTERING Fasrics, J. L. Norton, Piccadilly, 
London.—13th October, 1881. 

4465. SrRETCHING WovEN Faprics, J. Lodge, Hudders- 
field, and M. Oldroyd, Dewsbury.--13th October, 1881. 

4477. Gymnastic Apparatus, A. W. Turner, Birming- 
ham.—14th October, 1881. 

4479. EvuipticaL Sprines, F. Joynes, Sheftield.—14th 
October, 1881. 

4481. Rorary Pomp, L. A. Groth, London.—A commu- 
nication from H. Himmelman.—14th Octoder, 1881. 
4487. Lamps. J. Bennett, King’s Heath, and J. Herd 

and B. Walker, Edgbaston.—14th October, 1881. 

4491. Sopa, J. Imray, London.—A communication 
from La Société Anonyme des Produits Chimiques 
du Sud-Ouest —14th October, 1881. 

4492, VeLocipepes, W. Harrison, Manchester.—l4th 
October, 1881. 

4497. Macurnes, H. J. Haddan, London,— 
A com, from J. Kinleyside.—15th October, 1881. 

4499, Looms for Weavina, 8. O'Neill, Castleton.—15th 
October, 1881. 

4501. SACCHARIFICATION of Raw Graty, A. Manbré, 
Finsbury, London,—15th October, 1881. 

4517. VessEts, M. Hedicke, London.—A 
communication from H. Grauel.—17th October, 1881. 

4533, ELecrric Lamps, R. R. Gibbs, Liverpool.—18th 
October, 1881. 

4557. Water-cLosets, J. A. Hornby, Anglesea.—19th 
October, 1881. 

4641. Tarcets, W. R. Lake, London.—A communica- 
tion from A. Boivin.—22nd October, 1881. 

4644, CLEANING Brusues, E. 8. Norcombe, Birming- 
ham.—25th October, 1881. 

4715. Wax Paper, W. R. Lake, London.—A communi- 
cation from W. B. H. Dowse.—27th October, 1881. 

4747. Wias, &c., J. H. Johnson, London.—A commu- 
nication from G. Petit.—29th October, 1881. 

4748. Gatvanic Barreries, W. R. Lake, London.—A 
com, from J. F. Aymonnet.—29th October, 1881. 

4899. CoLourrnc Matrers, J. Imray, London,—A 
com, from H. Koechlin.—9th November, 1881. 


+ 


4911. CarpinG Enorngs, W. T. Cheetham, Manchest 
—A communication from J. Konshin and W. Char- 
nock.—9th November, 1881. 

5283. CLEANSING, G. F. Redfern, London.—A commu- 
nication from H. Buczh ki.—2nd D ber, 1881. 
5390. PuriryinG Sewack, F. Petri, Berlin.—9th Decem- 

ber, 1881. 

5430. TeLEpHones, A. W. Rose, Kirby-street, London. 
—12th December, 1881. 

5550. OpomeTeErs, W. P. Thompson, London.—A com- 
munication from P. McDonnell.—19th December, 1881. 

5553, Packino for Steam Enaings, J. Chapman, Forest 
Gate, and R. Harper, London.—19th December, 1881. 

5648. Wroucut Nats, J. Grimshaw, Leeds.—24th 
December, 1881. 

5744. Marine Governors, J. G. H. Batchelor, Liver- 
pool.—31st December, 1881. 

200. Copies, H, E, Tyler, Edmonton.— 
14th January, 1882. 

257. OpTarntnG Mortive-power, A. J. Lehmann, West 
Hartlepool.—18th January, 1882. 

262. WAX-THREAD Macuines, H. Lake, London. 
—A com. from D. H. Campbell.—19th January, 1882. 

268. Exrractine from Reruse Water, P. Lowe, 
Darwen.—19th January, 1882. 

277. Steam Pumpine Enainegs, &c., W. D. Hooker, St. 
Louis, U.S.—19th January, 1882. 

281. Se_r-actinc Grass, J. H. Johnson, London.—A 
com. from C. W. Maclean.—18th January, 1882. 

284. Vessets for SusMARINE Purposes, T. Teodoresco, 
Galatz, Roumania.—19th January, 1882. 

288. and Corton, &c., J. Auchin- 
vole, Glasgow.—20th January, 1882. 

309. Boxes, H. St , Manchester.—2lst January, 


1882. 

333. ELecrric T. J. Handford, London.—A 
com. from P. B, Delany. —23rd January, 1882. 

373. Suutries, J. R. Richards, Kirkham, near Preston. 
—25th January, 1882. 

416. Buasr Furnaces, J. Cliff, Frodingham, and J. H. 
Dawes, Messingham.—27th January, 1882. 
650. VeLocipepes, H. A. Dufrené, London.—A com- 
munication from A. Mange.—1l0th February, 1882. 
Last day for filing opposition, 14th March, 1882, 
4503. Sarery Apparatus, &c., C. Gall, Halifax, York. 
—15th October, 1881. 

4506. VenTiLaTING, &c., Fires, J. Onions and W. H. 
Tooth, London.—15th October, 1881. 

4516. Borries, &c., B. Azulay, London—17th October, 


1881. 

4528. CorKInG Macuings, F. H. F. Engel, Hamburg. 
—A com. from Boldt and Vogel—17th October, 1881. 

4529. RevoLuTION Inpicators, F. H. F. Engel, Ham- 
burg.—A com. from J. Eggers.—17th October, 1881. 

4530. ArracaixG VaLances, M. A. Deardon, Doncas- 
ter.—18th October, 1881. 

4534. Rinsinc Borties, J. Dollheiser, Cologne.—18th 
October, 1881. 

4536. Hor-pLast, H. H. Lake, London.—A communi- 
cation from J. C. Long.—18th October, 1881. 

4539. Trres for WHEELS, W. H. Carmont, Manchester. 
—18th October, 1881. 

4543. Boots and Snogs, H. Ovans, Dublin.—18th Octo- 
ber, 1881. 

4545. Steam Borters, G. Hill, Liverpool.—18th Octo- 
ber, 1881. 

4558. REGISTERING DyNAMOMETERS, W. P. Thompson, 
London.—A communication from The Transmitting 
Dynamometer Company.—19th October, 1881. 

4560. Steam Borers, Fox, New Wortley, Leeds.— 
19th October, 1881. 

4574. Heatrne Tues, 8. Fox, New Wortley, Leeds.— 
19th October, 1881. 

4575. Test1nc STRENGTH, S. Fox, New Wortley, Leeds. 
—19th October, 1881. 

Fow Pieces, L. Gye, Middlesex.—20th Octo- 

er, 1881. 

4655. REGENERATIVE Stoves, J. Hartley, Barrow-in- 
Furness.—24th October, 1881. 

4767. Furnaces, W. P. Thompson, Londun.—A commu- 
nication from E. A. Prevost.—lst November, 1881. 

4819. Motors, W. L. Wise, London.—A communica- 
tion from E. Biirgin.—3rd November, 1881. 

4820. ELecrric Lamps, W. L. Wise, ‘London.—A com- 
munication from E. Biirgin.—3rd November, 1881. 
4876. VENTILATING, W. Teague, Ilogan.—Sth November, 

1881 


4938. Stopping Cars, C. E. Davidson, Stamford Hill. 
—llth November, 1881. 

4997. Lusricator, T. Allison and G. Senior, Milns- 
bridge.—15th November, 1881. 

5049. SELF-LUBRICATING Bearinos, W. Lake, London. 
—A com. from P. Decauville.—17th November, 1881. 

5419. Locks, G. H. Chubb, London, and H. W. 
Chubb, Chislehurst. —10th December, 1881. 

5599. INsuLATED Conpuctors, W. Smith, London.— 
21st December, 1881. 

5645. PREPARING Corton, &c., J. Walker, Hyde.—24th 
December, 1881. : 

5674, TYPE-PRINTING TELEGRAPHS, 8. Pitt, Sutton.—A 
com. from H. V. Hoevenbergh.—27th December, 1881. 

5740. Hoists, &c., J. and J. T. Pickering, Stockton-on- 
Tees.—31st December, 1881. 

129. Licutinc Trains, W. H. Preece and J. James, 
London.—10th January, 1882. 

160. FasTentnc Stay Busks, J. E. Salisbury, Shef- 
field.—12th January, 1882. 

180. Gas Burners, F. Siemens, London.—12th Jan- 
uary, 1882. 

190. Gas Kiins, D. T. and W. H. Thompson, Leeds,— 
13th January, 1882. 

238. LusricaTinc Spinpves, J. Dodd and J. Little, 
Oldham.—l7th January, 1882. 

276. VENTILATING URINALs, &c., T. Rowan, London.— 
19th January, 1882. 

287. EARTHENWARE, W. Boulton, Burslem.—20th Jan- 
uary, 1882. 

303. SrereotyPe T. Sowler and W. Ward, 
Manchester.— 21st January, 1882. 

310. Governors, W. Knowles, Bolton.—2lst January, 
1882. . 

334. Vacuum Pumps, C. D. Abel, London.—A commu- 
nication from J. Patrick.—23rd January, 1882. 

861. Conpucrors, W. R. Lake, London.—A communi- 
cation from H. A, Clark.—24th January, 1882. 

366. Power Looms, 8. C. Lister and J. Reixach.—24th 
January, 1882. 

388. TRANSFERRING Desions, J. M. Moss, Patricroft.— 
26th January, 1882. 

898. Maxine Suaar, C. Scheiber, Berlin.—26th Jan- 
uary, 1882. 

400. PROPELLER, C. Corneby, Poplar.—26th January, 


1882. 

402. Sawine Woop, T. N. Robinson, Rochdale.—26th 
January, 1882. 

409. Steam Borters, M. Ashworth, Stacksteads.—27th 
January, 1882. 

482. Latcues, &c., E. R. Wethered, Woolwich.—31st 
January, 1882. 

488. Packine Parts of Enarnes, W. R. Lake.—A com- 
munication from the Matthews Steam Spring Pack- 
ing Company.—3lst January, 1882. 

490. Sprinc Motor, W. R. Lake, London.—A commu- 
nication from W. T. Larimore.—3lst January, 1882. 

616. Puriryinc Mipp.ines, W. R. Lake, London.—A 
communication from The Electric Purifier Company, 
Incorporated.— Sth February, 1882. 


Patents Sealed. 
(List of Patent Letters which passed the Great Seal on the 
lith February, 1881.) 

8647. SreeRInG Apparatus, J. Walker, W. Thompson, 
jun., and T. Thompson, .» Seah Harbour, 
Durham.—22nd August, 1881. 

$648. Heatinc Apparatus, W. H. Stephenson, Black- 
burn.—22nd August, 1881. 

8687. Stipe VaLvEs, C. de Lucia, Naples, Italy.—24th 
August, 1881. 

3698. ToyERES, C. J. Brock, London.—25th August, 
188 


1. 
3699. Sewinc Macutnes, J. Sefton, Belfast. — 25¢h 
August, 1881 


8705. Exrractine, &., Pararyin Wax, O. Herrlich, 
London.—25th August, 1881. 

3737. Rammine AsPHALT, H. Knoblauch, Berlin.—27th 
August, 1881. . 

8766. PREVENTING Waste of Water, W. H. Cutler and 
J. Chapman, Eton.—30th August, 1881. 

785. OBTAINING Propucts from Gases, J. Alexander 

and A. K. McCosh, Lanark.—31st August, 1881. 

8815. Stay Busks, H. and B. G. Simpson.—2nd Sep- 
tember, 1881. 

8842. Suutrces for Weavinc, 8. Tweedale, Accring- 
ton.—3rd September, 1881. 

8855. Lupricants, W. J. L. Hollis, London.—5th 
September, 1881. 

4036. Cigar W. Clark, Chancery-lane, Lon- 
don.—19th September, 1881. 

4062. SureppinG Sucar Canez, W. P. Thompson, Lon- 
don.—21st September, 1881. 

4350. &c., T. Titley, Leeds. —6th October, 
188 


4381. Inpico Printinc, F. Wirth, Frankfort-on-the- 
Main.—8th October, 1881. 

4596. Bortces, J. J. Harvey, Kidderminster. 
—20th October, 1881. 

5098. Heatinc Biast, T. F. Harvey, Dowlais.—22nd 
November, 1881. 

Merats, 8. Pitt, Sutton.—lst Decem- 
er, 1881. 

5380. Deracnine Boats, E. J. Hill and J. L. Clark, 
London—?th December, 1881. 

5584. ExpLosive Compounp, H. H. Lake, Southamp- 
ton-buildings, London.—21st December, 1881. 

5590. Preventinc Siamminc of Doors, H. H. Lake, 
London.— December, 1881. 

5596. CarTripces, H. H. Lake, Southampton-build- 
ings, London.—2lst December, 1881. 

5670. Timepieces, W. L. Wise, Westminster.—27th 
December, 1881. 

5695. Backs, &c., of Brusnes, &c., H. J. Haddan, 
London.—28th December, 1881. 


(List of Letters Patent which passed the Great Seal on 
the 21st February, 1882.) 

3657. Casts, Copigs, &c., J. J. Sachs, Sunbury.—22nd 
August, 1881. 

3659. Locomotive Enoines, W. Morgan-Brown, South- 
ampton-buildings, London.—23rd August, 1881. 

3660. Dryinc Apparatus for Sucar, &c., W. Morgan- 
Brown, London.—23rd August, 1881. 

3661. VaLve Srem Supports, W. Morgan-Brown, 
London.—23rd August, 1881. 

3663. FuRNACE Fire-BaR, J. G. Galley, Upton.—23rd 
August, 1881. 

3676. VaLvegs, J. Smith, jun., and S. J. Johnson, Mill- 
wall, London.—23rd August, 1881. 

3688. Sewinc Macuings, A, Watkins, London.—24th 
August, 1881. 

3704. CrusHinc Gotp Org, J. M. Stuart, Queen Vic- 
toria-street, London.—25th August, 1881. 

$713. Barus, C. D. Douglas, London.—25th August, 
1881 


3719. RuLinc Macuines, J. Wetter, New Wandsworth. 
—25th August, 1881. 

3724. Sues, A. M. W. Samson, Northolt, near Southall. 
—26th Auyust, 1881. 

$729. RANGE-FINDERS, Charteris, London.—26th 
August, 1881. 

$734. FisHine and other Nets, R. Balderston, Paisley. 
—26th August, 1881. 

3738. Heatinc by Gas, T. Haskell and J. P. Bayly, 
London.—27th August, 1881. 

3739. Brakes, J. Pilbrow, Tunbridge Wells. 
—2ith August, 1881. 

8752. Ease, J. Kellett, Bradford.—29th August, 1881. 

3762. AUTOGRAPHIC TRANSFERS, A. M. Clark, Chan- 
cery-lane, London.—29th August, 1881. 

$767. SreaM Encine, J. H. Fox, Farnborough.—30th 
August, 1881. ‘ 

8772. Removine Tin from Tin-pLates, A. Gutensohn, 
London.—30th August, 1881. 

3786. Gas-MoToR Enaings, J. J. Butcher, Gateshead. 
—3lst August, 1881. 

8797. BoTTLE-wasHING Macurngs, D. C. Foster, Hull. 
—8lst August, 1881. 

$827. Rucnep Faprics, C. D. Abel, Southampton- 
buildings, London.—2nd September, 1881. 

$841. Mincinc Meat, F. J. Gardner, Birmingham.— 
8rd September, 1881. 

3925. Lockine Devices for Roors of CarriacEs, G. W. 
von Nawrocki, Berlin.—1l0th September, 1881. 

3936. HARVESTING Apparatus, H. K. Stone, Hull. — 
12th September, 1881. 

3937. Drrect-actinc Steam Pumps, G. Heywood and 
8. Spencer, Radcliffe Bridge.—12th September, 1881. 
$952. Liresoats, J. Wetter, New Wandsworth, London. 

—13th September, 1881. 

4117, SEL¥-FILLING Buckets, G. Allix, jun., Isle of 
Dogs, London.—24th September, 1881. 

4125. ComBinc Woot, &c., J. F. Harrison, Bradford.— 
—24th September, 1881. 

4284. DisTILLInc SHate, G. T. Beilby, Mid-Calder, 
N.B.—3rd October, 1881. 

4515. APPLYING CoLp AIR in IcE-MAKING, J. Sturgeon, 
Liverpool, and J. W. de V. Galwey, Warrington.— 
17th October, 1881. 

4595. Sasa Fasteners, J. G. Chillingworth, London. 
—20th October, 1881. 

4630. WirE Fences, F. C. Guilleaume, Cologne, Ger- 
many.—22nd October, 1881. 

4813. W. Gledhill, Mossley.—3rd Novem- 
ber, 1881. 

4909. FLoaTinc APPARATUS, J. Webster, Solihull.—9th 
November, 1881. 

5140. TELEGRAPHIC SicNaLLINc, A. C. Brown and 
H. A. C. Saunders, London.—24th November, 1881. 
5226. Courtine Brancu for Cases, A. W. Brewtnall, 

London.—29th November, 1881. 

5309. Materrats for Exrcrric Insutation, J. A. 
Fleming, Nottingham.—5th December, 1881. 

5347. ScaLes, J. Post, London.—7th December, 1881. 

3469. Gas-moroR Enorines, F. W. Crossley and H. P 
Holt, Manchester.—14th December, 1881. 


List of Specifications published during the 
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2920, 6d.; 2924, 8d.; 2926, 6d.; 2927, 6d.; 2928, 6d.; 
2931, Sd.; 2938, Sd.; 2941, 6d.; 2953, 6d.; 2954, 6d.; 
2955, 6d.; 2958, 6d.; 2961, Sd.; 2962, Sd.; 2068, 6d.; 
2962, Gd.; 2970, 6d.; 2977, 6d.; 2981, 2982, 6d.; 
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*,* Specifications will be forwarded by post from 
the Patent-office on receipt of the amount of price and 
postage. Sums exceeding 1s. must be remitted by 
Post-office order, made payable at the Post-ottice, 
High Holborn, to Mr. H. Reader Lack, her Majesty's 
— Southampton-buildings, Chancery-lane, 
London. 


Timper for posts is rendered almost proof 
against rot by thorough seasoning, charring, and 
immersion in hot coal tar. 
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THE ENGINEER. 


Fes. 24, 1881. 


ABSTRACTS OF SPECIFICATIONS. 


Prepared by ourselves expressly for THE ENGINEER at the 
ogice of Her Majesty's Commissioners of Patents. 


14°72. Sream Sreertnc Gear, &c., G. W. Robertson, 
Glasgow.—5th April, 1881. 6d. 

This consists of an engine with three oscillating 
cylinders, the pistons of which are all connected to 
one crank. The cylinders are formed with trunnions 
mounted in bearings between two vertical standards 
or frames, and one of the trunnions of each cylinder 
is constructed hollow and connected to a pipe leading 
to a chest wherein a slide valve is situated. The pipe 
is divided into two parts by a diaphragm or web, 
extending throughout its length, and its inner end, 
which is closed, bears against a valve face in the hollow 
trunnion. In the said face and in the end of the pipe 
six ports or passages are preferably made, three of the 
said ports or passages in the pipe communicating with 
the space on one side of the longitudinal diaphragm, 
and three with the space on the opposite side. In the 
hollow trunnion the ports in like manner communi- 
cate with two other ports leading into one end of the 
cylinder, and separated from each other by a dia- 
phragm or web. The engine is caused to steer the 
ship by keying on the crank shaft a spur pinion, which 
is geared with a corresponding wheel placed loosely 
upon a sleeve, also loosely surrounding the steering 
shaft, and having a pinion formed on one end of it, 
which gears with a wheel running loosely on a sleeve 
surrounding the crank shaft. To the said wheel the 
“ gipsy” or actuating pulley for the steering chain is 
secured. 

2857. Pumrs, Venticators, &c., K. W. A. Leverkus, 
Manchester.—30th June, 1881. 1s. 4d. 
This relates to the use of a new form of ladle in 


“centrifugal pumps, &c., whereby the water is caused 


to leave the wheel of the pump in a direction nearly 
tangential, say in an angle of 1 to 2 or at the outside 
5deg. The ladle is in the form of a varying 
archimedean spiral, that is a lme in the polar equator 
of which r = a X w; the factor a is variable, r being 
the radius vector and wv the polar angle. In the case 
of low lifts the sides fer the discs or wheels are made 
divergent. 

2885. Crayes orn Hoists ror WorKING Excavators, 
&c., W. D. Bruce, Calcutta.—2nd July, 1881. 6d. 

This relates to cranes for working excavators, skips, 
or other ee in which the blades are opened 
and closed to deposit or excavate the materials. To 
the crane winch a barrel is fitted consisting of two 
drums, one fixed and the other loose on its spindle, the 
latter being provided with a friction brake, and the 

former with keys to lock the loose drum when neces- 

sary to raise the excavator with the blades open, the 
keys being thrown in or out of gear with the loose 
drum by a sliding disc on the shaft worked by a 
forked lever. The two drums are formed with swings 
on their inner ends for limiting the rotation of the 
loose drum in either direction, independent of the 
fixed drum, to the extent required to open or close 
the blades of the excavator. The opening and lower- 
ing rope is coiled on to the loose drum, and the lifting 
and closing rope on the fixed drum. 

2886. Maxine Casks, &c., F. McC. Scott, Liverpool.— 
2nd July, 1881.—{4 communication jrom J. Stark, 
Oatario, Canada.) 6d. 

This relates to machines for making casks, and in 
one form it consists of a barrel drum arranged so that 
by actuating a single lever fixed on the machine, and 
coupled to other levers, toggles, &c., the drum can be 
collapsed when the barrel rim is finished. 

2905. Pcriryinc Featuers, J. Martin, Liverpool.— 
4th July, 1881. 6d. 

The object is to cleanse, scald, and bake feathers, 
&c., in a single machine, which consists of a fixed 
cylindrical drum with an opening at top to admit the 
feathers, and another at the bottom to allow them to 
leave the machine. A central revolving axle carries a 
wire gauze barrel, so that air can pass freely through 
it, and on its outer surface are teeth or beaters to act on 
the feathers. The drum is composed partly of plates 
heated by steam and partly of sieves to allow the 
escape of dust and steam. 

2907. Cur Nats anp Tacks, B. J. B. Mills, London. — 
4th July, 1881.{A communication from D. J., J. P., 
and §. Fariwer, New York, U.S.) 6d. 

This consists in partin rolling sheets witha succession 
of transverse ridges forming inclined planes, cutting 
them up into nail plates converging from side to side 
in a direction longitudinal to the fibre of the metal, 
cutting up the plates into tapered nail or tack blanks 
with the fibre lengthwise of the blank, and heading 
such blanks with suitable cut nail or tack machinery. 
2911. Mecuanicat Sroxers, 7. B. Kay, Bolton-le- 

= and R. Heywood, Salford.—4th July, 1881. 


6d, 

This relates to that class of mechanical stokers in 
which the fire-bars are caused to move automatically, 
and consists in the application of an intermittent lock 
motion between the driving pulley and the main cam 
or excentric shaft, consisting of a spur wheel provided 
with a snug, an extra segment of teeth and a lock-rim 
actuating a pinion provided with a tappet-finger and 
a lock plate, whereby the fire-bars may be alternately 
moved and held stationary with their upper surfaces 
in the same plane, instead of being moved con- 
tinuously as hitherto. A cam surface on the spur wheel 
actuating a lever on the reciprocating shaft or a 
supplementary toothed pinion connected with the 
feed plate and actuated by the segment on the spur 
wheel may be employed to effect the feed. 

2915. Breecu-LoapInc FrReE-aRMs, 
Lonion.—4th July, 1881.—(A communication srom 
F. Mannlicher, Vienna.) 8d. 
_ According to the arrangement shown in the draw- 
ing, the breech bolt consists of a hollow locking bolt 
A sliding in the slotted extension of the breech, and 
containing in its front end the breech plug B, into a 
central hole C of which enters the pin of the striker 
D, which is situated in the locking bolt at the rear of 
the breech plug, where it is urged amet by a helical 
spring. The striker bolt D passes through the rear 
end of the locking bolt A, and is connected to a cock- 
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ing trigger F by means of two side lugs G that pass 
throuzh corresponding slots in the trigger block F, so 
that if the latter is then turned partly round on the 
striker bolt it is held on the latter between the said 
lugs, and a shoulder formed thereon at a short 
distance from the lugs. Other improvements are 
described. 

2917. THreap Bossrns oR WINDERS FOR SEWING 
Macuines, &c., G. W. von Nawrocki, Berlin.—4th 
July, 1881—(A communication from A. Engisch, 
Switzerland.) 6d. 

Two pieces of flat cardboard are stamped to a con- 
figuration presenting a middle part with straight 
parallel sides, and provided with projections on either 
side at each end, and each piece is then stamped ina 
die so as to form a semi-cylindrical groove extending 
along its middle parallel with the straight sides. The 
two pieces are secured together so that the grooves 


C. D. Abel, |. 


form together a cylindrical hole, by means of which 
the flat bobbin can be mounted on a spindle to have 
ae wound on it, and then placed on the pin of the 
se 


2919. Exp.opinc Gases In Gas W. Watson. 
—4th July, 1881. 6d. 

The gases are exploded by intermittently introduc- 
ing into the explosion chamber a piece of metal or 
other suitable material in a state of incandescence. 
The metal or other piece has a reciprocating move- 
ment imparted to it, and fits the opening in the 
explosion chamber so that no gas can escape. 


2920. Screw APPARATUS FOR CONVEYING CEMENT, 
&c., FRoM Piace TO Piace, W. W. Hevwitt, Swans- 
combe, Kent.—4th July, 1881. 6d. 

A metal trough of U form contains an axis with 
two, three, or more blades. The trough is cast in 
lengths and joined together by flanges, a cross piece 
being formed across one end of each length to form a 
bearing for the axis. The axis is also in lengths and 
of square section, except at the bearings. The screw 
is in sections, consisting of a boss with an opening 
for the axis and two or more blades on opposite sides. 


2024. Compinep Stream Hanp 
Enarngs, G. W. Kobertson, Glasgow, and I. Beck, 
Sheftield.—5th July, 1881. 

This consists, First, in a three-cylinder oscillating 
steam engine of the arrang t and combination o 
parts whereby steam is admitted and exhausted from 
the cylinder; Secondly, in the arrangement and com- 
bination of parts constituting the connection between 
the slide valve and the steering shaft, and consist- 
ing of a screwed spindle, rack, and wheel, bevel 
gearing and, sleeve. 


2926. Meratiturcic Furnaces, H. A. Bonneville, 
Paris.—ith July, 1881.—(A communication from W. 
Moller, New York, U.S.)—(Complete.)—{ Void.) 6d. 

This consists in the combination in a se 
furnace of a retort; laced in and surrounded by the 
wall of the furnace, : smoke flue extending from the 
fireplace round the retort to the smoke stack, and an 
air flue formed in the wall, and open at one end to the 
atmosphere, and communicating at the other with the 
retort, also in the combination with the furnace of 
two pairs of retorts. 


2927. Prore.iinc anp STEERING Roap VEHICLES BY 
THE Hanps anv Feet, J. Simmons, Bricton.—ith 
July, 1881. 6d. 

A rectangular frame mounted between two large 
driving wheels ona double cranked axle has across it 
cn each side of the axle a seat opposite each crank, a 
small steering wheel supporting the frame behind. On 
the crank pins are reels over which pass bands, carry- 
ing at their other ends treadles attached by cords to 
the seats. The riders take hold of the reels and place 
the feet on the treadles. The steering wheel, as well 
as being capable of being worked by hand, can also be 
worked by the feet. 


2928. Atracuinc anp Detacuinc Horses’ HaRNEss 
TO OR FROM CARRIAGES, C. D. Abel, London.—5th 
July, 1881.—{A communication from H. Fleischhauer, 
Berlin.) 6d. 

At each end of the splinter bar there is a bracket 
with a horizontal slot to receive the flat end of the 
trace, and above which is a vertical pin capable of 
sliding up and down within the casing, so as to pass 
through or be withdrawn from a hole in the trace, and 
enter or leave a recess in the slot below it The pin 
is raised by cams actuated by suitable levers, worked 
either by hand or foot, its return being effected by a 
spring. 


2931. Gas Enornes, E. de Pass, London.—5th July, 
1881.—{A communiation from E. Korting, Han- 
over.) 8d. 

The engine is characterised by a special mixing 
valve for the explosive gases; a particular method of 
igniting such gases ; a particular method of regulating 
the quantity of gases to be exploded according to the 
desi power; and lastly, by a special automatic 
apparatus to lubricate the working parts. 


2938. AvTOMATIC OR SELF-BINDING ATTACHMENTS TO 
HARVESTING Macuines, W. P. Thompson, Liverpool. 
—5ith July, 1881.—(A communication srom H. D. 
Blokemore, Cincinnati, U.S.) 8d. 

The invention consists in mounting the binder arm 
or needle upon a rocking frame or support, and 
causing it to rock inward toward or over the grain 
table, descend, carrying the band around the gavel, 
which it separates from the incoming stream of grain, 
and then rock outward and discharge the bound 
bundle; in mounting the binding arm and band- 


securing mechanism to rock or oscillate in unison, 
and so actuating them that the gavel is gathered 
and encircled by the descent of the binder arm at 
the end of inward traverse, and the ends of 
the band united by the operation of the band- 
securing mechanism as the arm is pushing the gavel 
before it, and towards the discharging point on the 
outward traverse in a compressor to compress it and 
give form to the bundle, and to relieve the board and 
band-applying devices of this duty of the strain inci- 
dent thereto. 


2941. Boxes or Cases, C. R. E. Bell, London.—5th 
July, 1881. 6d. 

To produce boxes for wax vestas, &c., the sheets of 
cardboard are covered with cloth or coloured paper, 
and then cut and stamped to form the sides of the 
box lid or body. The edge of one side of the box is 
formed with a groove, while those of the other side 
are formed to fit such groove, the two parts being 
united by a press that turns the edges one into the 
other, thereby forming a box having the appearance 
of being in one piece without joints. 


M. Immisch, London.—5th July, 
1881 


This relates to a thermometer for clinical purposes, 
and consists essentially of a volute tube either filled 
with a highly expansive fluid, or exhausted of air, and 
the surrounding space of the case filled witha highly 
expansive and heat-absorbing vapour, the expansion 
and contraction of which tube is caused by suitable 
mechanism to move a hand or pointer over a suitably 
divided dial. Means are provided for fixing the hand 
or pointer after a temperature has been taken. 


2954. Improvements 1N MAGNETO OR DYNAMO-ELEC- 
TRIC MACHINES OR Evecrric P. Jensen, 
n.—(A communication from T. A. Edison, 

Menlo Park, N.J.)—6th July, 1881. 6d. 
The object of this invention is to do away with the 
iron core of the armature, and the loss of power 


through the heating thereof, also to generate con- 
tinuous currents of high electromotive force in the 
same direction without using pole chargers. This is 
accomplished by constructing the armature in the 
shape of a disc, but divided into radial sections. 
These sections are naked —— bars joined edgwise 
by a non-conducting material, so that they form a 
rigid disc, and rigidly attached to the driving shaft by 
means of an insulating hub. 


2955. Lamps ror Burnine Licut or VOLATILE OILS, 
F. R. Baker, Birmingham.—tth July, 1881. 6d. 

This relates to the burners and to the manner of 
arranging the wicks of the lamps, and it consists in 
fixing at the top of the wick case a roller turning 
freely in bearings and fluted with fine flutes, In the 
lower part of the wick case is an axis with toothed 
wheels to raise the wick, and which in single-wick 
lamps is prolonged to the exterior, and provided with 
a knob to turn it, while for double-wick lamps the 
axis is caused to gear with an axis midway between 
the two wicks, and which operates both wicks simul- 
taneously. The wick passes up the inner side of the 
case, over the roller at top, and descends in the wick 
case at its outer side. 


2958. Looms, J. Bullough and E. and S. Tweedale, 
Accrington.—tth July, 1881. 6d. 

This consists of means for preventing floats by 
stopping the loom whenever the healds are not pro- 
perly raised or the shed is imperfectly formed, and 
according to one arrangement elastic loops form the 
upper parts of the healds, and through them a lath is 
passed, and ee insulated wires, Attached to 
the lower part of the loops are metal inverted cones, 
the lesser diameter of which is in contact with one of 
the wires during the ordinary working of the loom. 
When a heald is not properly lifted the loops permit 
the larger diameter of the cone to come in contact 
with and touch both wires, and so complete an electric 
circuit, whereon a catch or stop is brought into posi- 
tion to act on the “‘ hammer-head” or the weft fork, 
and stops the loom. Each cone serves about four 
heald cords. 

2961. Gas Motor Enatnes, C. G. Beechey, Liverpool. 
—tth July, 1881. 8d. 

This relates more particularly to gas engines which 
in addition to the power cylinder in which the 
explosion takes place, have a second cylinder into 
which the gas and air are drawn and compressed and 
afterwards forced into the power cylinder. A is the 
compression and B the power cylinder, the piston of 
the . mer following that of the latter at a distance 
equivalent to about 30 deg. of the crank's travel. D is 
the slide valve working at half the time of the piston 
and actuated from crank shaft C by gearing i and 
shaft Fand rod G. The cylinder has two inlet ports, 
and an explosion light is placed in the valve, and in 
the valve cover is a hole to open communication with 
a master burner. So as to get a greater pressure upon 
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the light in the valve, the latter is caused to close a 
little before the piston in the compression pump has 
completed its stroke, thereby increasing the pressure 
of the remaining gases, from which source the light 
gets its supply. The opening and closing of the gas 
inlet valve is regulated by means of an ordinary 
governor and a tapered or stepped cam. 

2962. Ramway Veunicies, W. R. Lake, London. 
July, 1881.—{A communication from W. Robinson, 
Boston, U.S.) 8d. 

This relates partly to railway trucks in which the 
axles when passing over curves adjust themselves in 
positions radial to the axis of the curve. and also 

rtly to constructing vehicles to run on tramways, so 
that they may have the same facilities for turning 
round curves. As applied to the latter, each of the 
axles is mounted in a toggle swivelling truck, the 
two trucks being connected by a link, and each 
pivotted to the carriage body. The pole or draught 
bar is attached to one or other of the trucks. For 
railway trucks each main truck has two swivelling 
trucks pivotted to the main truck. A pin is placed 
on the underside of the body of the carriage directly 
in front of the pivot connecting the main truck to the 
vehicle, such pin being, so to speak, excentric to the 
pivot, and it passes through an opening in the main 
truck and engages a slot in the supplemental trucks. 

2968. Venictes ror Common Roaps, R. Brabyn, 
Bodmin. - 7th July, 1881. 6d. 

On each side of the body of the vehicles, and at 
each end thereof, project horizontal bars, to which 
the ends of low springs are connected, there bein 
two such springs on each side, situated far “> 
apart to receive the road wheel between them. e 
wheel has a short axle fixed in a metal nave fitted 
with bearings in brasses fixed to the middles of the 
springs on each side of the wheel. 


2969. VentiLaTiING EF. Aldous, Peckham. 
—Tth July, 1881. 6d. 

The ventilator consists of two concentric shafts, the 
inner one having a conical sha bottom, formed so 
as to prevent air being compressed. Over the top of 
it a hood with a number of openings is fixed, and con- 
nected to each opening is a tube leading down inside 
the tube. Above the bottom are apertures opening 
into the space between the two tubes, aprons = 
placed over and under such apertures to prevent win 
travelling up and the foul air getting into the inner 
tube. The Netto of the space between the tubes 
opens into the room to be ventilated, while the top of 
the space is closed by a cap, below which an opening 
is left all round. 

2970. Nats, H. Booth, Bilston.—7th July, 1881. 6d, 

This relates specially to machinery for cutting off 
nail blanks from metal strip rolled tapering in thick- 
ness in cross section, the blanks being afterwa 
headed by the usual machinery, and it consists of a 
cam, which gives a forward motion for — alter- 
nately to two horizontal slides or heads which carry 
the cutting tools. The slides work on opposite sides 
of the cam shaft, and are alternately drawn back after 
cutting the blanks by springs. Friction rollers in the 
inner ends of the moving heads receive the pressure 
ofthe cam. The fixed tools are carried by heads fixed 
to the bed of the machine. The metal strips feed 
themselves to the machine by passing, by their own 
gravity, through vertical guides. 


20'7'7. Mit For Grinpine Paint, W. and F. Hawley, 
Derby.—Tth July, 1881. 6d. 

An outer casing of cast iron strong enough to carr: 
the stones is provided with a hopper at its upper end, 
and through the centre passes the ve: t which 
carries and rotates the lower grinding stone. The 
lower end of the shaft runs in a toe-step adjustable by 
means of a hand wheel and screw, so as to raise or 
lower the bottom running stone. The upper surfaco 
of the lower stone is formed at an angle of about 
22 deg., and the under surface of the upper stone is 
formed at an angle of about 23 deg., so that the s 
— the two is wider near the centre or fi 
part. 

2981. Mipp.ines Puririers, B. G. Brewer, London, 
—7th July, 1881.—(A communication from K. Smith, 
Minnesota, U.S.) 6d. 

An electrified surface is used to attract the particles 
of bran, which are removed from its surface, the flour 
not being attracted, and the inertia of the material as 
it falls is made use of to separate the middlings and 
bran to a certain extent, allowing the bran to fall near 
to the electrified surface and the middlings to be more 
remote, The middlings pass from a hopper and fall 
through the air on to an incline or cant board that 
partially arrests the velocity, and the material 
rebounds against the cant boards and then slides off 
and falls, the meal or flour falling further off than the 
bran. An electrified surface such as a roller or band 
of vulcanite acted upon by rubbers is placed as close 
to the line in which the bran falls as is convenient, 
and the particles of bran are attracted and removed 
by scrapers. 

2982. Macuinery ror GATHERING AND Binpine Cut 
Crops into SHEAvVES, W. Woolnough and C, Kings- 
ford, Kingston.—7th July, 1881. 6d. 

This relates to improvements on patents No. 4155, 
dated 18th October, 1878, and No, 1417, dated 7th 
April, 1880, and refers, First, to improvements in the 
tying or knotting apparatus. The ends of the string 
or other binding material are held between plates or 
clamps acted upon by an adjustable spring, which 
allows as much of the string to be drawn through 
them as the knot requires. The fork for twisting is 
in the form of a pair of hooks. TheSecond part refers 
to the manner of attaching a machine for binding 


ing 


corn or other cut crops to a self-delivery reaper, and 
consists mainly in fixing the binder in the position 
ordinarily occupied by the table or platform of a 
reaper, said table or platform having been removed, 
so that the corn when cut falls direct upon the plat- 
form of said binder, instead of having to gather the 
corn when delivered to it in sheaf quantities by the 
rakes of a self-delivering reaper. 

2986. Improvements IN TELEPHONIC SIGNALLING 
AND CoMMUTATING Apparatus, J. linray, London, 
—ith July, 1881.—(A communication from C. Ader, 
Paris.) 6d. 

For signalling the inventor employs a solenoid coil 
without a core H, Fig. 1, suspended between the poles 
of a permanent magnet N 8, and kept in position by 
an adjustable counterweight. When a current passes 
from a local battery, the coil moves to one side or 


[2986] 


Fic 1 


Lt 


4 


the other, making contact by means of platinum 
studs on it, with other fixed studs on either side, and 
so causing a signal to be operated indicating the 
subscriber who calls. To effect communication 
between two subscribers, the inventor uses two keys 


connected by conductors, and a commutator. The 
latter consists of three metal plates insulated from 
each other, and connected up as shown in the 
diagram, Fig. 2. Holes run ‘ough these plates, 


into which the keys are inserted. The rig dyn 
two split sockets cc!, Fig. 3, insulated from each 
other, and connected to two conducting cords. When 
one key is put in, it connects the hinder to the front 
plate, and the other connects the middle to the front 
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plate. By this means the exchange can icat 
with a subscriber, excluding the relays, or two or 
more subscribers can communicate with each other 
by a circuit including the relays. 
2088. Improvements IN TeLePHoNic Apparatus, &c., 
G. L. Anders, Boston, Mass,—-7th July, 1881. 8d. 
The drawing showsasection of the inventor's combined 
transmitter and receiver, the first-named being of the 
Hunning’s type, in which both are in circuit. By this 


means the inventor claims that the sound waves 
during transmission act equally on the receiver and 
J eliminate its resistance besides conducing 

clearness of articulation, The invention also re- 
lates to a method of operating signal bells, which is 
an improvement on a previous patent granted to S. 
Pitt, commissioned by G. L Anders, and numbered 
2674, 2nd July, 1879; also to an improved telephonic 
switch board, both of which are illustrated by draw- 
ings, 


2989. Improvements APPARATUS FOR THE TRANS- 
MISSION OF POWER BY Exvecrricity, J. Hopkinson, 
Weatminster.—7th July, 1881. 6d. 

This relates to the utilisation of a dynamo or 

eto-electric machine, in combination with a 
pulley fitted with a Meston friction clutch, and suit- 
able toothed gearing and tackle, as a means of hoisting 
and lowering heavy bodies. The dynamo or other 
electric machine is fitted with the inventor's device 
for reversing the direction of rotation of the armature 

which was patented by him on the 21st June, 1879, 

No, 2481, and 14th November, 187%, No, 4653. 

electrical hoist was illustrated and described in our 

recent articles on the Paris Electrical Exhibition. 

2090. Gas Enaixes, C. and C. T. Linford, Leicester. — 
Tth July, 1881, 8d. 

This relates to appliances for effecting the feed of 
gaseous mixture used in a compressed state in the 
motive cylinder, also to effecting the ignition of the 

es and exhausting the residual gases after com- 
tion through the same valve as that through which 

the feed and scavenging charges pass; to a 


2990] 


tappet motion in conjunction with the governor for 

regulating the gas supply, and to an arrangement of 

gear for reversible motion from one continuous motion 
suitable for tramcars and hoists, &c. The working of 
the engine is as follows: Supposing piston A has 
reached the end of its instroke and completed ex- 
haustion, upon moving outwards a charge flows into 
cylinder B, while atmospheric air is drawn into 
linder F by the forward movement of piston E, and 
charge being mixed in a special valve passes 

through a second valve to the cylinder by port N, 

where it delivers itself in an annular form round the 

exhaust tube O. After the piston has made its out- 
stroke its return compresses the charge into space 

C, and on its next outstroke it is ignited. The 

scavenging piston E drives air through a valve and 

into the cylinder. The exhaust valve V is actuated 
in the ordinary manner, while the gas feed valve is 
contrvlled by a tappet motion operated by the governor. 

2002. Stram Enaines, J. Outridge, Egham.—‘th 
July, 1881, bd. 

This relates to an arrangement whereby rotary 
motion is obtained from a reciprocating motion 
without the use of a connecting rod or crank. To 
the piston rod of the cylinder is attached a pump 
plunger working in a second cylinder, so as to draw 
in and eject a liquid or fluid. The fluid passes to a 
casing and acts upon two pistons, which it causes to 
rotate. These pistuns are formed with a series of 
vanes and apertures, and have shafts attached, at 
the outer ends of which are toothed wheels, by throw- 
ing a pinion into gear with either one of which the 
direction of rotation will be governed. 

2994. Purtinc uP AND PresERVING ARTICLES OF 
Foop, &c., T. Pool, Charleston, U.S.—Tth July, 
1881. 6d. 

The bottle, jar, or case to contain the articles is 
made in two parts, which can fit one on to the other, 
so as to facilitate the introduction of the articles, the 
joint being afterwards covered over by a band of paper 
or other substance, so as to exclude air, 

2995. Imrrovements IN TELEPHONIC AND TELE- 
GRAPHIC SIGNALLING APPARATUS, A. C. Brown and 
H. A. C. Saunders, London.—ith July, 1881. 6d. 

The object of this invention is to facilitate inter- 
communication between several telephone stations on 
one wire. The apparatus isso arranged that not only 
can any station call up and place itself in direct com- 
munication with any other station on the same wire 
without having to go through a central office, but also 
so that none of the other stations can interrupt or 
hear what is passing. The instruments and mode of 
arrangement were illustrated and described in our 
issue for the 17th inst. 

2996. Provvtsion aNp ConsTRUCTION oF VESSELS, 
Coppin, jun., Londonderry.—ith July, 1881. 


we, 
The propeller is arranged so as to operate exclusivel 
upon the deep solid water at the bottom of the vearal, 
either wheel propellers with the axis lying trans- 
versely to the vessel, or screw propellers with the 
axis lying longitudinal to the vessel rcs employed, 
‘Two separate chambers are formed in the bottom of 
the vessel large enough to contain either wheel or 
screw propeller, such chamber being open at bottom 
and kept charged with compressed air by pumps, so 


as to maintain the water at the level required for the 
proper working of the propeller. 


20999. AND Po.isHina Knives, H. H. Lake, 
London.—ith July, 1881.—(A communication from 
P. V. Godard, Paris.)—{ Not proceeded with.) 4d. 
The knives are held down on a flat plate and rubbed 
with brushes, each handle being passed through a hole 
in a pinion, all of which pinions gear together, so that 
by turning one the whole of them will revolve, and so 
present the other side of the knives to the action of 
the brushes. 
3000. Setr-cLosino Taps, VALVES, &c., G. Crawford, 
Port Glasgow.—8th July, 1881. 6d. 
The apparatus is self-closing, and of such a nature 
that when the required amount of water or other fluid 
is drawn off and the hand of the operator removed 


\ 


from the spindle or handle which opens the water-way, 

it becomes immediately closed, and the flow of water 

or other fluid at once stopped. The drawing shows a 

longitudinal sectional elevation of the tap. 

3008. Taps, G. Furness and J. Robertshaw, Manchester. 
—8th July, 1881. 6d. 

This consists in the substitution of a plug of lignum 
vite or other suitable material for the washers of 
leather or other flexible material usually employed 
for the valves of taps. 


3009. Money Tits, B. W. Webb, London.—Sth July, 
1881. 8d. 


The object is to prevent fraud, and consists of a 
series of toothed wheels and indexes vperating to 
indicate on dials any sum paid, and to simultaneously 
cause the ringing of electric bells, which tell the 
amount registered by striking as many times as there 
are pounds, shillings, or pence in the amount received. 
8014. PuorocrarHic CaMERAS, G. Smith, London.— 

8th July, 1881. 6d, 

This relates to that part of the camera in which are 
carried the glass for focussing and the sensitive plate 
on which the picture is to be obtained ; and also to the 
stand upon which the cdmera is supported. The back 
of the camera is made so that it can be inclined to 
any desired angle and fixed in that position. Thelegs 
of the stand are made so as to fold up intoa small 
parcel. 

8018. Sprxxixc Macuine Rouiers, H. J. Haddan, 
Westminster.—9th July, 1881.—(A communication 
from J. B. William, Germany.) 4d. 

This consists in a tubular web of textile material 
forming a seamless covering for spinning rollers and 
to be used as a substitute for the leather and india- 
rubber coverings generally employed. 

3020. Sasu-Bak FoR HorticuLtuRAL &c., 
W. Howitt, Ilford.—9th July, 1881. 6d. 

Two half cylindrical metal pieces are secured one to 
either edge of a strip of wood, leaving a small space 
between the edges of the two half cylinders, so as to 
allow of the edges of the sheets of glass passing into 
such space. 

3021. Avromatic Cutr-orr AND REGULATOR, 
R. M. Marchant, Clerkenwell._—9th July, 1881. 6 

The interior and working arrangement consists of a 
sliding drum A, a bar or rod on which the drum works 
Al, the fixtures carrying such bar or rod A®, the 
slotted spindles connecting the valves B, the slot B}, 
the equilibrium valves B?, the link connecting the 


sliding drum and the spindle, the stuffing-box D. 
The exterior and adjusting arrangement consists of 
the bridge D1, the stop nuts below the bridge E, the 
spiral spring F, the washer and thumb-screw G, 


3022. Wacon or CarriaGeE WHEELS, W. F. Lotz, 
London.—%th July, 1881.—(A communication from 
A. Wilké, Germany.) 6 

The nave is made in three parts of cast iron, steel, 
or brass, and connected with spokes of iron or steel 
tubing. The felloes are formed either of a ring or of 
segments of wrought iron, malleable cast iron, or cast 
steel, over which the hoop is drawn heated, or the 
felloes are wedged into thé hoop by screws. 

3024. Grinpers, &€., R. R. Gubbins, New Cross.— 
9th July, 1881. 6d. 

This relates to the use of an annular grinding sur- 
face driven by three or more frictional wheels arranged 
around its circumference and bearing on its periphery. 
The annular form of grinder presents by its inner 
working edge or face greater facilities for grinding 
articles of irregular contour, 

3027. HamMeRLEss BREECH-LOADING FIRE-ARMS, 
— T. Woodward, Birmingham.—9th July, 


This relates to means for cocking hammerless guns 
and also to the use of an improved safety bolt. =_— 
3028. For CarriacEs, &c., H. H. Lake, Lon- 

don.—9th July, 1881.—(4 communication from A. 
Cohen, Poland.) 6d. 

The object is to provide means for lubricating cart 
axles without removing the wheels, and it consists in 
boring a longitudinal hole centrally in each end of the 
axle, and from the end of which two or more radial 
holes pass to the outside of the axle. The end of the 
hole is closed by a screw cap, but when necessary to 
supply fresh lubricating material, the cap is removed 
Peon the lubricant introduced into the longitudinal 


8080. Makine Cigarettes, A. M. Clark, London.— 
9th July, 1881.—(A communication from J. A. 
Bonsack, Virginia, U.S.) 8d. 

This relates to improvements on cigarette-making 
hines, and i ists principally in means for 
ensuring the more uniform passage of the tobacco 
under the concaves in a brush mounted upon the 
frame, and combined with a reciprocating spreading 
belt for —< clearing it of the tobacco shreds 
which havea tendency toadhere and interfere with the 
uniformity of the s ding and distributing action; 
also in a presser roller for co-operating with the con- 
caves, and a toothed belt to prevent the tobacco from 
piling up in front of said concave; also in the novel 
construction and arrangement of filler forming 
devices, for which three steel belts are arranged to 
form a converging trough, and all of them travel in 
the same direction, and co-operate with a wheel which 
presses the filler into an approximately square shape; 
also in improved means for cutting off the cigarette 
roll into definite lengths. 


3084. MovanLe Winpow Cases, R. Laws 
Hackney.—1lth July, 1881.—(Not proceeded with. 
4d. 


The show case is mounted on rollers to run ina 
groove or tramway, and it is capable of being revolved 
on a central pivot. 

. Rakinc Hay, H. J. Macey, Wootton Bassett, 
Wilts.—11th July, 1881. 4d. 

relates to a machine for raking hay and 
delivering it on one side as the machine advances. To 
a frame a bar is attached obliquely, and on it the 
rakes are hinged. Parallel to the rake bar is a spindle 
driven by toothed gearing from one of the wheels of 
the machine, and on it is a series of cams, fixed 
geen thereon and at intervals between the teeth of 
the rake. When the hay is thrown up by the rake it 
is carried by the cams along the machine and delivered 
on one side. 

. SECURING THE JOINTS OF EARTHENWARE 
Pipina, &c., J. Gooddy, Wombwell, Yorkshire.—11th 
July, 1881. 6d. 

The opening in the socket tapers from the mouth 
inwards till it terminates in a shoulder, the other end 
of the pipe being shaped to fit the socket of the next 
pipe parallel, leaving a space between it and the 
socket, which is filled in with an elastic washer, so 
that when the end of the pipe is pressed home the 
washer is compressed and makes a tight joint. 


3088. Fire-Licutexs, J. F. Wiles, Old Charlton.— 
11th July, 1881. 4d. 

The lighter is made of sawdust and small chips of 
wood, spent tan, and other refuse, and it consists in 
forming flues or passages passing entirely through the 
lighter in various directions to facilitate the combus- 
tion, and thereby produce a more intense flame than 
when they are made solid. 


3042. Saw Macuines, A. Dodman, King's 
Lynn, and N. G. Kimberley, London.—1l2th July, 
1881. 6d. 

So as to change the cutting angle of the saw with- 
out moving the table, the saw is made to pass over 
three pulleys, one above and one below the table, and 
one towards the back of the machine. The two front 
ones are mounted on spindles attached to a radial 
piece capable of sliding in the main frame, and havin, 
teeth with which a pinion driven by a hand whee! 
gears. The work is held between centres supported 
by arms sliding in grooves in the table, so as to 
enable circular pieces to be cut out. A template is 
fixed on a slide working in a groove in the table 
and through a guide fixed on cross slide, also work- 
ing in a groove in the table, regulates the position 
of the work, so as to cut out curved or other forms. 
83046 Spixninc anp Dovsiine Corron, &c., 7. 

Coulthard, Preston.—12th July, 1881. bd. 
relates to means for removing dirty oil and 
sediment from the lower end of spindle apparatus, and 
consists in continuing the bolster tube below the foot- 
step, where it is opened out so as to form a chamber 
to receive the dirt, which may be removed by taking 
out the screw plug closing the bottom of the chamber. 

The invention also relates to an adjustable sheet metal 

ring holder for double flange rings in ring and tra- 

veller frames. 


3050. FurNACEs OR TANKS USED IN THE MANUFAC- 
TURE OF Grass, &c., J. A. King and J. Little, 
Dublin.—12th July, 1881. 6d. 

This relates, First, to apparatus for continuous 
working, and consists in forming an open band which 
floats in the molten mass, and inside which is placed 
a bottomless pot with a cover and working-out hole, so 
arranged that the latter is presented to the working 
aperture of the tank. As the crude materials are 
melted in the tank the liquid, becoming denser, sinks 
to the bottom and passes into the outer ring, where, 
the liquid becoming more fined, it passes into the 
bottomless pot from which it is worked out. When 
desired to carry on the process intermittently, a 
second ring is placed within the open band, and 
allows the melted glass to flow underneath its sides 
free from foam and other impurities floating on the 
surface of the liquid outside and around the ring. 
The invention also consists in dividing the fire-box 
by a longitudinal partition provided with air spaces 
to keep it cool, and which forms two compartments, 
the passage of the flame therefrom into the tank being 
common to both. 

3051. Cavsinc Force to Act anp Errect Motion 
To Bopiks, &., G. Wilson, Westminster.—12th 
July, 1881. 8d. 

This consists of apparatus by means of which force 
is eaused to react on a mass of inelastic fluid within a 
tube or tubes, joined at one end to a cylinder, and at 
the other to a tank or tanks containing the inelastic 
fluid, Steam or any suitable force acts upon a piston 
in the cylinder, 

8052. Haviine or Winpine Excines anp Wacons, 
Grieg and R. H. Shar, Leeds.—12th July, 1881. 
6d. 


The “improvements in hanling engines consist in 
mounting two drums C lousely ou a stud fixed to the 


5052 


boiler, and driven by pinions D on an upright shaft. 


The coiling cams F are placed upon the axis above 


and below the drums, and have internal teeth gearing 
with the wheels G, which have a rolling motion 
imparted to them by excentric H, being prevented 
from revolving bya stop lever. K and L are the coil- 
ing levers, with F gecaee for the top and bottom drums 
respectively, and may be turned on either side of the 


engine. Fig. 2 shows a wagon to be et by the 
tractive power of the engine drawing it. e body is 
placed low, and is jointed to the bed, so as to tip by 
means of a windlass arrangement, the pull of the 
engine causing a rope to be drawn off from a wheel or 
drum, thereby turning an axis and causing a chain 
attached to the body to be wound upon a barrel. 

Another arrang t ists in the use of an 

hydraulic jack. 

3053. Improvements 1N BatreRY TELEPHONES, 
TRANSMITTERS, OR MucRoPHONEs, L. Jacobson, 
Berlin.—12th July, 1881. 6d. 

The inventor applies a tube to the frame of the 
transmitter, so that the sounds are concentrated on to 
the diaphragm If it is wished to modify the loud 
tones of the voice, slide F opens to any desired 
width and carries part of them off. The tube greatly 


SS N 


prevents the transmission of other sounds than those 
of the speaker's voice. Various modifications of the 
above form of speaking-tube are described and illus- 
trated. The figure shows the ordinary form adopted 
by the inventor. ‘Ihe inside of the tube is lined 
with soft stuff to modify harsh tones, and a tube 
leads off the condensed breath. 


3054. Brooms anp Brusues, A. Denjoy, “Auch, 
France.—12th July, 1881. 6d. 
This consists in attaching the broom or brush to a 
forked handle, in which it can be adjustably secured 
at any desired angle. i 


3055. Disiyrectinc Apparatus, C. M. Scott, Dalkey, 
Dublin.—12th July, 1881. 6d. 

This relates to hot air disinfecting chambers, and 
consists in forming the sides and top of the chamber 
of non-conducting composite slabs arranged to screw 
tightly together. The temperature of the air is raised 
to about 300 deg. Fah. by gas furnaces, and the foul 
consumed air is removed bya flue before the door is 
opened and the disinfected articles removed. An 

t tic arrang' t shuts off the gas at a certain 


temperature, 


3056. Treatinc Fiurp Siac Iron SMELT- 
ING OR Buast Furnaces, A. M. Clark, London.— 
12th July, 1881.—(A communication from A. D. 
Blvers, Hoboken, U.S.) 6d. 

This consists in causing the slag to run into an 
annular trough revolving round a central shaft, so 
that it is built up in layers one over the other, by 
which means it forms a perfectly solid mass, 

3064. Dryine Suaar, &., A. and J. D. Scott and T. 
R. Ogilvie, Greenock.—13th July, 1881. 6d. 

The apparatus consists of a long chamber with a 
range of steam-heated pipes at the bottom, and a flue 
at top communicating with a fan, while a number of 
openings at bottom, fitted with valves, regulate the 
entrance of air. By these means a rapid current of 
a air is caused to pass over the articles to be 

ried. 

3067. Ixpuctnc oR ACCELERATING AN OUTWARD 
DRAUGHT FROM CHIMNEYS, &c., J. Gilmore, Lower 
and W. R. Clark, Peckham.—13th July, 

This relates to an apparatus for chi y tops and 
ventilation shafts, and consists in the combination of 
two or more rings in an axial line and with an iuterval 
between each ring. The rings are tapered from the 
inner periphery outwards, so as to form a conical sec- 
tion, whereby the intervals between them narrow 
from the outside towards the centre, and the wind 
blowing in consequently increases in velocity and 
causes an upward draught. 


3068. Srrips For STRENGTHENING Stays 
AND Corsets, &c., R. Auberbuch, Londun.—l3th 
July, 1881. 6d. 

This consists of flexible elastic strips made up of 
superposed thin elastic metal layers or plates united 
by shellac and enclosed in an envelope; or of metallic 
layers or plates with a fibrous substance interposed 
and bound by wires along the edges, the whole being 
united by sheilac and covered with prepared paper or 
tinfoil. 

3078. Cakes, Biscuits, Sweermrats, W. R. 
Lake, London —14th July, 18"1.—(A communication 
trom J. H. Mitcheil, Philadelphia, U.S.) 6d. 

This relates to a machine with a dough or material 
box which has its nozzles elevated trom the pan, 
mechanism being provided for intermittently advanc- 
ing the pan, and also for separating the holder from 
the box, whereby the material leaves the nozzles in 
streams, and is deposited on the pan. 


3079. Open FirecRAtTes AND CooKING RANGES FOR 
SaME, J. Cornforth and T. Burton, Birmingham. 
—lith July, 1881. 6d. 

The bars forming the bottom of the grate are 
tubular and open at front, while at the back they 
open into vertical channels rising to a height equal to 
that of the front of the grate, and being open at top, 
constitute a perforated bridge through which currents 
of hot air rise, mixing with the flame and volatile 
matter from the fuel and thoroughly consume the same, 
the products of consumption passing out at the back 
of the grate intoa vertical flue in the chimney. In 
this flue an oven or cooking range is fixed. 
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3080. Looms, J. Clayton and T. Richmoad, Burnley. 
14th July, 881. 6d. 

This relates to a novel arrangement of shedding 
motion or index apparatus for changing the order of 
succession in which the healds are to be moved when 

ucing various patterns of weaving in the same 
fabric. 
$3081. Warer-crosets W. and 
W. H. and D. Thompson, Leeds.—l4ti July, 1831. 


td, 

This relates to definite supply syphon actions for 
water-closets and urinals, and consists of a double or 
compound “‘boot” or flushing cistern with midway 
“clack” or retaining valves for “‘ caging” the charging 
or priming water, an air cushioning and elastic com- 
pression for prolonging the charging, a loose-fitting 
and downward acting ram, float, or plunger in one 
chamber of the compound boat; and, Secondly, in 
oval, oblong, or other shaped cistern or boot with 
vertical staves placed round a plain level bottom and 
secured by iron or other bands. 

3089. Heratinc sy Stream, J. H. Fraser, 
London, and E. J. C. Welch, Westminster.—15th 
July. 6d. 

This relates to heating water or other fluid by a jet 
of steam introduced by means of a special nozzle, in 
which the objectionable noise ordinarily produced is 
obviated by causing a current of the fluid to be heated 
to pass at a comparatively high velocity along and in 
free contact with the jet of issuing steam, the one sur- 
rounding the other, by which means the fluid derives 
its own motion. 

3090. Lapres’ Sappies, W. F. D. Schreiber, Ipswich. 
—15th July, 1881. 6d. 

This relates to means for preventing the wringing 
of the saddle when in use, and also to obviate the 
necessity of employing balance straps. The off-side of 
the saddle tree is formed with an additional rib, so 
shaped and placed as to adjust itself to the side of the 
horse, and form an additional bearing against the 
wringing or twisting of the saddle from the weight of 
the rider acting on the near side. 

3091. Fiurp Meters, 7. R. and T. W. Harding, Leeds. 
July, 6d. 

This relates to the counting and recording apparatus, 
and consists of two shafts mounted in a frame. and 
one carrying several wheels bearing numbers from 0 to 9. 
These wheels have each twenty teeth on one edge and 
only two on the other, and gear into pinions on the 
second shaft, and formed with two sets of teeth, the 
number on one side being double that on the other, 
and being so arranged that they lock on the surface of 
the number wheels, and prevent them turning, except 
when the two teeth on one side partially turn a pinion 
So as to move the next wheel one-tenth. 


3004. or Vessets, &c., H. J. 
Allison, London.—15th July, 1881.—{A communica- 
tion from T. G. Widmer, Boston, U.S.) 6d. 

This relates to the use of paddles or wheels consisting 
of a water-tight casing divided into compartments so 
as to form floats, and having blades fixed round their 
peripheries, such wheels being driven by any suitable 
means. 


3005. Macurines, W. Mather, Manchester, and 
F. M. Lechner, Columbus, U.S. — 1ith July, 
1881. 10d. 

This relates to improvements on patent No. 1469, 

4.D. 1881, for a mining machine for “‘ heading” work— 

that is, producing a slot in the breast of the coal or 


.. other mineral; and it consists in a machine for work- 


ing parallel with the breast or face of the coal instead 
of at right angles thereto. The revolving cutter shaft 
is extended to one side, preferably so that it can be 
coupled to either end of the cutter shaft, and this pro- 
longation is fitted with removable cutters and forms 
the working portion of the shaft for under-cutting on 
the long wall system. 


3099. Currinc Screw THREADS ON OR IN METAL 
Toses, &c., W. R. Lake, London.—15th July, 1881. 
—{A communication from F. Armstrong, Bridgeport, 
U.S) 8d. 

One part of the invention is designed for use in 
lathes and all screw-thread cutting machines, and 
comprises an arrangement whereby the carriage may 
be longitudinally adjusted when the machine is 
properly geared, and the work is in progress, and 
whereby after the tool has been temporarily removed 
for any purpose, it may be reset in its former position, 
in the unfinished thread and the work resumed. A 
second part relates to a screw-threading apparatus 
consisting of die blocks, non-adjustable but inter- 
changeable steel dies or cutters, and holder for same, 
this device being adapted to cut screw-threads on 

i or rods of different diameters, by interchanging 
the dies or cutters in the blocks or holders, which are 
all of the same size and diameter, the same having 
cutter recesses varying in distance from the centre, 
according to the size or diameter of the pipe or rod. 
It relates further to die stocks, operated by hand, for 
vutting screw-th 3, and comprises a geared die 
stock operated by crank and pinion, whereby the 
cutter head is made to revolve; and lastly, to an 
attachment to the vice for holding the pipe to be cut, 
and to which the shaft having the pinion is attached. 


3101. Avromatic Brakes, W. Parsey, 
Brighton.—lith July, 1881.—(Not proceeded with.) 
2d. 


The brake blocks are applied by means of springs 
always tending to force them’ in contact with the 
wheels, but, until required, kept out of action by fluid 
pressure acting upon a piston in a suitable cylinder. 
3104. Makino up Breap From WHOLE Meat, &c., G. 

W. Simmons, London.—l6th July, 1881.—(Not pro- 
ceeded with.) 2d. 

The object is to prevent the outer surface of bread 
made from ‘‘ whole meal” or coarsely ground wheat 
from becoming hard in baking, and it consists in 
coating the dough, when made up into loaves, with a 
layer of dough made from finer fiour. 


3105. PLates ror THe Soies or Boots anp 
Sxoes, R. Jones, Abercarn, Monmouth.—l6th July, 
1881.—{ Not proceeded with.) 2d. 

The object is to prevent the soles of boots of work- 
men exposed to great heat from being destroyed by 
treading on hot floors, cinders, &c., and it consists in 
securing to the soles a number of metallic plates with 
projections so as to keep the sole from touching the 
floor, and yet at the same time provide the desired 
tlexibility of such part. 


3107. Heatinc Apparatus, H. J. Haddan, Weat- 


minster.—l6th July, 1881.—(A communication from. 


J. F. Lebreton, Besangon, France.)—{ Not proceeded 
with. 

This ~ #.. to apparatus for burning hydrogen gas, 
and its purpose is to utilise as much as possible the 
caloric resulting from the combustion of this gas and 
its compound gases by condensing the principal pro- 
ducts of combustion. 

3108. Scovrixc axp CLEanstna, H. J. Haddan, West- 
minster. —16th July, 1881.—(A communication trom 
L. Poitevin, Amfreville-sur-lton, France.)—({ Not pro- 
ceeded with.) 2d. 

The machine consists of a frame and two superposed 
cylinders in contact with each other, and one covered 
with india-rubber so as to be well in contact. Two 
guides are fixed to the frame and serve to keep the 
stuff away, which runs off obliquely, a roller support- 
ing it and a guide directing it to the middle of the 
cylinders, whilst an oblique board on the other side 
detaches the stuff as it leaves the cylinders. A box 
under the lower cylinder collects the liquid squeezed 
out, 


3109. Frre-arms, L. de la Bastide, Grignols, France. 
— 16th July, 1831. Not proceeded with.) 2d. 

This relates to repeating or magazine small-arms, 
and consists of a frame forming angles with two other 
small frames at its extremities, which are fastened at 
their otherjends to a frame similar to the first, one 


with a hinge and the other with a clasp. The case 

thus formed receives the barrel. 

$110. Tricycies, &c., W. H. Howorth, 
Cleckheaton, Yorkshire.—l6th July, 1881.—( Not pro- 
ceeded with.) 2d. 

This relates to means for increasing the speed of 
tricycles, and consists of a water reservoir attached to 
the vehicle and connected by pi) to a pump from 
which the water is delivered to a turbine, and then 
passes back to the reservoir. 
$112. Packine Tea, &c., FE. Ormerod and J. Higson, 

Atherton, Lancaster.—l6th July, 1881.—({Not pro- 
ceeded with.) 

A box or mould in which the bag is placed is sup- 
ported by a frame, and above it is an adjustable ram 
capable of being depressed and raised by means of a 
lever and link. 

3113. Motive Power Encrne Operated sy Hypro- 
CARBURETTED Air, E. Btéve and C. C. Lallement, 
Paris. —l6th July, 1881. 6d. 

The hydro-carburetted fluid is generated by forcing 
air into a receiver containing a hydrocarbon, and mix- 
ing it with the air under the same pressure in the 
engine cylinder, so as to pulverise in some measure 
the cistributed hydrocarbon, and to fill with this mix- 
ture the space swept through by the piston during a 
portion of its stroke, whether in front or behind the 
piston. An electric spark fires the mixture, and its 
instantaneous expansion produces a more or less 
powerful dynamic effect on the piston, according as 
the pressure of the air admitted is higher or lower, 
and the volume of the mixture admitted is greater or 
smaller. 
$115. Warter-ciosets, &c., F. Wirth.— 

ith July, 1881.—(A communication from G. Mack, 
Germany.—(Not proceeded with.) 2d. 

A box contains a tube bent to form a syphon, the 
longer limb of which extends to the closet to be 
flushed. A float or displacer is actuated by the pull, 
and becoming lhe in the water raises its level 
above the syphon bend. 
$117. Boots axp SHogs, A. Christophe, Belgium.—18th 

July, 1881.—( Not proceeded with.) 2d. 

This consists of a sheet steel sole attached to the 
upper, and to which a leather sole and heel are secured 
by rivets passing through holes in the steel sole. 


3118. Carriace Lamps, &c., C. Saunderson, Kilburn. 
—18th July, 1881.—{Not proceeded with.) 2d. 

This relates to a lamp fitted to the back of the 
carriage near the roof, so as to serve both for lighting 
the interior of the carriage anc to act as a signal or 
warning at the back of the same. 
$3120. Wasuinc Macuiyes Kiers, H. Brandes, 

Germany.—18th July, 1881.—(A communication 
Jrom T. Harbeck and A. Hasperg, Prussia.—( Not 
proceeded with.) 

This relates to washing machines and kiers, in 
which a stream of boiling water passes ey 
through the materials to be washed, and consists in 
providing inside the boiler a reciprocating basket to 
receive the materials, and also in mechanism for reci- 
procating the basket. 


$3121. Rancr-rinper, G. W. Hart, Portsec.—18th July, 
1881.—{Not proceeded with.) 

The object is to enable distances to be determined 
with great accuracy by one operator. On a metal 
quadrant two wires are placed vertically, so that one 
can partially rotate round the other, which is sta- 
tionary. A prism is employed to obtain a view of the 
object in an oblique direction, and then by comparing 
the object shown in this manner with the object seen 
direct, by means of the quadrant a chord of the circle 
may be measured, the distance of which is the radius, 
which is the distance sought for. 


3122. IMPROVEMENTS IN THE MANUFACTURE OF ELEc- 
TRIc Bripces For Lamps, St. George Lane Fox, 
Westminster.—18th July, 1881. 2d. 

The inventor uses the Italian grass im 
Ischeemum), known as French whisk, for his electric 
bridges, or carbons, for incandescent lamps. He 
boils the grass in a solution of caustic soda (5 per 
cent.). The outer skin is then scraped off, and the 
fibre boiled in water. It is then straightened, bound 
on a block of carbon, buried in a crucible, and car- 
bonised. 
$124. Boors anp Snoes, J. Robertson, Kilburn.—18th 

July, 1881.—(Not wroceeded with.) 2d. 

A piece of elastic webbing is inserted in the u 
over the instep, and over it passes a flap secu by 
buttons on one side, the holes in the flap allowing a 
certain amount of play. 
3129..Mecuanicat Repropuction oF Sovnp, J. J. 

Walker, Tottenham-court-road.—18th July, 1881.— 
(Not proceeded with.) 2d. 

A perforated band is caused to travel past an orifice 
from which a stream of air or other fluid issues, by 
which means sound vibrations are established in the 
air, and these are intensified by resonators. 


3133. Agratep Beverace, &c., C. Kempster, Ness- 
cliffe.—19th July, 1881.—(Not proceeded with.) 2d. 

Malted barley is steeped in hot water long enough 
to extract the saccharine and other ingredients 
therein, when the water is withdrawn and boiled with 
sufficient hops to give it an agreeable bitter flavour, 
after which it is passed through a refrigerator, then a 
filter, and is finally pumped into a strong chamber, 
where it is subjected to the action of carbonic acid at 
a high pressure. 


3136. Mancracture or Decanters, Borries, &c., 
FRoM Giass, T. P. Richardson, Wordsley, Stasford. 
—19th July, 1881.—(Not proceeded with.) 2d. 

This relates to the use of revolving slides, each of 
which bears one-half of the form required to be given 
to the decanter or other article, and into the mould 
formed by the revolving slides the article is blown by 
a blowing iron. 

3138. Treatment or Soap For THE SEPARATION 
or GLYCERINE THEREFROM, F. Versmann, Charlton, 
—19th July, 1881. 2d. 

The object is to recover glycerine from soaplyes and 
to separate it from the accompanying salts, chiefly 
chloride of sodium, carbonate of soda, and caustic 
soda. A large percentage of such salts are separated 
by boiling down the lye and raking the salts out as 
they become insoluble. The concentrated solution is 
then allowed to cool and carbonic acid gas passed 
through it till the carbonate and caustic suda is con- 
verted into bicarbonate of soda, which is removed by 
filtration. The chloride of sodium and other salts are 
separated by submitting the liquid to the process of 
** Osmose ” in an apparatus known as the ‘‘Osmogene.’ 
3144. Pickers ror Looms, C. F. and E. Burslem, 

Cheadle, Chester.—19th July, 1881.—(Not proceeded 
with.) 2d. 

To increase the durability of pickers the portion 
which slides upon the spindle or guide of the shuttle 
is furnished with a metal tube, around which the 
buffalo hide forming the picker is folded and extends 
downward to form the body and foot of the picker. It 
also extends beyond the ends of the tube, so as to 
prevent injury to the stops on the spindle. In the 
tube a cavity is formed to contain a lubricant. 

3146. Improvements IN OR APPLICABLE TO THE 
METHOD AND MEANS OF ErFectinG INTERCOMMUNI- 
CATION IN THE LIGHTING, AND THE WORKING OF 
THE BRAKE MECHANISM OF RalLWay TRAINS BY 
Execrricity, G. K. Winter, Norwood.—19th July, 
1881.—(Not proceeded with.) 4d. 

This invention relates to an improvement on the 
inventor's patent No. 2637, 28th July, 1874, and con- 
sists principally in a means for making the joint 
between the cable and the hook at the end of each 
side or safety chain more mechanically secure, and 
also making the electrical contact more perfect. 
3153. Pseumatic Dispatcu Tunes, &e., 7. J. Mayall, 

Reading, U.S.—20th July, 1831.—(Not procceded 
with.) 2d. 

This relates to a dispatch tube in which the dispatch- 


carrying box may move without appreciable friction, 

and it consists in making such tube of a compound of 

rubber and graphite ined with sufficient sulphur 

to insure the proper vulcanising of the tubes. 

$3154. MeLTiInc ANNEALING Pots, J. > 
July, 1881.—{Not proceeded with.) 
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2,004. Aviomaric Cixcurr BREAKER FOR SEOON- 
DaRY Barrenies, James A. Maloney and Franz 
Burger, Washington, D.C., assignors to the American 
Blectrophore Company, sane place.—Filed September 
19th, 1581. 

Brief.—Brakes charging circuit when dynamo-elec- 
tric machine stops, to prevent discharye through the 


This consists in making, g and ling 
pots of Bessemer or other steel. 


3168. BReecH-LoapiING FIRE-ARMS AND CARTRIDGE 
Boxes ror Same, H. Simon, Manchester.—20th Jw/y, 
1881.—{A communication from F, Betterli, Paris.)— 
(Not proceeded with.) 4d. 

This relates to breech-loading fire-arms in which the 
breech is closed by a sliding breech bolt, and it con- 
sists mainly in the application to such tire-arms of 
mechanism and devices whereby they are made to act 
as repeating rifles, supplying the cartridges from a 
magazine formed in the front part of the stock under 
the barrel. 


3169. Improvements IN DyNaMO AND MaGNETO- 
Evecrric Macuines, A. M. Clark, London. —20th 
July, 1881.—(A communication from W. Laing, 
Paris.) 4d. 

This invention consists in placing the commutator 
or current collector of dynamo machines in a box 
filled with water, thereby obviating heating and 
sparking. 


3209. APPARATUS USED IN THE MANUFACTURE OF 
Gas, C. J. Ellery, Bath.—22nd July, 1881. 6d. 

The apparatus consists of a cast iron box or case 
made with a suitable flange, so as to allow of it being 
bolted to the ascension pipe or other part of the retort 
fittings, and is divided into several chambers by 
vertical partitions. The first partition extends 
upwards to within one-fourth of its height from the 
top. The second partition extends from top to 
bottom, but has an opening in the lower part. On 
one side of the partition, and in the third chamber, 
round the opening the surface is planed or otherwise 
made true, so as to permit of a sliding valve working 
gas-tight against it, the valve being kept in its place 
by a groove or fillet and spring. The valve has con- 


nected to it a spindle which passes through a stuffing- 
box in the cover of the outer case, and is pivotted to 
a lever, which is also pivotted to a fulcrum, and is at 
one end furnished with a weight, and at the other is 
provided with a rod, rope, or chain, which at its other 
extremity has some suitable appliance for attaching 
it to the cross bar of the retort mouthpiece. In the 
upper part of the third chamber is formed the outlet 
for the gas, and in the lower part there is an opening 
leading to a fourth and fifth chamber or tar seal box, 
which serves as an overflow inlet and outlet for tar 
and liquor, the bottom of the fifth chamber being 
connected to the tar main. 


SELECTED AMERICAN PATENTS. 


From the United States’ Patent Office Oficial Gazette. 


251,976. Cuttivator, Daniel C. Van Brunt, Horicon, 
Wis.—Filed September 27th, 1881. 

Claim..—{1) A clamp for cultivator teeth having 

hub B' and ears B, in combination with a tooth D, 


staple D, and securing nuts. (2) A cultivator beam 
having vity A, bination with clamp having 


hub the staple and nuts, as set forth, 


251,980. Reautatine VALVE FoR RAILWAY BRAKES, 
George Westinghouse, jun., Pittsburg, Pa.—Filed 
August 27th, 1881. 

Claim.—A regulating valve for railway brakes, having 
in combination the nozzles AB, valves CD, hollow 


piston E, having lateral ports E, escape port G, sprin, 
and H, handle k, ped screw plug K, 


as set forth. 


Claim.—(1) An automatic circuit breaker, 
consisting of the ball H, with its arms, and the shaft, 
provided with the bevel gear, in combimation with 

shaft of the armature B of the electric generator, and 
spring and electric circuit, all constructed and operated 


fese oc4] 


substantially as and for the purpose set forth. (2) In 
combination with an electrophore or secondary buttery 
and dynamo-electric generator, with their circuits, a 
governor or regulator operated by the direct motion of 
said generator, in combination with the spring M, sub- 
stantially as and for the purpose set forth. (3) In 
combination with a dyr lectric g tor and 
electrophore or secondary battery, a governor or - 
lator consisting of the ball H within a frame G, and ita 
connections with shaft, spring, and contact point, 
=e as described, and for the purpose set 
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10 p.m., Museum, 10,105; mercantile marine, 
building materials, and other collections, 2896. 
On Wednesday, Thursday, and Friday, admission 
6d., from 10 a.m, till 4 p.m., Museum, 1218; 
mercantile marine, building materials, and other 
collections, 268, Total, 14,487. Average of corre- 
sponding week in former years, 14,109. Total 
from the opening of the Museum, 20,736,003. 


Epps’s CocoA.—GRATEFUL AND COMFORTING. 
—‘‘ By a thorough knowledge of the natural laws 
which govern the operations of digestion and 
nutrition, and by a careful application of the fine 
properties of well-selected Cocoa, Mr. Epps has 
provided our breakfast tables with a delicately 
flavoured beverage which may save us many 
heavy doctors’ bills. It is by the judicious use of 
such articles of diet that a constitution may be 
gradually built up until strong enough to resist 
every tendency to disease. Hundreds of subtle 
maladies are floating around us ready to attack 
wherever there is a weak point. We may escape 
many a fatal shaft by keeping ourselves well 
fortified with pure blood and a properly nourished 
frame.” — Civil Service Gazette. —Made simply 
with boiling water or milk. Sold only in packets 
labelled— James Epps AND Co., Homeeopathic 
Chemists, London.” — Also makers of Epps’s 
Chocolate Essence for afternoon use.—[ADVT. 
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THE EXPORT OF IRON AND STEEL. 

Tue subjoined table is designed to illustrate the develop- 
ment of the export trade of iron and steel from Great 
Britain to foreign countries, The diminutive character of 
this branch of commerce which prevailed in the early part 
of this century is easily explained. Iron was not then put 
to a variety of uses as is the case at present. There were 
no iron bridges constructed, nor was much iron required in 
any kind .of building operation. In short, it is onl 
necessary to remember that in the year 1814 the British 
Empire possessed but onesteamboat ; the first passenger train 
was not run until October, 1825. Again, our mining enter- 
prise was even at the last-named date contined to compara- 
tively a very small compass. The quantity of coals shipped 
from all ports of Great Britain, coastwise, to other ports of 
the kingdom, to Ireland, to the British colonies, and to all 
foreign countries, is shown, by official records, in the year 
1819, to have been limited to 4,365,000 tons in all. The 
narrow limits of the iron trade were compassed by then 
existing circumstances. Nevertheless, the iron industry | 
had attained even at the remotest period a development on 
a far larger scale than obtained in other countries. | 
Looking to France, among other continental countries, it 
is shown that the production of iron, though fairly 


the odd figure and turning to the year 1841, there were 
found to be registered 771 steam vessels measuring | 
87,928 tons, as belonging to the United Kingdom. In the | 
same year, 1841, the network of British railways com- | 
prised 1261 miles, while in all France, Germany, Austria, 
Belgium, and other minor continental States, the entire 
mileage in operation was equal to about 1400 miles, with a 
population more than fourfold larger than England. On | 
the other side of the Atlantic they had outstripped | 
Europe. The United States possessed at the same date as | 
above more than 3000 miles of railroad tracks—some of | 
them constructed, to say the least, in a very primitive 
manner, but they answered their purpose. When railway | 
enterprise was in its infancy the point of consideration | 
was: would it be wiser to wait until the United States 
proved in a condition to make rails at home, or to import 
them from Great Britain? The manufacture of rails called 
for a large outlay; the United States lacked not only the | 
capital, but, above all, the experience for manipulating the | 


| fabrication of iron. In absence of these desiderata it 


would have retarded the progress of the country in far too { 
serious a manner. They could not stand still until the 
bantling attained maturity. Though things have under- 
gone great changes since 1840-45, there is still much of 
the same feeling abroad, and every nerve is strained to 


Tron, 1801—1881.—The quantities of Iron end Steel exported from Great Britain. 


increased. In lieu of 300 tons, as shown above, Germany, 
Holland, and Belgium have taken on the average in rough 
numbers nearly 600 tons annually; the United States 
have taken during the ten years referred to, roundly, 
1200 tons; and the Russians have likewise largely in- 
creased their former quota. ] 

While this expansion has taken place in regard to pig 
iron, the European countries have gradually reduced their 
oe in bars, rods, and bolts. Of these descriptions a 
alling off, varying from 40 to £0 per cent., has taken place 
in the quantities shipped to Russia, Germany, Holland, 
and other countries during the last three years, 1879-81, 
when compared with the shipments of 1876-78; Italy is 
excepted from therule. The United States,on theotherhand, 
have somewhat increased ; and, finally, the loss on the side 
of foreign countries is recouped through increased exports 
to Canada, Australasia, and British India. The aggregate 
shipments to these colonies show a total of more than 
500,000 tons of rod and bar iron during the six years 
ending 1881, 

We proceed now to consider the shipments of rails. 
Both the year 1880 and 1881 exhibit a marked increase in 
the total quantities shipped ; but the improvement thus 
shown does not make up for the deficiencies which occur 
in the four preceding years. The increase in the quantities 


Oficial Returns. 


Old iron for re- | Pig and Bar, bolt, and —_—- Railroad of all | Hoops, sheets, Wrought and | Castings. | Wire. | Tinned plates. Steel Steel 
manufacture. | puddled. rod, kinds. boiler plates, &c. manufactured. | | unwrought. | manufactured, 
Tons. Tons. Tons. Tons. Tons. Tons. | Tons, Tons. Tons. | Tons, 
1801—05 10,443 24,692 - — | — | 
1816—20 ... ... 11,710 157,888 81,469 = 2916 | 
1841—45 .. 23,797 511,811 993,265 332,403 87,517 8,437 22,761 
1846—50 41,155 814,647 1,596,607 489,145 103,503 13,188 | 43,855 
1851—55 ... 82,394 1,360,548 2,887,715 738,921 | 286,448 33,619 | _ 85,388 
91,550 1,801,297 1,471,826 | 2,335,152 505,017 | 631,271 379,694 57,091 | 117,527 
Ue re 57,436 2,288,438 1,433,269 | 2,064,895 582,629 536,664 | 383,004 87,310 | 255,022 126,946 25,354 
1866—70 ... 585,864 3,083,106 1,553,791 3,609,482 812,108 1,069,181 111,819 | 434,844 166,984 46,084 
1871—75 ... 372,423 5,254,609 1,484,550 4,040,277 982,315 | 1,291,843 168,098 619,645 184,874 55,983 
1876—80 ... 557,122 5,570,923 1,235,244 | 2,509,879 = 1,060,854 1,285,758 235,691 855,745 174,318 58,646 
Average last five years. 111,424 | 1,114,185 247,049 | 501,976 212,171 | 257,152 | 47,138 171,149 34,863 11,729 
1881... (194,115 «1,480,196 | 294,757 | 820,671 305,497 | 291,934 | 75,118 | 242,448 167,422 16,178 


* Incomplete ; records destroyed by fire. 


Machinery, Metalware, &c., 1821—1881.—The values of Exports of Machinery and Ironwork.—Oficial Returns, 


| Millwork and machinery. | os ‘ | é d rail 
| | Carriages an wa; 
Steam engines. Other machinery. Implements and tools. Fire-arms. | trucks. 
£ £ £ | £ F £ | £ 
1841—45 3,500,705 9,130,054 1,103,070 318,269 
1846—50 1,567,750 3,373,144 — isi 11,225,465 1,462,842 313,536 
1851—55 2,650,373 5,929,160 ses a 16,011,867 1,051,417 598,145 
1856—60 5,197,267 12,571,329 = 1,601,048 18,621,297 1,589,219 995,850 
1861—65 8,047,851 14,688,626 1,382,331 1,219,695 16,972,803 3,719,792 1,866,294 
1866—70 9,300,769 15,508,507 1,452,951 4,293,802 18,076,123 2,877,653 1,695,045 
1871—75 13,473,635 29,563,008 1,969,616 7,569,600 22,702,133 2,891,596 1,817,824 
1876—80 11,350,461 26,623,504 1,982,834 6,608,490 16,668,126 1,402,820 1,276,088 
Average last five years 2,270,092 824,701 396,567 1,321,698 3,333,625 280,564 255,217 
| 
3,186,550 | 6,757,063 No returns | —1,974,266 3,859,340 317,538 | 225,940 


developed, did not keep pace with the daily increasing | 
consumption. Official records in France show that from | 
1821 to 1830 the imports of foreign smelted iron amounted | 
to 834,435 quintals, of which quantity 268,634 quintals had | 
been received from the British Isles. In the following 
decade, 1831-1840, the imports are recorded as having been | 
1,329,636 quintals, and thereof, more than one-half, | 
namely, 755,354 quintals, were of English origin, the | 
remaining portion having been obtained from Belgium, | 
Russia, and Sweden. During the two decades, “¢., 1821- | 
1840, France imported of hammered and malleable iron | 
1,263,561 quintals, The larger portion thereof likewise | 
came from England, though at the close of the period 
—1840—there was a visible decline by reason of the 
development which home production had attained in 
France. The records tend to prove that from 1,435,000 
quintals, the home production in 1825, had risen to 
2,312,000 quintals in 1839. In addition to France and 
other European countries, the United States were more or 
less dependent on Great Britain for the supply of iron and 
steel. Though their mineral wealth was known at an early 
stage to be unsurpassed in magnitude, it has remained in 
a state of infancy until very recently. The exports from 
Great Britain, in the earlier part of this century, of un- 
wrought steel found for the most part a market in the 
United States. The same may be said of various kinds of 
wrought and unwrought iron, The imports from England 
into the United States are summarised from the official 
records as follows :— 


Period. Period. Period. 
1831-35. 1836-40. 1841-45, 
Tons. Tons. Tons. 
Tron, all kinds .. .. .. .. 851,603 .. 446,720 .. 483,717 


Steel, unwrought .. .. .. 11,023 .. 18,584 .. 12,986 
These items convey an idea of the comparatively muderate 
demand from abroad. On the other hand, British enter- 
prise was paving the way for the development of a magni- 
ficent future. From the single steamer which existed in 
the year 1814, a large fleet had been raised. Reversing 


arrive in the United States at a point, sooner or later, to 
render the supply of iron and steel rails independent of 

king back to the year 1840, it will be seen that the 
total export from Great Britain of wrought and unwrought | 
iron and steel aggregated in that year 268,327 tons, while, | 
already in 1855, the quantity so exported exceeded 
1,000,000 tons. Taking tirst pig iron, there were shipped 
in 1821, 4484 tons ; in 1831, 12,444 tons ; in 1841, 85,867 
tons. Thence the circle of our foreign clients largely 
widened. The shipments of pig iron had risen in 1851 to 
201,264 tons, in 1861 to 388,004 tons, in 1871 to 1,057,458, 
and in 1881 to 1,480,196 tons. To sum up, pig iron, the 
export of which in the quinquennial period of 1841-5 
averaged annually 102,362 tons, has risen to an average 
annual export of 1,114,185 tons in the period 1876 to 1880, 
while the average is exceeded in 1881 by 370,000 tons. These 
figures cannot he contemplated with indifference when it 
is observed that the rise in other descriptions is not com- 
mensurate, but, as a matter of fact, exhibit more or less a 
serious decline. As a contrast to the foregoing, we point 
to the items comprised under the head of “ Bar, Bolt, and 
other Iron.” The period 1841-45 shows an average annual 
export of 198,653 tons; in the five years comprising 1876- 
80, the average has risen to 247,049 tons. The increase 
during forty years shows only a very small percentage 
indeed, when it is observed that the quantity of pig iron 
exported during the same period has augmented more 
than tenfold. 

The distribution of exports of pig iron occurs in the 
following manner :—In 1869, the year when the volume of 
shipments began to increase, Germany and the Lowlands 
Pe about 300 tons in the aggregate; Italy, Spain, and 
other countries, together about 100; the United States, 
130; France, 100; Australia and Canada together about 
100; say, total, 710,000 tons. The year that followed, 
1870, exhibited but little variation. But from 1871 down 


shipped in 1880-81 is solely due to the — takings of the 
colonies, and this is further supported by the revival in 
the demand from the United States. How long the 
demand from the latter country will continue is a moot 
question. The outlet for railway iron has undergone a 


| radical change, and the English rails have been replaced by 


foreign makes. More than one country passes by our 
market and draws supplies elsewhere. Russia, who some 
years ago was a very large customer, has recently taken 
only small lots of rails. Nevertheless, it seems Russia has 
been faithful to England, inasmuch as the official tables of 
imports of that country show that the quantities received 
agree, as near as possible, with the returns of exports on 
our side. The changes which have been wrought in the 
distribution of exports of railroad iron find an illustration 
in the following summary, comparing the last three years’ 
shipments with those of former periods :— 


Shipments of Railroad Iron to the following Sections of Countries, 
Number of Tons. 


Other | British | Various 
American posses- other 
countries.| sions. | countries. 


European} United 
countries.| States. 


Tons. Tons. Tons. Tons. Tons. 
1860 .. .. «.| 114,600 | 138,000 27,900 | 159,000 14,000 


1864 .. .. ..| 143,800 | 108,800 42,100 94,026 19,500 
1869... ..| 373,200 | 299,200 42,500 | 142,600 30,000 
1874... ..| 337,400 94,400 | 116,000 | 196,300 29,000 
1879 :116,900 43,600 62,000 | 212,800 28,000 
1880 .. .. .., 63,100 | 221,100 67,600 | 324,100 12,000 


| 


1881 .. .. 73,800 | 294,400 43,800 303,300 | 100,000 


Here again, it will be observed, the shipments to British 
colonies have tended to make up for the deficiencies of 
other markets. 


to 1881 the shipments of pig iron have enormously 


The export trade in tin-plates depends to fully three- 


| 
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fourths in extent on the purchases made by the United 
States. The trade in that country of canned fruit, vegetables, 
oysters, lobsters, &c., has assumed such enormous dimen- 
sions, that the demand for tin-plates for packing purposes 
has increased from year to year. 

We come now to the exports of cast and wrought and 
all manufactured goods. This branch of the iron trade 
does not afford a satisfactory outlook in so far as the old, 
well-established markets are concerned. The deficiency in 
shipments is of a very serious character, as shown by the 
following summary of shipments during the last twelve 
years to some of our principal markets. For the sake of 
comparison, and distinguishing the increase or decrease, 
the twelve years have been divided into two groups, 
comprising 1870-75 and 1876-81 :— 


Statement showing the Quantities of Iron, Cast, Wrought, or other- 
wise Manufactured, Exported as below during 12 years. 


United! | Ger- | British |Austral- 
States. | Russia. many. Holland Canada. India. | asia. 
a | Tons. | Tons. Tons. | Tons. | Tons. | Tons. | Tons. 
1870-7 5 --| 84,200 130,900 131,600 | 66,000 | 109,100 152,000 | 152,500 
1876-81 46,800 64,900 69,600 | 59,500 69,590 249,500 357,500 
Increase ..| — —_ — 97,500 205,000 
Decrease ..| 37,400 66,000 | 62,000 6,500 | 39,600 _ _ 


Thus we have an increase of about 300,000 tons in ship- 
ments to the colonies as an off-set against the losses 
inflicted by foreign competition in old-established markets. 
But this is not all—this competition is not confined to 
markets abroad; but it makes itself felt in our own isles. 

It will be remembered that Mr. Gladstone, in a speech 
before the electors at Leeds, called a noble lord to order 
for having made the assertion that a railway station at 
York had been constructed out of Belgian iron. It would 
be idle here to inquire whether the railway station was 
constructed at York or elsewhere within the limits of the 
United Kingdom. Belgian iron is and has been imported 
during recent years for building purposes. That is an 
undisputable fact. The Customs House Returns show 
that between 1876 and 1880 the United Kingdom has 
imported, in yearly increasing quantities, 229,000 tons 
of manufactured iron and steel from Belgium. The 
returns give no details of these imports ; but, on official 
authority, the following statement has been made :—“ In 
1876 the export from Belgium amounted to 16,310 tons, 
and in 1877 to 25,887 tons. The latter included 18,000 
tons merchant girders, about 1500 tons plates, and 1900 
tons iron rails.” On these shipments a Belgian contem- 

rary—the Revue Industrielle—remarked at the time 
that, while the facts were most remarkable. it gave satis- 
factory evidence of the commercial activity and the intel- 
ligence of the Belgian metallurgists in bringing their 
products to the highest point of perfection. It was 
further remarked that Belgian - manufacturers were 
enabled to purchase pig iron in England, pay freight 
and charges thereon, and re-deliver the same iron manu- 
factured into beams and girders in the most central 
ge of England at lower prices than it can be made 

y English firms on the spot. The author of the 
article went on to say :—“ Many persons will remember 
that, when Belgium began to establish business rela- 
tions with England, serious doubts were entertained 
whether these relations would be lasting, or acquire any 
real importance. Other and older men, in carrying their 
memories back to the period of the great struggle between 
free trade and protection—the prophecies of those who 
saw Belgium crushed by the British giant—Belgium inun- 
dated with English produce, compelled to close her 
factories, and her workmen reduced to beggary — all 
these prophecies have been often published at the time. 
Nevertheless, Belgium has been enabled to develope 
commercial relations, increase the outlet of her produce, 
and strengthen her position as a manufacturing country ; 
and the truth is, Belgium has resisted better than England 
the crisis through which they have both been passing.” 


TENDERS. 


ERDINGTON SEWERS. 

E. PRITCHARD, engineer, Westminster, S.W., and Birmingham. 
Contract No. 2.—Cast Iron Pires anp Speciat CasTINGs. 

£ 


d. 

Stacey, Davisand Co., Derby .. .. 2890 0 0 

Butterley Iron Company, Alfreton.. 2446 0 0 

Cochrane and Co., Derby .. .. .. .. «+ « o 2159 6 O 

J. and 8. Roberts, West Bromwich—accepted .. .. 2055 0 0 
C. E. Firmstone and Bros., Stourbridge—not accepte 

in consequence of failure to compete in stipulated 
i 2015 0 0 


Staveley Iron Company, Staveley—informal 


ST. HELENS. 
For new cooperage, washing premises, loading and unloading 
stages, and pavings, at the Brewery, St. Helens, for Messrs. 
Greenall, Whitley, and Co. Messrs. Davison, Inskipp, and 


Mackenzie, architects, 62, Leadenhall-street, London, E.C. Quanti- 
ties by Messrs. Curtis and Sons. 
& sd. 
J. Latham, St. Helens ee ee ee 4864 0 0 
o. Whittaker, St.Helens .. .. .. .. « 4720 0 0 
G. Harris and Son, St. Helens... .. .. .. .. 4580 0 0 
W. Harrison, St. Helens—accepted .. .. .. 4364 5 6 


THE UTILISATION OF TRAMWAYS AT NIGHT.—We recently heard 
@ suggestion with regard to utilising the now very complete system 
of tramways in the Manchester district for the conveyance during 
the night-time of goods from the numerous mills in the neighbour- 
hood to the warehouses in the city. We have not heard that the 
suggestion has yet taken any practical form, but it is worth 
mentioning as a proposal which might be of great practical utility. 
At present large quantities of goods are aed by road to the 
warehouses, as this is found more convenient than by entailing the 
unloading and reloading necessary for transit by rail; and the 
suggestion is that the tram lines which now connect nearly all the 
neighbouring manufaeturing districts with Manchester might have 
sidings run out to the mills and warehouses, and that at night, 
after the passenger traffic has terminated, loaded wagons could be 
brought on to them and conveyed either by horse or steam power 
to their respective destinations. So far as the capabilities of the 
tram lines for this work are concerned, there can be no doubt that 
they are laid down in a sufficiently substantial manner to carry 
this class of traffic, 


THE CHEMICAL SOCIETY. 


THE UNIT OF WEIGHT AND MODE OF CONSTITUTION OF 
COMPOUNDS. 

Ar the meeting of the Chemical Society, February 2nd, Dr 
Odling delivered a lecture on ‘‘ The Unit Weight and Mode of Con- 
stitution of Compounds.” The lecturer said that it had been found 
useful to occasionally bring forward various points of chemical 
doctrine, upon which there were differences of opinion, to be dis- 
cussed by the Society. Three questions were proposed: (1) Is 
there any satisfactory evidence deducible of the existence of 
two distinct forms of chemical combination — atomic and mole- 
cular ? (2) Is the determination of the vapour density of a body alone 
sufficient to determine the weight of the chemical molecule? (3) In 
the case of an element forming two or more distinct series of com- 
pounds, ¢.g., ferrous and ferric salts, is the transition from one 
series to another necessarily connected with the addition or sub- 
traction of an even number of hydrogenoid atoms? He would, 
however, limit himself to the first of these questions ; at the same 
time the three questions were so closely associated with one 
another that in discussing the first it was difficult to know where 
to begin. The answer to this question, ‘‘Is there any satisfactory 
evidence deducible of the existence of two distinct forms of chemical 
combination?” depends materially on the view we take of the 
properties called in text books ‘‘ valency,” or “atomicity,” and 
before discussing the question, it is important to have a clear idea 
of what these words ‘‘ valency” and “atomicity” really mean. 
It is necessary, too, to start with some propositions which must be 
taken for granted. These propositions are, first, that in all 
chemical changes, those kinds of matter which we commonly call 
elementary do not suffer decomposition ; secondly, that the atomic 
weights of the elements as received are correct, t.¢., that they do 
really express with great exactitude the relative weights of the 
atoms of the individual elements. If we accept these two propo- 
sitions, it follows that hydrogen can be replaced atom for atom by 
other elements, not only by the halogens, but by alkali metals, &c. 
Hydrogen is, it may be remarked, an element of unique character ; 
not only can it be replaced by the elements of the wideiy different 
classes represented by chlorine and sodium, but it is the terminal 
of the series of paraffins Cn H.n, C; Hy, C,H, H,. Thethird 
proposition which must be taken for granted is that the groups of 
elements C, H, C H,; behave as elements, and that these radicals, 
ethyl, methyl, &c., do not suffer decomposition in many chemical 
reactions. 

Now as to valency or atomicity, accepting the received atomic 
weights of the elements, it is certain that there are at least four 
distinct types of hydrogen compounds represented by Cl H, O H,, 
NH;.C H,. The recognition of these types and their relations 
to each other as types was one of the most important and best 
assured advances made in theoretical chemistry. When we com- 
pare the formula of water with that of hydrochloric acid, we find 
that there is twice as much hydrogen combined with one atom of 
oxygen as there is combined with one atom of chlorine, and in a 
great many other instances we find that we can replace two atoms 
of chlorine by one atom of oxygen, so that we get an idea of the 
exchangeable value of these elements; and we say that one atom of 
oxygen is worth two of chlorine, or is bivalent ; similarly nitrogen 
is said to betrivalent. The meaning attached to the word valency is 
simply one of interchangeability, just as we say a penny is worth 
two halfpennies or four farthings. The question next arises, Is the 
valency of an element fixed or variable? If the word be defined 
as above it is absolutely certain that the valency varies. Thus tin 
mey be bivalent Sn C/,, or tetravalent Sn Cl,. Accordingly 
elements have been classed as monads, dyads, triads, &c. The 
lecturer objected most strongly to the word atomicity; he could 
not conceive of one atom being more atomic than another. He 
could understand the atomicity of a molecule or the equivalency of 
an atom, but not the atomicity of an atom ; the expression seemed 
to him complete nonsense. He next considered the possibility of 
assigning a fixed limit to this valency or adicity of an atom, and 
concluded that the adicity was not p Baten fixed, but was fixed 
in relation to certain elements, ¢.g., C never combines with more 
than four atoms of H; O never with more than two atoms of H, 
&c. The adicity of an element, when combined with two or more 
elements, is usually higher than when combined with.only one, 
¢.g., NH;, NH, Cl. The term capacity of saturation may be used 
as a synonym for adicity, if care be taken to distinguish it from 
other kinds of saturation, such as an acid with an alkali, &c. 
Adicity is, however, quite distinct from combining force ; the 
latter is indicated by the amount of heat evolved in the combi- 
nation. 

The lecturer then proceeded to criticise a statement commonly 
found in text books, that chemical combinations suppress 
altogether the properties of the combining bodies. The reverse of 
this statement is probably true. To take the case commonly given 
of the combination of copper and sulphur when heated, this is 
good as far as it goes, but there are numerous instances, as 
Cl1I, S Se, &c. &c., where the original properties and characters of 
the combining elements do not completely disappear. The real 
statement is that the original properties of the elements disappear 
more or less, and least when the combination is weak and attended 
with the evolution of a slight amount of heat, and in every case 
some properties are left which can be recognised. So with refer- 
ence to the question of atomic and molecular combination ; as 
atomic combination does not necessarily produce change, it does 
not differ in this respect from what is usually called molecular 
combination. The lecturer then referred to an important differ- 
ence in the adicity of chlorine and oxygen; chlorine can combine 
with methyl] or ethyl singly ; oxygen can combine with both and 
hold them together in one molecule. The recognition of this 
fundamental difference between chlorine and oxygen, this forma- 
tion of double oxides as opposed to single chlorides marks an 
epoch in scientific chemistry. 

The lecturer then considered the subject of chemical formule. 
It is the bounden duty of every formula to express clearly the 
number of atoms of each kind of elementary matter which enters 
into the constitution of the molecule of the substance. A 
formula may do much more than this. If we attempt to express 
too much by a complex formula we may veil the number of atoms 
contained in it. This difficulty may be avoided by using two 
formulz—a synoptic formula giving the number of atoms present, 
and a complex formula, perbaps covering half a page, giving the 
constitution of the molecule. But between the purely synoptic 
formula and the very elaborate formula there are others, con- 
tracted formulz, which labour under the disadvantage, as a rule, of 
being one-sided, and so create a false impression as to the nature 
of the substance. Thus, for instance, to take the formula of 
sulphuric acid, H, SO,, this suggests that all the oxygen is united 
to the S, (HO), SO, suggests that two atoms of ede exist in 
the molecule; then, again, we might write the formula HSO, OH 
or H,OSO,;. All of these are justifiable, and each might be 
useful to explain certain reactions of sulphuric acid; but to use 
one only creates a false impression. The only plan is to use them 
variously and capriciously, according to the reaction to be explained, 
Again, a may be written 

Cc 


3 

H, C, 

bo ° 

H,C 

or H, C,0 C, H; O, or H, C, C, H; Og. 

Now each of these two latter formulz is a partial formula ; each 
represents a one-sided view ; it is justifiable if you use both, but 
unfair if you use only one. 

We now come to the question as to the existence or non-existence 
of two distinct classes of compounds, one in which the atoms are 
combined directly or indirectly with each other, and the other in 
which a group of atoms is combined as an integer with some other 
group of atoms without any atomic connection by 
molecular combination. These two modes of combination are 


or condensed 


essentially distinct. The question is not one of degree. Are there 
any facts to support this theory that one set of compounds is 
formed in one way, another set in a different way? Take the case 
of the sulphates. Starting with SO, we can replace one at O by 
HO, and obtain SO, (HO), or H, SO, ; replacing a second atom 
we get SO(HO), or H, SO, glacial sulphuric acid, a perfectly 
definite body corresponding to a definite class of sulphates, e.g., 
H, Mg 8O,, Zn,8 Os, &c.; by replacing the third atom of O we 
get S(HO), or H, SO,. This corresponds to a class of salts, 
gypsum, H, Ca SO,, &c. These are admitted without dispute to 
be atomic compounds. Are we to stop here? We may write the 
above compounds thus, H,*SO,, H, SO, H, O, H, SO, 2H, O. 
If we measure the heat evolved in the formation of the two latter 
compounds it is for H, SO, + H,0O 6°272, H, SO,+2H,0 
3°092; but if we now take the compound H, SO, + 3H, O we 
have heat evolved = 1'744, so we can have H, SO, 4H, 0. 
Where are we to draw the line between atomic and molecular 
combination, and why? It comes to this—all compounds which 
you can explain on your views of atomicity are atomic, and all 
that you cannot thus explain are molecular. Similarly with phos- 

hates, arsenates, &c.; in all these compounds it is impossible to 
~ one’s finger on any distinction as regards chemical behaviour 
between the compounds called atomic and those usually called 
molecular. 

Two points remain to be mentioned. The first is the relationship 
between alteration of adicity and two series (ous and ic) of com- 
pounds. Tin is usually said to be dyad in stannous compounds, 
and a tetrad in stannic compounds, but in a compound like Sn Cl, 
Am C1 is not tin, really a tetrad 


cl 
Cc 
82) C1 
NH, 

and yet it isa stannous compound, and gives a black precipitate, 
with H,S; so that valency does not necessarily go with the series. 
The second point is that an objection may be urged, as, for 
example, in ammonium chloride—the lecturer stated above that 
here N was a pentad, the addition of the chlorine having caused 
the N toassume the pentadic character—it may be said, why should 
you not suppose that it is the chlorine which has altered its 
valency, and that the compound should be written 


H 
H 


H 


There is something to be said for this view, but on the whole the 
balance of the evidence is in favour of nitrogen being a pentad. 

In conclusion, the lecturer stated that his principal object was to 
direct the attention of chemists, and especially of young chemists, 
to the question, Is there or is there not any evidence derived from 
the properties, the decompositions, or the relative stabilities of 
substances to warrant us in believing that two classes of compounds 
exist—one class in which there is interatomic connection alone, and 
another in which the connection is molecular ? 

The Chairman said that at that late hour it was hardly possible 
to discuss the thoughtful and able address to which the Fellows 
had just listened. On his own behalf, he might say that he had 
for some time past given much thought to the question as to how 
far certain theories were statements of facts, and he had come to 
the conclusion that it would be better to get rid of such phrases as 
molecular combination, &c., which were not statements of facts. 
Such phrases seemed like the blinkers on a horse—only to shut out 
certain objects which we could not explain. It was better to refer 
to the unknown as unknown, and not give some fine scientific name 
to a reaction which we did not understand. The mind was only 
too ready to become satisfied with such a name, and to accept the 
word as giving some account of the fact, and thus the motive for 
investigation is diminished, and the progress of knowledge hin- 
dered. He was inclined, too, to dispense with new words for 
old things, and he would prefer to use the old word ‘‘ vame” 
instead of adicity or valency. It was undesirable, too, to class 
elements as monads, dyads, &c., as their value varied under dif- 
ferent conditions. Iodine, for instance, was usually called a monad. 
It was certainly not in its most stable compounds. It wasapen 
or heptad. Only in the unstable HI was it a monad. 

Dr. Armstrong said that, actording to L. Mezer, there was 
reason to believe that some of the non-metallic elements behaved 
in different ways, ¢.g., the halogens when combined with metals 
behaved as monads, with the non-metals as polyads, so that there 
might be two different methods of combination ; for instance, in 
ammonia chloride, the N might be combined with the three atoms 
of H as in ammonia, and the HCl add itself on by the affinity 
of the nitrogen for the chlorine 


H 
H 


Again, that the compound Sn Cl, Am Cl gave a black precipitate 

with sulphuretted hydrogen seemed to him no proof that the com- 

ps wasa stannous salt. It might be stannic and be decomposed 
y the sulphuretted hydrogen. 

Dr. Frankland must express his admiration of the excellent and 
logical discourse of Dr. Odling, but must confess that he was some- 
what taken at a disadvantage by the ingenious title under which 
the lecturer had concealed the real subject of his lecture. He 
thought the term “atomicity” had something to be said for it; it 
lends itself too readily to the English language. As regards the 
gradation between atomic compounds and those usually called 
molecular, it must be remembered that in all departments of 
nature it was difficult to fix the limit as between plants 
and animals, As regards the very ingenious and forcible 
instances of the continued elimination of heat by the union 
of sulphuric acid and water, he would ask where are we to 
stop? He had carried the experiments down to moistening a piece 
of blotting paper with pure water, and surely that was not a case 
of atomic combination, yet a certain amount of heat was evolved. 
He would protest, too, against the capricious use of formulz ; it was 
difficult enough for students to follow the constitution of sub- 
stances when the formule were on a uniform plan, and — 
though his contention might be unscientific—it would be doubly 
difficult if the formule were constantly changing. 

Dr. Odling said that though it would be easier for a student to 
use one form of partial formul#, he would take only a one-sided 
view of the substance ; and surely it was worth the trouble to look 
at a substance from all sides, oer than have a false impression 
by looking at it from one side only. As regards the question of 
gradation, he had pointed out that the difference between atomic 
and molecular compounds was one not of degree, but that the 
compounds must be quite distinct, and ought to show different 
reactions. As to the stannous chloride, he would take another 
example which was still more clear, the compound Fe, Cl, KCl, 
which was green and was evidently a ferrous salt, and yet the iron 
was there in the same condition as regards valency as in Fe,C1,. 


A CLEVELAND Rattway.—The half-yearly meeting of the 
Cleveland Extension Mineral Railway Company was held on 
Monday in London. It will bé remembered that this company 
was formed some years since for the opening out of a hitherto 
undeveloped portion of the Cleveland iron district, by means of a 
railway extending from Kilton to the Whitby Valley line, near 
Castleton. On account of the unpropitious state of the trade, 
practical operations were indefinitely postponed. In the mean- 
time an action was brought against Joseph Dodds, M.P., and 
others, who had been promoters, for alleged false representations 
in the prospectus. This action, however, was dismissed with costs 
as no case against the defendants could be made out. The 


chairman, Mr. James Goodson, now reports that a commencement 
is about to be made with the work, 
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LETTERS TO THE EDITOR. 
[We do not hold ourselves responsible the opinions of our 
correspondents, 


ENGINEERS IN SOUTH AUSTRALIA, 


Sir,—I cannot but think it fair that those intending coming out 
here in search of Government engineering occupation should 
made aware of some of the leading advantages and disadvantages 
to be met with, especially as so little is yet known in England of 
Australia, and especially South Australia. 

These features are: The climate—which is very delightful in 
autumn, winter, and spring, there being no Indian rainy season, 
with lengthened periods of rainfall, the rains coming generally in 
March and April. A slight frost is often experienced in winter, 
and disappears with the morning sun. Camping out is pleasant 
and healthy at any time for anyone in even moderate health. The 
summer is hot—hot enough to be called a hot season—with frequent 
and sudden changes in temperature, which are very trying to weak 
people; but not so much as the cold east winter wind, The 

reatest change in temperature was 40 deg. in two hours, and I 
ne worked in the field with the thermometer at 172 deg. in the 
sun, and 115 deg. in the shade ; yet withal the heat is a dry heat, 
and therefore not so uncomfortable as a damp heat. 

The cost of living is considerably dearer than in England, house 
rent being about £10 per room. Meat is cheaper ; fruit about as 
dear, when bought in shops ; clothes dearer; and servants much 
dearer. 

The country in the hills and on the Murray is fairly picturesque, 
the foliage being chiefly the Australian gum; but in the plains 
and up north the scenery is wild and very desert-like, water being 
very scarce—tanks and dams being relied upon as a water supply, 
most rivers only running in winter when fed by the rains. 

The railway department is all under the engineer-in-chief, and 
is subdivided into different offices, each having its own manager 
or head. The drawing-office in the Construction Department is 
extremely badly managed as regards the conduct of the work and 
its distribution in its various branches, chiefly caused by the want 
of direct supervision of the senior officers of the department, all 
the work having to go through the hands of a chief draughtsman ; 
and quite one-third of the money spent in the oftice could be saved 
by means of an efficient superintendence. The capabilitics of the 
individual draughtsmen are lost to sight and wasted, unless they 
choose to force themselves before the engineer-in-chief. 

To anyone satisfied with a humdrum, monotonous, everyday life, 
and who will not be too sensitive to petty discomforts, the life of a 
draughtsman would suit, the hours being easy and the work 
decidedly light ; but to those who have any ambition and sense of 
independence, a short stay in the oflice might be beneficial ; but a 
long one would make one unfit for good work after leaving the 
office. There is no service in the proper sense of the term, so that 
there is nothing to depend upon. The salaries in the office are 
high in proportion to the work done. 

. the field the life is that of a camp, and when water is to be 
had it is very pleasant ; but when one has to go for days carrying 
one’s water supply—as a friend of mjne did lately, while surveying 
for a railway across two hundred he of woodless and waterless 
land--then the toils and hardships of an explorer take away all 
the pleasure of the ordinary surveyor’s camp. 

Adelaide, January 19th. FOoRTITER ET FIDELITES, 


WIND PRESSURE. 
Sir,—In reply to the letter of your correspondent on wind 
pressure, in last Friday’s issue, the explanation of the formula 


te )’ will be found in Mr. Hawksley’s paper, published in THE 


ENGINEER of September 30th, 1881. ( x y is twice the head of 


pressure due to the velocity v obtained from a column of water 
y substituting the weight of a cubic foot of air for a cubic foot of 
water. The hypothesis is that the motion of the column is not 
affected by the impact. The theory of the subject will be found 
in Rankine’s ‘‘ Applied Mechanics,” Art. 648—‘' Pressure of a Jet 
against a Fixed Surface.” In this article the pressure of a jet of 
water, striking a fixed plane at right angles to it, is found from an 
isosceles triangle having each of its equal sides equal to the velo- 
city of the water, and parallel to its direction before and after 
impact. It is assumed that the velocity before and after impact 
remains the same, the friction of the surface being neglected. 
The third side of the triangle is the deviating force exerted by the 
ee in deflecting the jet at right angles to its original direction. 
solving this force into its components at right angles and 
parallel to the plane, the former component or pressure at right 


angles to the plane is =SQv (1—cos. 8) but 8 the angle of deflec- 
tion is 90 deg., and Q being equal to Av (A is the sectional area of 
jet), the pressure is aSAW g= ‘0765 —the weight of a cubic 
foot of air (substituting 4 for water) and g = 32'2, A= 1 square 
foot, therefore ba = (3) nearly, This can be proved 


by experiment both for water and air. In the case of air it can be 
roved by calculating the pressure by this formula, the velocity 
ing given by the cup anemometer, and comparing the result with 
the pressure given by a pressure anemometer. Dr. Hutton’s expe- 
riment gives aes Be ess than the pressure by this formula. 
In the report of the Committee on Wind Pressure, published in 
THE ENGINEER, August 26th, 1881, this empirical formula is given 


“=P » Where v is the run of wind in miles in one hour, and P 


100 ~ 
is the maximum pressure recorded in that hour. 


Theformulagiven in “‘Buchan’s Meteorology” = P where vis 


velocity in miles per hour at the instant in which the pressure P 
takes place, agrees very closely with ( *) in which vis expressed 


100 296 


compared, because v in a P is the mean velocity during the 


hour in which P is the maximum pressure. The velocity at the 
time P takes place is much greater than v. 
‘The committee consider the exceptionally high pressures at 
Bidston Observatory to be caused by the conformation of the 
ound. Mr. Hawksley, in his paper, doubts the accuracy of the 
instruments in observatories generally, and considers them often 
improperly placed. I think this last consideration may account 
for a good deal. If a strong wind is blowing at right angles to a 
block of ae there is a greater hydrostatic pressure on the 
one side of the buildings than on the a, so that the velocity of 
the wind blowing over the roof and round the ends of the buildin 
is much increased, and an anemometer placed in this current woul 
give a much greater pressure than the wall of the building is sub- 
jected to. I think, therefore, that unless the anemometers in 
observatories are at a considerable height above the ground and in 
8 perfectly open place, their indications are not reliable. A, R. 
Greenock, February 27th. ‘ 


in feet per second. The two formule cannot be 


THE CHANNEL TUNNEL. 
S1r,—In your article of last week you quoted fairly the figures 
t mentioned in my speech at Dover, as representing the air 
necessary to work railway traffic by the Beaumont air locomotives, 
but a little further explanation is required. I stated that }1b. of 
coal would suffice to take one ton one mile by my system on a rail- 
way, to which statement I adhere. As you point out, the result 


obtained with one of my pony | engines in daily operation at 
Stratford and Leytonstone are that thirteen tons were taken 
twenty-four miles, on anything but a straight and level line, for 
5 cwt. of coal, corresponding to 1°77 lb. of coal per ton mile. This 
was with a high-pressure engine and a cold boiler feed. A saving 
of 33 per cent. could hardly be considered excessive if proper 
arrangements be substituted for condensing the steam and warming 
the feed-water, thus reducing the coal consumption at the depét to 
1'15lb., but as the compressing — was standing under full 
steam a quarter of its time, this would certainly be further reduced 
one-third, say to ‘77 lb., as representing the coal consumption per ton 
per mile on an ordinary tramway worked continuously with proper 
compressing machinery. My experience, and I fancy that of most 
tramway engineers, goes to prove that the resistance on a railway 
is but one-third that of a tramway, which brings the figures down 
to my statement. I further say that superior results will be 
obtained from larger compressors, those at Stratford delivering 
only 3ft. of air per minute at 10001b. pressure. 
FRED. BEAUMONT. 

3, Victoria-street, Westminster Abbey, S.W., 27th February. 

[Our correspondent forgets that the speed at which trains must 
be worked through the Channel tunnel will be about five times as 
great as that attained on the tramway, with a corresponding 
augmentation of resistance.—Ep. E.] 


Str,—In your article on the Channel tunnel in your issue of 
the 17th ult., you mention the Faure accumulator. The net 
useful effect from a given dead weight already very nearly 
approaches the figure given by you when you say should wonderful 
improvements be made in the Faure battery. I have always 
regarded the Faure accumulator as a most valuable means of storing 
electric energy for industrial purposes, and from the figures you 
give as to the power required to take a train through the proposed 
Channel tunnel in half an hour, I can state from my own experi- 
ence that the trains could be worked through the tunnel in the 
half-hour with a dead weight of Faure’s accumulators less than the 
weight of an ordinary express passenger steam locomotive tender. 
The change of accumulator trucks could be made with the same 
ease that the change of engine is effected on the underground rail- 
ways. I therefore maintain that as far as working the trains through 
the tunnels go, the recent results obtained from the Faure accumu- 
lator prove it can be done at a sufficiently low cost per train mile 
to make the undertaking feasible in its future working as far as 
the locomotion question goes. RADCLIFFE WARD. 

7, Northumberland-street, W.C., March 2nd. 


VACUUM BRAKES ON THE MIDLAND RAILWAY. 

S1r,—I wrote-a few months ago about one of my mates being 
suspended for running past Normanton with the automatic vacuum 
brake, caused by having the ejector shut off to get steam, and 
having no vacuum to stop with. I see by the papers the London 
and North-Western have been trying a Gresham automatic vacuum 
brake on our line a short time ago. Well, if it is no better than 
the Clayton’s they will be no better off than having the chain 
brake and the piece of string ; it will be like jumping out of the 
frying-pan into the fire. This brake of ours has been altered many 
times it is true, but never improved ; the fact is, Sir, it takes too 
much steam to work it, and when done, you have only got one 
step. Now, Sir, I will just describe the working of it. First of all 
the small ejector has always to be kept at work to keep a constant 
vacuum of, say, L5in.; it will do that with not more than eight 
coaches on, but over that number the big ejector has to be used. 
Suppose an express train with fifteen on and 1ldin. of vacuum 
throughout running at fifty miles an hour. We find the signals on; 
the air valve is opened ; the vacuum destroyed ; on goes the brake, 
and with that train on there is no such thing as regulating it ; all 
the power goes at once. Well, the signals are taken off as soon as 
the brake has got on, but we cannot get the brakes off many a 
time until we have been brought nearly to a stand, and the big 
ejector roaring out all the time, and the regulator wide open, and 
thesteam gaugegone down 30]b. or 401b.; when the brakesare released 
then the small ejector is shut off to get the engine up in steam, and the 
vacuum you had gradually dies away; then we are running 
without brake. Now there are thousands of miles run like 
this, nothing to depend on but steam brake for engine and tender. 
This is the time when some of us will get into trouble some day, 
trying our best to keep steam and keep time with the train and no 
brake power, and something crops up and we want it. There are 
no vacuum gauges in the vans, so when we are running no one can 
tell whether there is any vacuum, except they are on the engine to 
see the gauge. There is an air valve in the van, and the brake is 
supposed to be tested before starting from a terminus, so a vacuum 
is raised for that purpose, and then, as I say, with a heavy train it 
is allowed to die away to get steam. For stopping trains, when 
we do not stop above a minute at a station, and the brake has not 
had time to leak off, as it is well-known it does leak off in about 
two minutes, no one would credit the quantity of steam that is 
used with blowing the brakes off, particularly if it is a long train. 
I contend this, that the small ejector constantly blowing is very 
much against the engine’s getting steam, and that is the reason it 
is shut off, and as soon as it is shut off the steam gauge begins to 
move up. It is time there was something done in the matter, but 
no one dare speak if there is a delay through any defect in the 
brake. We all try to get it hushed up and not to report it, for if 
we do an inspector comes to see us, and if we say anything for our- 
selves he begins to go red in the neck, and say what he can do and 
what he will do for you, but he never takes hold and shows us how 
to do. A MIDLAND DRIVER. 

1st March. 


BOWSTRING GIRDERS, 

Str,—I did not read Mr. Buckwell’s letter, which appeared in 
THE ENGINEER of the 17th inst., in time to reply to it ee last 
week’s issue. The following sketch will, I hope, make what I have 
said quite clear. 


D A E 


In this figure the full lines represent a bowstring girder with an 
uneven number of bays. The dotted lines represent two parabolic 
curves, the upper one DCE passing through the points of inter- 
section of the various members with the top flange ; and the lower 
one passing through the centre of the middle bay of the top 
flange, or the point B, It will be seen at once that the bay of the 
top flange GH is a tangent to the curve, and the points Gand H 
cannot therefore be in the curve. 

The modification of the formule given in my letter of the 
31st ult. to make them applicable to a bowstring with an uneven 
number of bays, is to substitute the dimension A C for the “depth 
of girder at centre, or distance apart of the top and bottom flanges 
there,” which is A B. CHARLES LEAN. 

‘alace-chambers, 9, Bridge-street, Westminster, S.W., 
February 28th. 


COLD AIR MACHINES, 

S1r,—May I claim your indulgence to state that the formula in 
my last letter is of course only applicable to saturated air. I 
thought this was sufficiently obvious Sei the connection in which 
it was given, and, indeed, from. the construction of the formula 
itself ; but — it would have been better had I mentioned it. 

116, Fenchurch-street, London, T. B. Ligutroort. 


February 25th. 


THE ELECTRIC LIGHT AT THE MANSION 
HOUSE. 

ProsaBLy no one has done more to make the electric light a prac- 
tical success than Mr. R. E. Crompton. He has been the successful 
pioneer in several new fields, such as the adapting the light to 
mining operations, &c. One of his latest and one of his best 
installations is that at the Mansion House. The space at his 
command was somewhat cramped, and restrictions as to motive 
power had to be considered in his arrangements. We illustrate 
these arrangements on page 158. A 16-horse power gas engine by 
Messrs. Crossley is used to supply the power required to drive the 
dynamo machines, and we believe there is plenty of power in 
reserve to drive an extra circuit when required. Of the dynamos 
there are four, one of which, however, is used only in a case of 
emergency. The type employed is that of a vertical Biirgin 
constructed by Messrs. Crompton and Co., as shown in Fig. 1. 
The engine, dynamo machines, and countershafting are 
arranged in a space 29ft. by 9ft. Yin., partly filled with stone 
pillars, one of which indeed had to be bored out in order to 
admit a part of the engine. Figs. 2 and 3 show a plan and 
elevation of these arrangements. Two of the dynamo machines, 
marked A and B, drive Crompton are lights in the Egyptian 
Hall. Three lamps in series are supplied by each machine. The 
third machine C supplies the current for the Swan lamps in the 
saloon, while D is the spare machine. In order to counteract 
the pulsation of the gas engine affecting the steadiness of the 
Swan lamps, a small fly-wheel 2ft. in diameter is fixed on the 
spindle of the C machine, which has been found extremely 
etiective, and the lights in the saloon are perfectly steady. We 
understand similar fly-wheels are to be fixed to the other 
machines, as there is a continual oscillation of current to the 
extent of some four or five Ampéres, which, however, is not 
noticeable in the arc lights unless they are specially watched. 

The engine makes 136 revolutions per minute, with an 8ft. 
fly-wheel driving by a strap S—see the play, page 158—on io a 
3ft. pulley on the countershaft, giving 362 revolutions of the 
countershaft. The dynamos are driven by the straps 8S! on 
2ft. 3in. pulleys off the countershafting, and have for the A 
and B machines 7in. pulleys, and C and D Gin. pulleys. This 
gives 1296 revolutions and 1512 revolutions per minute 
respectively. 

lf we assume, as is nearly the case, that machines A and B 
revolving 1600 times per minute have an E.M.F. of 300 volts, 
and that the E.M.F. is proportional to the revolutions, we get an 
E.M.F. for 1300 revolutions = to 244 volts. The resistance of 
the external circuit is about 8 ohms, whilst that of the 
machine is 3°7 ohms, so that the current through the lamps is— 
using formula, when C = current, E = electromotive force, 
and R = external resistance, and 7+ = internal resistance. 
c= = = nearly 21 Amptres. According to the 
action of the engine, as we have said these figures will vary 
somewhat, we give them as approximate. Similar calculations 
show that the current through the Swan lamp is between 1 and 
15 Ampéres. The Swan lamps are of the newest pattern and 
specially selected, and have been giving extremely good results. 
They have a very even resistance, aout 32 ohms hot, and hence 
give almost exactly equal amounts of light. 

The dynamos are fixed on a planed cast iron bed-plate with 
grooves to take the holding-down bolts, to permit the setting 
back the machines to tighten the straps when necessary. By 
this means Mr. Crompton is able to use cement jointed bands, 
thereby avoiding any little irregularity due to joints passing over 
the pulleys. The vertical dynamos are used partly to obtain 
toom and partly to prevent distortion of the magnetic field by 
the action of the iron bed-plate. Fig. 4 shows the arrange- 
ment of the circuits. The six arc lamps in the Egyptian Hall 
have the alternate lamps on separate circuits. The Swan 
pendants in the saloon are arranged in compound parallel arc, 
and the two circuits, each taking three electroliers, are led back 
to the switches, so that if it should be found convenient to place 
them on separate circuits it can be at any time done without 
altering the wires as already laid. 1t is also arranged that one 
electrolier out of three in a circuit, or two out of four in the 
two circuits, can be switched off independently of the others ; 


-This is effected by leading a separate return from the electroliers 


CD to the switches. The switches C D are shown with these 
circuits disconnected. The central switch is for breaking the entire 
circuit and for connecting in the current meter when required 
without breaking the circuit. The pendants for hanging up the 
arc lamps are shown in Fig. 5, and those for the incandescent 
lamps we shall illustrate in another impression, when from a 
comparison of the designs which have yet appeared, it will be 
seen that the electric light, as well as gas, gives plenty of room 
for ingenuity in the design of internal fittings. 


WELLS’ OIL-CANS AND LAMPS, 
Messrs. A. C. WELLS AND Co., Market-street, Manchester, 
have introduced a novel type of oil-can and engine-room lamp. 
We have used both, and can speak in very favourable terms of 


KC WELUS 


them. They are made of malleable cast iron, and will not break 
even when very roughly used. The oil-can spouts are of brass, 
very stout, and the cans are fitted with valves, so that leakage 
cannot take place. The lamp is a great advance on the ordinary 
engine-room lamp, both in shape and solidity. The small accom: 
panying cuts illustrate both very clearly. 


WHITEHAVEN Wet Dock.—This dock, which for a considerable 
time has been undergoing repairs at the entrance which gave way, 
will, in all probability, be opened for traffie in about a fortnight. 
The gates have been swung, and a dredger is at work clearing away 
the accumulated débris. There is reason to believe that a very 
fair trade will be done at this dock. 


ACCIDENTS IN Minges.—The North Derbyshire miners are holding 
meetings with regard to the frequency of colliery fatalities. Ata 
meeting held at Unstone, on Wednesday, it was resolved—* That 
the miners assembled at this meeting desire to call the serious 
attention of her Majesty’s Government to the terrible and alarm- 
ing explosions which are destroying so many valuable lives and 
causing fearful misery among the mining population ; and we do 
respectfully ask her Majesty’s Government tc amend the law 
relating to mines by passing measures which will prevent the 
recurrence of these terrible holocausts in our mines.” It was 
further resolved to forward the resolution to the press and the 
Home Secretary 
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ELECTRIC LIGHTING PLANT IN THE MANSION HOUSE 


MESSRS, R, E. CROMPTON AND CO., LONDON, ENGINEERS. 
(For description see page 153.) 


VERTICAL SYNAMO MACHINE 


ARC LAMPS IN EGYPTIAN HALL 


SWAN LAMPS IN SALOON 


Fig. 4. 
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PINTSCH’S SYSTEM OF LIGHTING RAILWAY CA 
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Fig. 4.—Plan of Gas Making, Compressing, and Purlfying Plant. 


Axovt ten years ago Mr. Julius Pintsch, of Berlin, successfully | exhaustive paper read by the inventor at a recent meeting of 
introduced compressed oil gas for lighting purposes, and since the Society of German Engineers at Berlin. For our illustra- 
that time it has become largely employed, especially in railway tions we are indebted to Glaser's Annalen fuer Gewerbe und 
carriages. We have on previous occasions described parts of the Bauwesen. 
apparatus for the system adopted by Mr. Pintsch, and in our __Materials,—The material employed by preference is paraffine 
impressions for the 23rd April and 7th May, 1880, gave an account | oil, which costs at Berlin 84 marks per 100kilos. Petroleum 
of his works at Fuerstenwalde and of the extensive application of | residues, raw petrolem, or naphtha may also be used, and, indeed, 
the system to the lighting of continental railway carriages. any kind of fluid or semi-fluid fatty matter. Paraffine oil, how- 
There were then about 6000 carriages fitted on the Continent and | ever, yields the largest quantity of gas, as compared with the 
1500 being fitted. Since then a very large number have been | above named substances. 
fitted, including the German Post-office vans, and only recently | Retorts.—Fig. 1 shows a front elevation, Fig. 2 a cross section, 
the Pintsch Patent oe ge. Company, in London, completed | and Fig. 3 a back elevation of the retort adopted by Messrs. 
the fitting of the 1000th carriage on English Railways. As the | Pintsch. It produces a gas which is permanent, and is capable 
light remains by far the cheapest and the best yet adopted for | of operating even upon the most worthless fluid mineral, vege- 
railway carriage use, we take the cad of describing it | table, and animal fatty substances. It will be understood that 
more completely by suformation w we extract from an special precautions are necessary in the manufacture of gas 


RRIAGES AND BUOYS. 
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Fig. 2.—Section of Retort Battery. 
, which has to sustain great pressure. The gas must be perfect 
, and must not be mixed with vapours which liquefy or condense 

to any great extent when pressure is applied. The retorts are, as 
| will be seen, double, the oil being supplied to the upper division 
| from the reservoir B through a small U-formed tube provided 
| with a cock with a very fine screw adjustment. The oil is 
| received in a sheet iron tray C, which is capable of easy removal 
| for cleaning, where it is vaporiced. The tray permits this 
operation to take place more gradually than it otherwise would, 
and also preserves the retort from the rapid wear which would 

result from the continual dropping of cold fluid upon the same 
| place. The carbonaceous residue of the distillatory operation is 
| deposited almost entirely upon the tray, which is withdrawn for 
cleaning. The volatile decomposition products pass by means of 
a connecting piece from the upper into the lower retort D, where 
| the operation of conversion into gas is completed, Three sizes 
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of retort are in use according to circumstances, namely, 
260 by 260 millimetres, 175 by 175 millimetres, or 130 by 130 
millimetres in cross section. The gas passes from the retorts 
into the receiver E, and thence into the condensers A A—see 
Fig. 4. In this plan A A are the condensers, B scrubbers, B' B" 
purifiers, C gas meter, D gas-holder, F F compressing pumps, E E 
principal holders, G vessel for receiving liquid hydrocarbons 
separated during condensation, I cock, H tar well, K steam 
boiler. They are then conducted to the washers B and the 
scrubbers B' and B", where the last traces of tarry matters, carbonic 
acid, and sulphur compounds are removed. The gas thus puri- 
fied is measured in the gas meter C, and finally passes into the 
gasholder D. The yield of one pair of 260 millimetre retorts 
amounts to between 8 and 15 cubic metres of gas per hour, 
according to the nature of the material employed. One pair of 
175 millimetre retorts yields from 4 to 8 cubic metres, whilst 
from 34 to 5 cubic metre are produced when retorts 130 mm. 
diameter are employed. The gas thus made serves for use in pre- 
cisely the same manner as ordinary coal gas, for lighting towns, 
stations, manufactories, and so on. When, however, it is 
required to be rendered portable it must be compressed, but the 
pressure must not exceed 10 atmospheres, by reason of the loss 
of illuminating power which ensues in consequence of the con- 
densation of some of the hydrocarbons. 

Condensing Pumps.—The condensing pumps are shown at F, 
Fig. 4, and are made in two sizes. The gas is pumped into the 
principal receivers E under a pressure of about 10 kilos. per 
square centimetre. The steam cylinder and the pumps—one or 
two in number according to requirement—are fixed upon a 
single bed-plate. The stroke of the large sized pump is ‘32 
metres, the pumps being “17 and *] metres diameter respectively. 
After having undergone a certain amount of compression in the 
first cylinder the gas passes into the second, where the final 
pressure of 10 kilos. per square centimetre is given. Suitable 
cooling arrangements are in use for keeping down the heat 
generated during the operation, and the fluid hydrocarbons 
which are separated are conveyed into a vessel G, from which 
they are removed at intervals. Pressure gauges are fixed in 
suitable position, so as to maintain the proper amount of conden- 
sation in the principal receivers. The gas is drawn off into the 
holders under the carriages by a tinned lead tube 16 millimetres 
diameter, and 4 millimetres thick. This may be of considerable 
length, and at Hanover the gasworks are nearly 3 kilos. away 
from the railway station. 

Regulator—One of the greatest difficulties attending the 
introduction of compressed gas was the regulator. The apparatus 
patented by Messrs. Pintsch, and which has now been in use for 
the past ten years in substantially the same form, is shown in 
Fig. 5. It consists of a cast iron casing a, 250 mm. diameter and 
160 mm. high, the upper part being closed by a gas-tight 
diaphragm }. To the centre of this diaphragm a link is attached, 
which link is connected to a leverc. The end of this lever is 
pivotted to the seating of the inlet valve, the valve itself being 
connected to the lever by a short link as shown in Fig. 5. The 
outlet valve is at f on the opposite side of the casing, the course 
of the gas being indicated by the arrows. The diaphragm being 
very tight and the lever carefully balanced, the flow of gas is 
exceedingly regular, the flame being as steady as that of an 
ordinary burner in a house. The regulator is protected above 
from damp and dust, and is placed beneath the frame of the 
carriage, as shown in Fig. 6. Over 7000 have been fitted on 
various lines of railway. The same principles of construction 
are observed in the regulators for submarine lighting, where a 
pressure of 12 atmospheres is sometimes employed. 

Railway carriage lamp.—With highly carbonised gas requiring 
to be burnt under comparatively low pressure the flame is more 
likely to be accidentally extinguished by currents of air than is 
the case with ordinary gas. The lamp adopted by Messrs. 
Pintsch—see Fig. 8—differs but little in external appearance 
from that generally used. The burner is of the fish-tail kind, 
with steatite tips. The products of combustion are carried off 
into the chimney by a flat tube in the centre of the enamelled 
reflector, the necessary supply of air entering through holes in 
the casing, the course being indicated by arrows. A joint allows 
the burner to be turned up out of lamp so as to facilitate the 
cleaning of the inside of the glass. 

General Arrangements for Lighting Railway Carriages.—Figs. 
6 and 7 show the manner in which the holders, regulator, supply 
pipes, and lamps are arranged, the course of the pipes being 
indicated by a black line. The recipients or holders, one or more 
according to the number of burners, are placed beneath the 
underframe. They are of sheet iron, 5 millimetres thick, with 
double-rivetted seams, and are, for the most part, 1°85 metres 
long and 420 to 520 millimetres diameter. 
safety they are tinned inside and out. The pressure is 6 kilos. 
per square metre, and valves are provided, so that they may be 
filled from either side of the line. When more than one holder 
is used they are connected together by an iron pipe 7 millimetres 
diameter, and a pipe of 5 millimetres diameter conveying the 
gas to the regulator. The lamps are supplied by a short branch, 
provided with a stop-cock, so that the gas may be turned off 
from each lamp independently. As regards the danger from 
explosion in case a leak should happen from injury to the holders 
during an accident, it has been found that the gas escapes with 
a slight noise, and even should it come in contact with a light 
only a momentary ignition takes place, the high pressure of the 
gas immediately extinguishing the flame. Provision is generally 
made for thirty-three to forty hours’ supply, so that a train will 
run two nights without attention. For instance, the mail train 
from Berlin to Paris, vid Cologne, performs the double journey 
to Paris and back with one filling. The equipment for each 
carriage is as follows :— 


No. of No. of Diameter Ca) in 
burners. holders. in mm. 4 
6 2 520 380 
5 | 2 470 310 
4 i 2 420 250 
8 1 520 380 
2 1 420 250 
1 1 318 140 


| 


In special cases, as, for instance, in large saloon carriages, or in 
the Imperial mail, where gas is also used for warming purposes, 
four holders, each 520 millimetres diameter, were found necessary 
for each carriage. Gas has also been applied to lighting the head 
lamps of locomotives, the holder being placed under the tender, 
on the tool box, or in the case of tank engines on the locomotive 
itself. The lamps are connected with the supply pipe by a short 
india-rubber tube. The lamp for use on the foot-plate is provided 
with a perforated shield, which only permits rays of lights to be 
thrown on the pressure gauge, the fire-door and the coals, every- 
wis else being dark, so as not to prevent a good look-out being 
ept. 

Relative Cost.—Even on short lines where the consumption is 
relatively small, it would seem that the system of oil-gas light- 
ing is economical. It appears from a report by Herr Kahl, chief 


For additional 


locomotive superintendent in the Berlin and Hamburg Railway, 
that during the year 1880-81, 22,556 cubic metres of gas were 
consumed, the cost of which was 48 pfennig per cubic metre. 
Compared with oil the cost of gas was just one-fifth. Similar 
favourable results were obtained on the Lowei, Silesia and Mark 
Railway, and saves nearly £2000 a year on the Metropolitan 
Railway. The diagram, Fig. 9, shows the progressive increase 
in the number of railway carriages lighted on Pintsch’s system. 
At the end of 1880, no less than 6800 had been fitted, in 
addition to the locomotives. It has been applied with success 
to the lighting of signal lamps, and is also used on board ship 
for short voyages. As instances the mail boats between England 
and Ireland may be mentioned, and it is also in use on a line of 
steamers running from New York to Stonington. 

Light-buoys——The use of compressed gas for lighting buoys 
was first tried in Russia about five years ago, and the success of 
the experiment was such as to lead to the wide adoption of the 
system. The German Admiralty also placed two experimental 
buoys in the Jade. Figs. 10, 11, 12 show three different forms 
of apparatus adapted for various depths of water, strength of 
current, &c. Each form is made in three different sizes, accord- 
ing to the required duration of burning. Fig. 10 is adapted for 
deep water with gentle currents, whilst Fig. 12 has been found 
to answer, especially in this country, in places where there is no 
great depth of water, or where the water-level is very variable. 
The advantages of both forms are found combined in the buoy 
represented in Fig. 11, and it has the advantages of great cheap- 
ness and stability over that shown in Fig. 12. The body of 
these buoys is of welded plates, and has a capacity of 5, 7, and 
104 cubic metres, according to the requirements. These sizes 
are sufficient to furnish a flame night and day for two, three, or 
four months, the filling taking place at a pressure of 6 kilos. 
per square centimetre. For the purpose of re-filling a valve is 
provided, and the gas is transferred from a reservoir, where it is 
condensed to a pressure of 10 atmospheres on board the tender 
which is brought alongside. This operation takes from five to 
twenty minutes, the gas being allowed to flow in until the pres- 
sure is 6 kilos. per square centimetre, or thereabouts, when the 
connection is detached. Several buoys may be filled from the 
same reservoir until the pressure gets too low. The platform M 
is for the use of the men engaged in superintending the 
operation of re-filling. A buoy of 10 cubic metres capacity, 
filled at a pressure of 6 kilos. per square metre, will hold 10 x 6 
60 cubic metres = 60,000 litres. Supposing the burner 
to consume in twenty-four hours 480 litres the supply will last 
for 125 days. 

Lantern for Buoys.—Fig. 13 shows an enlarged view of the 
lantern—one quarter full size. The gas issues from the regu- 
lator, which is situated as shown at the lower part of the lantern, 
through the cock g, and the tubes e and u, to the burner a. The 
lamp is enclosed by strong glass plates, bent into a circular form 
and protected by bars shown in dotted lines. The flame is 
surrounded by an ordinary Fresnel lens, so arranged as to direct 
all the rays into parallel lines. The lens at its lower part rests 
upon a ring d, and is supported above by a triangular ring e, 
which is pressed down by six spiral springs e',e'',e'?', &c., 
upon a hinged cap fastened by a screw s. Below the burner is 
a silver-plated reflector ¢. The course of the air for supporting 
combustion is clearly indicated by the arrows, 0 and p being 
annular plates for protecting the openings beneath which they 
are placed from wind or water. The products of combustion 
pass off through the chimney as shown by the arrows. These 
lanterns are made in two sizes, the smaller having three burners 
and the larger five, arranged in a circle. The lenses of the 
smaller lanterns consist of seven rings 188 millimetres diameter 
and 188 millimetres high. In the larger pattern there are nine 
rings, 283 by 265 millimetres. The lanterns weigh from 50 to 
120 kilogrammes. No difficulty has arisen from the deposit of 
salt on the lenses, which at one time was feared would frequently 
happen. 

Lighthouses.—Oil gas, either compressed or under normal pres- 
sure, has been tried in lighthouses. At Pillau the holders are 
situated on shore at a distance of 1000 metres from the light- 
house. The light burns night and day, the gas being turned 
down at day-break. The apparatus has been in operation since 
October, 1880, with satisfactory results. 

Lightships.—Two, three, or more holders of 64 cubic metres 
capacity, are fixed below the deck and connected together by a 
tube. The lantern is elevated upon a suitable framework. The 
holders are filled periodically in the same manner as buoys are 
replenished. The lantern burns night and day without attention ; 
a crew on board the lightship is therefore unnecessary. Messrs. 
Pintsch lay great stress upon the importance of their method for 
lighting the sea-coasts. The application of compressed gas for 
warming railway carriages has been tried upon one of the Dutch 
railways. The experiments are incomplete, and although satis- 
factory as.regards the object proposed, the method appeared to 
be rather expensive. A further communication on this part of 
the subject was promised by the reader of the paper. 


THE INSTITUTION OF CIVIL ENGINEERS. 


CANDLE-POWER OF THE ELECTRIC LIGHT. 


Art the ordinary meeting on Tuesday, the 7th of February, the 
president, Sir W. G. Armstrong, C.B., F.R.S., in the chair, a paper 
a read on the “‘ Candle-power of the Electric Light,” by Dr. Paget 

iggs. 

Very diverse statements were constantly before the public as to 
the candle-power of various devices for affording electric light. 
As these statements appeared to be incompatible, an attempt 
would be made to evolve some order from the figures relating to 
the electric light. The most salient point for a unit of comparison 
was the number of heat units represented by electrical measure- 
ment, as in ratio with the candle-power measured optically. But 
at the outset a difficulty, or rather an uncertainty, was experienced ; 
this referred, however, only to arc lights, of which there were two 
ager of measurement—one with the carbons on the same axis, 
the other with the axis of one of the carbons forming a very acute 
angle with the axis of the other carbon, so that the glowing crater 
of one carbon formed a reflector to the point of the other. In the 
latter case, considering the light of the former as unity, the light 
might be about 1°66 time stronger as measured. This had been 
pointed out by Mr. Douglass, M. Inst. C.E., ina report to the 
Trinity House. Another source of discrepancy was the want of 
knowledge of the specific heat of the vapour of the electric arc, and 
of its temperature ; if one were known the other could be deter- 
mined. Taking the ratio of units of heat represented per candle- 
power, the subsequent figures would show a large margin of 
economy for arc lighting over incandescent lighting. This would 
of course be true of the arc considered only as a furnace producing 
a greater heat in a smaller space than by incandescence ; and it 
appeared to the author to be true for another reason. Whatever 


might be the specific heat of the vapour of the electric arc, it was 
certain that over the given resistance of the arc, as compared with 
an equal resistance of the incandescent lamp, the mass of the arc, 
measured by the molecules it contained was far less than that of 
the solid carbon. 

Suppesing a light of 1000-candle power, measured with the 


carbons on the same axis, produced with 4°5 ohms resistance and 
10 webers of current, there would be represented 108 gramme- 
degrees of heat, or nearly 0°l gramme degree per candle-power 
per second, This was deducible from the figures given by the 
Brush system. It did not include the heat due to consumption of 
carbon in air, which was inconsiderable. Ina Siemens lamp, tested 
by the author, about 3000-candle power of diffused beam was 
obtained with 36 webers current, when the lamp had one 
ohm of resistance in the are. This corresponded to 335 heat units, 
or 0°112 unit per candle-power. In a Serrin lamp fed from a 
Gramme machine, the author obtained a light of 3600-candle 
power with 45'7 webers current, the arc having 14 ohm resistance, 
corresponding to 624 heat units, or 0°17 unit per candle. A 
Crompton lamp, fed by a Burgin machine, gave a light said to be 
of 4000-candle power ; but assuming this to be of bi-axial position 
of the carbons, about 2000-candle power would rRectecr to 180 
heat units for 16 webers on 2°93 ohms, or about 0°09 heat unit per 
candle-power. On (about) the same resistance of are n a Cromp- 
ton lamp, 24 webers yielded the author 3600-candle power, or about 
403 heat units, corresponding to 0°12 heat unit per candle-power. 
As 1 gramme-degree=42 million ergs, l-candle power represented 
4°9 million ergs. As a foot-pound was 13°56 million ergs, each 
candle-power represented 0°364 per second, or 1511- 
candle power per horse-power, a rough check upon the foregoing 
figures. The late Mr. L. Schwendler had stated in a paper—frag- 
mentary to the author—that the standard candle did work at the 
rate of 610 meg-ergs in a second, whilst the unit of light was pro- 
duced electrically at the rate of not more than 20 meg-ergs Ina 
second. At the trials at the Franklin Institute, when only 380- 
candle power per horse-power were obtained, there was estimated 
to be 1°6 gramme-degree=67 meg-ergs per candle-power. Mr. 
Schwendler’s figures were, therefore, now at a long discount. 
However, the figures given in this paper were intended to be only 
intercomparative. 

Another type of lamp, the Werdermann, might be termed an 
arc-incandescent lamp, because the light was obtained from the 
incandescence of a cone of carbon resting at its apex on a negative 
electrode of larger section, and from the are that played between 
the sides of the carbon-cone and face of the negative electrode. 
Ten of these lamps, giving 40-candle power light, each burning 
45mm. carbons, yielded about 0°88 heat unit per candle-power, A 
series of these lamps averaged 306-candle power, with 50 webers 
current, the resistance of each lamp being 0°1337 ohm. — ‘This 
corresponded to 80 heat units per lamp, or to 0°262 heat unit per 
candle-power. Thus, where the small light was a sub-multiple to 
a pate sacred degree of the larger light, want of economy com- 
menced to be evident, and an average could no longer be taken. 
A Joel lamp, one of a series of ten, was said to have afforded 
320-candle power, with an electromotive force of 130 volts, sending 
a current of 50 webers through the series, corresponding to 150 
heat units per lamp, or 0°49 heat unit per candle-power. 

These notes, however crude, had more weight when purely 
incandescent lamps came to be considered. In this case measure- 
ment was easy ; for the light approximated in colour to that of the 
standard candle employed, and the resistance of the incandescent 
fibre was sufficiently constant to yield concordant results. One of 
Maxim’s earliest lamps was measured by the author, and found to 
indicate 3°6 ohms when cold, and 1°9 ohm when giving 11°5-candle 
power light, with a current of 5°5 webers. This corresponded to 
0°83 heat unit per candle-power, or about 140-candle power per 
horse-power. It should be remarked that, with this current, the 
loss due to heat per unit of resistance in the conductors would be 
3 per cent., as against the 0°l per cent. for a weber current. 
Another Maxim lamp, of about 64 ohms when giving 50-candle 
power, and 116 ohms when cold, with 1°3 weber current, would 
correspond to 0°52 heat unit per candle-power. An Edison lamp 
in the author’s possession measured 61 ohms when cold, and 33 
ohms when hot, and indicated, with 1 weber of current, 11-candle 

wer, equivalent to 0°73 heat unit per candle-power. A Swan 

mp had not, at the time of the author’s measurements, found its 
way to America; but there were several statements as to the 
candle-power of this lamp. It would appear that with 160 volts 
and 24 webers of current, twenty-four rows of two lamps in series, 
or forty-eight lamps, each of 84 ohms resistance, gave 48-candle 
power each. Assuming that this was the resistance of the lamp 
when cold, that the resistance when incandescent would be 33 ohms, 
and that there would then be 2 webers passing through each lamp, 
this would correspond to 0°66 heat unit per caudle-power. ‘These 
were, however, assumed figures. 

It should be clearly understood, in estimating the work done in 
any carbon focus, that the resistance of the carbon decreased with 
increase of temperature, and that if the current were directly 
taken from a dynamo-machine constructed on the mutual accumu- 
lation principle, there would be considerably more current flowing 
through the mad than an estimate based on a potential measure- 
ment would allow. It was at present impossible to estimate the 
loss due to decrease of resistance in the carbon by expenditure of 
heat, but it must be considerable. The author hoped that from 
this it would appear in how far the incandescent light was theo- 
retically more costly than the are light—as about 6 tol. But in 
practical use there were other considerations, not the sinallest of 
which was the attendance are lights required to maintain their 
store of carbon. 

The light employed for ordinary domestic purposes was approxi- 
mately one candle—standard—at lft. distance. Assuming an 
average distance of 8ft. for domestic lighting, the electric chandelier 
must be of 64-candle power to give the same ‘‘surface intensit ae 
in a room 16ft. square and of slightly more than ordinary height. 
The incandescent lamp would give this light at an po pe of 
0°6 heat unit per candle-power, or 38°4 heat units per light centre, 
or say four chandeliers per horse-power. A 5ft. gas burner supply- 
ing 16 candle power light would cost for a 4-light chandelier, for 20 
cubic feet of gas, in New York 2°50 dols. x ‘02 = 0°05 dols. or 5c. an 
hour. At 40 dols. a year cost, or adding 25 per cent. for profit, at 
50 dols. a year, 1-horse power could be had for about 300 working 
hours a year; and sae = 16°6c. an hour, or 1 = 415c. per 
hour for the electric chandelier. This showed that, even now, 
were a reasonable commercial profit taken, the electric light, in the 
United States at least, could compete with gas. é. 

A paper by Sir William Thomson and Mr. Bottomley, entitled 
“The Illuminating Powers of Incandescent Vacuum Lamps, with 
Measured Potentials and Measured Currents,” read at the last 
meeting of the British Association, contained a table from which 
a valuable law could be deduced, a law that the author first 
enunciated before the Institution in 1878. It was that the light in 
an electric system varied as the fourth power of the current whose 
resistance or potential was constant, or as the second power of the 
work in circuit. The value of the candle-power in heat units was 
higher than observed by the author. ‘This was probably due 
to the method employed in measuring the light, which was 
more wasteful of the observed rays than that used by the 
author. Considering that in the measuring galvanometer, 
although a very accurate instrument, the deflections were 
merely proportional to the effect, the liability of error would be 
small; and that in the photometer used—an inaccurate instru- 
ment—the measurements varied with the second power of the 
distance, whilst the light under measurement varied with the 
fourth power of the current, the departures from agreement of 
the observed and estimated figures might be fully ascribed to errors 
of observation. 


NAvAL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—Robert Phillips, engineer, to 
the Duke of Wellington, additional, for the Medina, vice Monk ; 
William F. Cole, engineer, to the Lord Warden, vice Fellows, the 
appointment of KR. Phillips having been cancelled; Henry J. 
Walker, assistant-engineer, to the Nankin, additional, for service 
in the Majestic. 
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RAILWAY MATTERS. 


TuE ports of Quebec and Montreal are nearer to Europe by 430 
aud 250 miles respectively, and nearer Chicago, the great central 
grain depot of the West, by 140 miles, than New York, and are 
a situated for the shipment of the products of the Western 

tates. 

THE longest railway in India is the East Indian with 1504 miles ; 
next comes the great Indian Peninsular with 1275 miles. The 
Madras follows with 858 miles; the Sind, Punjaub, and Delhi 
with 663 miles; the South Indian with 645 miles ; the Rajputana 
be bd miles ; and the Bombay, Baroda and Central India with 

miles. 


Tue East Indian Railway cost 2,19,643rs. per mile ; the Eastern 
Bengal, 2,08,935rs, per mile; the Great Indian Peninsular Rail- 
way, 1,95,945rs, per mile ; the Bombay, Baroda and Central India, 
1,86,582rs.; the Sind, Punjaub, and Delhi, 1,66,470rs.; the Oude 
and Rohilkund, 1,05,709rs.; the South Indian, 64,584rs,; and the 
Rajputana, 69,585rs. 

AN article headed “ Brakes and Professional Obstructives,” and 
in which names are freely used, is published in the Railway Review, 
the gist of which is that the possession of patents for inventions by 
locomotive or carriage superintendents on some of the chief lines 
causes the chairman and directors of those lines to be misled, and 
prevents the adoption of the best and really efficient automatic 
continuous brakes, 


THE first railway opened for traffic in India was the Great 
Indian Peninsular Railway, from Bombay to Tanna, in 1853. The 
East Indian opened twenty-three miles in 1854. The Madras 
railway followed in 1856. Then the Bombay, Baroda, and Central 
India in 1860. The Sind section of the Sind, Punjab, and Delhi 
line was opened in 1861, The Eastern Bengal opened forty-five 
miles for traffic in 1862, The Oude and Kohilkund opened ag 
two miles in 1867. 


THE drought is causing a great scarcity of water for domestic 
and industrial purposes in many parts of Switzerland. At Lau- 
sanne the public supplies are exhausted. The Lac de Bret, which 
furnishes the railway between Ouchy and Lausanne with water, is 
almost dry, and the train service cannot be continued. Unless 
there should be a heavy fall of snow before the spring, it is feared 
that the scarcity of water in the elevated districts will continue 
throughout the year. 


To meet the expenses of the French public works estimates of 
1883 the railway companies will be asked to reimburse 260,000,000f. 
of their debt. That operation supposes an agreement, and conse- 
quently, for the purpose of establishing such an agreement, an 
organisation of the right of purchase on a new basis, probably on 
that of the English conventions, which stipulate a right of pur- 
chase, but one only to be exercised at determined periods, every 
fifteen years, for example, so as not to create a permanent state of 
uncertainty in the economic régime of the railways by the menace 
of a purchase at any moment. 


Next to the United States, Canada has the largest railway area 
in proportion to its population—one mile for every 690 inhabitants. 
With 5800 miles in course of construction, it holds the eighth place 
for total length of line, coming after France with its 13,000 miles, 
One of the largest and most valuable railways in the world, the 
Grand Trunk, extends from Quebec to Chicago, a distance of 1200 
miles ; the Intercolonial, from Halifax to Quebec, 720 miles ; and 
the Occidental, from Quebec to Ottawa, 300 miles. From the 

rts of Quebec and Montreal several direct lines of railway to 

‘ew York, Boston, Portland, St. John, N.B., and Halifax, keep 
up close communication with Europe, and the Great Western and 
other roads in Ontario connect with the Western States, Nevada 
and California. 


On the morning of the 22nd ult. (Wednesday) the first electric 
tram-car ever operated in this country, and, we believe, the first in 
the world, with the exception of some experiments made in France 
and Belgium last year with the same system, viz., Faure’s accumu- 
lators, was run in the aggregate 24 miles. The dead weight of the 
car was about 5} tons, the speed reached about 7 miles an hour, 
although the car was clumsily built, a bad fit on the rails, owing to 
the wheels having been constructed for a different pattern of tram 
rail than where the run took place. The experiment was successful, 
stopping and starting the car being effected with great promptitude. 

e trial took place on the Leytonstone branch of the North 
Metropolitan Tramways, on the private line leading to their 
works, The work is in the hands of Mr. Radcliffe Ward. 


THE best-paying line in India is the East Indian, which earned 
in 1880 8°71 per cent. on a total capital of 33,03,98,294rs. The 
next best is the Eastern Bengal. which showed a net earning in 
1880 of 7°67 per cent. on a capital of 3,31,68,524rs. The Bombay, 
Baroda and Central India shows last year a net profit of 5°72 per 
cent. on a capital of 8,28,42,480rs. The Sind, Punjaub, and Delhi 
showed a net profit of 5°24 per cent. on its capital of 11,04,52,484rs., 
but this favourable outturn was owing to exceptional military 
movements in 1880, consequent on the operations in Afghanistan. 
The Great Indian Peninsular earned 4°44 per cent. on a capital of 
24,99,27,200rs. The South Indian showed a net profit of 2°23 per 
cent. on its capital of 4,16,72,963rs. The Madras Railway shows 
a net profit for 1880 of only 1°77 per cent. on its capital of 
11,08,55,385rs. The average net profit of the broad-gauge rail- 
ways for the year 1880 was 5°28 per cent. on their cost; of the 
narrow-gauge the result was a net profit of 2°65 per cent. 


WRITING on the Spuyten Duyvil accident, a correspondent of 
the New York Sun says:—‘‘In all the evidence given at the 
Spuyten Duyvil inquest there was none to show why those cars 
burned up so quickly. When a drawing-room or sleeping car is 
built, from 15 to 20 bushels of shavings from a planing machine are 
put into the space between the floor and the false floor. e floor 
timbers are 6in. by 9in., so there are Yin. of shavings trodden down 
hard by the men as they put them in before the upper floor is laid. 
Now it will at once be apparent why the Tdlewild and Empire 
flashed up so quickly. In my opinion, if there had been no shav- 
ings, as stated, Mr. Wagner and some of the others might have 
been taken out alive, to say the least. The shavings were put in 
to deaden the noise and for warmth, by Mr. Wagner’s orders.” The 
Railroad Gazette says :—‘‘ We have no means of knowing certainly 
whether the spaces below the floors of the cars referred to were or 
were not filled with shavings ; but we do know that it is a very 
common practice to use such material in that way. That it makes 
a@car very much more combustible than it would be if the floor 
spaces were filled with some material which would not burn is plain, 
and therefore there is good reason for condemning and abandoning 
the practice.” 


THE report of Major Marindin on the recent fatal accident on 
the Great Northern Railway at Hornsey has been published. In 
his conclusion he says :—The lesson to be learnt from this fatal 
collision is that the whole system of fog signalling, in use generally 
throughout the kingdom, is a very weak point in railway working, and 
that the rules for working under the present system, weak as it is, 
require improvement. Even when fog signalmen are at their post, 
and are known by the drivers to be there, it must be remembered 
that in very thick fogs the fogman and his lamp are frequently 
invisible, and that therefore a driver does not get any positive inti- 
mation when a signal is off, such as he has when the signal lamp or 
arm is itself visible, but only a negative signal, on account of the 
non-explosion of two detonators, which may possibly have failed to 
explode, although upon the rail and intended to do so. The rule 
enjoining ‘caution’ when running in a fog should be rigidly 
enforced. The risk appreciable at all times during fogs becomes 
far greater when the fog is a sudden one, for in such a case there 
must be, under the present system, an interval of time when the 
signals are not protected by any fog signalmen. It is to be hoped 
that as a result of this collision a further trial may be given to 
inventions for the improvement of fog signalling. 


‘lead _ sulphate, 


NOTES AND MEMORANDA. 


M. PLANTE has found that the process of ‘‘ forming” the lead 
plates of his secondary batteries is hastened by heating the whole 
cell during charging to between 70and 88 deg., when the opposing 
— force is lessened, and the resistance very consider- 
ably so. 

tux high tides which were common last week were predicted in 
Roberts’ “ Tide-table for 1882.” According to this table the next 
period of high tides which may develope into overflow tides is from 
1.49 p.m. of the 19th inst. to 4.13 a.m. of the 23rd. The probable 
depths on those days will be respectively 29ft. 3in, and 29ft. 8in. 
on the sill of the Shadwell lower entrance of the London Docks. 

THE mean reading of the barometer at Greenwich last week was 
30°23in.; the highest reading was 30°65in. on Monday morning, and 
the lowest 29°30in. at the end of the week. The mean temperature 
was 44°3 deg., 4°7 deg. above the average in the corresponding week 
of the twenty years ending 1868. The mean showed an excess on 
each day of the week ; the warmest day was Saturday, when the 
paw was 49°1 deg., and 9°2 deg. above the average for the above 
period, 

AccorDING to a paper in the Journal of the Russian Chemical 
Society, by M. Kraevitch, the rarefaction of air in a vessel, as an 
incandescent lamp glass, may be carried by Mendeleef’s pump, 
which appears to 4 a modified Sprengel pump, to 0°0002mm., the 
pressure of the vapours of mercury always remaining, and this at 
the ordinary temperature of a laboratory would not be less than 
0°02mm. M. Kraevitch therefore doubts that Mr. Crookes has 
obtained so low a pressure as 0'00004mm. 

THE new census returns show that in the commune of Naples 
there are 104,936 families and 489,334 individuals, showing an 
increase, since the year 1871, of 11,541 families, and an increase in 
the population of 40,999. The population of the following cities, 
as taken by the new census, is—Milan, 321,000; Rome, 300,292; 
Palermo, 244,955; Genoa, 179,491; Florence, 168,000; Venice, 
130,698; Bologna, 122,884; Messina, 120,000; Catania, 101,000; 
Leghorn, 97,615; Ferrara, 77,008; Padua, 72,174; Verona, 68,741; 
Lucca, 68,116; Alessandria, 62,634; Brescia, 60,630; Bari, 60,575; 
Ravenna, 60,306. These figures compared with those of the former 
census show that the population of the above towns has augmented, 
while Ancona, Parma, Porto Maurizio, and Reggio d’Emilia have 
suffered a more or less sensible diminution. 

Ata recent meeting of the Paris Academy of Sciences, a paper 
was read on the explosive wave, by M. Berthelot. It is not a 
sound-wave travelling with a velocity depending on the physical 
constitution of the medium, but a change of chemical con- 
stitution propagated. M. Berthelot recapitulates its properties. 
As to dependence of the velocity on the diameter, this becomes less 
and less as the increase of the diameter allows more freedom of 
motion to the molecules and diminishes friction. The total energy 
of the gas, at the moment of explosion, depends on its initial 
temperature and the heat liberated during combination. These 
two data determine the absolute temperature of the system, which, 
moreover, is proportional to the kinetic energy (4mv*) of translation 
of the molecules. It follows that the velocity of translation is 
proportional to the square root of the ratio between the absolute 
temperature and the density of the gas referred to air. 

THE discussion of the coal-near-London question has again 
cropped up. The discovery of Upper Devonian strata, both at 
Turnford and at Tottenham-court-road, in both cases dipping at 
high angles, lends not a little support to the view that a trough of 
carboniferous strata may exist between those two localities. 
Professor Prestwich, according to Professor J. W. Judd, would 
now recommend a boring “a mile or two north of Kentish Town, 
not directly north, but north-east or north-west, so as to avoid the 
hills—say about Edmonton on the one side, or near Edgware on 
the other.” On the south side of London he would prefer to avoid 
the Lower Greensand, and would recommend a boring “ just 
beyond its outcrop at Red Hill—somewhere between there and 
Horley.” But he thinks that if coal-measures were found to 
extend beneath the Lower Greensand, means might be found to 
sink through the latter, by the new appliances of which the 
Belgian engineers have so largely availed themselves. 

AT a recent meeting of the Royal Society, of Edinburgh, Sir 
William Thomson, in a paper on the thermodynamic acceleration 
of the earth’s rotation, drew attention to a solar action which tends 
to accelerate the earth’s rotation, or more strictly to diminish 
the retardation effect of the tides. From consideration of observed 
barometric changes at various stations all over the earth’s surface, 
it is found that the well-known semi-diurnal barometric oscillation 
has its maxima, on an average, at 10 a.m. and at 10 p.m., and its 
minima at 4 p.m. and 4 a.m. This barometric oscillation must 
be due to the action of solar heat ; and the line of crests, i.e. the 
axis of maximum pressure, so lies with respect to the line joining 
the earth’s centre and the sun that the couple due to the sun’s 
attraction upon the ellipsoidal mass of air acts in the direction of 
the earth’s rotation, and therefore accelerates it. The energy of 
this acceleration is of course derived from the sun’s heat, and hence 
the appropriateness of the name thermodynamic acceleration. Its 
value is estimated about one-tenth of the tidal retardation. 


At the meeting of the Chemical Society, on the 10th inst., a 
per, ‘‘On the Chemical Examination of the Buxton Thermal 
Water,” was read by J. C. Thresh. In a previous paper the 

author communicated the results of an examination of the sinter 
deposited by the above water, and in the present paper completes 
the examination of the spring by a very complete analysis of the 
saline constituents of the water. The flow per minute is not less 
than 101 gallons. The density of the water is ‘99992; full details 
are given as to the methods employed in the analysis. The final 
result was tabulated as follows :—Calcium bicarbonate, 20014 parts 
in 10,000 of water; magnesium carbonate, ‘8587 ; ferrous carbonate, 
‘0044; manganous, °0040; barium sulphate, ‘0069; calcium sul- 
phate, ‘0373; potassium sulphate, ‘0888 ; sodium sulphate, °1205 ; 
| ‘0006 ; sodium nitrate, ‘0037; calcium fluoride, 
0028 ; sodium chloride, ‘4412 ; ammonium chloride, 0003 ; magne- 
sium chloride, *1361 : silicic acid, ‘1356 ; lithium, trace ; strontium, 
trace ; phosphoric acid, trace; organic matter, ‘0033; free CO, 
‘0287 ; free nitrogen, ‘0272—total, 3°9015. The author also quoted 
the analyses of previous observers. 

A PAPER was recently communicated to the Royal Society of 
Edinburgh ‘‘ On the Diminution of Cast Iron at Various Tempera- 
tures,” by W. J. Millar, C.E. His paper described :—(1) Experi- 
ments made by the author with cast iron showing that both large 
and small cold solid pieces floated in the molten metal, but that 
the larger pieces disappeared below the surface previous to their 
floating. (2) Statement of views expressed from time to time as 
to the phenomena attending cast iron at extreme temperatures, 
such as molten, white hot, solid, and finally cooled solid condition. 
(3) Conclusions drawn by the author from experiments which he 
had formerly made, viz., that the cause of floatation is buoyancy due 
to sudden expansion caused by the great heat of the surrounding 
molten mass. (4) Description of recent experiments made by the 
author from which he finds the above views are confirmed, and 
that on carefully measuring the solid before and after immersion it 
is found that sufficient expansion had occurred to give the neces- 
sary buoyancy, this expansion being equal to the original shrinkage. 
(5) From these and other experiments the author finds that the 
expansion is very rapid at first, and concludes from the fact that 
the floating pieces are comparatively little heated that a large part 
of the surrounding heat disappears in the form of work of exten- 
sion. (6) Experiments were made with lead, type metal, steel, and 
bronze, from which it appears that the latter float like iron, but 
that the former do not float. (7) From some experiments made to 
determine whether any expansion took place with cast iron on 
setting it appears very doubtful if any such action exists, at least 
when the metal is free from air or gases. The experiments by Mr. 
Millar thus agree, and the conclusions appear to be the same as 
og of Mallet, as published in the ‘‘ Proceedings” Royal Society, 


MISCELLANEA. 


A PROSPECTUS has been issued of a new company to be formed 
to take up the manufacture of the Buckett caloric engine and 
Holmes’ Siren fog signals, with a capital of £100,000. 

On the evenings of the 28th ult. and Ist inst., lectures were 
delivered in the Central Exchange Art Gallery, on the “Present 
Position of Gas and Electricity as Illuminating Agents,” by Mr. 
T. P. Barkas, F.G.S. 

Tue fifth part of ‘Art and Letters,” conducted by Mr. J. 
Comyns Carr, is chiefly occupied with military studies and the 
Prince of Wales’s Indian collection. The engravings, as in the 
former numbers, are generally excellent. The sixth part is just 
published. 

THE Report of the Royal Commission for the Australian Inter- 
national Exhibition has just been Fa yes It contains the 
report of the Commissioners and official representatives, corre- 
spondence, statement of the rise, progress, and present position of 
er South Wales and Victoria, regulations, list of awards, and 
various other papers. 


Pror. Hem, of Zurich, has visited Fettan, the village in the 
Grisons which is being swallowed up by the ancient moraine on 
which it is built. He ascribes the phenomenon to the movement 
of underground waters, and considers that the perils eer be 
averted by certain engineering operations, which will probably be 
executed under his superintendence. 

In a paper read last week before the Yorkshire ager gs 5 of 
Engineers and Surveyors by Mr. Styan, City Surveyor of York, 
“*On York and its Public Works,” it was stated that the drainage 
on both sides of the city was discharged into the river, in contra- 
vention of the Rivers Pollution Act, and that York possessed 
26 miles of sewers unventilated ; but it was also stated that the 
death-rate of the city averaged so low as only 19 per 1000 per 
annum. 

Dr. SPRENGEL has published in a pamphlet form a good deal of 
correspondence on the inventorship of the Sprengel mercury air 
pump, the object of the publication being to show that this most 
valuable invention is his and not Professor Bunsen’s. This 
pamphlet seems almost unnecessary, for there are very few who 
attribute the pump to Professor Bunsen because he made an appli- 
cation of its principle and for a purpose used water instead of 
mercury. The name of the real inventor is so well known that 
the pump is very commonly referred to as a ‘‘ Sprengel,” and 
Professor Bunsen disclaims anything more than its application. 


On the 17th ult. a new dredger was tried in the Brunswick Dock 
Basin, Liverpool, made by Messrs. Priestman Brothers, Hull, for 
the Mersey Docks and Harbour Board, under the directions of Mr. 
G. F. Lyster, the engineer. This dredger is formed of a large self- 
filling and discharging scoop, capable of holding from 20 cwt. to 
30 ewt., according to the nature of the material, and worked by 
engines designed to bring the two chains required under the control 
of one man, enabling him to work rapidly and with ease. At the 
trial the dredger worked in about 30ft. of water, and made more 
than a lift per minute, the “‘ bucket” coming up quite full, giving 
an output of 70 tons per hour. Two or three of these machines 
placed on one large barge would form a dredger capable of 
giving a large output, the first cost of which would be very 
small, 

A sINGULAR ‘“‘accident” was inquired into by the Salford 
coroner last week. It seems that at Messrs. Whitham and Co.’s 
dye works a steam kettle had been rigged up out of an iron chest 
or box 2ft. wide by 2ft. 5in. deep, which had been previously used 
as a receiver of the exhaust steam from a high-pressure engine. 
This was connected with the boiler with a lin. pipe, and charged 
with steam for the purpose of boiling water for the men’s meals, 
but no safety valve was provided, and the result was that the 
steam kettle exploded, killing one man, and inflicting injuries on 
another, from which he is not likely to recover. Alderman W. H. 
Bailey, of Salford, who is the manufacturer of a patent steam 
kettle, was called to give evidence, and pointed out the dangerous 
and unsuitable character of the apparatus, which it appeared had 
been fitted up by a mechanic, without however the necessary 
sractical knowledge. The coroner having commented on the care- 
essness which had been shown, the jury returned a verdict of 
accidental death. 


FATALITIES in the London streets continue to increase. During 
the past thirteen years the numbers of deaths reported by the 
Registrar-General as due to horses and vehicles in the streets of the 
metropolis have almost steadily increased from 192 in 1869 to 252 
in 1881. This latter number shows a considerable excess upon the 
number in any previous year, the nearest approach being 237 in 
1878. If this heavy death toll upon passengers in the London 
thoroughfares be analysed with a view to distinguish the classes of 
vehicles which have mést largely contributed to this slaughter, we 
find that 146, or considerably more than half, were due to vans, 
wagons, drays, and carts, 44 to omnibuses and tramcars, 31 to cabs, 
and 14 to carriages, while 13 were’caused by horses. Perhaps the 
most noteworthy feature of these returns is the continually 
increasing fatality due to tramcars, more deaths being caused last 
year by tramcars than by omnibuses. 


A NEW steam digger is being made by Messrs. Proctor and Co., 
Stevenage. It is thus described by the Mark Lane Express :—‘‘It 
consists of a 10-horse traction engine travelling on the land, with 
digging apparatus attached behind. Three forks, nearly resembling 
those of the Darby digger, take a breadth of 12ft., rotating at the 
speed of forty-five strokes of each fork per minute. The slices are 
turned over as in the Darby work, when the depth is sufficient, but 
broken and littered irregularly with much of the surface vegetation 
unburied where the digging is shallow. It may be assumed that, 
in the same soil, the tillage would precisely resemble that done by 
a Darby digger—excepting that the shorter spits or slices of earth 
do not fit very well where they meet. The feature is that there is 
no shifting of road wheels to convert the engine from road pur- 
poses to digging purposes; hence, work may be begun immediately 
upon entering a field. Another is that the weight is about half 
that of the Darby machine, but the breadth of work taken is only 
12ft., against the Darby’s 21ft. The price, too, is £600, as com- 
pared with the Darby £1000. By a spring arrangement the digging 
forks turn up of their own accord when the engine is backed, so as 
to lie fat upon the land instead of penetrating intoit. The weight 
upon the main travelling wheels appears to differ very little from 
that upon the Darby wheels, per foot width of tire.” 

A REPORT to the Home Secretary by Mr. T. J. Richards, has 
been published, respecting the explosion on the 14th September, 
at the corn mill of Messrs. Fitton and Son, at Macclesfield. A 
large part of the mill at the north end was levelled to the ground, 
and the roof overa much larger area destroyed, and the engineman 
killed by the fall of part of the building. The damage was esti- 
mated at between £5000 and £6000. It appeared that some mill- 
stones had been running empty, and heated sufficiently to ignite 
the flour-dust diffused in the millstone cases, and this being trans- 
mitted along the passages to the stive-room by the continued 
ignition of dust, would cause an explosion of the flour-dust in the 
stive-room. Fires and explosions from these causes are much more 
common in America than this country; perhaps owing to the - 
greater extent to which grain cleaning and stive se tion have, 
until lately, been carried on in large American mills than in this 
country. To these explosions we have several times referred. 
Records of eighty-four serious fires which have occurred in corn 
mills since 1876, the origin of fifty-six being unknown. Insurance 
companies are alive to the extra risks incurred in corn milling, as is 
shown by the high rate of insurance charged for corn mills, 
namely, from 18s. to 20s. per cent. The risks involved in rice 


cleaning and milling are greater even than in corn milling. This 
seems to be indicated by the high rates of premiums charged by 
insurance companies, while some companies will not accept them 
at any rate, 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER, 


PARIS.—Madame Boyveau, Rue de la Banque. 
BERLIN.—Asuer and Co., 5, Unter den Linden. 
VIENNA.—Messrs. and Co., Booksellers. 
LEIPSIC.—A. Twietmever, Bookseller. 


NEW YORK.—Tue Wittmer and Rocers News Company, 
81, Beekman-street, 


TO CORRESPONDENTS. 


*,* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 1d. postage stamp, in order that 
answers received by us may be forwarded to their destination. 
No notice will be taken of communications which do not comply 
with these instructions. 

*,* We cannot undertake to return drawings or manuscripts; we 
must therefore request correspondents to keep copies. 

*,* All letters intended for insertion in THE ENGINEER, or 
containing questions, must be accompanied by the name and 
address of the writer, not necessarily for publication, but as a 
proof of good faith. No notice whatever will be taken of 
anonymous communications, 

J. A.—We do not think your invention would vossess any value in this 
country. 

Aupaa.--Bone contains carbon, phosphate of lime, lime, nitrogen, and many 
other elements. 

A. ano W. (Birmingham).— We do not find an article on the subject in 
Tue ENGINEER, No. 170, 3rd Avril, 1859. We have no copies of that 
number for sale, 

W. F.—We never recommend the machinery of particular makers. You 
must use your own judgment, or that of a consulting engineer, in making 
a selection among the numberless steam pumps competing for favour. 

Many Years’ SUBSCRIBER.—Variations within r ble limits ; caz 
of the intermediate receiver seems to have no practical effect on the working 
of a compound engine. You will get about as good results as can be had 
by making it equivalent to anything between one-half and the whole 
capacity of the high-pressure cylinder, assuming that steam is cut off at 
half or five-eighths stroke in the small cylinder. ‘ 

8S. L.—There is not, we believe, any complete work on hydraulic machinery. 
At present the various forms of cranes, rivetting, punching, and shearing 
machines, lifts and presses, are only properly described in scattered papers. 
You probably could not do better than to get the catalogues of one or two 
makers of hydraulic machinery, as affording good suggestive illustrations, 
and then get Box's*‘ Practical Hydraulics,” and Stone's ** Simple Hydraulic 
Formule,” both published by Messrs. B. and F. N. Spon, 

PueEnix.—I/t is impossible to answer your query. Noone can say whether a 
propeller of 2ft. pitch running at 400 revolutions, or one of 4ft. pitch 
running at 200 revolutions, will vive the best result. An answer can only 
be given to such questions when all the conditions are known, such as the 
lines of the boat, the draught, the area of the screw, the kind of engine, 
and many other things too numerous to mention. Speaking broadly, 200 
revolutions per minute vs a better speed for a screw than 400 revolutions. 

J. 8. L.—(Q) The quantity of coal used by a first-class steamer between 
Liverpool and New York depends, among other things, on the size of the 
steamer, Large ships, like the Servia, will burn 5 or 6 tons per hour, 
(2) You will sind a full description of the needle gun in THE ENGINEER 
for July 20th, 1866. The sirst needle gun seems to have been patented by 
Mr. Sears on the 11th Jan., 1850. (3) The longest tunnel in Angland is 
the Box Tunnel, on the Great Weatern Railway, 3123 yards; the Kilsby 
Tunnel, London and North-Western Railway, is 2398 yards; the Honiton 
Tunnel, London and South-Western Railway, is 1350 yards long. 

Bunsen BuRNER.—AIl the air requisite for combustion cannot be mixed with 
the gas beforehand; air must be admitted elsewhere than through the 
burner. This being the case, you would have great difficulty in carrying 
your plan into practice. We advise you to use, say, twenty rose Bunsen 
burners, these burners to be set in a cast iron perforated plate with the 
delivery holes in the burners just above the top surface of the plate, the holes 
in the plate to be in. more in diameter than the burner. The air necessary 
for combustion will enter through the holes in the plate and be intensely 
heated before touching the boiler—a matter of great importance—thile 
complete combustion will be ensured. We shall be happy to give you 
further information if you want it. 

Woo twicu Inrant.—(1) The Milford Docks, Mr. J. M. Toler, Saltersford 
Hail, Holmes Chapel. (2) The strength of a solid wrought iron shaft may 
be found by the following formula:—L = length of lever in inches or 
radius of wheel at which force is applied. F = force applied in lbs., 


D diameter of shaft in inches. Then D = Fppand the strength as 
against torsion of a hollow shaft whose internal diameter is to the external 
diameter as 4 to 10 is 1°26 times the strength of a solid shajt of the same 
sectional area. If the relation of internal and external diameters is as 
5 to 10, the strength is 1°44 times that of solid shaft; if 6 to 10, then it 
is 17 times; if 7 to 10, it is 208; 8 to 10, 2°74. (3) Jt would take 
too much room here to go into the question of taking levels on the two 
sides of the Channel. See Baker's “ Levelling and Surveying,” or his 
Mensuration,” in Weale's Series; or Simms's Marine Surveying,” 
or ‘‘ Marine Surveying,” in Weale's Series; or Louis DA. Jackson's 
* Aid to Survey Practice.” 


LEATHER LINK BELTS.* 
(To the Editor of The Engineer.) 

Sir,—In the issue of 24th inst., you speak of a “curious” belt as 
driving an exciter from No. 19 horizontal engine at the Electrical Exhi- 
bition. I have worked leather link belts nearly three years, and they 
have always given satisfaction. J.C, 

Glasgow, February 25th. 


BRASS SPRINGS. 
(To the Editor of The Engineer.) 


Str,—Would you allow me to ask through your columns what is the 
best means of rendering brass wire springs elastic? The springs in 
question are spiral and of round section, so that they will not admit of 
being hammered. Is there any special make of brass suitable to this 


purpose ? J.D, 
London, February 27th. 


THE TURBINE PROPELLER. 
. (To the Editor of The Engineer.) 

Sir,—Permit me to correct an error in my letter of the 2lst on the 
above subject. I called the absolute backward velocity of the water 
on leaving the propeller pc, and not yc, as your printer put it. This 
correction is necessary, as in the formula for the lift of the turbine g is 
used to signify, as usual, acceleration by gravity. GisBeRT Kapp, 

Grantham, February 28th. 


SUBSCRIPTIONS. 

Tue ENoingeEr can be had, by order, from any newsagent in town or country 
at the various railway stations; or it can, if preferred, be supplied direct 
from the office on the following terms (paid in advance) :— 

Half-yearly (including double numbers).. .. .. £0 148. 6d, 
Yearly (including two double numbers)... .. .. £1 98. Od, 

If credit occur, an extra charge of two shillings and sixpence annum will 
be made, Tue ENGINEER is registered for transmission prt dy 

Cloth cases for binding THe ENGINEER Volume, price 2s. 6d. each. 

Many Volumes of Tuk ENGINEER can be had price 18s. each. 


Foreign Subscriptions for Thin Paper Copies will, wntil further notice, be 
received at the rates given below:—Foreign Subscribers paying in advance. 
at the published rates will receive THE ENGINEER weekly and post-jree 
Subscriptions sent by Post-office order must be accompanied by letter of 
advice to the Publisher. Thick Paper Conies may be had, if preferred, at 
increased rates. 

Remittance by Post-ofice Order, — Australia, Belgium, Brazil, British 
Columbia, British Guiana, Canada, Cape of Good Hope, Denmark, 

t, France, Germany, Gibraltar, Italy, Malta, Natal, Netherlands, 
New Brunswick, Newfoundland, New South Wales, New Zealand, 
Portugal, Roumania, Switzerland, Tasmania, Turkey, United States, 
West Coast of Africa, West Indies, Cyprus, £1 16s. China, Japan, 
India, £2 0s. 6d. 


Remittance by Bill in London. — Austria, Buenos and Algeria 
Greece, Ionian Islands, Norway, Panama, Peru, Be oy By Sweden, 


Chili, 2116s. Borneo, Ceylon, Java, and Singapore, £20s.6d. Manilla, 
Mauritius, Sandwich Isles, £2 5s. 


ADVERTISEMENTS. 

*,* The charge tor Advertisements of four lines and under 1s three shillings ; 
for every two lines afterwards one shilling and sixpence ; odd lines are 
charged one shilling. The line averages seven words. When an advertise- 
ment measures an inch or more the charge is ten shillings per inch. All 
single advertisements from the country must be accompanied by stamps in 
payment, Alternate advertisements will be inserted with all practical 
regularity, but regularity cannot be guaranteed in any such case, All 
except weekly advertisements are taken subject to this condition. 

Advertisements cannot be inserted unless Delivered before Six 

o'clock on Thursday Evening in each Week. 

*,* Letters relating to Advertisements and the Publishing Department of the 
paper are to be addressed to the Publisher, Mr. George Leopold Riche ; all 

other letters to be addressed to the Editor of Tue ENGINEER, 163, Strand. 


MEETINGS NEXT WEEE. 
Tue InstTITUTION oF CrviL ENGINEERS.—Tuesday, March 7th, at 8 p.m.: 
nw - ok discussed, “Steel for Structures,” by Mr. Ewing Matheson, 
. Inst. C.E, 


Socixty or Encineers.—Monday, March 6th, at 7.30 p.m.: A paper 
will be read entitled ‘‘ Notes on Electric Light Engineering,” by Mr. C. 
H. W. Biggs and Mr. W. Worby Beaumont. The leading feature is a 
discussion of some of the minor points which affect the successful 
arrangement of electric lighting plant, as the heating of the wires of 
dynamo machines, patel and external resistance, comparative resist- 
ance of various conductors, lamps in series, and in multiple arc, and 
calculations employed in arranggment of the lamps, &c. 

Society or Arts.—Monday, March 6th, at 8 p.m.: Cantor Lectures, 
“Hydraulic Machinery,” by Professor John Perry. Lecture I.—The 
hydraulic press. The nature of fluid pressure. Compressibility of water. 
The law of work in machines. Hydraulic jacks, punches, shears, and 
rivetting machines, Pressing machinery. The influence of friction. 
Bursting pressures. Wednesday, March 8th, at 8 p.m.: Fourteenth 
ordinary meeting, ‘‘ Improvements in Gas Illuminations,” by Professor 
A. Vernon Harcourt, F.R.S.. Dr. Odling, F.R.S., will preside. Thurs- 
day, March 9th, at 8p.m.: Applied Chemistry and Physics Section, 
** Practical Hints on the Manufacture of Gelatine Emulsions and Plates 
for Photographic Purposes,” by Mr. W. K. Burton. Mr. John Spiller, 
bars Vice-Presid of the Photographic Society of Great Britain, will 
preside. 
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THE WATER-METER QUESTION, 


WE had not intended to add anything, for the present, 
to the remarks on “ Meters or Rates” made in our issue 
of Feb. 10th, but since that article appeared some informa- 
tion has reached us, from a fresh quarter, so remarkable as 
to make it desirable that the subject should be reopened. 
The Civil Engineers’ Club of Cleveland, U.S., have pub- 
lished a short but telling paper on “ Water Waste and 
Water Meters,” by Mr. M. W. Kingsley, Assistant Water- 
works Engineer, whom we believe we may venture to 
claim as an Englishman, and as the son of a most dis- 
tinguished Englishman, distinguished specially for his 
attention to questions of health. As the son of such a 
father, Mr. Kingsley is not likely to underrate the 
importance of giving to the inhabitants of cities no occa- 
sion to be niggardly in their use of water. Nevertheless, 
Mr. Kingsley is a decided, even an enthusiastic, advocate 
for the system of domestic supply by meter; and 
certainly, from the figures he gives, our Transatlantic 
cousins at least, require no encouragement to make a 
liberal use of the water provided for them. At the recent 
discussion before the Institution of Mechanical Engineers 
many hard things were said of the London water 
companies, because they permitted and allowed for the 
enormous consumption of 30 gallons per head per day. 
But Mr. Kingsley gives a list of the corresponding figures 
for ten American cities, which begins with Providence at 
25 gallons, and ends with Detroit at 105, and Chicago 
at 119! As in other things, so in the use or abuse 
of water, our Western friends may claim to “ whip crea- 
tion.” When we consider that 119 gallons mean about 
19 cubic feet, we stand in amazement at the more than 
royal prodigality of bathing in which the average citizen 
of Chicago must indulge, if he at all does justice to his 
own opportunities. On the whole the average consump- 
tion in the ten cities alluded to is 64 gallons per head per 
day, while for seven towns of Great Britain, including 
London, it is 36. The reason of this enormous difference 
is not evident, but it seems to be partly due to the greater 
length and severity of the American winter. The wasteful 
and doubtful practice of allowing taps to trickle during a 
frost to prevent freezing of the pipes appears there to be 
universal, and this will probably account for a large part 
of the consumption. Experiments are given in the paper 
which show that a pipe even ;/;in. diameter will discharge 
about 322,000 gallons per annum, if open constantly; and 
a ripe of jin. diameter nearly 40,000,000 gallons. 

hatever the cause, it will hardly be denied that there 

is room for economy in the water consumption of American 
cities, and it is here that the meter system comes to the 
front. For by asecond table, giving further particulars 
of the water supply in the ten selected towns, we learn that 
Providence, the most economical, has one meter for 2°3 
services, and Fall River, which comes next, about the 
same ; while Chicago has one for every 40 services only, and 
Detroit is practically without meters at all. These results 
cannot be accidental, and they go to sup rt the view that 
domestic meters do have a most powerful effect in the sup- 
pression of waste. On the other hand, they cannot be said to 
show that the use of meters induces stinginess in the use of 
water ; since Providence, which an American would call 
“the most metered city in the States,” runs its consumption 
up to the very respectable figure of 25 gallons per head per 
day. Testimonies quoted in the paper, from Brooklyn, 
Baltimore, Philadelphia, and elsewhere, show that Ameri- 
can engineers are alive to the enormous waste that is going 
on, and have quite made up their minds that the meter is the 
only remedy. In New York the decrease of pressure has 
become so serious that they have been compelled to resort to 
meters for all large supplies, and by doing so they reduced 
the a in a single hotel from 115,000 to 45,000 
— per day. Nor does the system seem to work any 
ardship on the consumers. In many cases the amounts 
collected by meter fall short of those previously paid by 
rate, and in some cities, where the use of a meter is a 


matter of option, about 60 per cent. of the inhabitants are 
found to elect this mode of supply. 

In the recent discussion, while much was said as to the 
systems and the meters used on the Continent, not a 
single allusion was made to American practice, so that this 
evidence is equally fresh and important. It will be ob- 
served that the district meter system, which we owe to Mr. 
Deacon, and of which the merits as a detector of waste are 
generally acknowledged, does not appear to be known in 
America. Their only idea for preventing waste is to fix a 
meter in every house, or nearly so. Now this proposal is 
met, both there and here, by two distinct objections, both 
urged by engineers of eminence—first, that it would tend 
to prevent the due use of water for pu of health, 
and, secondly, that the expense would ar greater than 
the advantage would warrant. The first of these objec- 
tions is met by the cases of Providence and Fall City, 
where the consumption, though controlled by meter, is 
still, according to oe ideas, extravagant. Nor does 
any complaint seem to be made by the water companies of 
attempts to defraud by running the water too slow for the 
meter to register; although our Yankee friends are 
generally eoleed with being quite as quick and ready to 
take an advantage as Mr. Hawksley represented continental 
consumers to be. This objection moreover can in any case 
be disposed of by the simple expedient—which Mr. 
Kingsley also approves—of fixing a minimum rental. 
There remains then the question of expense. Now in 
this the Americans are clearly in a worse position than 
ourselves, since the pumping expenses would probably be 
a smaller fraction, if anything, of the total charges, while 
the cost of meters and fittings would be decidedly higher ; 
and, in fact, the meters in use with them—the Washing- 
ton, Ball, and Crown meters—appear to represent a cost of 
about £9 each as the average. We take it that an 
English meter maker would generally be very glad to take 
a contract at less than half that sum. Nevertheless, with 
this against them, we find American water engineers, like 
Mr. Kingsley, eager to promote the meter system ; and 
urging that if the town of Cleveland had not spent about. 
19,000 dols. in meters, they would have had to spend ere 
this above 200,000 dols. in new pumping machinery and 
mains, to meet the growing demand of the city. 

It is here, in fact, that the meter advocates have their 
strongest ground—a ground which they do not seem quite 
to have occupied as they might have done. The question 
is argued as if it only concerned the introduction of meters 
into a city like London, where the supply has long been 
complete, and where no immediate extension is looked for. 
Let us for a moment consider this case as put by Mr. 
Hawksley. He says that the total charge in London is 
about 7d. per thousand gallons, of which about 3d. only is 
cost of pumping, which would alone: be reduced by the 
water being economised. It is evident, however, that some 
other charges—such as that for filtration—would be equally 
affected ; and we may fairly claim that a reduction in the 
consumption of 50 per cent.—which recent experience in 
Lambeth has shown to be quite practicable—would save 
the water companies $d. out of every 7d. they now receive, 
and thus enable them to make a reduction in their charges 
of, say, 7 per cent. Now a. house containing six persons, 
at thirty gallons per head per day, will use about 66,000 
gallons per annum, and should therefore be charged about 
£2 per annum for its water. It is clear that a reduction 
of 7 per cent. on this charge will not pay for the rent of a 
water meter ; and so far Mr. Hawksley is perfectly justi- 
fied. It is not worth while in England, and as a mere 
measure of economy, to employ water meters inside houses, 
except such as are very large, or require more than 
an ordinary domestic supply ; and this is true even where 
the waste is so great as it confessedly is in London. But 
let us now suppose for a moment that London was yet 
waiting for its water supply, and that the question of how 
that supply should be paid for was now eden Parliament. 
Then the advocates of the meter might fairly say, “If you 
go on the rating system, experience shows that you must 
provide thirty gallons per head per day ; if on the meter 
system it will fifteen gallons. In other words, your 
waterworks, which need only be sufficient for the proper 
supply of, say, three millions of people in the latter case, 
must in the former be arranged for the proper supply of 
six millions. Now the interest on capital—we are here 
following the figures given by the actual returns—will 
amount in the case of rating to more than 4d. out of a 
total of 7d. per thousand gallons. Hence the real saving 
by our system will be, not $d., but about 2}d.; not 7 per 
cent., but 36 per cent.; and this will undoubtedly be 
sutticient to outweigh the cost of a very large number of 
meters, and yet leave a substantial balance on our side.” 

It will thus appear that in the case of new waterworks 
the advantages of a system which will ensure no more 
water being used than is actually wanted are beyond all 
dispute ; and even in the case of existing waterworks, it 
must be remembered that population increases continually, 
and that the more economical the system the longer will 
the company defer that evil day, when the great expense of 
a fresh set of mains, and all the other concomitants of an 
enlarged supply, will have to be encountered. Impartial 
judges will probably decide, therefore, that careful and 
continual control by meter should be a duty imposed by 
authority on every water company, since the case of 


London is quite cient to show that they are not to be 
trusted to im it on themselves. In what way that 
control may most cheaply, and at the same time 


efficiently, exercised, is of course a question for experts. 
Much is to be said for the domestic meter system, which 
makes every householder a policeman over his own supply ; 
but if the “district meter” system, or any other, can accom- 
plish the same end, at any rate for small houses, without 
the expense and trouble which a house meter involves, the 
public at least will be quite contented to accept it as the 
solution of the problem. 


STEAM ENGINE ECONOMY. 

Our readers will find on page 163 an extract from a 
very interesting report from the pen of Mr. Michael 
Longridge, M.A., Chief Engineer to the Engine, Boiler 
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and Employers’ Liability Insurance Company, Manchester. 
We cannot tind space to reproduce the report in ertenso, 
but we print the more essential portions. It will be 
remembered that in THE EnGrveer for February 25th and 
March 1ith, 1881, we took exception to certain statements 
contained in a report prepared by Mr. Longridge on the 
performance of a tandem engine and boilers at Messrs. 
Nuttall and Sons, Oak Mill, Farnworth. This engine had 
in acketted cylinders, yet, according to Mr. Longridge, it 
worked with what appeared to be unparalleled economy; 
and we expressed our disbelief that under the stated condi- 
tions any steam engine could be made in which under 17 lb. 
of steam would develope an indicated horse-power. We 
were perfectly justitied in expressing this doubt, because 
no record existed up to the date of Mr. Longridge’s report 
of any performance even approaching that of Messrs. 
Nuttall’s tandem compound engine. It was true that 
consumptions of 18lb. of steam per horse per hour, or 
even a little less, had been met with in a few instances; but 
in these cases the cylinders were most carefully jacketted ; 
and it seemed to be more likely that Mr. Longridge was led 
astray by an error in his indicator, or in his water- 
measuring apparatus, than that a very ordinary type of 
compound engine should perform with an unprecedented 
economy. Mr. Longridge has, it will be seen, checked 
the Farnworth experiments by a second series of trials 
made at Mr. Heyworth’s weaving shed, Blackburn ; 
and the results he has obtained in this latter case go 
far to confirm the accuracy of the conclusions he 
drew in the former case—that is to say, the Audley 
Hall engines required but 16°10 1b. of dry saturated steam 
per horse-power per hour, or 16°26 1b. of feed-water, the 
difference representing moisture in the steam. 

Mr. Longridge’s report is in many respects a masterly 
exposition of the action of steam in a cylinder, and we 
shall have more to say concerning it at another time. For 
the present we shall find quite enough matter for considera- 
tion in the extract from Mr. Longridge’s report which we 
publish. Unless it is to be assumed that his indicator 
springs were wrong, that his assistants were incompetent, 
and his weights and measures inaccurate, we must con- 
clude that his figures are correct; they are upheld by the 
results of the Farnworth experiments. It would be 
at once unfair to Mr. Longridge, and unjustifiable on other 
grounds, to express a doubt that what he says took place 
at Audley Hall did take place. Mr. Longridge, or any 
other experimenter, might make a mistake from want of 
caution in carrying out one experiment, but not in carrying 
out a second. We accept his figures then as conclusive, 
and find ourselves at once face to face with an apparently 
insoluble problem, namely, why are the engines at Audley 
Hall apparently among the most economical ever made! 
Leaving out the Farnworth engine, the only engines with 
which we can compare them are the Ditton engines pro- 
vided with Mr. Cowper’s “hot-pot,” and the American 
engines of Mr. Leavitt, which are stated to have used but 
16 lb. of steam per horse-power per hour. But in both 
these engines extraordinary pains are taken to keep not only 
cylinders, but the intermediate receiver hot. Now, in the 
Audley Hall engines we have yo effort of this kind. The 
cylinders are jacketted only on the sides, and the same is 
said of the receiver. Why, then, should these engines be 
more economical than scores of other engines of the com- 
pound type indicated by Mr. Lavington Fletcher, Mr. 
Neil McDougall, and other boiler assurance companies’ 
engineers? It seems to have fallen to the lot of Mr. 
Longridge to get hold of two phenomenal engines, the like 
of which his brother inspectors have never encountered. 
We accept the fact, but it is none the less remarkable. 
We regard his figures as being true; their truth makes them 
all the more astounding. It is not too much to say that 
Mr. Longridge renders a new departure in steam engi- 
neering essential ; but unfortunately he has not shown us 
precisely in what direction we should go, 

The peculiarity of the Audley Hall engine is not con- 
fined to its excessive economy resulting from apparently no 
adequate cause. A careful perusal of the table we have 
reproduced will supply us at once with another puzzle. 
The engine used more steam with the jackets in use than 
without them—what will Mr. Cowper say to this? The 
fairest comparison we can draw is between the feed-water 

r total horse-power per hour used on different days. We 

ave explained what a total horse-power is in a recent im- 
pression, and need only remind our readers here that it 
means the total power exerted by the steam in overcoming 
back pressure as well as all other resistances. On the 25th 
of October no steam was admitted to any of the jackets; 
the feed-water amounted to 14°%61b. On the following day 
steam was admitted to the low-pressure cylinder jacket, 
and the consumption of feed-water rose to 15°13lb.,or0°53 Ib. 
more. On the 27th of October the receiver jacket only 
was supplied with steam, the consumption of feed-water 
became 15°12 1b.; on the next day all the jackets were sup- 
plied with steam, when the consumption fell to 14°61 lb. 
On Monday, the 31st October, the high-pressure cylinder 
only had steam in the jacket; the consumption fell to 
14°14 1b.; the next day none of the jackets had steam in 
them, the consumption of feed-water was 14°86]b. On 
the 2nd of November, the last day of the trial, all the 
jackets were supplied with steam, and the consumption 
rose to 14°88 lb. It may be supposed that there was some 
difference in the power, pressure, and point of cut-off on 
the various days. There were differences, it is true; but 
so small as to be quite unimportant. Thus, the total ratio 
of expansion on the two last days was respectively 8°29 
and 8°49; the pressure was the same within half-a-pound 
orso. It is as clear as anything can be that the jackets 
in this case either had no effect at all, or that they 
operated prejudicially. The only result tending to a 
contrary conclusion is that of the 3lst of October, when 
the high-pressure cylinder alone was jacketted. The con- 
sumption of water was less on this day than on any other 
day by 0°46 lb. of water per horse per hour, an amount 
practically inappreciable in its effect on acoal bill. Turning 
to page 25 of Mr. Longridge’s report, we find, “When all 
the jackets were in use the consumption was greater, but 
we must not conclude that steam jackets are therefore 


useless in all cases ; for in the first place the sides only of 
the cylinders were jacketted, and in the second it is 
doubtful whether the whole surfa’e jacketted was effective, 
for the heat furnished by the jackets was only 6 per cent. 
of the total quantity supplied, and as there were no air taps 
on the top there is no certainty that the jackets were filled 
with steam.” It need hardly be pointed out that these 
words amount to nothing. If we suppose that the jackets 
were not filled with steam, then they would have produced 
no effect. Assuming that they were partly filled with 
steam, they did harm. It is reasonable to conclude that if 
they had been in full action they would have done either 
nothing at all or more harm than they did. The experi- 
ment, however, does not stand alone. It fully bears out 
the conclusions of many Liverpool engineers and ship- 
owners, who hold, as the result of experiment, that jackets 
are of no value whatever, or that if they are of any service 
it is only when applied to the high-pressure cylinder alone. 
But we must not jump to the conclusion that because 
Mr. Longridge expresses doubts concerning the efficiency 
of the steam jackets they did not really act. On the con- 
trary, he gives figures which show that they acted very 
well; and the fact that they did so, and yet did not effect 
any reduction in the consumption of fuel, but rather the 
reverse, is another of the remarkable features in the per- 
formance of the Audley Hall engine. To render the full 
import of Mr. Longridge’s figures apparent we must offer 
a few words of explanation concerning the theory of the 
action of a jacket here. 

When steam is admitted to an unjacketted cylinder it 
comes in contact with metal colder than itself, and a por- 
tion of the steam is condensed and heats up the cylinder. 
As the piston continues to move after the expansion valve 
has closed the steam falls in pressure, and at last has a less 
temperature than that of the cylinder which it had warmed 
up. Then the cylinder re-evaporates a portion of the water, 
and this in part restores the original loss, But as the 
re-evaporation always takes place at a lower pressure than 
that at which condensation occurs, there is invariably a 
loss of useful effect; the reproduced steam not being as 
eflicient as that which was condensed. The object of the 
jacket is to prevent all cylinder condensation by keeping 
the cylinder uniformly hot. If the jacket be efficient very 
little water ought to be found at the end of the stroke in 
the cylinder ; little condensation and small loss having taken 
place. The efficiency of the jacket will be measured by 
the comparative absence of water at the end of each stroke 
in the cylinder. Now, Mr. Longridge gives a very valu- 
able table setting forth all the numerical results he obtained 
with the Audley Hall engine, and from this table we learn 
that with no steam in the jackets, on October 25th, 
the percentage of water in the small cylinder at the 
end of the stroke was 11, and in the large cylinder 33; 
in other words, one-third of all the steam passing through 
the engine was condensed in it. On the 28th of October 
steam was admitted to all the jackets, and we find that the 
percentage of water in the small cylinder was actually 15 
instead of 11. But the percentage in the large cylinder 
was also 15. Thus then the jacket was so far efficient 
that no condensation whatever took place in the low- 
pressure cylinder; but, as we have seen, the engine 
was less economical, notwithstanding this fact, than when 
no jacketting took place. Of course the argument will be 
that the loss was transferred to the jackets, and that the 
water discharged from them was equivalent to that not 
deposited in the cylinder. Such an argument, however, 
has only to be named to be rejected. The weight of 
steam condensed in a jacket is always less than the weight 
of steam prevented from condensing in the engine. The 
loss by condensation with the steam in the jacket was 
reduced from one-third to one-sixth of the whole; and 
there was a very material increase in the average pressure in 
the large cylinder, and yet, as we have seen, there was a 
decided increase in the consumption of feed-water. 
How is this to be explained? Mr. Longridge does 
not attempt to explain it. The average effective pres- 
sure in the high-pressure cylinder on the 25th of 
October, without steam in jackets, was 44°95 lb., on the 
28th of October, with steam in all jackets, it was 37°87 lb. 
The ratio of expansion on the first day was 8°27 times ; on 
the 28th of October it was 9°82 times; but on the same 
days the effective pressures in the large cylinder were 
respectively 8°89 lb. and 11°20 lb., the back pressure in the 
first case being 3°76 lb., and in the second 3°95 lb. The 
indicated horse-power without steam in the jackets was 
313°62, and on the 28th 313°78, or practically the same. 
Examining other figures we always arrive at the same 
result, namely, that steam to the jackets powerfully 
retarded cylinder condensation. The percentages of water 
at the end of the stroke found in the small and large cy- 
linders respectively on different days, with and without the 
jackets, are as follows: Small cylinder with jackets in use, 
15, 8, 14; large cylinder with jacket, 23, 15,16. Small 
cylinder with jacket not in use, 11, 15, 15, 11; large 
cylinder with jacket not in use, 33, 27, 33. These figures 
are very remarkable, and taken with the fact that the 
jackets on the first day, when they were all in use, dis- 
charged no less than 2987 lb. of water out of a total of 
40,725-lb., go to show that they were kept well supplied 
with steam,notwithstanding Mr. Longridge’s surmise to the 
contr: The most remarkable fact of all, perhaps, is 
that when the high-pressure cylinder only was jacketted 
the percentage of water condensed in it at the end of the 
stroke was only 8; when the large cylinder also was 
jacketted the percentage was 15. Thus it would appear 
that, jacketting the low-pressure cylinder nearly doubled 
the condensation in the high-pressure cylinder. This 
certainly is a staggering proposition. Yet there is no 
escape from it; for on the 3lst of October the ratio of 
expansion was 8°58, while on the 26th of October it was 
8°78, or nearly the same. Indeed a glance at the table 
will show that the condensation in the small cylinder was 
apparently quite independent of the point of cut-off— 
another curious circumstance. Here we must for the 
present stop. We hope to resume the consideration of 
Mr. Longridges figures next week. We may add that 
he has found Messrs. Donkins’ system of testing so inac- 


curate that he has had to calculate a new coefficient for 
the discharge through notch boards, 


AN UNCONSIDERED ASPECT OF THE CHANNEL TUNNEL 
QUESTION, 

THE course of events in connection with the South-Eastern 
Railway Channel tunnel scheme does not run very smoothly. It 
will be remembered that one of the property rights which Sir 
Edward Watkin conveyed to the purchasers of the South- 
Eastern Railway tunnel works was the possession of three 
miles of foreshore. It would appear now that grave 
doubts exist as to whether Sir Edward Watkin had any such 
right to sell. In reply to questions put in the House on Monday 
night by Sir A. Gordon, Mr. Chamberlain stated that “It was 
necessary for the South-Eastern Railway Company to obtain 
leave of the Crown to deal with the foreshore. The South- 
Eastern Railway had gained no rights independent of the Crown, 
though they had set up a claim adverse to the Crown under a 
title by purchase, a claim which the Law Officers of the Crown 
would consider; from which it would seem that the com- 
pany may have sold that which it did not possess, On 
Tuesday night Lord E. Cecil asked for the names of the members 
of the committtee appointed to consider the Channel tunnel 
scheme. Mr. Childers, however, in reply, pointed out that the 
committee is not appointed to consider the Channel tunnel 
schemes generally, but only to make an exhaustive scientific 
investigation—without reference to the ulterior question of 
national expediency—into the practicability of effectually closing 
the projected tunnel. They are to ascertain whether it is 
certain beyond any reasonable doubt that, in the event of war, 
or apprehended war, the tunnel and its proposed approaches 
under the existing Acts of Parliament and the Bill now before 
Parliament can be rendered absolutely useless, and in what 
manner. They will consider and report what appliances, whether 
of destruction, of obstruction, of flooding, or of all combined, 
should be provided, including any work defending or command- 
ing the exit, so that the use of the tunnel in every imaginable 
contingency may be beyond doubt denied to an enemy. The 
committee, as appointed, consisted of Sir A. Alison, head of the 
Intelligence Department, as chairman ; Mr. Graves and another 
civil engineer. Since the committee was first appointed Mr. 
Barlow has been consulted as to one of the tunnel schemes, and 
his place on the committee will therefore be filled by another 
engineer, unconnected with either company. Only two civil 
engineers are thus to be appointed, but there are three military 
engineers, Major-Géneral Gallwey, the Inspector-General of 
Fortifications ; Sir Andrew Clarke, the present, and Sir John 
Stokes, the late Commandant of the School of Military Engi- 
neering; Colonel Alderson, Assistant-Director of Artillery ; 
Colonel Majendie, Inspector of Explosives ; and Professor Abel. 
The instructions to the committee will be laid on the table with 
the other papers. There is a point worth consideration which will, 
we trust, not be overlooked. According to the more earnest 
advocates of the scheme the tunnel can be made in five years, 
and at a cost of less than £1,000,000 sterling. It can also he 
worked by Beaumont’s compressed air engines, with an expendi- 
ture for fuel comparatively small. Colonel Beaumont’s estimate 
is, as will be seen from a letter in another page, ‘25 of a pound 
of coal per ton per mile, or for a train of 200 tons, including 
engine, of 50 lb. per mile, or say one-half more only than is used 
by an ordinary locomotive. The ventilation difficulty would, of 
course, be got over under these circumstances ; and thetunnel could 
not only be worked, but might be made to pay a good dividend. 
But if this should turn out to be the case, the Channel Tunnel 
Company will not be permitted toretaina monopoly. Asecond and 
third tunnel will be projected, and perhaps made in obedience to 
what seems to be a well-known law. A peculiarly analogous case is 
supplied by the Atlantic cable; when that was projected no one 
imagined thatarival scheme would ever be proposed ; yet the cable 
had hardly been at work ayear when another was suggested, and at 
this moment there is not one, but five cables uniting Europe 
with America, The gray chalk, to which Sir Edward Watkin 
attaches such value, is certainly competent to give room for 
more tunnels than one. Who is to say that more than one 
shall not be made! Who is to prove that two wealthy 
countries like England and France will not easily supply 
the money to make a second or even a third tunnel ? 
Sir Edward Watkin may start from Dover ; what is to prevent 
Sir John Hawkshaw from running his tunnel from Fan 
Bay? The distance from Dover to Boulogne is twenty-eight 
miles ; from Folkestone to Boulogne, twenty-nine miles. If 
twenty miles can be made and worked it is possible that thirty 
miles can, and the service to Paris would be expedited by 
running trains direct to Boulogne from Dover. Even 
a rival line to Paris to compete with the Chemin de Fer 
du Nord might be called into existence. The construc- 
tion of a second tunnel would materially alter the military 
aspect of the question for the worse. It may be urged that all 
this is a chimera, but with the example of the Atlantic cable 
before us it would be rash to assume anything of the kind. If 
we accept the statements of the advocates of the tunnel as true, 
then nothing is more likely than that a second tunnel will be 
made ; and if the Committee of Enquiry does not bear this fact 
in mind a grave error will be committed. 


SECONDARY BATTERIES. 


THERE seems to be no doubt that although the Faure 
secondary battery has not been applied practically in the many 
fields in which it was at one time expected it would be, a 
secondary battery has now been made and proved which will 
give all the advantages of a satisfactory accumulator of energy. A 
great flourish was made in this country with the results of the 
laboratory trials of the Faure battery, but not by M. Faure. 
Since then it has been tried for a practical purpose, lighting a 
train, but we do not find the experiment repeated ; in the working 
field of electrical progress we hear nothing of it. We are not 
sure of everything about the new battery about to be brought out 
by a big electric lighting corporation ; but we are credibly informed 
that internal resistance of the battery is exceedingly small, that it 
may be charged rapidly, will stand handling and comparatively 
rough carriage, and loses hardly any or no charge by standing. 
Its electro-motive force is about the same as the Faure, battery and 
it seems to have been tested ona practical scale. If this result has 
been attained we may once more begin to talk of the possibilities 
in transmitting power, and no doubt one of the earliest appli- 
cations of these secondary batteries, next to their use as regu- 
lators, will be their use for driving tram-cars, and may be other 
railway carriages. Electric lighting in railway carriages will not 
perhaps be widely attempted, as the white light from oil gas is 
good, handy, and very much cheaper. Although a considerable 


part of a year has elapsed since the “ box of electricity” was 
sent to Edinburgh, and two or three months since the experi- 
ments on the Brighton train, so little has been practically done 
with the Faure accumulator, that it is generally inferred that 
defects which cannot be satisfactorily removed have shown 
themselves, Although this is the case, however, the prospectu» 
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of a “Faure Electric Accumulator Company (Limited)’ has 
been published. Its capital is not less than £1,000,000, in 
80,000 ordinary shares of £10 each, and 200,000 deferred shares 
of £1 each. Subscriptions are invited for 40,000 of the former 
and 100,000 of the latter. The company is formed to acquire 
all the patents and processes now owned by the “ Société la 
Force et la Lumiére” for the United Kingdom, and it is ad- 
mitted that the most important of these patents is Faure’s 
secondary battery. A million sterling seems a large capi- 
tal to work an invention, the practical utility of which 
remains to be proved, and until the battery has been put into 
more extended use, and practical proof afforded of its working 
value, it seems ridiculous to invite a subscription of £500,000 
tomakeit. The chairman of the board of directors is Sir Arthur 
Otway, M.P. M. Camille Alphonse Faure, the inventor, is one 
of the consulting electrical engineers. The terms on which the 
rights of the vendors have been bought by the company are, it 
appears, that they are to receive £25,000 in cash, and £100,000 
in fully-paid deferred shares, with a right to “a like proportion 
of deferred shares in any further issue of capital that may be 
made by the company.” Secondary batteries may prove to be 
of vast commercial importance, but the figures in this case are 
not small, 


THE HOURS OF RAILWAY SERVANTS, 

THE railway servants’ agitation is extending to the Sheffield 
district. At Bridgehouses, Sheffield, a meeting has been held in 
furtherance of the nine hours’ movement. Their programme is 
that which was initiated in 1880 by the Amalgamated Society of 
Railway Servants of England, Ireland, Scotland, and Wales. 
Briefly summarised, it amounts to this :—Nine hours to consti- 
tute a day’s work for all grades in the service—excepting for 
signalmen, shunters, and pilotmen—all time worked after nine 
hours each day to be paid for as overtime, at the rate 
of time and a-quarter. For signalmen, sbunters, and 
pilotmen, eight hours to be a day’s work, and overtime 
beyond eight hours to reckon as time and a-quarter. For 
enginemen and firemen, mileage rates, where in vogue, to be 
fixed for 140 miles for passengers, and 110 miles for goods, or on 
branch lines the same to be equivalent to a day’s work. Sunday 
work to be paid for at the rate of time and a-half to all grades. 
The goods yard to be closed at 1.30 p.m. on Saturday against the 
reception of traffic. These are the proposals of the men, which 
are meeting with very general favour outside Sheffield, but in the 
Sheffield district the preliminary meetings have been somewhat 
thinly attended, though resolutions have been carried approving 
the nine hours’ movement, and agreeing to contribute one day's 
pay to support the proposal. 


CONSTANT WATER SUPPLY. 


CONSIDERABLE progress has been made during the past two 
years in one of the most important questions of London water 
supply, namely, in the extension of constant service. Colonel 
Frank Bolton, the Metropolitan Water Examiner, states in his 
monthly report that all the companies are at present voluntarily 
moving in the matter under the provisions of the Metropolis 
Water Act, 1871, in some portion of their districts. The number 
of miles of streets containing mains constantly charged, and upon 
which hydrants for fire purposes could at once be fixed in each 
district of the metropolis, is 7514, the different companies having 
as follows :—Kent, 85 miles; New River, 212; East London, 
85 ; Southwark and Vauxhall, 117 ; West Middlesex, 82 ; Grand 
Junction, 36}; Lambeth, 70; Chelsea, 64. The increase has 
thus been 11 miles by the New River Company, 44 miles by the 
Southwark and Vauxhall, 12 miles by the West Middlesex, 43 by 
Grand Junction, and 8 by the Chelsea since December, 1879, or 
a total extension in about two years of 304 miles. On all these 
the companies are prepared to fix hydrants. 


LEGAL INTELLIGENCE. 


COURT OF SESSION, EDINBURGH. 
(Before Lond M’LAREN.) 
February Ist. 
UNITED TELEPHONE COMPANY ¥. MACLEAN. 

Tue following judgment of Lord M‘LAREN, recently delivered in 
the above case in the Court of Session, will be read with interest: 

In this case interdict is sought at the instance of the United 
Telephone Company against the infringement of two patents for 
telephonic instruments, the first being the original telephone 
invented by Mr. Graham-Bell, and patented in this country in the 
name of Mr. Morgan-Brown, the second being the transmitting 
instrument invented by Mr. Edison, and patented in his own name. 

The title of the complainers to these patents is set forth in their 
statement of facts, and is not denied. The question is whether the 
instruments which, according to the evidence, were supplied by the 
respondent to a professional firm in Edinburgh constitute an 
infringement of the complainers’ patents, or either of them. Speci- 
mens of the instruments sold by the respondents were produced at 
the trial, and their action explained. It is alleged that the 
respondent used Edison’s transmitting instrument and Bell’s 
receiving instrument. With respect to Bell’s invention, the 
defence is that the patent was anticipated by the premature publi- 
cation of the invention before the letters patent were taken out. 
With respect to Edison’s patent, there are two defences—(1) an 
objection to the patent itself, founded on an alleged discrepancy 
between the provisional and the complete specifications; (2) a 
denial that the respondent's transmitting instrument involves the 
use of Edison’s invention. I shall deal with the cases in the order 
of discovery, beginning with the invention of Mr. Bell. 

The specification of William Morgan-Brown, in which this inven- 
tion is described, is divided into various ‘“‘ plans,” which contain 
respectively the descriptions of different instruments, or different 
variations of the same instrument, adapted for the transmission 
and reproduction of vocal sounds through the agency of the elec- 
tric force. But the only instruments or modes of application of 
Bell’s invention referred to at the trial were the instrument de- 
scribed in plan 4, and the two instruments or modes of appli- 
cation which are described in plan 5. These three variations of 
Mr. Bell’s invention, as I shall call it (because it is not disputed 
that he is the first and true inventor of the telephone), are 
described with great clearness and fulness of detail in the evidence 
of Sir Frederick Bramwell, C.E, Under reference to this descrip- 
tion, which I accept in all its particulars, I shall state as briefly as 
may be the essential parts of Mr. Bell’s invention, and shall con- 
sider whether the invention is disclosed by the alleged anticipatory 
publication with such distinctness as would be necessary to enable 
a person of skill to make the instrument, and to put it into 
effective operation, 

The essential parts of Bell’s invention appear to be (1) a 
tympanum or circular plate of steel, or other metal susceptible 
of inductive action, for receiving the air pulses or undulations of 
speech ; (2) the transmission in a closed circuit of electric undula- 
tions of the same order, induced by the vibration of this metal 
plate or tympanum ; (3) the production of a repetition of the spoken 
sounds at the distant station or termination of the line wire by 
means of another metal tympanum, which, through ‘induction ” 
or electric agency, is made to vibrate in the same manner as the 
first-mentioned tympanum, and thus to reproduce the vocal sounds 


in facsimile. All the witnesses are agreed that, under Bell’s pro- 
cess, the transmission of the electric undulations along the wire is 
continuous, These undulations represent variations of the electric 
current corresponding to the variations of the elastic medium 
thrown into vibration by the voice, and like these they are con- 
tinuous, because the electric force is transmitted from one station 
to the other in a closed circuit continuously, and without break or 
interruption ; this is, in truth, the principle of Mr. Bell’s invention 
—the transmission of undulatory electricity in a closed circuit. 
Prior to this invention, attempts had been made with partial 
success to reproduce musical sounds by different methods. By 
delicate mechanism, which it is unnecessary here to describe, the 
vibration of a tuning-fork or a musical string was made to 
alternately connect and disconnect two points in an electric circuit, 
and thus to send on a series of uniform and separate pulsations, 


cover the mode of working it ; and, after being told by Sir William 
Thomson that his scientific knowledge, aided by personal commu- 
nication with the inventor, did not lead him to infer that the 
psy re should be kept down in order to the production of 
the desired result, I cannot for a moment suppose that this infer- 
ence is one that should be drawn by an ordinary workman 
——oe by the description contained in Sir William Thomson’s 
address. 

I shall say nothing as to the other ublications contained in the 
respondent’s print. The last in the order of dates was published 
after the date of the patent. The other publications are less 
specific than Sir William Thomson’s address, and were founded on 
by the respondent’s counsel rather as evidence of the state of 
atin knowledge at the time, and in aid of Sir William 


which a string tuned at the same pitch could be made to vibrate at 
the distant station. The most perfect modification of this process 
is that known as Reiss’s invention, by which the sound was 
received on a drum of gold-beater’s skin or membrane, carrying an 
armature or steel needle capable of inducing electric action in the 
line wire. By this means musical notes and vowel sounds were 
reproduced, It is clear, however, that by Reiss’s method spoken 
discourse could not be conveyed from one station to another; and 
for this reason, that his instrument acted by transmitting a series 
of discontinuous electric impulses resulting from the alternate 
making and breaking of the circuit, and was therefore not adapted 
to the transmission of a continuous and variable series of undula- 
tions, such as are produced in articulate speech. 

Mr. Bell discovered that electric undulations resembling those 
produced by speech could be transmitted through a closed circuit, 
and his s' edien (Morgan-Brown’s) deseribes different instru- 
ments sot modes of operation for producing this result in a manner 
which is admitted to be clear and intelligible. It is also 
established that telephones constructed according to Bell’s method 
were extensively used and were of great utility. 

I now come to the alleged anticipation of the invention through 
the publicity given to Bell’s discovery by Sir William Thomson, in 
his address to the British Association delivered in August or 
September, 1876. 

Sir William Thomson, in his evidence in this case, stated that 
he was present at the performance of Bell’s experiments on the 
occasion of a visit to the International Exhibition at Philadelphia, 
and that he heard the instrument repeat the phrases of Hamlet’s 
Soliloquy, which he quotes in his address. Mr. Bell, treating Sir 
William Thomson with the confidence accorded to a scientific 
visitor of distinction, had shown him his apparatus, explained to 
him the — of his invention, and presented him with models 
or copies of his transmitting and receiving instruments. Sir 
William Thomson, in the passage of his address to the British 
Association, which has been reprinted from the newspaper called 
Engineering, of 15th September, 1876, gave an account of Bell’s 
discovery, and he also exhibited models of Bell’s transmitting 
and receiving instruments. The object of the learned lecturer, 
however, apparently was to describe results rather than processes ; 
and although inferentially he may have given some indication of 
the methods employed, I am satisfied that his address does 
not contain such a description of Bell’s process as would, 
even with the aid of the models, enable a skilled opera- 
tor to produce a working telephone on the principle of 
the specification. Such is the opinion I have formed, constru- 
ing the passage in Sir W. Thomson’s address as I should construe 
a specification, after informing myself as to the state of scientific 
knowledge on this subject at the time, and with all the aid which 
I have been able to derive from the evidence as to the meaning of 
the — of art used in the address and their application to the 
models, 

It is plain that the invention had not been perfected—was, indeed, 
only in the experimental stage at the time when Mr. Bell 
explained his method to Sir William Thomson, and Sir William 
in his address did not profess to communicate anything more than 
he received from Bell. Mr. Couke, a witness for the respondent, 
thinks that he could have made the instrument from Sir William 
Thomson’s description. But then Mr. Cooke is an electrician of 
more than ordinary skill; and against his view I have to set the 
statement of another electrician of not inferior skill, who, with 
superior advantages to those of Mr. Cooke, tried to produce arti- 
culate sounds with Bell’s instrument and failed. Besides I must 
say that Mr. Bell's experimental instrument, as published by Sir 
William Thomson—if the address is held to amount to publication 
—differed most materially from the instrument as patented. 
First, the transmitting tympanum of the experimental instrument 
consisted of a stretched membrane or drum, carrying a steel arma- 
ture. All the witnesses are agreed that such a tympanum is open 
to serious objection, and that it will not give results satisfactory or 
comparable to those given by a metal transmitter, as described in 
the specification of the patented invention. 

Secondly, the address does not state that the transmission of the 
electric force is to be made through a closed circuit, although this, 
as I have endeavoured to explain, is really the principle on which 
the successful working of the invention depends. It is true Sir 
William Thomson did not profess to describe any mechanical 
appliances for making and breaking the circuit; but it does not 
follow that his audience would draw the inferénce that the circuit 
was to be closed. He was not professing to give a full description 
of the mechanical appliances used by Bell. Nobody but Sir Wil- 
liam Thomson and Bell himself knew that the transmission of the 
electric current was to be in a closed circuit, and yet the skilled 
operator, who is supposed to be able to work from Sir William 
Thomson’s description, is left to find this out for himself. How 
was he to find it out, unless by the exercise of inventive talent ; by, 
in short, re-discovering the principle of Bell’s invention? 

Thirdly, the plate, or the tympanum of the model-receiving 
instrument exhibited by Sir William Thomson, instead of being 
attached to the transmitting case by its circumference, so as to 
imitate the form of a drum, was attached by a screw at one point 
only, as shown in Fig. 11 of the respondent’s print of prior publi- 
cations, While thus attached, it stood inclined at an angle to the 
mouth of the case, like the lid of a box slightly raised. In this 
position the plate would vibrate in the manner of the tongue of a 
tuning fork, and not in the manner of a tympanum. According 
to all the evidence, such a receiving instrument would not repeat 
articulate speech. 

This brings me to the decisive _ of Sir William Thomson’s 
evidence. This gentleman, himself the most eminent electrician in 
the United Kingdom, possessed of the instruments furnished by 
Mr. Bell, and instructed by Bell as to their principle and mode of 
application, was unable to make them work so as to reproduce 


|. articulate speech. He was most anxious to exhibit them in effec- 


tive operation at the meeting of the British Association, and after 
trying them with batteries of different degrees of strength, and 
with every variation that his experience suggested, his experiments 
entirely failed and he was obliged to admit his inability to exhibit 
the telephone in operation. The respondent suggests that if the 
——— or lid had been less rigidly attached by its screw, it 
would have closed down under the attraction of the electro-mag- 
netic force, and would then have acted as a closed tympanum 
capable of transmitting articulate speech. To this there are 
several answers. First, this is a suggestion easily made, after the 
— of the closed tympanum had been made public through 

ell’s specification. Secondly, Sir William Thomson’s lecture, 
with the relative model, disclosed a receiving instrument with an 
open and not a closed tympanum. Confessedly such an instrument 
would not reproduce articulate speech, and if the specification had 
given no more information on this head than is given by the model, 
I should have held the patent void, as not sufficiently disclosing 
the manner of performance of the invention. Thirdly, as to the 
suggestion that a skilled operator would have found out the 
mode of operation when he came to use the instrument, I may 
observe that, according to patent law, an invention is not sufficiently 
described if experiment berequisite to enable a skilled operator todis- 


a ’s address, than as independent disclosures of the inven 
ion, 

(2) I pass to Edison’s patent: and first, as to the objection 
founded on the discrepancy between the provisional and the com- 
plete specifications. The complete specification describes various 
telephonic instruments, and, amongst others, an instrument known 
as the phonograph, which records the undulations of a vibrating 
diaphragm or tympanum, by indenting a series of dots on a 
cylinder, covered with tinfoil, and made to revolve rapidly by 
clockwork. In the reverse or complementary action of the instru- 
ment, the sounds may be reproduced with more or less distinct- 
ness, by giving to another diaphragm the motion resulting from a 
steel point vibrating in contact with the series of indentations. 
The description will be found in the paragraph commencing at 

ge 11, line 5, of Mr. Edison’s specification. The invention 
includes two processes—first, the recording of the sounds on a 
sheet of tinfoil ; secondly, the reproduction of the sound by means 
of mechanism set in motion by the indentations on the tinfoil. It 
is said that the provisional specification disc] only the first of 
these two processes ; and that the patent is void, because in the 
complete specification the reproduction as well as the recording of 
the sound is claimed. This is an extremely critical objection, and 
I do not think that it is well founded. The provisional specification 
states—pages 1 and 2—‘‘ Portions of the apparatus are inter- 
changeably available in transmitting or recording ;” and two lines 
further down the word “‘ recording” is explained to mean making 
a record of the atmospheric sound waves, or of the electric waves 
or pulsations corresponding thereto or resulting therefrom. Now, 
keeping in view that in the telephonic art the words ‘“ trans- 
mitting ” and “ transmitter ” are technical terms applicable to the 
part of the instrument by which the speaker’s voice is made to set 
the electric wire in motion, I think that the expression “‘ inter- 
changeably available in transmitting or recording” is for the pur- 
pose of a provisional specification a sufficient indication of the 
functions of the phonograph. In the application of the instru- 
ment tothe purpose of recording, the sound waves are laid down 
on the cylinder by the steel point attached to the tympanum, and 
vibrating with it. But by the same apparatus the action of trans- 
mitting may be produced, the indentations on the cylinder in this 
case acting on the steel point and causing the tympanum to 
vibrate, and thus to transmit electric undulations to a line wire. 
The words “‘interchangeably available” may be open to criticism, 
but they indicate an instrument in which the same mechanism may 
be used either for recording a message or for transmitting one 
which has been recorded. 

(3) There remains for ideration the qi of the identity 
of the respondent’s transmitting instrument with the transmitting 
instrument described in Edison’s specification—a question of some 
difficulty, though I have ultimately formed a clear opinion regard- 
ingit. In the Bell telephone the electric undulations set up in the 
line wire were comparatively weak, and the echo or reproduction of 
the voice at the distant or receiving station was correspondingly 
faint, so faint that the telephone could only be used within mode- 
rate distances. Mr. Edison’s efforts were directed tothe discovery 
of a method by which the waves of sound should operate 
more powerfully on the electric current, and this he effected by a 
process which is described by electricians as the method of ‘‘ vary- 
ing the resistance” to the electric current in the course of its 
transmission through a closed circuit. This was accomplished by 
making a joint in the circuit near to the transmitter, so that the 
current should at this point pass from one surface to another sur- 
face in contact with it under pressure. According to Mr. Edison, 
one of the two surfaces in contact ought to be a semi-conductor ; 
and plumbago and some other forms of carbon are indicated as the 
most suitable materials for the purpose. According to his descrip- 
tion, the variations of pressure between the surfaces, consequent 
on the vibrations coming from the tympanum, induce variations 
in the electric current proportionate to, but greatly exceeding in 
magnitude, the variations which would be induced by the direct 
action of the air waves according to Bell’s method. According to 
Edison’s theory, his process is in the strictest sense a mode of 
working in a closed circuit, because the carbon surface, although 
mechanically disunited from the platinum or other surface on which 
it presses, is nevertheless in electrical contact with that surface. 
There is therefore no making and breaking of the electric circuit as 
in the earlier tentative methods, but a continuous current of 
undulatory electricity, the number and form of the waves being 
determined by the changes of pressure upon the carbon surface. 

In the first form of apparatus figured in the specification, the 
semi-conducting interposed substance—technically termed the 
tension regulator—is silk fibre mixed with neve, Mog This is 
pressed by a screw against a platinum plate, which again is in 
contact with the tympanum, and the elasticity of the tympanum 
and of the silk fibre admits of that degree of play between the 
two surfaces which is requisite for the transmission of the varia- 
tions of pressure produced by the vibrations of the tympanum 
when acted on by the voice. 

In a passage near the top of page 6 the inventor describes an 
alternative mode—on which the complainers place reliance— 
wherein he professes to make use of a variable resistance—i.c., to 
the electric current—resulting from greater or less intimacy of 
surface contact, such as would result from a disc covered with 
— placed adjacent to a diaphragm also covered with plumn- 

ago or other semi-conducting material. It is not stated in direct 
terms how this form of tension regulator is to be connected with 
the transmitting instrument; but, in fair construction, I think it 
must be held that it is to be introduced in the place of the silk 
fibre, and to be kept in contact with the diaphragm by pressure, 
just as the fibre regulator would be. 

Other modes of maintaining the contact are described in subse- 
quent parts of the specification, in one of which the pressure of a 
spring is employed. 

It does not appear that any of the mechanical combinations 
described in the specification ever came into commercial use, pro- 
bably because, as may happen in the history of even the most 
original and valuable inventions, these were immediately super- 
seded by simpler constructions involving the same principle. It 
was soon found that no special precautions were needed to prevent 
the separation of the surfaces constituting the tension regulator. 
I am informed that Mr. Edison now uses a carbon button placed 
between two plates of platinum, without the — of a spring or 
mechanical pressure to hold them together. In the respondent’s 
instrument, against which the interdict is directed, the variations 
of resistance to the electric current are produced by the contact 
of two surfaces of gas carbon, one of them being loaded with a 
piece of brass, and suspended obliquely, so as to press slightly 
against the other. To these pieces wires are attached, and the 
current passes through them. This is said to be a different instru- 
ment from Edison’s, both in principle and construction. It is said 
that Edison aimed at varying the resistance in the line by the com- 
pression of a fibrous material throughout the mass, and not by the 
vibration of pressure at the surface of contact. Again, it is denied 
that the operation of the respondent’s instrument depends on pres- 
sure. It is said that in his instrument the two carbons react on 
each other, in the manner of rigid, non-elastic, incompressible sub- 
stancez, and that, instead ef the electric current being merely 
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COMBINED MECHANICAL AND HYDRAULIC RIVETTING MACHINE. 
MESSRS. DE BERGUE AND CO., MANCHESTER, ENGINEERS, 


| 
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THE illustration above explains of itself pretty fully the 

arrangement of a combined mechanical and hydraulic rivetting | 
machine just completed by Messrs, De Bergue and Co., of Man- 

chester, and referred to last week by our correspondent in his | 
; Notes from Lancashire,” but a few additional details may be of 

interest. The arrangement, as already stated, has been specially | 
designed to obviate the objections to machines working with | 
falling hydraulic accumulators, and the machine is driven by belt | 
and double gearing, actuating the heading ram by an ordinary | 
excentric shaft. By the arrangement adopted in this machine | 
the holding-up pillar instead of being cast with the frame, or 
otherwise firmly fixed to it, passes through a planed gap | 
in the frame, and extending downwards is pivotted at the foot, | 
being held in its upright position by two strong tension bolts, | 
which are drawn tight by the action of water in compression in 
a hydraulic cylinder fixed at the back of the machine. The only | 
outlet from this cylinder is in direct communication, by means 

of piping, with another smaller cylinder closed at its upper end, | 
loaded like an ordinary accumulator with dead weights, and 

working upon a hollow vertical spindle, which is bolted to a | 
suitable base, and placed near the machine, or in any other | 
convenient position. To prepare the machine for working | 
the serewed plug is removed from the top of the weighted | 
cylinder, and water is poured in until both cylinders and | 


the connecting pipes are quite full, when the plug is 
screwed in again. By a few strokes of a small hand pump 
—joined to the connecting pipes by an ordinary T-piece— 
the pressure is put on and the cylinder is raised a few inches 
from the base upon which it has hitherto rested. It will thus 
be seen that the actual pressure, which is, of course, common to 
both cylinders, is determined by the load upon the vertical 
cylinder, which in practice, we are informed, will not exceed 
one ton to the square inch. The weights are attached to the 
cylinder in such a way that any of them may be instantly dis- 
engaged and remain at rest upon the base, the cylinder picking 
up only the weight required for giving the needful pressure to 
the different sizes of rivets. It is, however, claimed that what- 
ever weight is used, the resulting pressure for the time being 


| upon the head of the rivet can be absolutely relied upon as con- 


stant and invariable, quite unaffected by any possible leakage, and 
once charged by the means already indicated, no renewal of the 
water or any further attention to the apparatus is needed. From 
the illustration and the descriptionalready given it will beseen that 
when the heading ram in the machine presses the head home the 
holding-up pillar yields, and the water displaced from the larger 
cylinder lifts the weighted one, which resumes its first position 
as soon as the pressure upon the head is withdrawn, and the 
water returns to the large cylinder ready for the next stroke. 
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By this arrangement all pumps and valves are dispensed with, 
and the machine has the advantage peculiar to ordinary 
hydraulic rivetting, whilst some of the objections to this system 
are to a large extent obviated. The advantages which Messrs. 
De Bergue claim for their new machine are, that whereas in 
purely hydraulic pressure a large proportion of the accumulated 
power is necessarily wasted, merely by moving the heading cup 
into contact with the rivet to be headed, without performing 
any useful work, this movement in their machine is effected by 
the excentric shaft and gearing with no appreciable expenditure 
of power, and that the force exerted on the head of the rivet is 
a slow, steady squeeze, with a constant known pressure of dead 
weight, which can be varied to suit any diameter of rivet, so as 
to avoid unnecessary pressure or waste of power. As the 
traverse in the large cylinder will rarely be more than a quarter 
of an inch, nor the rise of the accumulator more than 2in. or 
Sin., the wear and tear on the machine is also reduced to a mini- 
mum, and we understand that one weighted cylinder—standing 
about 5ft. high, and measuring with its weights about 3ft. by 
3ft.—can be made to serve for three or more machines in opera- 
tion at the same time. The machine we have illustrated is 
constructed to work up toa pressure of 70 tons; but Messrs, 
De Bergue have in hand one of smaller dimensions for rivetting 
portable boilers which will work up toa pressure of 40 tons, 


varied, under the influence of vibration, as the surfaces of carbon 
tend alternately to approach and recede from each other, the elec- 
tric current is actually broken at each vibration. According to the 
respondent’s theory, his instrument is not an example of the action 
of undulatory electricity in a closed circuit, but is an extremely 
delicate “‘make and break” of the current, so delicate and instan- 
taneous—if I rightly understand—that the undulations are 
virtually, and in their acoustic effects, equivalent to continuous 
t would probably not be satisfactory to the parties if I should 
abstain altogether from offering an opinion on this interesting 
scientific question. I think it right to say at once that, in the view 
I take, its solution cannot affect the decision of thecase. Because, 
in my opinion, it is Praline least, in the present state of 
scientific knowledge—that the principle and mode of action of 
Edison’s tension regulator and that of the respondent is one and 
the same. If the respondent’s surfaces vary the resistance by a 
“‘ make and break,” so must Mr. Edison’s. Nothing is more clear 
— the evidence than that the wonderful and hitherto unex- 
plained responsive action of the electric force to vibrations propa- 
ted through surfaces in loose contact depends neither on the 
orm of the surface nor on the mode or amount of pressure, 
although some forms of contact and of pressure certainly give 
better results than others. Mr. Edison’s methods have this in 
common with the respondent’s—that they ptoduce similar pheno- 
mens under every mode of bringing semi-conducting surfaces into 
contact in an electric circuit, and until some distinction is shown 
to exist, similar phenomena must, in my opinion, be referred to 
one and the same general law. Even if Mr. Edison were held to 
be in error in supposing that his method was that of a closed cir- 
cuit, yet if it is a useful invention, and if it is sufficiently described 
for practical poem it is no objection to his patent that he has 


= that articulate speech cannot be, and is not under any of 


gous to those produced by the collision of elastic bodies. The sur- 
‘aces in contact are slightly altered in form by the sound vibrations 


—passing through alternate phases of greater and less convexity, or 
of expansion and compression. These changes are understood to 
be molecular, and do not involve any visible change of figure, such 
as may take place under mechanical or forced vibration. During 
the gene of compression, there are a greater number of molecules 
of the respective surfaces in contact than in the phases of expan- 
sion, and the transmission of the electric force at each vibration is 
supposed to be proportional to the number and extent of the mole- 

es or minute surfaces in contact. To the objection, that carbon 
—the most sensitive material for this purpose—is not a highly elas- 
tic body, the reply is, that carbon is sufficiently elastic for the pur- 
pose of transmitting the sound vibrations, and that its suitability 

this purpose depends on it being a semi-conductor of electricity. 
A g conductor would transmit the force too easily when the 
pressure was withdrawn. But it is the property of a semi-con- 
ductor that its power of transmitting the electric force varies con- 
siderably under varying conditions of pressure, and Edison’s inven- 
tion consists in taking advantage of that property by appropriate 
appliances. Professor Fleeming Jenkin, a most pnt > ee elec- 
trician and of very great experience, does not differ from Sir F. 
Bramwell and Sir William comers in his view of the mode of 
action of the carbon regulator. All these gentlemen are agreed, that 
when the surfaces are separated even in aninfinitesimal degree, there 
results an irregular instead of an undulatory variation in the elec- 
tric current, producing a buzzing sound, and interfering with the 
acoustic action of the instrument. This result may follow even 
from ing in too loud a tone, and it has been found necessary 


diminution of intensity and suppression of superfluous vibrations, 
to the carbon regulator, whose function it is to react upon the 
electric circuit. It was contended by the respondent’s counsel 
—if I rightly understood—that the cork plate would have the 
effect of entirely stopping the waves of sound; but this proposi- 
tion appears to me to ts untenable, in view of the well-known fact 
that sound waves are transmitted through the earth over distances 
measured by hundreds of yards, or even miles, traversing in their 
course substances of the most various density and elasticity. 

Being satisfied that the respondent’s instrument is an applica- 
tion of the principle of Edison’s tension regulator, and that it 
involves the bination of a tension regulator with a tympanum, 
I have only to consider whether the instrument itself is distinct 
from anything described by Edison, or is an imitation or mechanical 
variation of his invention. 

In answering the question, it must be observed that Edison’s 
patent is not for a ific instrument, but for a combination, in 
which the material element is an ‘‘electric tension regulator,” of 
which many forms are given, all depending on a mode of action of 
great simplicity, and capable of a indefinitely varied. The 
mode of action I take to be this:—The variation of the electric 
current by pressure applied"to a carbon surface—not the constant 
pressure of a screw or spring, which is a mere accident of the 
arrangement—but the elastic pressure of the sound waves, which 
are made to operate upon the carbon through a tympanum. In 
such a case, it may well be said that the instrument admits of as 
many variations as there are modes of bringing two surfaces into 


to moderate the vibrations of the tympanum of the teleph by 
introducing cork between its surface and the carbon regulator, in 
order that its action may not be so strong as to cause the carbon 
surfaces to separate under vibration. 

Another point urged for the respondent is, that under his instru- 
ment a tympanum is unnecessary, because the carbon regulator, 
or microphone, as he prefers to term it, is sufficiently sensitive to 
be acted on by the direct pulsations of the air. Now, as Edison’s 
patent is for a tension regulator in combination with a diaphragm 
or tympanum, it follows that the interdict sought would not apply 
to the use of the respondent’s carbon regulator without a 
tympanum. But in the instruments sold by the respondent, the 
sound is transmitted across a circular metal disc, interposed 
between the mouthpiece and the carbon regulator, and although 
this metal disc is mounted on a sheet of cork, I have not the 
slightest doubt that it acts as a tympanum, and that it is a useful 
and necessary adjunct of the acoustic apparatus. The cork does 
not prevent the nietal plate from being thrown into vibration by 
the voice, and it transmits the sound waves, possibly with some 


But however unlike any particular variation may be to 
those.which are described in the specification, yet if the contact is 
that of a semi-conductor of electricity, and is used in a telephone 
for the purpose of varying the resistance to the electric current in 
the line, I am of opinion that it is a form of Mr. Edison’s inven- 
tion, and that the words of the specification are broad enough to 
cover it, 

In the icular case the respondent’s form appears to possess 
such mark that it might have fon patented as an improvement 
upon Mr. Edison’s tension regulator; but that, of course, would 
imply that it coukl not be used without Mr. Edison’s licence. It 
follows from this opinion that the complainers are entitled to pro- 
tection by interdict under Edison’s as well as Bell’s—or Morgan- 
Brown’s patent. 

Counsel for complainers, the Lord Advocate, Mr. Balfour, M.P., 

.C., the Solicitor-General, Mr. Asher, M.P., Q.C., and Mr. C. 8. 

ickson; agents, Messrs, Davidson and Syme, W. 8. Edin. 
Counsel for respondent, Mr. Mackintosh and Mr. Salvesen ; agents, 
Messrs, Boyd, M’Donald, and Jamieson, W, 8, Edinburgh, 
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While, for these reasons, I hold that, in any view of their mode 
of action, the principle of the respondent’s instrument is identical 
with Edison’s, I must also hold that the weight of the evidence is 
in favour of the accuracy of Edison’s description of the principle of 
his invention as being that of a closed circuit. 
Sir F. Bramwell and Sir William Thomson are a of 
ment. According to these gentlemen, the elastic waves of sound 
assing through tw i - 
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COMPOUND LOCOMOTIVE, LONDON AND NORTH-WESTERN RAILWAY. 


MR. F, W. WEBB, M.1.C.E., ENGINEER, CREWE. 


Ix Tut Enainerr for Feb. 10th we described at some length 
the new compound locomotive invented by Mr. Webb, locomo- 
tive superintendent of the London and North-Western Railway, 
and constructed by him at Crewe. Above we give an elevation 
of this engine, which illustrates its peculiarities. 

The engine has three cylinders, two high-pressure, one of 
which is shown, 114in. diameter and 24in. stroke, which actuate 
the two trailing driving wheels. Under the smoke-box is placed 
a single-low pressure cylinder 26in. diameter and 24in. stroke, 
which actuates the leading driving wheels. The engines are 
independent of each other, save in so far as the rails may be 
said to couple the four driving wheels. The steam expanding 
from the high-pressure cylinder enters a system of pipes passing 
through the smoke-box, and acting as an intermediate receiver. 
The low-pressure cylinder slide valve is worked by Joy's patent 
valve gear, precisely as in the engine shown to the 


TRANSVERSE SECTION 


members of the Institution of Mechanical Engineers, at Barrow- 
in-Furness in 1880, Reversing is effected by a hand-wheel on the 
foot-plate not shown. 

The valve gear of the high-pressure cylinder is also Joy’s, 
and closely resembles that illustrated in THE Enainrrr for 
Dec. 2nd, 1881, p. 401. The dotted lines show its construction. In 
a kind of box under the running board is fitted a disc, which may 
be said to resemble the plug of an ordinary stop-cock. In this 
plug is a curved slot as shown, the slot having the same radius 
of curvature as the length of the link leading from a die in this 
slot to the end of the valve rod. This link is coupled to the 
conecting rod by two bars as shown. The effect is that as 
the crank shaft revolves the die is caused to travel up and down 
in the slot in the plug. If the slot is set at angle with the 
vertical, the valve stem will obviously be caused to move back- 
wards and forwards; when, however, the slot is vertical the valve 
has no motion imparted to it by the travel of thedie. The plug 
has a lever arm attached to it answering to the handle of a tap. 
This lever is coupled to a reversing lever with quadrant, the top 
of which lever can be just seen over the side guard of the foot- 
plate. By this means the plug can be made to partially rotate, and 


so alter the angle of inclination of the slot that the engine will 
run forward or backwards. The means by which lead is obtained 
will be readily understood by any reader conversant with valve 
gear. 

It is not too much to say that Mr. Joy’s ingenious valve gear 
has rendered the construction of this fine engine possible. A link 
motion might indeed have been used, but not with any satis- 
faction. Mr. Webb states that this engine works ordinary pas- 
senger trains with a little over 231b. of coal per mile, which 
represents a saving of perhaps 20 per cent. in fuel on the ordi- 
nary consumption. We have already stated that this engine is 
beyond question the best type of compound locomotive ever con- 
structed, and we shall be much surprised if a large number of 
such engines are not soon put into regular traffic. The only 
thing to militate against the extended adoption of the Webb 
engine is the possibility that repairs may be heavier than is 
desirable. On this point only opinions can be expressed, and we 
prefer to reserve ours until we have some experience of the work- 
ing of the engine to go upon. 


TRIAL OF ENGINES AND BOILER AT MR. E. 
HEYWORTH’S AUDLEY HALL WEAVING 
SHED, BLACKBURN. 


WE have referred at length in another place to a report 
by Mr. Michael Longridge, M.A., from which we take the 
following extract :— 


The object of the experiments were, first, to ascertain the weight 
of water used by the engines per I.H.P. per hour, also the weight 
evaporated by the boiler and economiser per pound of fuel burnt ; 
secondly, to ascertain the effect of the steam jackets, collectively 
and separately; and, thirdly, by comparison with some experi- 
ments made by the company last year to check the results then 
arrived at.* The trials were commenced on Tuesday, the 27th 
October, and were continued till Wednesday, the 2nd November, 
with the exception of the Saturday and Sunday, on the former of 
which days the works stopped at mid-day. On Tuesday, the 25th 
October, the engines were worked without steam in the jackets ; 
on Friday, the 28th October, with steam in all the jackets ; and as 
these were considered to be the most important experiments, they 
were repeated on Tuesday and Wednesday, the Ist and 2nd 
November. On Wednesday, the 26th October, the jacket of the 
condensing cylinder only was in use ; on Thursday, the 27th Octo- 
ber, that of the receiver only ; and on Monday, the 31st October, 
that of the non-condensing cylinder only. It would have been 
interesting to have tried the effect of working one day with the 
jackets of the non-condensing cylinder and the receiver in use, and 
another day with those of the condensing cylinder and receiver ; 
but time did not permit. A preliminary trial was made on Monday, 
the 24th October, for the purpose of making the observers 
acquainted with their duties, but as the observations were not com- 
plete, they are not given. In tabulating the results of the trials an 
attempt has been made to follow the method indicated by M. G. 
A. Hirn, whose clear and practical exposition of the subject the 
writer here desires to acknowledge. Unless otherwise mentioned, 
the figures in the tables refer to a single stroke of the engines, the 
object being to eliminate the element of speed, and so render the 
results more easily comparable with those obtained from other 
experiments. 


The engines are a pair of horizontals working compound, with a 
receiver between the cylinders, and the cranks at opposite ends of 
the shaft set at right angles. The non-condensing cylinder is fitted 
with a single slide valve, worked by an excentric, with a grid cut- 
off valve on the back, actuated by the governor through McNaught 
and Varley’s motion. The regulation of the expansion is auto- 
matic. The condensing cylinder has a single slide valve, worked 
by an excentric. Both the cylinders and the receiver are steam 
jacketted with the boiler pressure on the sides, but not on the ends 
or steam-chests ; these, as well as the connecting pipes, are well 
covered with non-conducting composition. There is a separate 
steam trap and drain pipe from the lowest point in each jacket. In 
ordinary working the jackets drain into a cistern from which the 
boiler is fed, but during the experiments these pipes were discon- 
nected from the cistern, and the discharge from them received into 
separate boxes for measurement. The air pump, 2lin. diameter by 
23in. stroke, is worked by a bell crank, from the piston-rod cross- 
head of the condensing engine. The power is transmitted by a 
belt 3ft. 6in. wide, the drum being 25ft. diameter. The eng-nes 
were made by Messrs. W. and J. Yates, of Blackburn, in 1878, 


* Trial of the engine and boilers, at Messrs. Thomas Nuttall and Sons, 
Oak Mill, Farnworth, 


and have run almost continuously since. The principal dimen- 
sions are 


Diameter of cylinders .. .. .. 20in. and 34in. 
oft. 
Nominal number of revolutions per minute .. 48 
Diameter of pistonrods .. .. .. .. .. «. and 33in. 
Length of connecting rods. . 15ft. 


Volume of clearance, smaller cylinder, front (8°25 
Volume of clearance, smaller cylinder, back (8°37 


Volume of clearance, larger cylinder, front (6°80 

Volume of clearance, larger cylinder, back (6°85 

Volume of space between cylinders 17°263 c. ft. 


a smaller cylinder, including clearance 11°62 c. ft. 


larger 33°48 c. ft. 
Relative volumes of cylinders 1: 2°88 
Internal diameter of steam pipe .. .. .. .. 6in. 
67°5ft. 


The boilers are two in number, also made by Messrs. W. and J. 
Yates. They are of the ordinary Lancashire type, 30ft. long by 
7ft. diameter, with two internal flues 2ft. 9in. diameter, tapering 
to 2ft. 3in. in the last ring at the back end. In each flue are five 
Galloway tubes. The grates, 2ft. 9in. wide by 5ft. 6in. long, are 
fed by Proctor’s mechanical stokers. There is also a Green’s 
economiser of 120 pipes. During the experiments one boiler only 
and the economiser were used for raising steam for the engines, the 
other boiler supplying steam for the donkey and for sizing and 
heating the works. The connection between this boiler and the 
engine and economiser was cut off by blank flanges on the steam 
and feed pipes, and the gases from the furnaces were caused to pass 
through the ‘‘by-flue” to the chimney by a partition wall built in the 
main flue. The boilers are covered with non-conducting composi- 
tion and bricked over on the top; the front ends are also well 
covered. In fact every precaution is taken to prevent waste of 
heat by radiation. The leading particulars of the boiler used for 
the trial are as follow :— 


Grate surface .. .. . 80°25 sq. ft. 
Heating surface :— 
Internal flues .. .. .. .. 515 sq. ft. 
Side flues, external.. .. .. 310 sq. ft. 
Bottom flues, external .. .. 110 sq. ft. 
— 935 sq. ft. 
Economiser .. .. oo 1200 8q. ft. 
Total .. . .. 2135 8q. ft. 
Ratio of grate to heating surface, exclusive of econo- 
1:31 
— of grate to heating surface, inclusive of econo- 
1: 70°9 


Grate surface per I.H.P., taking I.H.P. at 320.. .. 0°094 sq. ft. 
Heating ,, ” ” 6°68 sq. ft. 
The gases, after leaving the internal flues, pass along the sides of 


the boiler, then back along the bottom, and so through the econo- 
miser to the chimney. 


The duration of each day’s trial was accurately noted by one of 
the observer’s watches. It was nominally seven and a-half hours, 
viz., from about 8.45a.m. to about 5.15 p.m., less one hour for 
dinner. The engines commenced running after the breakfast time 
at 8.30 and stopped at 5.30. They were therefore thoroughly 
warm, and drove the full load during the whole time of the trial, 
except during the time of stopping for dinner and starting again. 

The drain taps on the cylinders and steam pipe were opened 
before breakfast in the morning, but not during the day, so that 
all condensed steam went through the cylinders tothe hot well and 
tumbling bay. The boiler safety valves were loaded to 1101b., 
while the working pressure did not exceed 901b., so that no steam 
escaped. The valves and pistons of the engines, and also the 
jackets, with the exception of that of the receiver, were tested. 
The smaller piston was not quite tight, otherwise there was no 
escape. 

In what follows it is assumed that the boiler produced dry 
saturated steam, which contained 1 per cent. of moisture on enter- 
ing the cylinder owing to loss of hea. by radiation from the steam 
pipe; also that the loss by radiation from the cylinders and 
receiver was balanced by the heat produced by friction of the valves 
and pistons. These premisses being granted, we may now p! 
to the conclusions, and in doing so it will be best to treat the 
engines and the boiler separately, beginning with the engines. The 
proper test of merit applicable here is the weight of dry saturated 
steam required to develope 1-horse power for one hour at the strap 
connecting the engines to the mill machinery; but inasmuch as 
the power ired to overcome the friction of the engines alone 
could not be determined, we must be content with ascertaining the 
weight of feed-water and of dry saturated steam used per hour for 
1-horse power developed in the cylinders, both as measured by the 
indicator in the ordinary way, and as calculated on the supposition 
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of a perfect vacuum in the larger one. 


The results are given in 
the following table :— 


tu. |Wea.! Th. | Fri {Mon.| Ta. | Wed. 
| 25 Oct 26 Oct 27 Oct!28 Oct 31 Oct 1 Nov. 2 Nov. 


3 Duration of admission 
parts of 


1 Jackets in use None. L.P. | Rec. | All. | H.P.|None. All 
2Initial pressure, abso- 

lute, mean of back 

and front, Ib. per sq. | 

in. 96°4 96°7) 97°1) 95°5 94°7 


| in decimal 
4 Total ratio of expansion 
5 Indicated horse-power } | 
| (LHP) .. 818°62 
6Total horse-power | | | | 
T.H.P. ++ +» '362°29 365°17 364°17/365°23 360°75)358 "90 389°S2 
7 Feed-water per 1H.P. | | 
per hour, Ib.. 16°87) 17°54, 17°29) 17°00 
| 


0°294 0-272. 07275, 07285. 0-279 
| | 


0°293, 
$729! $749 


| 
| 16°26, 16°97, 17°16 


8 Dry saturated steam | 
| 1.H.P. per hour, | | 
| Ib... 16°68, 17°36, 17°12, 16°83) 16°10) 16°80! 16°9S 
9 Fuel perI.H.P. perhour, | | | | 
To... 1°88) 1°92, 1°89) 1°85] 1°86) 1°96) 2°04 
10 Pure coal per I.H.P. per | | | | 
hour,lb, .. 1°68, 1°73) 1°72) — | 1°62) 1°80} 1°86 
11 Feed-water per T.H.P. j | | 
per hour, Ib. 14°€0 15°13 15°12 14°61) 14°14 14°86 14°SS 
12Dry saturated steam i | 
| per T.H.P. per hour, | 
Ib... .. 14°53) 14°95; 14°97] 14°53) 14°00 14°71) 14°73 
13 Fuel per T.H.P. per | | | | | 
| hour,lb. .. .. 1°68) 1°65) 1°66; 1°60) 1°68} 1°72] 1°78 
14 Pure coal per T.H.P. per | | 
|_hour,Ib, .. .. ../ 1°46 1°49) 1°54) — 1°46 1°58) 1°62 
15 Heat rejected per LH.P. | } | 
| per minute, disc! | | 
| from jacketsexcluded, | 
| thun... .. .. ..| 292; 308] 306| 289] 279] 297 
16 Heat rejected per I. H.P. \ | \* } | 
r minute, discharge | | | 
rom jackets included, | | | | | 
thum.. .. .. 292 308 295 | 282 | 303 


The most important conclusions to be drawn from these and last 
year’s experiments are :—(a) That it is possible to construct a steam 
engine fulfilling the requirements of manufacturers with a con- 
sumption of 17 lb. of water per I.H.P. per hour. The possibility 
of this was questioned last year when the company published the 
results of the trial of a horizontal compound tandem engine, but the 
present experiments entirely corroborate the figures then arrived 
at. In the case referred to, the ratio of the cylinders, which were 
unjacketted, was 1 : 2°73, the boiler pressure 80 lb. square inch, 
the ratio of expansion approximately 11-fold, sol ths consump- 
tion of feed-water per I.H.P. per hour 16°81lb. In the present 
instance the ratio of the cylinders was 1 : 2°88, the boiler pressure 
90 lb., the rate of expansion approximately 8°25-fold, and the con- 
sumption of feed-water per I.H.P. per hour, when the jackets 
were not in use, 16°911b., or within 1 per cent. of the former result. 
When all the jackets were in use the consumption was greater, but 
we must not conclude that steam jackets are therefore useless in 
all cases ; for in the first place, the sides only of the cylinders were 
jacketted ; and in the second it is doubtful whether the whole 
surface jacketted was effective, for the heat furnished by the 
jackets was only about 6 per cent. of the total quantity supplied, 
and as there were no air taps on the top, there is no certainty that 
the jackets were filled with steam. (4) That with cylinders of 
these pong the degree of expansion may be varied from 8 to 
11-fold without materially affecting the consumption. (c) That 
probably for cylinders proportioned about 1: 2°8 these ratios of 
expansion give the most economical results. (d) That as regards 
economy of steam in compound engines, it matters little whether 
the cylinders be set one behind the other, as in the tandem type, 
or side by side with the cranks at right angles. (¢) That if only 
one of the cylinders is to be jacketted it is better to jacket the 
smaller one. 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 
Henk and there slightly less time is this week being run at the 
mills and forges. A few instances were to-day—Thursday—cited 
on ‘Change in Birmingham, as to which two turns within full time 
has now become the rule. Yet if the specifications could be 
see the orders upon the books would keep on the hands full 
e. 

Ironmasters who have sold bars as well those who have sold 
sheets were to-day in Birmingham as well as yesterday in Wolver- 
hampton seeking customers’ specifications. Such firms, to secure 
orders needing prompt execution, were not indisposed to take a 
shade less money than they required last week. 

It would have been possible to get orders for bars of the least 
valuable sort accepted at only a little more than £6 10s. per ton, 
and common bars at nothing in advance of £6 15s. Good bars were 
eeopersed at £6 17s. 6d., and excellent bars at £7; while marked 

retained their £7 10s. quotation upwards. There were a few 
sales of both forge bars and also angles ; but the lots which changed 
hands were not conspicuous. Excellent cable bars keep in request, 
and the nail rod business is better than usual at this period of the 
year. Nail rods were easy at £6 15s. 

Gas strip might have been secured at from £6 15s. upwards, but 
the price did not tempt consumers. Coopers’ hoops were procurable 
at £7 to £7 5s., and for the high-class hoops of the “ marked” 
houses £8 10s. was cited. More, proportionately, was done in bed- 
stead strip, for which £9 was asked, though seldom secured. 
Inquiries to test hoop prices are still being made on account of the 
United States, but purchases are the exception. Nevertheless, a 


was only ls. per ton between them, yet the vendors would not 
give way, nk the negotiations were again stopped. For both 
Barrow and Tredegar the prices asked in the open market were 
75s. per ton delivered here. But Ulverstone hematites were to be 
had at £7 2s. Gd. Still they were not pressed at that figure. For 
steel-making 1000 tons of that quality have just been sold here- 
abouts at half-a-crown under the quotations at date of the quar- 
terly meetings. All-mine iron was quoted £3 7s. 6d. to £3 10s.; 
part mine, £2 17s. 6d.; and common at from £2 5s, to £2 7s. 6d? 


per ton. 

Coal was dull and easy to buy at late rates. 

An event of the week has been the sale by auction of the land 
and works of the Darlaston Steel and Iron Company. Out of 
thirty-six lots twenty-five were not sold, and the an eleven pro- 
duced £21,055. The forges and mills, upon which more than 

25,000 had been expended, went for £3100. 

The following remarks concerning Government contracts were 
made in the annual report, just issued, of the National Arms and 
Ammunition Company, Limited, Birmingham, in the course of 
which it is recorded that the arms factory has again been very 
poorly employed :—*“‘ The small contract issued to the company by 
Government has not resulted in any profit; and looking at the 
extensive character of the works, the directors again repeat their 
opinion that at the low prices paid for such small orders the result 
must always be unsatisfactory. The Government orders fer the 
current year, it is believed, will be also limited; and although the 
result looked forward to may not be profitable, yet it must be con- 
sidered that it will produce something towards defraying the fixed 
expenses of the company.” 

he South Staffordshire Institute of Mining Engineers will very 
— soon be moving their head-quarters from Dudley to 
irmingham. Speaking of the probabilities of the electric light, 
the president anticipated a great future for it in signalling and 
underground haulage. 

The operations of the East Worcestershire Waterworks Company, 
formed with the intention of supplying with water the towns of 
Bromsgrove and Redditch and the district of Lickey, are now 
—_ approaching completion. Ata meeting of the shareholders 
a few days ago, it was reported that the mild winter had assisted 
the company materially, and that in about a month’s time the 
supply could be turned on to the Bromsgrove district. 

e Chatterly Iron Company, North Staffordshire, has received 
formal notice, issued on behalf of friends of most of the twenty- 
four men who were killed at the late Whitfield Colliery explosion, 
that proceedings have been commenced under the Employers’ 
Liability Act to recover compensation. The claim will be resisted 
by the company, which contributed liberally to the relief fund which 
was raised after the explosion. 

A building, manufacturing, and machinery exhibition is to be 
held at Bingley Hall, Birmingham, from April 17th to May 6th, 
under the management of Mr. John Black, who has lately held an 
exhibition for builders only, in London. 

A project is under consideration for the formation of a trade 
society for the operative machinists and tool makers of Birmingham 
and the district. Preliminary meetings have been held, and a code 
of rules has been drawn up for the regulation of members. The 
scheme is to partake of the nature alike of a trade-protection and 
trade-benefit society. 

On Wednesday there was opened for traffic a new district line 
of railway between Stechford and Aston. It forms an important 
connection between the main line from London and that part of the 
South Staffordshire Railway which serves the Walsall and Wol- 
verhampton districts. By its opening the traffic through New- 
street station, Birmingham, will be greatly lessened. The. con- 
struction of the line has rendered necessary the building of a new 
station at Stechford. The new platforms are 153 yards in length, 
and 10 yards in width. They are connected by a substantial iron 
bridge consisting of three spans. The piers and abutments are of 
brickwork, and the girders are of wrought iron. 


NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 

Manchester.—There is no improvement to report in the iron 
market here. During the week the business doing in either pig or 
manufactured iron has been very limited, and there was a very flat 
market at Manchester on Tuesday. Lancashire makers of pig iron 
were open to offers at about 49s. to 50s., less 24 per cent., for forge 
and foundry qualities delivered equal to Manchester, and district 
brands were quoted at about the same figures; but buyers were not 
disposed to do business on the basis ef these prices, and sellers were 
to be found at Jess money. Middlesbrough iron was quoted at 
49s. 10d. to 50s. 1d. net cash delivered equal to Manchester, but in 
the face of the lower price of district brands, was partially out of 
the market. 

Finished iron makers who are still mostly well supplied with 
orders are, as a rule, holding for £7 per ton for bars delivered into 
the Manchester district, but there are complaints in some cases that 
specifications are difficult to obtain even where makers are well 
sold, and in isolated cases orders for prompt delivery might be 
placed at 2s. 6d. per ton under current rates, whilst merchants are 
still sellers at as low as £6 15s. per ton. There are, however, very 
few new orders offering in the market at present. 

A meeting of the Lancashire iron manufacturers, which had been 
specially called to take into consideration an application sent in at 
some of the works for a return of 6d. per ton on puddlers’ wages 
and 5 per cent. on the wages of other workmen, which was taken 
off stme years back, for the purpose of equalising the rate of 
wages with that paid in Staffordshire, was held at Manchester on 
Tuesday. An advance in wages of 7} per cent., following a similar 
upward movement in Staffordshire, has only just recently been 
conceded by the Lancashire ironmasters, and as no promise had 
been made, as the men alleged, to return the 6d. per ton and 5 per 
cent. in addition, it was unanimously resolved that the further 
ag on the part of the men should not be entertained. 


fair extent of business is being done in hoops and strips for the 
Continent and the Colonies. 

Sheets were to be had at £8 10s. for good singles, fit for gal- 
vanising; and this price would have been promptly accepted 
eee ed in orders for singles merely, but the same gauge could 

ave been secured for less money in association with doubles and 
latens. Doubles were to be had down to as low as £9 10s., and 
latens were not difficult to buy at £11 per ton—all suitable for 
galvanising and corrugating. 

Galvanised sheets were quoted on both Exchanges at £15 10s. 
for 24 w.g., £17 10s. for 26 w.g., and £19 10s. for 28 w.g., all in 
bundles, in London. These were the “‘ Association prices ;” but 
the iron was not difficult to get at under those figures, makers 
being generally prepared to give their customers the benefit of the 
slightly easier terms upon which they can get the black sheets 
to-day compared with the date when the Association prices were 
fixed. The leading markets to which roofing sheets are this week 
going are those of South America and the Cape, where somewhat 
better prices are procurable than can now be got in the Australias ; 
for somewhat heavy consignments have, this week’s Australian 
a say, again reduced the prices to an almost unprofitable 
evel. 

Best stamping sheets held their own, both to-day and yesterday, 
with tolerable ness ; for new orders are arriving less ily 
than in respect of most other descriptions of finished iron. 

Girder-plate orders were not difficult to place to-day at £8 10s, 

ton. 

Common and medium sorts pigs were a little stronger in Wolver- 
hampton and Birmingham use of the better market on 
Tuesday at Middlesbrough, but hematites could not be had at less 
money because of the less favourable aspect of Monday’s market 
at Barrow-in-Furness. Higgling between buyers of Tredegar 
qualities and the selling agents was continued, and though there 


tes are much easier to buy than they were a short time 
back, and foundry qualities delivered into the Manchester district 
now average about 70s. per ton, which represents a drop of about 
5s. per ton as compared with the — recently quoted. 

General founders are not so busy as they were, and the early 
advance in list rates which was contemplated at the commence- 
ment of the year does not seem likely to be realised at present. 

The engineering branches of trade generally throughout the 
district continue well employed. 

A continued very limited demand for all classes of round coal is 
the report from all the Lancashire colliery districts, and the month 
opens with a reduction in prices. In the Manchester district the 
leading firms have reduced their delivered rates for house coal 10d. 
per ton, and for burgy 5d. per ton, other sorts being untouched ; 
and in the West Lancashire districts there is a pretty general 
reduction of 6d. per ton in the pit prices for the better classes of 
round coal. Furnace and steam coals, as a rule, are without 
change, and good slack is generally firm. The average prices at 
the pit mouth are now about as under :—Best coal, 8s. 6d. to 9s.; 
seconds, 6s. 6d. to 7s.; common round coal, 5s. to 6s.; burgy, 4s. 6d. 
to 5s.; and good slack, 3s. 9d. to 4s, 3d. per ton. 

For coke there is a fair demand at about 9s. to 10s. for common 
up to 12s, and 13s. per ton for the better sorts at the ovens. 

Barrow.—The transactions on the past week in the hematite pi 
iron trade have been less than for some time past, and the demani 
shows a falling off as compared with that experienced since the 
new year. Makers, however, have their hands full, and I don’t 
think there is much likelihood of their stinting in any way the 
enormous production of the furnaces. The amount of orders on 
hand will keep manufacturers fully employed, and orders which 
are being received will be sufficient to find an outlet for their out- 
ys The purchases for the year—for buyers I believe may almost 

said to have secured what they require for this year, or well on 
towards the end of it—have been very heavy, and this will keep 


makers fully engaged till the close of the shipping season, The 
demand, although not so brisk, is by no means slack, and I am 
assured that the colonies show a disposition to increase their 
parcels. From the Continent and America the inquiry is good, 
-rices are a shade lower. No. 1 Bessemer is quoted at Gls, 6d. 
net at works, or f.o.b.; No. 2, 60s. 6d.; No. 3 forge, 59s. 6d., and 
inferior samples, 58s, A heavy tonnage of metal is being de- 
livered, mostly on home account, which considerably increases the 
traffic receipts on local railways. 

Steel makers are still active, and there is a good demand for 
almost all qualities. Prices are steady, iron ore selling at 17s. per 
ton at the mines, 

Iron shipbuilders are working off their contracts, Engineers and 
other makers are fairly active. Coal in fair consumption. 

The trustees of the Earl of Lonsdale are about to make a new 
dock for Workington. Additional accommodation is required here 
for shipping owing to the development which has taken place in 
the iron, steel, and coal trade of the district, and the increasing 
tonnage of exports and imports which has of consequence thereby 
resulted. 

Work has been resumed at the Beerpot Tin-plate Works near 
Workington. Operations at these works has for a short time been 
stopped, 


THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


Orpers for railway material still continue to pour in, the latest 
being 2000 tons of steel rails from the Great Northern Railway 
Company, to be followed, I understand, by others of more conse- 
quence. An order for 20,000 tons for South America has also to 
be noted. Prices are again somewhat weaker. Though the 
average rate is still quoted at £6 5s. per ton, I have reason to 
believe that one contract, at least, has recently been taken at about 
£6 per ton. 

The Horbury Junction Ironworks Company, Limited, has a 

uliar dispute with the workmen. The wages of the workmen 
nave been regulated by the decision of the Staffordshire Arbitra- 
tion Board, but the manager contended that the settlement of 
23rd December last, which fixed the wages for three months ending 
March, 1882, was still binding. The workmen dissented, and on 
the 18th inst. gave a week’s notice for an advance of 9d. per ton 
for puddling, and 74 per cent. to other contractors. The manager 
then offered the advance if the workmen would make their notice 
fourteen days in place of seven. This the workmen declined to 
do, and an official notice was posted in the works, declaring that 
the workmen had set aside an agreement for the regulation of 
wages, and advancing the wages under protest from Monday next. 
The men now decline to resume work unless the employers pay 
the additional wages from the actual date of the Staffordshire 
decision. The company declines to do this, and offers to arbitrate. 
There the matter stands. 

At the half-yearly meeting of the Hull and Barnsley Railwa 
Company, in which the Sheffield district is so deeply interested, 
the report showed that the amount of paid-up capital was 
£1,329,580, of which £731,805 has been paid in advance of calls. 
The total amount of money expended since the —— forma- 
tion has been £660,000, leaving a balance of £669,000. The chair- 
man, Colonel Smith, stated that the people of Halifax and 
Huddersfield had heartily taken up the ee to extend the 
line to those towns, and it would be proposed that the corporations 
in each case should subscribe £50,000 towards the cost of the 
undertaking. The progress of the railway in the Pontefract 
district is very rapid. At Barnsdale, where there is a tunnel 
of over a mile in length, several pits have been sunk, and the 
works pushed vigorously forward. From Pontefract several 
millions of bricks are being conveyed by traction engines to the 
viaduct at Kirk Smeaton and the Barnsdale tunnel. 


THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


THE settlement of the uncertainty as to whether or not the 
policy of restriction of output of pig iron would be continued or 
not, i had a reassuring effect upon the market. It has become 
clear that there will be no change made in that respect for some 
time. It is, therefore, now possible to estimate the relations 
between supply and demand. The consequence has been that a 
more cheerful tone has taken possession of the trade. On Tuesday 
last there was more anxiety to buy on the part of consumers, and 
sellers stood out with some firmness for better oe. The price 
of No. 3, g.m.b., was, at the opening of the Middlesbrough market 
on Tuesday last, 41s. 9d., f.o.b. for March delivery; later on in 
the day 42s. was asked and obtained. Makers seemed adverse to 
selling for delivery beyond April, except at an enhanced price. 
Connal’s warrants stood at about the same price as No. 3 g.m.b. 
The stock of Cleveland iron in Connal’s stores was reported as 
171,376 tons, being a decrease since the previous market day of 
1273 tons, 

The ironfounding trade still remains depressed, and the strikes 
which have taken place in connection with it do not seem to have 
had, so far, any effect in raising prices. The manufactured iron 
trade shows no alteration as regards quotations ; there was, how- 
ever, very little business transacted. Buyers have for some time 
been abstaining from making contracts, in the hope that finished 
iron would follow the downward movements of pig iron. Sellers, 
on the other hand, have made no concesssion, as they have plenty 
of specifications, —— of contracts, and are even — for 
delivery. So long as this continues they are not likely to quote 
lower. It is said that an attempt has been made to “* bear” the 
manufactured iron market by the sale of 5000 tons of plates to a 
Glasgow merchant, by a Middlesbrough firm of merchants, at 5s. 
per ton below present nominal prices. It remains to be seen 
whether the sellers will be able to cover themselves without loss 
or not, 

The present price of ship plates is £7 5s., and of angles and bars 
£6 10s., f.0.t. Middlesbrough less 24 per cent. Old rails are offered 
at 79s., c.f.i. Tees, and puddled bars at £4 5s. to £4 7s, 6d. at 
makers’ works. 

On Saturday, the 25th ult., the pattern-makers, smiths, and 
fitters, hitherto employed by Messrs. Cochrane, Grove, and Co., 
Middlesbrough, came out on strike for an advance of 10 per cent. 
This amount they say was taken off during the depressed times 
about four years ago, and they think it should now be restored. 
The employers contend that whatever may have taken place as 
regards other branches of the iron trade, founders have as yet 
experienced no return of prosperity. The boiler smiths employed 
at the same works came out on strike the week previously, 

On Saturday, the 25th ult.,a meeting of the Durham Miners’ 
Association was held at Durham, under the presidency of Mr. 
John Foreman. The sliding scale under which the miners have 
recently been working has now lapsed, and no other has been 
adopted. The men contend that they are entitled to a substantial 
rise in wages. It was decided to send a deputation to wait upon 
the employers and to demand an advance, and that if this were 
not conceded they would have a further meeting to consider what 
course they should pursue. A resolution was passed deploring the 
recent calamity at Trimdon Grange, and calling upon the Govern- 
ment to amend the law in such a way as to make such accidents 
more difficult or impossible. 

On Monday, the Sth ult., a meeting of the Standing Committee 
of the Board of Arbitration for the manufactured iron trade, was 
held at Stockton, Mr. Wm. Whitwell presiding. After discussing 
and disposing of certain minor questions, the claim of the iron- 
workers for a further advance of 4 per cent, upon all labour — 


and for a still further advance of 74 per cent. in certain spec 
cases was considered, together with the employers’ reply offering 
to arbitrate the whole matter. It was decided that Sir 
Rupert Kettle should be requested to act as referee upon the 
matterindisputen 
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NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THE Glasgow iron market has been very quiet 
during the past week. Towards the close of last 
week a considerable amount of business was done 
in the sale of warrants by holders, who were dis- 
appointed by the unfavourable reports as to the 
condition of the American market. This had the 
effect of still further depressing the quotations, 
which had fallen to their lowest psint on Monday, 
but have since slightly recovered. The volume 
of business in the iron trade is very satisfactory, 
but prices cannot but be regarded as exceptionally 
low. There is an impression that it would be an 
advantage were pig iron to rise several shillings 
per ton, but the extensive stocks and the heavy 
accounts of the Bears in the market serve to keep 
them down. The contracts for delivery of pig 
iron to manufacturers must, however, in some 
cases be running out, and there is a probability 
that fresh purchases will have to be made before 
long, which will in some degree influence the 
market, The exports have been very satisfactory 
in bulk. For the past two months they show an 
increase of fully 7000 tons over those of the corre- 
sponding period of 1881. There has been some 
small addition in the course of the week to the 
stocks in Messrs. Connal and Co.’s stores, but 
they have not been such as to materially alter the 

ures, 

Business was done in the warrant market on 
Friday forenoon at from 48s. 5d. to 48s, 3d. cash, 
and from 48s, 7d. to 48s, 6d. one month, the 
afternoon quotations being 48s, 24d, to 47s, 11d. 
cash, and 48s, 44d. to 48s, 2}d. one month, On 
Monday the market was somewhat uneasy, with 
a decline in prices. In the morning business was 
done at from 47s. 10d. to 48s. cash, and 48s, to 
48s. 3d. one month; and in the afternoon, trans- 
actions were recorded at 47s. 10}d. to 48s, 1d. 
cash, and 48s, 2d. to 48s, 3d. one month. On 
Tuesday forenoon the market was strong, with 
improved business at from 48s. 4d. to 48s. 5d. 
cash, and 48s. 74d. one month ; the afternoon’s 
business was at 48s. 6d. to 48s. 4d, cash, and 
48s. 9d. to 48s. 7d. one month. The market was 
quiet on Wednesday, with business at 48s. 3d. cash 
and 48s. 6d. one month. To-day—Thursday— 
the market was flat at 48s, 2d. to 48s. cash, and 
48s. 5d. to 48s, 3d. one month. 

The demand for makers’ iron has been rather 
slow, but there is not much alteration in prices: 
—Gartsherrie, f.o.b. at Glasgow, per ton, No. 1, 
58s., No. 3, 51s. 6d.; Coltness, 58s. and 52s.; 
Langloan, 59s. and Bs. 6d.; Summerlee, 58s, and 
50s. 6d.; Calder, 58s, and. 52s.; Carnbroe, 53s, 
and 50s. 6d.; Clyde, 51s. and ‘49s.; ; Monkland, 
49s. 6d. and S78, 6d.; Quarter, ditto ditto; Govan 
at Broomielaw, 50s. 6d. and 48s. 6d.; Shotts at 
Leith, 58s. 6d. and 54s. 6d.; Carron, at Grange- 
mouth, 52s. 6d. (specially "selected, 55s.) and 
51s. 6d.; Kinneil, at Bo’ness, 49s. and 47s.; 
Glengarnock, at Ardrossan, 53s. 6d. and 50s. 6d.; 
49s. and 47s.; Dalmellington, 49s, and 
4 


There have been considerable arrivals of iron ore 
from Spain, a proportion of which has been landed 
¥ Port Glasgow. The hematite trade continues 

good, the works making pig being active 
a the demand being good at the steelworks. 

As was to be expected, the Cleveland and 
Scotch ironmasters have resolved to prolong the 
agreement for restricting the output of pig iron 
for another six months after the 31st March. 

In the malleable trade there is little of fresh 
interest to notice this week ; works are all busy, 
but there is a lack of fresh orders, and prices are 
in some cases decidedly easier. The quotations 
for common malleable bars extend from £6 5s. to 
£7 per ton, less 5 per cent. discount. 

he coal trade of Lanarkshire and of Scotland 
generally is in rather a backward condition at 
present. The prices are without quotable altera- 


The annual festival of the Clyde District 
Boilermakers and Iron Shipbuilders, held in Glas- 
ow a few days ago, and presided over by Lord 
ean of Guild Stephen, was a very interesting 
a. The chairman, who is a large ship- 
uilder on the Clyde, gave an interesting address, 
showing the advances which had been made in 
shipbuilding and engineering in recent times. Mr. 
Rothwell stated that the Friendly Society had 
increased in the Clyde district from twenty 
branches, with a ship of 2348, in 1879, to 
twenty-five branches, with 4749 members in 1881, 
and that during the same period the funds had 
benefitted to the extent of £8500. 

The shipbuilding trade of the Clyde during the 
past month has been very productive, the number 
of vessels launched being eighteen, with an aggre- 
gate tonnage of 29,946, as compared with ten 
vessels, and 20,700 tons, in February, 1881. 


WALES & ADJOINING COUNTIES. 
(From our own Correspondent.) 

THE battle of the railways is now approaching, 
and the whole interest of the district is centred 
upon the various schemes. The promoters of the 
Swansea and Rhondda scheme leave for London 
this week, and there will be no sparing of effort 
in carrying this out to a successful issue. There 
is a strong — prevailing that the two rival 
schemes should be amalgamated, and probably this 
will be done. 

Those interested in the coal riches of South 
Wales say that there will be a marked change in 
the coal traffic in the course of a few years. 
Newport, on the one hand, by the greater deve- 
lopment of the lower measures of the Monmouth- 
shire districts, will take a huge slice away from 
Cardiff, and Swansea to the west will also have 
its share of the trade that now runs down the 
Taff Vale Railway. The unprecedented dividend 
4 17 px cent. given on the original shares of the 

le is the great temptation that inspires 
jo various railway movers, all of whom are 
wishful, and naturally so, to compete for a share, 
and the contest will be a severe one, 

The Sliding Scale Committee, at their meeting 
on Monday in Cardiff, decided to retain the 
existing wages. Prices did not justify the advance 
which the colliers anticipated. 

This week the National Steam Coal Company 
struck upon the 6ft. seam near the Perth Station. 
It was gained at 420 yards from the surface, 


The books of the various ironmakers are well 
filled, and there will be no lessening in work for 
some time to come, 

The Rhondda tramway scheme is being carried 
on with satisfactory signs of a successful result. 
The Bute Dock Bill has passed the preliminary 
courses, It is supported by the town and a 
tion of Cardiff, and opposed by a section of the 
shipowners. 

The tin-plate manufacturers are contemplating 
a reduction of make in order to improve prices, 
and at one of the principal works notice to that 
effect has been issued. An impression exists, 
how far correctly | based I cannot state, that the 
market is being “‘beared,” and it is suggested 
that a limitation of work will prove an antidote. 
Several of the Welsh firms are disposed to try 
the remedy. 

I wes es last week to the claim of £150 
brought by a Rhondda door- -boy against the 
Aberghorky Company for injuries sustained 
through the alleged neglect of the employers. 
The decision was given this week by Judge 

Williams, of the Welsh circuit, in favour of the 

boy, and £109 4s, awarded as damages. As the 
first victory to the working class under the provi- 
sions of the es Liability Bill, the result 
has caused a good deal of wocowi ag 


THE PATENT JOURNAL. 


Condensed from the — of the Commissioners of 
Patents. 


*,* It has come to our notice tice that some applicants oy the 
Patent-office Sales Department, for Patent Specifications, 
have caused much wrnecessary trouble and annoyance, 
both to themselves und to the Patent-office officials, by 
giving the number of the vage of THk ENGINEER at 
which the Specisication they require is referred to, instead 
of giving the proper number of the Specification. The 
mistake has been made by looking at THe ENGINEER 
Index and giving the numbers there found, which only 
refer to the pages, in place of turning to those pages and 
Anding the numbers of the Speciyication, 


Applications for Letters Patent, 

*,* When patents have been ‘‘communicated” the 
name and address of the communicating party are 
printed in italics, 

2lst February, 1882. 

825. PeNHOLDERS, M. Benson.—(W. W. 

826. Scourtne, &c., Faprics, A. C. Adam 
Stewart, Glasgow 

827. OMNIBUSES, J. ‘Abbott, Bideford. 

828. SMELTING FURNACES, W. Ferrie, Calderbank. 

829. OBTAINING AMMONIA, J. and J.’ Addie, Glasgow. 

830. Barus, C. Bailey, Leeds. 

831. ELecrric Lamps, J. Rapieff, London. 

832. VesseExs, W. R. Lake—(J. Root, U.S.) 

833. PerpeTuaL CALENDARS, P. M. Justice.—(7. H. 
Hoveden, Canada.) 

834. ELectric Lamps, W. R. Lake.—(B. Land, U.S.) 

885. AsBEsTos Paints, C. J. Birmingham. 

836. MouLpinec Boxes, C. Bailey, L 

837. Srorinc ELectric CURRENTS, L L. Pulvermacher, 
Regent-street, London. 

838. DyYNAMO-ELECTRIC Macuines, W. R. Lake.—-(B. 
Lande, New York, U.S.) 

839, RaTCHET- BRACES, 8. Gardner, Adderbury. 

840, PenHOLpeRs, H. te Haddan.—(A. Cohn, Berlin.) 

841, KNITTING Macuings, J. W. Watts, Countesthorpe. 

842. MEASURING Gas, A. ’G. A Harcourt, Oxford. 

843. DETACHING SHIPS’ Boats, J. A. Wilkinson and N. 
McGonnell, Folkestone. 

844, TRANSMITTING Motive Power, J. Dobney, Gos- 
berton-Risegate, Lincoln. 

845. Seats or Bicycves, C. Edwards, Birmingham, 

846, WELDLEsS TUBES, R. Elliott, Newonstle-on- -Tyne. 

847. SasH-PULLEY, W. Meakin, London. 

848, VELOCIPEDES, J. Humpage, Bristol. 

849, RerLecrors, F. H. Engel.—(G. Franke, Hamburg.) 

850. Raisino Binbs, J. Everard, Birmingham. 

851. Fives, &c., for Lerrers, R. Stettin, Birmingham, 
and H. Dyer, Bridgewater. 

852. REAPING Harrison, Ipswich. 

853. Lirts, A. k.—+(J. McCarroll, New York.) 

854, LocKING ag . M. Clark.—(S. Pattee and A. B. 
Smith, San Francisco, U.S.) 

855. MovLpixe Macuings, F. Wirth.—(J. G. Sebold and 
F. Neff, Karlsruhe, Germany.) 

22nd February, 1882. 

856. Storine &c., Evecrricity, J. Williams, London. 

857. Boots & Suogs, L. Groth.—(J. Wahlen, Germany. 

858. PREVENTING, &c., Fires, K. and J. 
R. Owen, London. 

859. ScREW Prope._ers, T. Lambert Plymouth. 

860. Nosgnacs, J. Archibald, Kensington. 

861. CLoseT VALV gs, H. Haddan. —(W. Radiger, Berlin.) 

862. Frre-Bars, T. Nash, Sheffield. 

863. DRAWING IN WARP THREADS, J. H. Johnson.— 

. P. Shermanand KR. H. Ingersoll, Bideford, and G. 
Moore, Beswick, U.S.) 

864. FURNACEs, J. H. Johnson. —(La Société Nouvelle 
des Forges et Chantiers de la Mediterranée, Paris.) 

865. TREATMENT of Hair Fett, J. Forsyth, ee. 

866, CaBLes, J. C. Mewburn.—(La Societé Alamagny et 
Oriol, Paris.) 

867. BOBBIN-NET MacuineEry, H. Payne, Nottingham. 

868. TELL-TALES, M. Levy & F. Lowe, Aylestone Park. 

869. LicuTine by C. Spangoletti, London. 

23rd February, 1882. 

870. AuToGRapHic Pen, O. Bussler, 

871. SHowine Speen, T. Davison, Gl 

872. ELEecTRopDEs, F. Des and C, 
Brinkerhoff, New York, U.S. 

873, FIRE-aRMS, J. Dickson, and A. G. Murray, 
Edinburgh. 

74, Wrovucut Narts, J. Maynes, Manchester. 

875, SupporTING J. Slater and R. Pollock, 
Edinburgh. 

76. Sprinnina MACHINERY, G. Perkins, G. Wimpenny, 
and G. H. Evans, Manchester. 

877, ALARUM BELLS, H. Lees, Ashton-under-Lyne. 

878, ScREW PROPELLERS, tT. Heppell, Birtley. 

879, ANmuNcIATOR, M, Volk, Brighton. 

880. ELecrricat C. Spratt, London. 

881. WooL-comBrne, W. Lake.—(IV. H. Grundy, U.S.) 

882. Matcu and Fuseg-Box, G. Simons, Leeds. 

883. MoTIVE-POWER ENaINEs, J. Nisbet. Bishopbriggs. 

884, Grippers for StRetcHinG, J. Hardacre, Leeds. 

885. TREATING ORES, W. Barlow.—(C. de Vaureal, Paris.) 

SPINNING Fipres, F. Ripley & T. Brigg, Bradford. 

REGULATING ARTIFICIAL LicuT, J. R. Smith and 
I, Learoyd, Halifax 

888. Apparatus for WATER-CLOSETS, H. Sutcliffe, 
Halifax, York. 

889. WATER-CLOSETS, J. Mewburn.—(J. E. Boyle, Brook- 
lyn, and H. Huber, New York, 

890. TesTING PRESSURE, &c., de Wit.-(C, D. 
Giibler, Hamburg.) 

891. Progectiies, T. Nordenfelt, London. 

892. Sewace, J. H. Johnson.—(B. Coignet, 

aris. 


24th February, 1882. 
893, Mixinc Concrete, A, Jamieson, N.B, 
894. Trn-PLaTE, A. J. Maskrey, Coatbri N.B. 


895. Coverinos for WALLS, &c., C. Hib! binistow. 
896. WHEEL Gearina, W. Lake.—(J/. Tibbits, U.S. 
897. —_— Apparatus, J. Mitchell, Newcastle-on- 


898, Laure, J, Brockie, Brixton, London. 


899. Corron Opentinc Macuines, W. R. Lake.—(R. 
Kitson, Lowell, U.S.) 

900. Gas-BURNER, G. 8S. Grimston, Brockley. 

901, TREATING Maizr, A. G. Fraser, London. 

902. Asbestos Fasrics, H. J. Haddan.—(7. Trivier, 
Belgium.) 

903. Dritiino Rock, G. F. Wynne, Minera, 

904. Coke Ovens, B. Cochrane, Durham. 

Seconpary BatrTerizs, J. W. Swan, Newcastle-on- 

ne. 

906. Apparatus, W. Lake.—(M. Rosenstock, U.S.) 

907. PexpuLum Motor Apparatus, W. R. Lake.—(J/. 
won Zach, Hungary. 

908. WasHine Woot, W. Lake.—(Z. Mehl, Germany.) 

909. Hats, &c., H. Orth. -—W. B. Doubleday, U.S.) 

25th February, 1882. 

910. Cones, B. Johnson, jun., Pudsey, near Leeds. 

911, Bricks, J. Parker, Kilmarnock , N.B. 

912. Wasuixe Gases, H. A. Bonneville. —(L. A 
Chevalet, Troyes, France.) 

913. P. Kirk, Workington. 

914. WateR-cLosets, 8. 8. Hellyer, Strand, London. 

915, Gas Cuimneys, G. G. Paul, Toulouse. 

91¢, Fotpine Paper, H. M. Nicholls, Londou. 

917. Rertecrors, H. Haddan.—(W. Wheeler, U.S.) 

918. VenTiLators, H, J. Haddan.—(P. Miran, U.S.) 

919. Exastic Fasrics, T. H. Harrison, Derby. 

920. Uritistna Gas, R. Dempster, sen., and J. Demp- 
ster, Elland. 

921. SutpHaTe of Ammonia, J. Dempster, Elland. 

922. TRANSMITTING SiGNALs, A. F. St. George, London. 

923. FILTER Presses, H. Newton.—(A. Dehne, Germany.) 

924. VaLve Cases, H. Newton.—(A. Dehne, Germany.) 

925. Eartu Ciosets, W. H. Lascelles, London. 

926. OmnipuseEs, A. Margetson and W. Hek, Bristol. 

927. Lupricatine, J. J. Royle, Manchester. 

928. HorsesHoes, T. Grason, Emley, near Wakefield. 

929. HycrometeR, L, Boye, Finsbury, London. 

930. Inpicatina LencTu, A. Akeroyd, Bradford. 

931. DyNamo-ELECTRIC Macuines, A. Clark. — 
(A. B. Sheridan, Cleveland, U.S. 

932. TEMPERING HACKLE, &e., T. Crabtree, Leeds. 

933. Compass CoRRECTORS, J. J. Wilson, Sunderland. 

934, Openinc WinDows, J. Carpenter, Southampton. 

27th February, 1882. 

935. ‘‘ Dopsres” for WEAVING, J. Shorrock, Darwen. 

936. Carpet, J. J. Delmar and W. Folliott, London. 

937. CorRUGATING V. B. Daelen, Berlin. 

938. CaRRIAGE DrawBaR, W. Turnbull, Longton. 

939. TRousEeR Protector, L. Groth.—(A. Milvers, Berlin.) 

940. Taps, J. E. Chambers, Smethwick. 

941, RecuLatinc Speep of Enornes, J. Richardson, 
Lincoln. 

942. Hair Ciasps, F. L. B. Kopp, Hamburg. 

943, OsTaINING CurReENTS of Exectricity, H. E. 


is.) 

Lonze, Paris.) 

945, SADDLE-BARS, J. L. oo Watford, near Rugby. 

946. Raitway SIGNALLine, P. P. Sykes, Diggle. 

947. TurmB_es, F, H. F. Engel.—(/. Hirsch, Stockholm ) 

948. Lamps and Burvers, P. Molloy, Limeric 

949, Fotpinc Paper, F. Wolff.—(J. Denmark.) 

950. Winpow FASTENING, W. P. Bonwick, London. 

951. CLEARING WOOLLEN MaTERIALs from VEGETABLE 
Impurities, C. Abel.—(La Société Anonyme La 
Laine, Paris. 

952. Poura, C C. D. Abel. —(A. Osenbriick, wore 

953. CENTRIFUGAL APpPAkaTuS, C. dD. —(¢ 
Rudolph and Co., Germany.) 

954. Ice, C. D. Abel. — —(Osenbriick and Co., Germany.) 

955. REDUCING Merats, F. 

956. VENTILATING Apparatus, C D, Abel.—(£. Oehl- 
mann, Berlin.) 

957. Spina Support, G. E. Vaughan.{P. J. Le 
Belleguic, Paris.) 

958. Curtine Paper, W. W. , W. Colley, Camberwell. 


Inventions Protected for Six Months on 
Deposit of Complete Specifications. 
819. Licutina, 8. Pitt, Sutton.—A commu- 
nication from E. T. Starr, Philadelphia, U.S. —20th 

February, 1882. 
825. Founrain PEN-HOLDERS, M. Benson, Chancery- 
ne, London. —A communication from W. W. 
Stewart, Brooklyn, U.8.—2lst February, 1882. 

832. PROPELLING VEssELs, W. R. Lake, Southampton- 
buildings, London.—A communication from J. B. 
Root, Portchester, U.S.—2lst February, 1882. 

834. ELECTRIC Lamps, W. R. Lake, Southampton- 
buildings, London.—A — from B. 
Lande, New York.—2lst February, 188 

838. DYNAMO-ELECTRIC Macuinges, W. Lake, South- 
ampton-buil , London.—A communication from 
B. Lande, New York.—2lst February, 1882. 

854. Locking Nuts to ScrEew- -BOLTs, A. M. Clark, 
Chancery-lane, London.—A communication from 
8. Pattee and J. B. Smith, San Francisco.—2lst Feb- 
ruary, 1882. 

902. Asbestos Fasrics, H. J. Haddan, 
A communication from T. Trivier, "Bel —24th 


684. BaLancine Apparatus, &c., H. A. Taylor and A 
Muirhead, London.—24th Febr 1875. 

719. HypRavLic Macuinery, B. Walker and J. F. A. 
Pflaum, Leeds.—26th February. 1875. 

1168. Prixtinc on Tin, &., KR. Barclay and J. D. 
Fry, London.—3lst March, "1875. 

714. Copper Pirates, J. Brown, Chelsea,.—26th Febru- 
ary, 1875. 

789. Revotvinc Furnaces, T. R. Crampton, London, 
—3rd March, 1875. 

8. H. Johnson, Stratford.—4th March, 
1875. 


Notices of Intention to Proceed with 
Applications. 
Last day for filing opposition 17th March, 1882. 

4542. VeLocipepes, F. W. Eicke, Beulah Hill.—18th 
October, 1881. 

4550. Sream GENERATORS, R. Mills, Victoria-street, 
Westminster.—18th Octover, 1881. 

4569. Dryinc Sucar, &c., J. Roper, New Goulson- 
street, London.—19th October, 1881. 

4572. for TaRasHING Macuines, R. Moore, 
Fulbourn, and J. Lee, Cambridge. —25th October, 1881. 

4589. Gas Enornes, L. Bénier and A. Lamart, Beau- 
metz, France. 
4594. HypravuLic Burrer Brake, W. Beck, London.— 
A com. from J. B. G. A. Canet.—20th October, 1881. 
4600. VeLocipepes, G. Singer, Coventry.—20th Octover, 
1881. 

4601. ORNAMENTING Gass, J. W. Savage, Fulham- 
road, London.—20th Octover, 1881. 

4606. Tza, J. U. Marillier, Chancery-lane, London.— 
2lst October, 1881. 

4614. TreatTinG Peat, &c., J, A. London, Southampton- 
buildings, London.—21st October, 1881. 

4618.. PREVENTING the Pur of Letrers, G. 
Nobes, Harrow-road, London.—2l1st October, 1881. 

4628. TREATING Peat, A. Wilkinson, Marylebone, 
London.—22nd October, 1881. 

4635. TREATMENT of Ores, F. M. Lyte, Savile-row, 
London.—22nd October, 1881. 
4652. Suips’ SLEEPING Bertus, W. Lake, London.—A 
communication from D. Parks.—24th October, 1881. 
4658. Watcues, 8. M. Morgan, Kingsland, London.— 
25th October, 1881. 

4672. Steam Pumps, T. H. Ward, Tipton.—25th October, 
1881. 

4684. Battoons, F. C. Kinnear, Coleman-street, 
London.—26th October, 1881. 

4687. Asbestos, 8. Pitt, Sutton.—A communication 
from H. W. Johns.—26th Octover, 1881. 

4719. TREATMENT of Matt, A. and M. Conroy, Liver- 

pool.—28th October, 1881. 

4733. PRESERVATION Of MILK, E. G. Brewer, London. 
—-A com. from L. Scherff.—29th October, 1881. 

4774. SHarr Macuinges, C. Barlow, Manchester.—A 
com. from N. Anderson.—lst November, 1881. 

4801. Si1zinc Paper, W. R. Lake, London.—A commu- 
nication from P. E. Minor.—2ad November, 1881. 

4839. Nut-LockinG Device, 8. Danischewsky, Paris.— 
4th November, 1881. 

4882. ELecrric Timepieces, W. P. Thompson, London. 
—A com. from A. Lemoine.—8th November, 1881. 

J. Mills, Hanley, and D. Brown, St. 

near Welli gt , 188 

on SXTRACTING GLYcERINE, &e., W. 
London.—Com. from M. Ruffin.—10th November, 1881. 

4957. Surps’ Pomp VaLves, J. Gwynne, Cannon-street, 
London.—12th November, 1881. 

5139. iat &c., F. Beauchamp, Edmonton.—24th 
Nov 

5439. BOILER, W. C. Burder, Loughborough.—13th 


er, 1881. 

T. Bolton, Calcutta.—15th Decem- 
er, 1881. 

5629. SHirTinc Grain, &c., E. J. Power, London.—A 
com. from W. H. Power.—23rd December, 1881. 

173. Propucine Sicnars, C. B. Crisp, Manchester- 
street, London.—12th January, 1882. 

208. Sprinc Matrresses, A. M. Clark, London.—A 
co1a. from E. T. Slayton.—1l4th January, 1882. 

231. TELEPHONIC ConpucTors, C. W. Siemens, West- 
minster.—Com. from F. Jacob.—l7th January, 1882. 

232, PERMANENT Way, H. R. Meyer, Liverpool.—l7th 
January, 1882. 

259. Raisinc SUNKEN Surps, R. Richards, Manchester. 
—18th January, 1882. 

295. WateR-cLosets, 8. H. Terry, London. — 20th 
January, 1882. 

301. Sewine Buttons on &c., H. J. Haddan, 
London.—Com.from J. Mathison.—21st January, 1882. 

741. URETHRAL Syrinces, A, M. Clark, London.—A 
com. from. F. Wilhéft.—15th February, 1882. 

819. Evecrric Licutine, Pitt, Sutton.—A commu- 
nication from E. T. Starr.—20th February, 1882. 


Last day for filing opposition, 21st March, 1882. 


4626. CrusHING OrREs, C. J. Appleby, London.—22nd 
Octover, 1881. 
4631. Vans, H. Mousell, Gloucester, and O. Lythgoe, 


February, 1882. 

909. ARTICLES with Fur Naps, H. Orth, weenie 
U.S.—A communication from W. E. Doubleday, ‘New 
York, U.S.—24th February, 1882. 


Patents on ye the Stamp Duty of 
£50 has been p aid. ” 
698. ForMATION oF COMPOUNDS, J. Smith, Glasgow. 
—2lst February, 1879. 

722. Brewers’ Yeast, C. Graham, London, — 22nd 
1879. 

850. SCREW-PROPELLERS, J. Skinner, South Shields.— 
8rd March, 1879. 

1019. Gas CHECKS, W. Morgan-Brown, London.—l4th 
March, 1879. 

1€90. EXPLosivE Compounns, G. McRoberts, Glasgow. 
—19th March, 1879. 

1197. SwWELL-PIN HinGE-Joint, J. Lang, W. Staricliffe, 
and J. Brierley, Preston.—26th March, 1879. 
Gas, W. P. Wilson, Brockley. —2ind February, 


731. “RUBBER Faprics, T. Forster, Streatham.— 
22nd February, 1879. 
746. — &c., G. Kingdon, Kingswar.—24th Febru- 
ary, 
782. a Woop, J. Smith, Rochdale.—26th Febru- 
ary, ‘ 
= Tones, 8. Fox, Leeds.—25th February, 


768. Lanp, J. E. Philips, Derby.—25th 
February, 1879. 

783, ELEcTRIC Licur, G. P. Harding, Paris.—26th Feb- 
ruary, 1879. 

796. Motive Power, E. H. Leveaux, Hampton Wick. 
—2ith February, 1879. 

880. UMBRELLas, A. F. Boham, Birmingham.—5th 
March, 1879. 

756. INSERTING STAPLES, H. J. Haddan, London. —25th 
February, 1879. 

~ AIR-HEATING, H, J. Haddan, London.—7th March, 


= “Loos, G. Keighley, Burnley.—25th February, 


Water, J. G. Stidder, London.—26th 
February, 1879, 

$18. PERMANENT Way, C. Wood, Middlesbrough.—2sth 
February, 1879. 

819. Rock ‘TUNNELLING, H. N. Penrice, Hatfield.— 28th 
February, 1879. 

857. FEED A. Thomson, Southampton.—4th 
March, 1879. 

i." PERMANENT Way, A. Greig, Leeds.—25th March, 

ide 


Patents on which the Stamp Duty of 
£100 has been paid.” “i 
8. H. Rowley, Swadlincote.—22nd 
662. Geotanen W. R. Sykes, Nunhead.—23rd Febru- 
ary, 1875. 


22nd October, 1881. 
4637. Rorary Apparatus, A. J. Boult, London.—A 
com. from L. B. Villebonnet.—22nd October, 1881. 
4654. ELecrric Lamps, G. G. Andre, Dorking.—24th 
October, 1881. 

4659. Gasand Eectriciry, R. H. Courtenay, London. 
—25th Octover, 1881. 

4669. Brakes, W. H. Marks, London.—25th October, 


1881. 

4682. Locks, J. Jackson and C. Sheekey, Westminster. 
—26th October, 1881. 

4688. Caster, W. R. Lake, communication 
from A. J. Mauchain.—26th Octover, 1 

4691. CurTine Corks for H. Gardne’ er, 
London.—A communication from 8. Elkins, C. Clark, 
and E, C. Hine.—26th October, 1881. 

4700. Steam Enoines, 8. Geoghegan, Dublin, and J. 
Sturgeon, London.—27th October, 1881. 

18H-HOOKS, Morgan, Redditch.—27th October, 


wa. AsH-pans, C. Ezard, Bradford.—27th October, 


4734. Compine Corton, P. C. Marsden and W. Pendle- 
bury, Bolton,—29th October, 1881. 

J. Thomas, Bangor.—29th Octo- 

er, 188 

752. ol M. Bauer, Paris.—A communication 
from P, Beste —31st Octoder, 1881. 

4753. Ain CoMPRESSOR, M. Bauer, Paris.—A communi- 
cation from C. A. Mayrhofer. —3lst October, 1881. 

4773. SreeRine, &., A. W. Cooper, Dundee.—lst 
November, 1881. 

4784. Suips’ Ruppers, W. Cooke and D. Mylchreest, 
Liverpool.—2nd November, 1881. 

4803. KEELs, &c., W. Cooke and D. Mylchreest, Liver- 
pool.—3rd November, 1881. 
4856. SHIPs’ SLEEPING Bertus, W. R. Lake, London. 
—A com. from J. H. Porter.—5th November, 1881. 
4883. WiNDING CLocks, M. Bauer, Paris.—A com. from 
C. Mayrhofer and W. Otto.—sth November, 1881. 

4904. ConsuMING Smoxg, E. P, Alexander, London.— 
Acom. from J. Elliott.—9th November, 1881. 

5065. TREATING Fisx, G. Leach, London.—l0th Novem- 
ber, 1881. 

5095. Bricks, W. R. Lake, London.—A communication 
from W. W. Potts.—22nd November, 1881. 

5162. VENTILATING a F. Lénholdt, London. 
—25th November, 1 

2 Justice, London.—A commu: 
nication from H. C. ell.—2nd January, 1882. 

11. Desiccatine, &., a Goutard, Leipsic, Germany. 
—2nd January, 1882. 

15. TRANSMITTING Heat, T. W. Duffy, Liverpool.—2nd 
January, 1882. 

86. J. Jones, Liverpool.—7th Janu- 


ary, 1 

87. Viens, J. W. Hackworth, Darlington.—7th Janu: 
ary, 1 

303. Batrerizs, A. R. Bennett, Glasgow.— 
2lst January, 1882. 

840. CIGARETTE Parsrs, A. G. Goodes, London.—23rd 
January, 1882. 


. 
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877. Evecrric Lamps, C. T. Bright, London.—25th 
January, 1882. 

444. Dyemnc Yarns, F. A. Gatty, Accrington.—2Sth 
January, 1882. 

513. Evectrric Meters, C. V. Boys, Wing.—2nd Febru- 
ary, 1882. 

536. Ovens, D. and W. * Thompson and W. J. Booer, 
Leeds.—3rd February, 1: 

552. KNIFE-CLEANING MacuINEs, W. H. D. Jones, Lon- 
don.—4th February, 1882. 

557. Dyernc Yarns, F. A. Gatty, Accrington.—4th 
February, 1882. 
564. FLoatinc Correr-pams, H. H. Lake, London.— 
A com. from H. P. Kirkham.—6th February, 1882. 
581. TREATING sat, Cc. D. Ekman, London.—ith 
February, 1882. 

605. REFRIGERATING Macuinery, G. Barker, Birming- 
ham.—Com. from J. Chambers.—8th February, 1882. 

619. ExpLosives, W. F. Reid, Stowmarket, and D. 
Johnson, Chester.—Sth February, 1882. 

649. Wacons, J. Watling and E. Chaston, Lambeth.— 
10th February, 1882. 

832. PRoPpeLLInG VessELs, W. R. Lake, London.—A 
com. from J. B. Root.—2lst February, 1882. 

834. ELecrric Licut, W. R. Lake, London. com- 
munication from B. Lande.—2lst February, 1882. 

838. DyNaMo-ELEcTRIC MacurNgs, W. Lake, London.— 
A com. from B. Lande.—2lst February, 1881. 

854. Lockine-nuts, A. M. Clark, London.—Com, from 
S. Pattee and A. Smith.—2lst February, 1882. 


Patents Sealed. 
(List of Patent Letters which passed the Great Seal on the 
24th February, 1882.) 

EXHIBITING ADVERTISEMENTS, J. Cooper, Notting- 
ham.—25th August, 1881. 

3706. CHAIN Barret, J. Lynn, Sunderland.—25th 
August, 1881. 

3733. Startinc Cars, E. A. Brydges, Berlin.—26th 
August, 1881. 

3748. Hyprate of Srrontia, C. F. Claus, London.— 
27th August, 1881. 

3754. CoaTinc Metats, W. Elmore and J. J. Atkinson, 
Loundon.—29th August, 1881. 

3758. Currinc-our Fasrics, J. Fox, London.—29th 
August, 1881. 

8768. Automatic SicnaL, W. Morgan-Brown, 
London.—30th August, 1881. 

3778. OPENING WINDOW-SASHES, W. Leggott, Bradford. 
—30th August, 1881. 

3791. PRepaRinc VEGETABLE Fisres, W. A. Barlow, 
London.- 3lst 1881. 

3860. Pianorortes, W. H. Squire, London.—5th Sep- 
tember, 1881. 

$921. Burron-HoLe Stitcuinc, W. R. Lake, London.— 
9th September, 1881 

3940. Removinc Impurities from Water, A. W. L. 
Reddie, London.—12th September, 1881. 

3955. Lamps, J. Whitehead, Ashton-under-Lyne. —13th 
September, 1881. 

4328. Parer Wires, M. M. Whiting, Manchester.—5th 
October, 1881. 

4908. Carpets, J. S. and S. Smith, Glasgow.—9th Nov- 
ember, 1881. 

5048. Recovertne Russer, C. A. Day, London.—l7th 
November, 1881. 

5156. Rotary Enoines, A. Brossard, Paris.—25th 
November, 1881. 

5302. Dryinc Corree-BEans, F. Des Voeux, London.— 
5th December, 1881. 

5342. TEMPLES for Looms, J. Hardacre, Leeds. — 7th 
December, 1881. 

BELt- “FASTENERS, W. H. Steil, Battersea.—7th 
December, 1881. 

5429. Getatine, &c., J. H. Johnson, London.—12th 
December, 1881. 

ToRPEDO Orznarroxs, C. A. McEvoy, London.— 

th December, 1 
was of Letters baal which passed the Great Seal on 
the 28th February, 1882.) 
2009. =" Woot, J. F. Harrison, Bradford.—9th 


May, 1 

2167. VaLves, W. Askew and A. Aird, Manchester.— 
18th May, 1881 

2260. Meratiic ALLoy, W. L. Wise, Westminster.— 
24th May, 1881. 


2471. Currinc Straw, J. M. Gorham, New-road, 
Lincoln.—7th June, 1881. 

3817. AIR-COMPRESSORS, A. Chapman, Liverpool.—2nd 
September, 1881. 

3820. ENaMELLING Bricks, F. G. Pearson, Dudley.— 
2nd September, 1881. 

8821. ELectric Lamps, A. i Fyfe and J. Main, 
London.—2nd September, 1 

3838. RatcHer Braces, C. Neil, Sheffield.—8rd Sep- 
tember, 1881. 

3844. Satts of Macyesta, A. M. Clark, London.—3rd 
September, 1881. 

3859. Setr-massaceg, C. A. Angstrom, Stockholm.—5th 
September, 1881. 

3865. PentacraPH Macurnes, J. Hope, Manchester.— 
6th September, 1881. 

3897. Motive-PowER Enoines, H. G. Hosmer, Chan- 
cery-lane, London.—8th September, 1881. 

3913. Frre-arms, M. Kaufman, Wellington-street, 
London.—9th September, 1881. 

3934. TRANSMITTING Motion, A. Chancery- 
September, 198 

4043. Cans. e, -buildings, 
London.—19th September, 

4175. Grinpinc Mii, W. P. Savage, West Winch, 
Lyrn.—27th September, 1881. 

4196. AGGLomeRaTING Scrap Iron, W. R. Lake, 
London.—2%th September, 1881. 

4198. ARMoUR-PLATES, W. R. Lake, Southampton- 
buildings, London.—29th September, 1881. 

4274. Lowerinc Suips’ Boats, I. A. Timmis, West- 
minster.—3rd October, 1881. 

4394. Oprarninc Bas-RELIEFs, &c., by PHOTOGRAPHY, 
E. de Pass, London.—1l0th October, 

4444. Coatinc Merat, H. H. La ke, South t 


$290, 2d.; 3293, 2d.; — 4d.; 3297, 4d.; 3303, 4d.; 
3305, $306, 2d. 3311, 4d.; 3312, 2d.; 
3314, 4d.; 3493, 1s.; 4011; 8d.; 4013, 4d; 
4532, 2d.; 5117, 6d. 


*,* Specifications will be forwarded by Bos from 
the Patent-office on receipt of the amount of price and 
poe. Sums exceeding 1s. must be remitted 7 
‘ost-office order, made payable at the Post-office, 5, 
High Holborn, to Mr. H. eader Lack, her Majesty's 
‘Chancery-lane, 
on, 


ABSTRAOTS OF SPECIFICATIONS. 


Prepared by ourselves expressly for THe ENGINEER at the 
office of Her Majesty's Commissioners of Patents. 


2246. VeLocirepEs, G. Singer, Coventry.—23rd May, 
1881. 6d. 


This relates to means of diminishing the width of 
tricycles, a as Ay enable them to pass through narrow 
ists in jointing the frame so that 
it may be folded up when desired. 
2°739. IMPROVEMENTS IN THE MoDE OF AND APPa- 
RATUS FOR DisTRIBUTING ELECTRICITY, APPLICABLE 
TO THE PRODUCTION OF THE ELEcTRIc LiGurt, &c., 
B. Newton, London.—22nd June, 1881.—(A com- 
munication from A. Gravier, Paris.) 8d. 
This invention consists in the application of derived 
circuits so as to distribute the electric currents to any 
number of apparatus, which shall all be independent 
of one another, and shall only absorb the exact amount 
of current required to wurk each one. 
2781. O11 on Hyprocarspon Gas SOLDERING APPA- 
Ratus, A. ages, Berlin.—25th June, 1881. 
—(A communication from F. Stoll, jun., Stuttgart.) 


6d, 

A reservoir for oil or hydrocarbon has attached to 
it a tube filled with cotton to dip into the oil, and on 
it is formed a handle. The upper end of the tube is 
connected to the soldering iron, and the reservoir is 
heated by any suitable means, so as to vaporise the 
fluid, the vapour being ignited and heating the iron. 
2820. Fioor Cramp ror CRaMPING FLOoR Boarps, 

H. Fabian, Brith.—28th June, 1881. 4d 

Into a toothed sliding rack with a cramp head at 
one end gears a worm, the shaft of which has bear- 
ings in the plate guiding the rack, and on it is an in- 
ternal ratchet wheel, with which gear one or more 
—_ attached toa plate running loose on the shaft. 

esses are formed in the ratchet wheel to receive a 
bar, and on the underside of the guide plate for the 
rack are one or more excentric catches to automati- 
cally jamb the cramp and the floor joists. A bar or 
ne is fitted to the pawl plate and moved to-and- 
Tro. 


2908. PeramButators, &c., G. B. Lovedee, Birming- 
ham.—4th July, 1881.—(Void.) 2d. 

This relates, First, to making perambulators 
reversible by —— the handle and seat from one 
end to the other ; and Secondly, to the method of con- 
necting metallic spokes to the hub of the wheel. 
2906. Pranorortes, &c., J. Maas, Surrey, and J. 

Browne, London, 1881.—{ Provisional 
protection not allowed.) 2 

This relates to an action a with one or two 
levers, and has a sticker and hopper, producing an 
oscillating movement, a direct retro-action and per- 
fect check, which te protaced ty by ~ action itself, and 
not by the blow on the wire, and also produces a per- 
fect repetition touch. 


Locomotive ENGINES FoR Tramways, &c., 
T. Morgan, Westminster.—4th July, 1881.—(A com- 
munication from D. McReid, India.)—(Void.) 2d. 

The boiler consists of a round fire-box with a series 
of direct heating surface vertical tubes arran round 
it, passing from an auxiliary water space at the bottom 
of the boiler, up through the fire-box, and poy the 
as late, above which is a steam and water space. 

iving wheels are larger than usual, and to them 
ine engines are coupled. 

2029. Exastic Bute FOR WASHING oUT 
THE HuMAN MACH, J. A. Ottawa, 
Canada.—5th July, 881. (Void. ) 2. 

An elastic bulb syringe is provided with a sleeve- 
joint connection of the tubes and bulbs, so that when 
a tube is inserted down the throat the bulb can be 
detached to allow the contents of the stomach to be 
thrown up through the tube, or the bulb may be 
used to inject fluid into the stomach and with- 
draw it by suction. A gag is placed on the tube to 
enable the patient to hold the syringe in place with 


jaws. 
2976. Extraction or Fatty MATTERS FROM Bones, 
&c., W. P. Thompson, Liverpool.—7th July, 1881. 


—(A communication from F. Seltsam, Germany.) 
8d. 

This consists in a so-called circular process in which 
the bones are kept in closed apparatus and subjected 
to the action of high-pressure vapour from sulphuret 
of carbon, benzine, ligroine, or similar substances, so 
that the solvent is constantly being completely reco- 
vered without leaving the apparatus, and thus there 
is no danger to the health or safety of the workman. 

Drepcrnc Macuines, W. R. Lake, London.— 
8th July, 1881._—(A J. Menge, 
Point Michel, U.S.) 

A boat is provided with outwardly projectin, 
timbers and a frame, the bottom of the former an 
top piece of the latter forming bearings for the ver- 
tical journals of a swinging frame carrying a hori- 
zontal shaft, connected by a double universal joint 
with a driving shaft. Pivotted to the sides of the 
swinging frame on a line with its shaft is a bucket 
frame, over chain wheels between the upper ends of 
which passes a chain of buckets of special construc- 
tion. The bucket frame moves over tracks curved 


buildings, London.—12th October, 1881. rs 

4551. WaTerR-cLosets, G. E. Waring, jun., Blackfriars, 
— 18th 1881. 

4916. BREECH-LOADING Fire-arms, J. Lang, Cockspur- 
street, London.—9th November, 1881. 

5224. Winpow Sasues, E. V. Harris, Winchester.— 
29th Novemier, 1881. 

5238. PortaBLe Caprnets, R. H. Bishop and A. 8. 
Bishop, Islington, London.—30th November, 1881. 

5829. Macaine Brorpery, C. A. Barlow, Manchester. 
—6th December, 1881. 

= Bars, 8. Alley, Glasgow.—12th December, 


1 

5424. Gas atte E. A. Rippingille, Aston-juxta- 
Birmingham.—12th December, 188 

5441. Pumps and Pumps, H. J. Haddan, Kensington, 
London.—13th December, 1881. 

5543. Brick-MOULDING Macutnss, C. F. Schlickeysen, 
Berlin.—17th December, 1881. 

19. Pusninc Incots from their Movutps, J. Imray, 
London.—3rd January, 1882. 
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in ite directions when desired to dig a canal 
with curved bottom. 
3010. SicNaLLinc CopE Apparatvs, H. Gardner, 
ndon.—8th July, communication from 
B. Roe, Western ignallin 
This relates toa system o semap ore 8! at 
ht with a lamp and coloured glasses, the ~ Bm 
object being to arrange a code of colour signals which 
in various combinations may be formed into words 
and sentences for ship signalling, &. 


3019. Compre Corton, &c., W. R. Moss, Bolton.—9th 
uly, 1881. 6d, 

For the purpose of cylinder A to 

B 


act as a revolving clearer for he waste fibres 
from the ends and journals of the detaching rollers 


and C, a brush or brushes D are Sh nang oe 
venient part of the comb ylind le, in 
of the fluted segment E a the cylinder a 
series of holes are drilled, into which a number of 
tufts of bristles or brushes are 
are sec 

otherwise, 


brushes or clears the waste fibres of cotton from the 
ends of the detaching rollers at each revolution of the 
cylinder. 


3025. Roastine &c., C. H. Andrew, Stock- 
port.—9th July, 1 
The tobacco is a rotating ‘inder 
surrounded with a casing lined with as! 
heated by means of a gas-burner beneath it. 


38082. ImpRoveMENTS IN REGULATING ELECTRIC 
CURRENTS AND IN THE APPARATUS OR MEANS 
EMPLOYED THEREIN, Sir W. Thomson, Glasgow.— 
9th July, 1881. 10d. 

This invention consists in an automatic appliance 
for regulating by means of electro-magnetic force the 
work of an electric accumulator or voltaic battery by 
increasing or diminishing the | number of working 
cells. One species of this 
——— of current, another a constant electromotive 

orce. 

3040. yates Water, J. H. Porter, Blackfriars. 
—llth July, 6d, 

This relates hy pall: for automatically regulating 
the san yd of solution of lime or other reagent 
pa A in carrying out the softening or purification 
of water. 


3048. Bicycues, &c., J. T. Barrett, London.—12th 
July, 1881. —(Void. > oe 

This relates, First, to attaching the saddles to the 
—- by hinges or ball-and-socket joints, so as to 

low of a slight side movement; Secondly, to the 
use of a sun-and-planet motion, the sun wheel being 
fixed to driving wheel, and the planet wheel to the 
treadle axle ; Thirdly, to an attachment on each side 
of the fork carrying a wheel driven by chain from 
the driving wheel; Fourthly, to the construction of 
tricycles with bent’ axles ; Fifthly, to a tricycle with 
a single front wheel, the backbone carrying two small 
wheels revolving independently of each other; and 
Sixthly, to a method of converting bicycles into 
tricycles. 

3044. Printinc on EnNvELores, W. McKenzie, 
Dubdlin.—12th July, 1881.—(A communication from 
S. A. Grant, U.S.) 

The envelopes are laid side by side in a sloping 
trough, down which they slide. In front of the lower 
end of the trough a travelling band consisting of two 
parallel straps with transverse wires is made to move 
intermittently, and at each movement one of the 
wires catches under the flap of the envelope and 
carries it along an upwardly inclined printing table, 
where during the pause in the movement of the 
band it receives its impression, and is then carried 
forward and discharged into a sloping trough. 
$3045. Suurties or Looms, J. Broadhead, Hudders- 

jield.—12th July, 1881. 6d. 

The shuttle consists of a cast iron shell with a rib 
within which the weft end rests, the sides of the shell 
being open and covered with a plate which may be 
renewed when worn. The runners are constructed 
of outer = inclosing a roller of compressed paper 
or cotton theyare connected toa blade spring, soas 
to prevent oe by shock and obstructions. To admit 
the use of weft direct from the cop without employing 
a skewer, the cop is enclosed in a box in the shuttle 
and over it closes a spring or other guard and holding 
finger, which pe’ — the weft torun out while holding 
the cop in its 


3057. Boots anp Suoks, C. Lion, Spitalsields.—12th 
July, 1881. 4d. 

The object is to facilitate the fastening of button 
boots, and it consists in introducing an elastic strip 
in one or other side of opening, whic’ i will give suffi- 
ciently to bring the holes well over the buttons, and 
— them to pass over same without using a button 

ook. 


3065. Propetiinc Suips, B. A. Brydges, Berlin.— 
—12th July, 1881.—(4 communication from J. B. 
Merkl, Berlin.) 6d. 

This consists in the use of a number of oars or 
paddles with suitable flaps which open as the oars are 
moved forward, but press with their entire surface 
aad the water when moved in the opposite direc- 

on. 


3066. MuLEs ror Sprxninc anp Corton, 
&c., H. Bolton.—13th July, 1881. 
is ists in a! its to enable the bottom 
of the cops to be formed with a short “chase” with- 
out increasing the liability to underwind. To the 
copping rail a supp tar is attached, and can 
be raised or lowered to the level of the upper surface 
of the copping rail. To the copping plates which carr 
the copping rail is attached a nut, through wide 
ses ascrew, and by which the supplementary rail 
raised abeve level of the copping rail, thereby 
causing it to act upon the bowl connected to the faller, 
and so the “chase” of the cop to any 
desired extent. 


8069. Manvuracture or ILLuminatine Gas, W. R. 
Lake, London.—13th July, 1881.—{A communication 
from A. Wittamer, Antwerp, Belgium.) 6d. 

This relates to apparatus for transforming properly 
prepared a air into illuminating gas by 
means of liquid volatile hydro-carburets or hydro- 
carbons. Three superposed cylinders are used, the 
central one connected with the lower one by a series 
of tubes. Air is forced into the upper chamber by a 
caloric pump and passes into a copper tube surround- 
ing the central cylinder, and then through the small 
tubes into the bottom of the lower cylinder, where it 
passes in fine — through the hydrocarbons, and 
finally enters the top of the central cylinder trans- 
formed into illuminating gas. 


FOR THE MANUFACTURE oF SuGaR, 

VW. Haddan, Kensington.—14th July, 1881.—(A 

from J. J. Delori, Snaeskerke, Bel- 
gium.) 6d. 

This consists in the introduction of dry steam into 
the slaking basket of a closed turbine, and is also 
applicable to overshot turbines. The invention is 
performed by means of a tube terminating in the 


upper annular space of a cone, into which the steam 
is led, and wherefrom it pes3es into a second super- 
ed cone, which is provided with orifices or o 
ngs, through which the steam passes into the telling 
basket completely dry. 


3082. Foop ror Horsks anp J. Long, Read- 
ing.—14th July, 1881.—( Ve ey 

This consists of maize, oatmeal, 
wheat, peas, rice cone, seed "cake, fenugreek 
carraways, and allspice reduced to powder, and nixed 
with treacle and water so as to form a paste, which is 
then baked. 

3098. Dryinc Macuinery, W. and D, H. Gibbs, 
Chingford.—15th July, 1881. 

An inclined trough A ieee at top with a 
chamber B, in which is mounted a fan D. The 
material to be dried is fed in at C and passes over the 
tines J, below which are louvres K, to both of which 
a vibrating motion is imparted, so as to cause the hay 


or rahe 9g material to towards the bottom of the 
h. Below the fan is a furnace G, to ~—— air is 
= itted, and becoming heated is propelled by the 


fan into the trough A through the louvres, and acts on 
the material to be dried. 


$8100. UriLisation oF CARBONIC ACID AND OTHER GAs 
FoR Morive Power, &., W. R. Lake, 
London.—15th July, 1881.—(A communication from 
E. W. Kellogg, Hartford, U.8.) 

This relates to improvements in - utilisation of 
carbonic acid and other for obtaining motive power, 
and in the apparatus therefor, and is specially applic- 
able to the propulsion of torpedo boats. One feature 
consists in producing a reservoir containing a liquid 
produced by subjecting the gas to pressure, and 
another vessel connected therewith, an intermediate 

space between the reservoir and engine, this vessel 
being of suitable form and size to permit within it the 
expansion of the liquid into gaseous form, and con- 
necting with the reservoir below the level of the 
liquid therein, so that the expansion takes eng in 
the vessel and not in the reservoir, thus avoiding the 
excessive refrigeration within the reservoir incident to 
such expansion. Another feature consists in makin; 
the second vessel in the form of a coil of pipe, an 
heating it to avoid refrigeration ; and a third feature 
consists in placing the expansion chamber upon the 
exterior of a to 0 boat, so as to be in contact with 
the water and thus prevent refrigeration therein. 
83102. Inrernat Stoppers ror Borries, &c., A. T. 

King, Nottingham.—l6th July, 1881. 6d. 

One form of stopper consists of a central plunger of 
wood, ivory, or china, with a disc or button at each 
end, between which is an india-rubber washer. 

3108. Sreamsuips, &c., KR. F. Fairlie, Westminster.— 
16th July, 1881.—(Void.) 2d. 

This consists in ry the deck of the vessel 
loosely on the top of the hull, so that should the 
vessel sink, the deck would float to the surface and be 
available as a raft. 

3106. Horsesnoes, &c., T. G. Farmer, Yorkshire.— 
16th July, 1881. (Not proceeded with.) 2d. 

This consists in fitting renewable toe-and-heel calks 
to slide into a groove in the shoe. 
$114. Roors ror Houses, W. R. Lake, London.—16th 

July, 1881.—{A communication from J. Schieder and 
C. Polzer, Vienna.) 4d. 

A lattice or trelliswork of wire or strips of metal or 
wood is stretched over and fastened to the rafters and 
then coated with cement or hydraulic lime. 


$3116. ror Ratsina, &c., Buinps, G. Fur- 
ness and J. Robertshaw, Manchester.—18th July, 
1881. 6d. 

The roller has a stud at each end, and is supported 
in brackets, the one on the right having a slot, a 
guide eye, for a cord to pass through from the pulley, 
and a stud to arrest the motion of the blind. T e 
pulley is formed witha ratchet, the teeth of ‘which 
come in contact with the stud when the cord is 
released and stop the blind in the desired position. 


3138. Icr, B. Edwards, London.—18th July, 


This m4 to means for preventing the forma- 
tion of air bubbles in ice, and it consists in first 
filtering and then boiling the water to be made into 
ice, aol after allowing it to cool it is run into the cells 
in which it is to be frozen through a pipe dip pping 
nearly to the bottom of each. According to one 
each cell is made separate, its sides, ends, and bottom 
being formed by hollow divisions through which the 
brine or — liquid —- An air-tight cover is fitted 
over the cell, and allair liberated and withdrawn 
during freezing by means of an air pump. 


$3125. Macuivery ror THE SHELLS OF 
— W. Allen, Sunderland.—18th July, 1881. 


This relates to improvements on patent No. 297, 


A.D. 1875, and consists of improved machinery for 
drilling the shells of = in which the axes of 


= 


the standards B, which are movable around the 

circular bed A, are driven by cords H around a central 

pulley E. 

3126. Borer Tunes, F. H. F. Engel, Hamburg.—18th 
July, 1881.—(A from J. Bmpson, 
Steinwdrder, Germany.) 4d. 

The boiler tubes are formed with a thread-like or 
spirally corrugated surface, so as to present increased 
heating surfaces. 

3180. Evaporatine Apparatus, W. R. Lake, London. 
18th July, 1881.—(A from J. A. 
Morrell, New York, U.S.) 6 

This relates to apparatus to cos juices extracted 
from sugar-cane and similar substances, so as 
reduce them to a semi-liquid or solid form. The juice 

— in a continuous stream through a coil of 
by a furnace or other eo le means. e 
coil of pipe may, if necessary, ly increase in 
diameter from the point where > jeles enters to the 
point where it leaves the coil. 

8131. Horsesnoxs, &c., W. R. Lake, London.—18th 
July, 1881.—(A communication from J. A. Burden, 
U.8.) 


6d. 
carries the lower dies, and is driven 
and held in its stopped position by a double ratchet 
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wheel secured to it. The main shaft carries two 

excentrics which actuate the pawls gearing with the 

double ratchet wheel. The invention also relates to 
means for thickening the heels of the shoes after they 
are bent, swaged, creased, and punched, 

3182. Dovsiina, Winpinc, anp Twistina Fisrovus 
MareRiALs, J. and J. Horrocks, Manchester.—19th 
July, 1881. 

This consists in improved combinations and arran 
ments of machinery described in patent No. 4278, 
dated 22nd October, 1879, the principal feature of which 
consists in so arranging the bobbin that when a 
thread breaks it does not require to be lifted out of 
contact with the periphery of the driving drum, but 
is brought out of contact therewith by aflowin it to 
roll or come away from the periphery of the driving 
drum by its own gravity, or its gravity in addition to 


that of the frame in which it is carried, and the 

weight suspended upon it. By this arrangement a 

weight to lift the weight of the frame and bobbin 

when a thread breaks is dispensed with, and thus, for 
doubling and winding coarse counts, additional 

— may be conveniently used for pressing the 

bobbin upon which the threads are being wound more 

firmly against the driving drum, which is an advan- 

tage with that class of threads. The drawing is a 

sectional elevation illustrating two modes of carrying 

out this part of the invention. Other improvements 
are described. 

3141. Tootu Brusues, G. Gillies, London,—19th July, 
1881. 6d. 

A recess is formed in the back of the brush, and 
holes are drilled through the back to receive the 
bristles, a small looking-glass being then secured in 
the recess, the object being to enable the user to 
examine his mouth, teeth, and gums, 

3148. Breecu-LoapiInc Macazine SMALL-ARMS, J. 
Edge, jun., Yardley, and J. Deeley, Birmingham.— 
19th July, 1881. 10d. 

The store of cartridges is contained in a tube 
extending from the breech chamber of the gun 
throughout the length of the stock, the cartridges 
being urged forward by a spring. The raising and 


lowering of the sliding block which opens and closes 
the breech end of the barrel, the working of the 
extractor, and the liberation from the magazine of the 
cartridges one at a time are effected by the motion of 
a hand lever on the side of the body of the gun. The 
raising of this hand lever effects the lifting of the 
sliding block, and the lowering of the said lever effects 
the depression of the sliding block, the ejection of the 
spent cartridge case, and the liberation of another 
cartridge from the magazine. The said hand lever is 
on an axis which passes across the body of the 
gun. The distant end of this axis carries an arm of 
a lever, the curved end of the long arm of which 
engages in a slot or opening in the bottom of the 
sliding block. 
3149. Matt Extract, H. R. Randall, Brooklyn, U.S. 
—19th July, 1881. 6d. 

This invention relates to a process of manufacturing 
malt-extract from raw grain or starch bearing mate- 
rial for brewers’ use, and consists in reducing the 
grain to a ground condition, then eliminating the 
starch therefrom at a comparatively high tempera- 
ture, and subjecting it tothe action of malt at a 
lower temperature for converting it into dextrine 
and glucose, or a malt extract, so that the starch 
being by the first step completely eliminated from the 
refuse is exposed to the full action of the malt, 
thereby ensuring the complete conversion of the 
starch into malt extract, and in expressing the extract 
or liquid from the refuse through the agency of a 

ticulated or forami apron and elastic rollers, 
between which the apron passes and carries the mass 
from which the extract is to be separated. 


a state or jelly, and it consists in providing 
means for subjecting the liquid to different degrees 
of heat at certain stages. A is the pipe through 
which the liquid passes, and which is of a circuitous 
form, the upright parts each having steam jackets B. 


The steam pipe C leads from a boiler, and branches D 
connect it with the steam jackets, cocks Cl being 
fitted to each branch to enable the amount of steam 


3150] 


all > 


ing to the respective jackets to be regulated as 
Rosired. 


3163. Evaporatinc Vacuum Apparatus, F. H. F. 
Engel, Hamburg.—20th July, 1881.—(A communica- 
tion from Niederberger and Co., Hamburg.) 4 

This relates to apparatus for evaporating liquids and 
condensing extracts or solutions to a thick and paste- 
like consistency. It ists of a stationary cylin- 
drical vessel, into which the evaporating liquid is 
introduced. Through the vessel es a rotating 
iron tube, placed below the centre of the outer vessel, 
and containing a number of copper boiler tubes, 
through which steam is caused to circulate. A vacuum 
is maintained within the stationary vessel. 

81'70. CLEANSING, AND Puriryine R. BR. 
Gibbs, Liverpool.—2lst July, 1881. 6d. 

Strips of glass, wood, or other material are placed 
in a frame so as to form a series of horizontal V or U 
troughs extending from side to side, and made water- 
tight. Water is admitted to the top trough and over- 
flows from one to the other to the bottom, the air to 
be purified and cooled passing through the frame and 
coming in contact with the falling water. 

81'72. Sounprnc Macuines, Pressure Gavoegs, &., 
T. Bassnett, Liverpool.—2lst July, 1881.—(Not pro- 
ceeded with.) 2d. 

This consists of a tube cut in two diagonally from 
near theside at one end to an inch from the other end, 
then draught across the wide part, the cut in its dia- 
gonal direction not being straight but in a long curve 
somewhat resembling an ‘‘ ogee,” in such manner that 
if the half tube is closed at its cut side and ends and 
water be forced over and into one end against the 
pressure of the containing air, the water will rise and 
compress the air in equal or nearly increments of height 
for equal increments of pressure. 


3174. Fence Wire, A. C. Henderson, London.—21st 
July, 1881.—(A communication from Messrs. Witte 
and Kamper, Osnabriick, Germany.)—(Not proceeded 
with.) 2d. 

Whilst twistin the strands of wire, pieces of metal 
with pointed ends are inserted at regular intervals be- 
tween them, soas to form spikes or barbs. 
81°76. Carpets, E. Crossley, G. Marchetti, R. Cochrane, 

and W. Mallinson, Halifax.—2lst July, 1881. 4d. 

This relates to the manufacture of jacquard loom 
carpets by the introduction of printed worsted, jute, 
cotton, or other yarn for warps or wefts along with 
dyed, grey, or plain yarn. 

3177. ImpROVEMENTS IN THE INSULATED COATINGS 
AND Covers, &c., FOR WIRES AND CABLES FOR 
TeLEGRAPHIC PurRposEs, &c., T. J. Mayall, Read- 
ing, Mass.—21st July, 1881.—(Not proceeded with.) 


The inventor employs a compound of india-rubber 
and graphite. This is rendered plastic, cut into 
strips, and the wires enclosed in it, an external 
covering being afterwards wound round. The inven- 
tion also refers to machinery for winding the com- 
pound round the wires. 

83183. Decoration or Paper Hanarnos, &c., W. and 
W. Cunnington, Chelsea.—2lst July, 1881. 2d. 

A surface to be decorated is either covered or has 
any desired pattern printed on it with size, and a 
mixture of powdered mica with brocade ; bronze pow- 
der and powdered gold leaf is then shaken, beaten, 
flocked, or blown on. 
$184. Apparatus For Tanninc, W. H. Cox, Bermond- 

sey.—2lst July, 1881. 4d. 

The hides, after being prepared by liming and 
washed clean, are placed in a long pit in several piles, 
with movable divisions between them, but through 
which there may be a free flow of liquor. Each pile 
stands on a skeleton platform capable of being raised 
or lowered, and the hides are successively moved from 
one division of the trough to the next. 
$185. Sotrrarres or Srups, &c., L. A. W. Lund, 

London.—2\st July, 1881.—(Not proceeded with.) 
9 


2d. 

This relates to solitaires in two parts, and consists in 
forming the shanks flat so as not to turn in the button- 
hole, and forming a flange between which and a pro- 
jection on the shank the material is held so as not to 
allow the shank to fall out when the head of the soli- 
taire is removed. The head and shank are secured to- 
gether by a spring fastening. 

3189. IMPROVEMENTS IN AND RELATING TO ELECTRIC 
Lamps, &c., W. R. Lake, London.—2\st July, 1881, 
—(A communication from H. S. Maxim, Brooklyn, 
New York. 8d. 

This relates to improvements in the method of 


manufacturing carbons for the inventor’s incandescent 
lamps, which improvements consist chiefly in causing 
an electric current to pass through them ina carbona- 
ceous gas or vapour ; also to a method of sealing the 
conducting wires in a glass stopper. The figure shows 
a simply constructed lamp combining some of the 
improvements. A is the globe having an open neck, 


into which is fitted stopper B, containing conductors 
DD. The stopper is cast in a mould so as to form the 
indentations shown; the small holes for conductors 
are then drilled. The conductors, which have a slight 
taper, are then drawn through, and the spaces round 
filled with gum copal powder. The whole is then 
heated, and the wires drawn through until they auite 
fit the holes. Other improved forms of lamps are illus- 
trated and described in the specification. 


319'7. GALLERY FOR GLOBES AND OTHER Lamp 
Guasses, J. W. Cade and T. W. Duffy, Liverpool.— 
22nd July, 1881.—(Not proceeded with.) 2d. 

The object is to prevent the pressure of the gallery 
on the globe when the latter expands by heat, from 
cracking it, and it ists in substituting a spring 
clip to one of the arms of the gallery in place of the 
usual holding screw. 

3198. Fastener ror Corps AND Ropes, J. W. Cade 
and T, W. Duffey, Liverpool.—22nd July, 1881.— 
—(Not proceeded with.) 2d. 

The fastener consists of a plate carrying a pin or 
stop and a serrated quadrant hinged to the plate, and 
so arranged as to join or hold the blind cord between 
its serrated face and the pin or stop on the plate. 
3201. Printinc CHARACTERS AND Composinc DEVICES 

THEREFOR, W. P. Thompson, Liverpool.—22nd July, 
1881.—(A communication from A. H. Rogers, Spring- 
field, Mass.) 6d. 

This relates, First, to the formation of the cha- 
racters ; Secondly, to an elastic composing tube; 
Thirdly, to a rigid composing bar having sides of 
differential areas; Fourthly, to printing characters 
adapted by their form to be set side by side to form 
= lines ; Fifthly, to a self-inking hand stamp; 

ixthly, to an oscillating _— dating stamp therein ; 

Seventhly, to spring clamps fixed on the platen ; 

Eighthly, to a combined hand and dating stamp; 

Ninthly, to solid composing rods on which the 

characters are held in the last-named stamp and in 

the self-sinking hand stamp; Tenthly, to a hand 
stamp having dating characters therein; Eleventhly, 

to a curved composing rod; and Twelfthly, to a 

character stamp which may be used with special 

characters not perforated to receive the elastic tube, 
composing bar, or rod. 

3202. Stanparp Welcuts, W. Parnall, Bristol.— 
22nd July, 1881. —(Provisional protection not 
allowed.) 2d. 

This consists in ergo sc. | cast iron weights so 
as to prevent rusting and loss of weight. 

3205. Writixc InstruMeEnts, J. Kuttner, Dalston.— 
22nd July, 1881.—(Not proceeded with.) 2d. 

This relates to stylographic fountain pens, and con- 
sists, First, in the application of a needle wire which 
extends throughout the instrument and is of uniform 
thickness, and serves as vibrating by its own inherent 
elasticity without the forming of such wire into a 
spring, or as non-vibrating according to the will of 
the writer; and, Secondly, in the application of a 
regulating plug in which the needle wire is perma- 
nently secured, and which serves to regulate simul- 
taneously the tension of the needle wire and the air 
supply. 

3210. LicutTinc Lamps anp Matcues, W. H. Stokes, 
Birmingham.—22nd July, 1881. 6d. 

This relates to means for igniting the match by 
which the lamp is to be lighted, and it consists in 
placing the match in a holder and forcing it through 
a tube, the further end of which is split so as te bear 
with a certain pressure on the end of the match and 
ignite it as it is forced out. The match-holder may 
be inserted in a tube formed in the lamp over the 


wick. 


3211. AN Improvep Process ror ZINc 
FROM ITS ORE AND FROM OTHER MATERIALS, H. H. 
Lake, London.—22nd July, 1881.—(A communication 
from L. Létrange, Paris.) 8d. 

This consists in the application of dynamo-electric 
or magneto-electric currents to the decomposition of 
the zinc ore. In the case of blende, the ore is roasted 
at_a moderate temperature so as to decompose the 
sulphates without allowing the sulphur to escape more 
than is absolutely necessary; the sulphate of zinc 
thus produced is then dissolved in water and subjected 
to the action of the electric current, which precipitates 
the zinc in a metallic state and renders the acid 
derived from the decomposed salts available for use. 
When calamine or oxides of zinc are to be treated « 
sufficient quantity of blende is introduced to furnish 
the sulphuric acid required to form a permanent bath 
of sulphate of zinc. 

3216. Sucar, &., W. E. Halse, Mincing-lane.—23rd 
July, 1881.—(A communication from U. Esmarch 
Passburg, St. Petersburgh.)—(Not proceeded 
with. 

This relates to the drying of refined sugar, and con- 
sists in the employment, either alternately or com- 
bined, of an elevated temperature and a vacuum upon 
refined sugar contained ina peculiar arrangement of 
apparatus, whereby the water contained in the syrup 
with which the refined sugar is contaminated is more 
economically and advantag ly removed. 

3220. Looms, ¢C. 7. Bradbury and R. H. Harrison, 
Chester.—23rd July, 1881.—(Not proceeded with.) 


2d, 

This relates to the letting-off motion, and consists in 
arrangements to enable an uniform and regular quan- 
tity of warp to be given off from the warp roller for 
weaving. Two core pulleys are employed, one con- 
nected to the ‘sand roller” which “takes up” the 
piece, and the other to the yarn beam or warp roller. 
A band s over these pulleys and is gradually 
shifted along them as the diameter of the warp beam 
decreases, 

3222. Dryine Fasrics at TENSION, R. F. and W. H. 
Carey, and W. Partington, Nottingham. — 23rd 
July, 1881.—(Not proceeded with.) 2d. 

The object is to simplify and expedite the operation 
of drying fabrics which have undergone a wet pro- 
cess, and it consists in enclosing the upper portion of 
endless chains which carry the fabric within an 
expanding horizontal flat tube which is intended to 
receive currents of hot air, and is capable of expanding 
and contracting laterally as the chains are adjusted to 
hold the fabric stretched from selvage to selvage. 
3224. ImpRoveMENTS IN GALVANIC BATTERIES, &c., 

J. Higgin and A. J. Higgin, Manchester.—23rd 
July, 1881.—(Not proceeded with.) 

This consists in the use of tin and carbon for the 
elements in a solution of dilute sulphuric acid. 

3226. Weavine Gauze, Leno, &c., R. Ecroyd, Burn- 
ley.—23rd July, 1881.—( Not proceeded with.) 2d. 

The object is to dispense with doup healds in weav- 
ing leno, gauze, and such-like fabrics, and it consists 
in forming a metallic reed arranged so as to act as a 
heald in each space between the dents, or in as many 
spaces as are required to form the pattern of the piece 
a metal bar with an eye at topis secured, and through 
the eye the warp threads to form the loop or crossing 
sre the remainder of the warp threads being free 

tween the metallic partitions. A vertical recipro- 

cating motion is given to the reed, and when a 

crossing of the warp threads is required the reed is 

moved to the right or left. 

3229. Raiway Brake Apparatus, 7. 7. Ramsden, 
Smileworth, Yorkshire.—23rd July, 1881.—(Not pro- 
ceeded with.) 2d. 

A cistern on the engine is stored with a fluid,fand a 
pipe leads from it to all or any portion of the train 
under brake, a branch pipe being joined to the main 
pipe opposite each wheel ofeach carriage. The branch 
pipe may be of smallerdiameter than the main pipe, 
and it conducts the pressure from the main pipe into 
the brake shoe provided for each wheel. 


3233. Macuinery, &c., 7. Coulthard, Pres- 
ton.— 28rd July, 1881. 6d. 
This relates to an improved construction of adjust- 
able ring holder for double fi: rings employed in 
ring and traveller frames, and is designed to obviate 


the necessity of springing or bending the holder to 

allow of the lower fiange of a double ring being intro- 

duced within the jaws of the holder, and it consists of 

a flat annular ring of sheet metal whose central open- 

ing can pass easily over the ring. 

3236. SHarPenine THE TeETH or CaRD A. 
C. Henderson, Holborn.—25th July, 1881.—(A com- 
munication from A. Rousseau and Sons, Reims, 
France.)—(Not proceeded with.) 2d. 

The card ribbon winds on to adrum round which 
three grindstones are mounted,and act upon the teeth 
so as to give them a sloping edge. 

83239. Freep-waTer Heaters, J. H. Johnson, London. 
—25th July, 1881.—(A communication from G. S. 
Strong, Pennsylvania, U.S.) 6d. 

This relates to feed-water heaters especially ada) 
to locomotive boilers. A is part of the barrel of the 
boiler, and B the heater, which is saddle-shaped and 
is supported by brackets free from contact with the 


shell of the boiler. Dare the exhaust pipes from the © 


FIC.1. 


Bess} 


two cylinders, and E two exhaust nozzles, one of ordi- 
nary construction to allow a direct passage of steam 
through it, while the other is formed as shown in 
section at Fig. 2, that is with three chambers, through 
one of which M steam passes direct into the smoke- 
box, while a portion of the steam also passes by 
chamber Ml into pipe F, and back through pipe F!, 
into chamber M2, from which it also passes into the 


smoke-box. The pipe F leads to the heater B and 
passes the steam through a series of pipes H—round 
which the water circulates—and then enters pipe F 
on the opposite side of heater B. Off top of the heater 
is a chamber containing a coil J, heated by live steam, 
and above it is a filtering medium K, so that the feed- 
water must be first superheated by the coil, and then 
pass through the filter before escaping at O. 


$241. Army TrEeNcHING TooLs, A. H. Storey, Surrey. 
—25th July, 1881.—( Not proceeded with.) . 
This relates to a combined pick and shovel or spade. 


$3242. Printinc Piacarps, W. Brierley, Halifax.— 
25th July, 1881.—(4 communication from P. Dhonan, 
Dresden.)—(Not proceeded with.) 2d. 
This relates to the printing of placards by means of 
sheet copper stencils and an elastic inked roller. 


3244. Corps, &c., W. Dean and A. Orrah, Hudders- 
Jield.—25th July, 1881.—(Not proceeded with.) 2d. 
The piece is woven with plain cotton back, the 
cotton being undyed, and after scouring it is passed 
over a roller immersed in a dye of the colour of the 
pile or face of the fabric, thereby ensuring uniformity 
of colour of the back and of the pile. 


8245. Monocycie, T. Brown, London.—25th July, 
1881.—({ Not proceeded with.) 2d. 
The one wheel is balanced by two riders, one sitting 
on either side thereof, and their seats being capable 
of sliding to compensate for any difference of weight. 


248. Caps anp Harts, S. KR. Prager, Spitaljields.— 
25th July, 1881.—(Not proceeded with.) 4 
This relates to the manufacture of hats And caps of 
cloth, fur, silk, oilskin, or other pliable material, so 
that the crown and sides may be changed or shifted 
from one material to another at pleasure. 


3249. Betts anp Gones, R. C. Lindop, Liverpool.— 
25th July, 1881.—(Not proceeded with.) 2d. 

This relates to means for giving any desired number 
of strokes of the hammer by one movement, and it 
consists of a serrated or V-grooved bar and a pallet 
connected to the inner end of the hammer rod. The 
serrated or ved rod can be moved in and out, and 
when so moved causes the pallet to rise and fall over 
the projections and into thé hollows one at a time. 


$3250. Sream Cookinc APPARATUS FOR MILITARY 
oe &c., D. Grove, Berlin.—25th July, 1881. 


The cooking apparatus consists of two large and 
two small boilers with inclined bottoms, the large ones 
to contain the soldiers’ food, and the small the officers’ 
food. These boilers are steam jacketted, and are 
mounted ona frame running on wheels and provided 
with a suitable furnace and chimney to supply the 
necessary heat. 
$253. anp VioLer Co.ours, Dr. W. Majert, 

Heidelberg.—26th July, 1881.—{Not proceeded with.) 
2d. 


This consists in the production of colours by oxida- 
tion in an alkaline, neutral or weak acid solution of a 
mixture of mono or bihydroxylised substances derived 
from aromatic carburets of hydrogen or from their 
substitutes, and of the sulphonic acids of aromatic 
diamines derived from the primary, secondary, and 
tertiary aromatic amines. 


3257. Treatinc or FinisHinac Gavzs, Bopstn-NEt, 
TULLE, &c., C. D. Abel, London.—26th July, 1881. 
—(A communication from G. H. Gruner, Dresden.— 
(Not proceeded with.) 2d. 

This relates to treating or finishing gauze-like 
textile fabrics by subjecting them in a stretched con- 
dition, and while coated with starch powder, First, to 
the action of steam inside a closed retort or chamber, 
then to the action of cold water, and lastly, to the 
action of steam again. 
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3150. Evaporatinc Dryino Apparatus, W. R. 
Lake, London.—19th July, 1881.—(A communication 
from C. G. Till, Brooklyn, U.S.) 6d. 
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. GasEviers, &c., C.D. Adel, London.—26th July, 
1881.—(A communication trom Messrs. Keyling and 
Thomas, Berlin.) 2d. 

This relates to the substitution for the usual balance 
weights of sliding gaseliers und pendant lamps, of a 
spring drum on to which the chains of the lamps are 
wound. 

3262. Morpantine Textite Fasrics FoR 
anD Printine, J. Knowles, F.C.S., Manchester.— 
26th July, 1881. 2d. 

This relates to the mordanting of fabrics previous 
to dyeing with alizarine, madder, logwood, or other 
dyeing material, and consists in substituting for the 
acetates of iron and alumina usually employed, a 
solution of the double salt known as ferrous ammo- 
nium sulphate of a suitable strength, by using which 
the fabrics are in a fit state to be completely dried, 
and are ready for dyeing without the intermediate 
process of ageing. 

3265. AsTRonomicat Apparatus, H. J. Haddan, 
Kensington.—26th July, 1881.—(A communication 
from J. Blanc and C. Dumas, Lyons.—({ Not pro- 
ceeded with.) 2d. 

The object is to demonstrate by machinery that the 
earth is obliged to revolve in twenty-four hours round 
its axis by the dilatation and condensation of the air 
sphere by which it is enveloped. 

Avtomatic Motive Power Apparatus, H. J. 
Haddan, Kensington.—26th July, 1881.—{A com- 
munication from J. Raktjen and J. F. N. Stejfen, 
Hamburg )—(Not proceeded with ) 2d. 

A large wheel turns on a horizontal beam, and has 
on both sides tooth wheels gearing with two smaller 
wheels. On the periphery of the large wheel are 
arms with hanging weights. 

3270. Gearixe anp ReEverstnc GEAR FOR PLANING 
E. A, Brydges, Berlin.—26th July, 1881. 
—{A communication from J. C. Eckardt, Stuttgart, 
Germany.)—{ Not proceeded with.) 2d. 

This relates to the ing and reversing gear for 
planing machines so as to obtain a perfectly straight 
guide for the backward and forward movement of 
the table by continuous revolution of the driving 
shaft. 


3273. Boats, &c., W. A. Pope, London. 
—26th July, 1881.—{Not proceeded with.) 2d. 

A screw propeller driven by pedals is used to propel 
pleasure boats in place of oars or sculls. 
32°75. Gas Moron Encrnes, R. Ord, Devizes.—26th. 

July, 1881. 6d. 

This relates to gas engines with a piston working in 
acylinder in which the explosion of gas and air is 
effected, causing the piston to drive acrank shaft, and 
its object is to increase the certainty of firing the 
charge, and thus enable the engine to run at a greater 


speed, and it consists in combining the cylinder with 
a pump to force gas into the lighting chamber, and 
air into a contiguous chamber, whereby a certainty of 
—_— of the charge is obtained. A is the cylinder 
e admission of gas and air to which and to the 
lighting chamber, and the ignition of the ligh 
charge, and the firing of the main charge is controll: 
by slide valve F, which is forced downward by a suail 
cam G on the crank shaft, a spring effecting the 


return. The spent gases are discharged by valve H 
operated by excentric I, which also works the air 
pump K and pump L, the latter supplying to 

a lighting chamber in the slide valve F, while the air 

pump supplies a current of air which acts upon the 

protruding flame from a fixed light in a cone, in such 

@ manner that the light and air are blown into the 

lighting chamber. 

32'77. Looms, J. L. Byrom, Yorks.—26th July, 1881.— 
(Not proceeded with.) 2d. 

This consists in arrangements for weaving in power 
looms pieces containing swivels or picks of weft 
extending across a portion only of the breadth of the 
fabric, thereby avoiding the waste of weft which now 
takes place by the weft having to be floated over the 
middle portion of the piece. 

3281. Pcriryinc Os, W. Barlow, London.—26th 
July, 1881.—(A communication from J. H. Chaudet, 
Paris.) 4d. 

This relates to purifying oils by the reducing agency 
of sulphurous acid, alkaline bisulphites, and alkaline 
hydro-sulphites. 

3285. Parxts ror Coatiye Sures’ Bottoms, &c., A. 
B. Rodyk, London.—27th July, 1881.—(A communi- 
cation from N. B. Dennys, Singapore.)—(Not pro- 
ceeded with.) QW. 

Zinc is suspended in a semi-saturated solution of 
crystals of sulphate of copper in the proportion of 
1 ewt. of zinc to 14 cwt. of sulphate of copper. The 
resulting deposit is collected and dried, pulverised, 
sifted, and ground to a fine powder, to which the 
juice of the tree known as ‘ elaococcus vernicia” is 
added in sufficient quantity to form a paint. 


3286. Deoporisinc Disinrectine AGENT, &. 
Goolden and A. Mackay, Southwark.—27th July, 
1881. 4 

This relates to the use in various forms and combi- 
nations of gum kauri as a disinfectant and deodoriser. 
3288. Riverrine sy Warer, AiR, STEAM, OR OTHER 

Power, F. A. Paget, London.—27th July, 1881.—(A 
communication from J. Haswell, Vienna.)—(Not pro- 
ceeded with) 2d. 

This relates to apparatus whereby, when a simple 
pin is inserted in a hole in the two parts to be joined, 
a rivet head is simultaneously formed on both ends of 
such pin. 

3289. Bicycites, W. H. Hyde, Shegield.—27th July, 
1881.—{Not proceeded with.) 2d. 

The object is to reduce the friction of the working 

, and consists in introducing a set of antifriction 

between the head of the backbone and the head 
of the front fork, and another set between the head of 
the backbone and the socket of the steering handle. 

$3290. AtracuMeENT oF Buttons To Boors, &c., L. A. 
W. Lund, London.—27th July, 1881.—({Not pro- 
ceeded with.) 2d. 

This relates to a staple which is passed through the 
shank of the button, and then through a hole in the 
material, and also through a metal plate, and the ends 
turned up so as to enter slots in such plate. 

3298. Icnitinc Gas, A. J. Hallam and J, Walsh, 
Lancaster.—27th July, 1881.—({Not proceeded with.) 
», 


2d. 

This relates to the ignition of gas jets by means of 
an electric current. 

3296. Connectors oR FasTENINGs FoR SrRapPs, 
Banps, on Corps, B. P. Alexander, London.—28th 
July, 1881.—{A communication from A. J. Violette, 
Paris.) 4d. 

The ends of the strap or band are secured between 
plates through which pass screws. 

3297. Urixisine Peat Freres FoR THE MANUFACTURE 
or Paper, &c., H. Armstrong, Darlington, and J. 
A. London, London.—28th July, 1881. 4d. 

The peat is washed and treated with a hot solution 
of caustic alkali, and after being again washed is added 
to the ordinary materials used in making paper. 
3380S. ArtiriciaL Stone AND MARBLE AND COLOURING 

THE Same, J. H. Johnson, London.—28th July, 1881. 
—{A communication from La Société Anonyme de 
Certaldo.) 

Gypsum, or other substa ha Iphate of lime 
as its base, is dehydrated in a stove or furnace, and 
then indurated by exposure to the action of the 
following chemical products, either singly or in com- 
bination, viz., sulphate of iron, oxalic acid, carbonate 
of potash, sulphate of soda, salts of magnesia, sulphate 
of alumina, and the like. 

3304. Prorecrion or anp STEEL SURFACES, 
&c., F. Barf, Kilburn, and G.and A. 8. Bower, 
St. Neots, Hunts.—28th July, 1881. 6d. 

This relates to the more effectual protection of the 
surfaces of iron and steel articles by the creation of a 
film or coating of magnetic oxide thereon as described 
in patents No. 862, a.p. 1876; No. 2051, a.p. 1877; No. 
1280, a.p. 1878; and No. 3811, a.p. 1880; and it con- 
sists in a gas furnace composed of a cast or wrought 
iron chamber heated externally by the combustion 
of gas furnished by generators placed at the side. 
The products of combustion round the chamber, 
and the waste heat is utilised to. generate and super- 
heat steam by being made to pass round iron pipes 
filled with pieces of iron, and to which water is 
allowed to enter at the coolest end. The articles to be 
treated are placed in the chamber, and the superheated 
~ song generated in the pipes is caused to act on 

em. 

3305. Improvements Apparatus FoR DIsPLAYING 
anp Recucatine Evectric Lieut, Sir C. T. Bright, 
London.—28th July, 1881.—(Not proceeded with.) 


2d. 
The invention consists in regulating the feed of the 
carbons by the action of two bar electro magnets, 
together with a rack and train of wheels. 


3306. Boots, Snoes, &., EB. Wright, 
July, 1881.—(Not proceeded 
with.) 2d. 

This consists in the employment of a series of lugs, 
hooks, or links attached to the edges of the boot or 
other opening, and of a slide which passes under the 
lugs, thereby drawing the edges of the opening 
a and securely fastening the boot or other 

e. 


$308. Bronze, H. H. Vivian, Swansea.—28th July, 
1881. 4d. 


This consists in the addition of antimony to bronze 
formed by an alloy of copper and tin. 


$8311. Preparinc VEGETABLE SUBSTANCES AND 
ARTICLES SO AS TO RENDER THE SAME CAPABLE 
OF BEING SuBSEQUENTLY COATED WITH METALS, 
J. H. Johnson, London.—29th July, 1881.—(A com- 
munication from A. I. Mahu, Paris.) 4d. 

The substance or article is immersed in an oleaginous 
liquid prepared by placing 4 oz. linseed or other olea- 
ginous matter in 2 gallons of water at a temperature 
of 120 deg. Fah. After this immersion the article is 
placed in an aqueous solution containing about 20 per 
cent. of a nitrate, preferably nitrate of silver, and 
when coated with the solution the article is exposed to 
the action of hydro-sulphuric acid gas, after which it 
may be coated with metal by electro-plating or electro- 
deposition. 


3312. Treatment or Waste Sanp From Giass Fac- 
tories, H. J. Haddan, Kensington.—29th July, 
1881.—(A communication from F. J. Mote, Dampremy, 
Belgium.) 2d. 

The refuse sand from glass works is moulded, com- 
egy cried, and baked, so as to form refractory 

ricks, slabs, flagstones, building materials, and 
ceramic ware. 

3314. TreaTment or Maize To SEPARATE THE 
Germs aND OBTAIN HIGH-QUALITY MEAL AND 
Fioor, 7. Muir, Glasgow.—29th July, 1881. 4d. 

The size after sifting is broken by rolls, the product 
sifted, and the grit sized. Each size of grit contains 
the germs or parts of germs of the same size. The 

it or semolina is then between rolls with sur- 

‘aces, which break the fleshy parts and flatten the 

germs, which are then sifted out by reels or other- 

wise. 


3497. Pianos, J. M. Laboissitre and C. L. Daujon, 
Paris.—12th August, 1881. 6d. 

The whole body—that is, the sound-board, string 
plate, framing, and other parts—are arranged in a cast 
iron frame, consisting of a general frame with stays, 
which carry the devices to receive the screws securing 
the woodwork of the piano. The upper part of the 
frame forms a dovetail sheath, into which slides a 
board which receives the upper studs for the strings, 
the lower studs being rivetted to a plate cast with th 
frame. The hammer of the action is held in its butt 
behind the ordinary position, so as to give more 
weight to act on the hopper, which engages directly 
with the tail of the key, formed with an escapement 
with two steps, so that if one fails the other will act 
on the hopper. The damper is mounted on a rail, 
pivotted and under the action of the “forte” pedal, 
the rail being supported by arms screwed at the back 
to the hammer ruler. A fixed block supports a 
spring which forces back the damper against the 
strings. 

4011. Improvements 1s Evecrric Lamps, B. Hunt, 
London.—l7th September, 1881.—(A communication 
from A. B. Brown, Cleveland, Ohio, U.S.) 8d. 

Fig. 1 shows an elevation and Fig. 2 a vertical 
central cross section of the method by which the 
inventor regulates his carbons. When the current is 
passing and the arc established, a shunt current 
passes through F and F!, H vibrates C, which lifts 
plunger C, which, in turn, lifts the upper carbon. 
The free end of small lever L then makes contact 


with M by its nut K, the lever is turned on its 
fulcrum, so that its forked end lifts valvular plunger 


I, so as to“open the — of plunger C, and let out the 
glycerine, thereby allowing C to move readily in P, 


Fic.e. 


and the carbon to descend. Various modifications of 
this —— are also illustrated and described. The 
feed constant and is alternately increased or 
diminished as the current increases or diminishes. 


SELECTED AMERIOAN PATENTS. 


From the United States’ Patent Office Oficial Gazette. 


252,351. APPARATUS FOR THE PREPARATION OF 
Carson Conpuctors, Ludwig K. Bohn, New York, 
N.Y., assignor in the United States Blectrie Lighting 
Company, same place.— Filed June 23rd, 1881. 

Claim.—{1) The combination of two or more separate 
carbon depositing or testing receivers, each closed by 

a plug or stopper containing the metallic conductors 

to which the carbons are attached, the several 
i ted by a pipe or tube common 

d to be bined devices 


being 
to them all, and adapt 


J 


S 


for exhausting the air and for introducing a gas into 
the said receivers, as and for the purpose set forth. (2) 
In an apparatus for electrically heating and testing 
carbon conductors for incandescent lamps, the combi- 
nation, with main tube G and horizontal tube A, of 
the several bulbs B B, closed 5 4 plugs or stoppers 
containing the conducting wires , carrying clamps 
for retaining the ends of carbon conductors, as and 
for the purposes described. 

252,364. Evecrric Lamp, Moses G. Farmer, Newport, 

R.1.—Filed May 26th, 1881. 

Claim.—The globe mounted in the socket, in combi- 
nation with the carbon A, contained in said ‘lobe, the 
wires B and B!, connected at one end to said carbon, 
the metallic ring D, connected to the other end of the 


wire B, the a E, connected to the wire BI, the 
stand C, provided with one or more springs F F', and 
one or more springs G G1, and the wires ID. and J J! 
all arranged and adapted to operate substantially as 
and for the purposes described. 


252,405. Commutaror ror Ma- 
CHINES, Addison G. Waterhouse, New York, N.Y., 
assignor to the United States Electric Lighting Com- 
pany, same vlace.—Filed April 2nd, 1881. 

Brief.—The rings are formed of two sections or 
plates, to which the ends of the armature coils are 
connected, one of the plates extending more than 

f-way around the commutator, whereby the 


armature coil connected with each ring is short 
circuited while passing the neutral point. Asa modi 
fication, the plates are made of equal length and the 
brushes so arranged as to be in contact with a single 
plate, during a portion of the revolution for the same 
purpose, 

252,570. Hanpsaw, Jas. R. Woodrough, Cincinatti, 
Ohio, assignor to Woodrough and McParlin, same 
place.—Filed October 18th, 1881. 

Claim.—(1) In a hand , the bination, sub- 
stantially as before set forth, of the handle, the heel 
clip secured thereto, the adjustable back provided 


with a tightening nut, and the blade secured with its 

respective ends to the heel clip and the end of the 

adjustable back. (2) The combination, substantially 
as before set forth, of the handle A, the clip B, the 
barbed shank of which is driven into the handle, the 

saw blade D, and the back C. 

252,585. PLouan, Franz Nitschmann, Flatonia, Tez., 
assignor to Franklin P. Walters and Charles A. 
Arnim, same place.—Filed June 18th, 1881. 

Claim.—The combination, with the adjustable 
standard iron A and the handles, of the transverse bar 


G, clamp or hook bolt H, and the pivotted adjustable 
brace L, connected to the furrow bar of said iron, sub- 


stantially as specified. 
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Epps’s CocoA.—GRATEFUL AND COMFORTING. 
—‘* By a thorough knowledge of the natural laws 
which govern the operations of digestion and 
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every tendency to disease. Hundreds of subtle 
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STEEL FOR STRUCTURES, 

Amonast engineers and constructors there seems still to 
be a good deal of difference of opinion as to what should 
be the limits of strain which may be visited upon steel in 
structures, and more especially such structures as bridges 
and roofs. r on steel for structures was read 
before the Institution of Civil Engineers on the 1st inst. 
by Mr. Ewing Matheson, the value of which was greatly 
enhanced by the importaut discussion which it provoked 
then and on the 8th inst. The chief object of the paper 
was to draw attention to the fact that though the uncer- 
tainties and want of uniformity in steel, which hindered 
its application to shipbuilding and boiler-making purposes, 
have been removed, steel is nevertheless but little used, in 
this country ut least, for bridge building, and hardly at all 
for roofs or buildin, In stating his case, which may be 
termed steel versus iron, Mr. Matheson resorted to a series 
of propositions as the most convenient way of eliciting 
opinions on the various points. In these propositions he 
referred to the certainty with which plates and bars of all 
forms are now rolled of steel, to the advantages in 
respect of sizes and weights as compared with iron, to the 
superior mechanical properties of steel, to the question of 
manipulation, and to others leading to the proposition that 
structures of steel are superior to those of iron, but that 
there are at present only a few instances in which its use 
offers any pecuniary advantages, and that this limit to 
the application of steel is partly due to official rules and 
partly to exigencies of design. On all these Sp nner. 
and more, Mr. Matheson et especially from the 
point of view of the constructor; but the question to which 
particular attention is drawn is what is considered the 
anomalous character of the rules of the four official bodies 
by whom the maximum strain which shall be visited on 
the parts of structures is limited, and the properties of the 
material determined by certainstipulations. Of these we have 
first, the Admiralty demanding that the steel used for 
ships shall have an ultimate tensile strength of not less 
than 26 tons, or more than 30 tons per square inch, with 
an elongation of 20 per cent. in 8in. By Lloyd’s rules the 
minimum and maximum ultimate tensile strengths are 
1 ton higher, or 27 and 31 tons, the other figures remaining 
the same; while the Liverpool Underwriters raise the 
limit to from 28 to 32 tons. The French Admiralty rules 
demand higher minimum strength than any of the English 
bodies, fon they apportion the strength according to the 
section. Thus it is only when jin. in thickness is reached 
that the minimum of 28 tons is allowed, no maximum 
being prescribed; but the minimum increases inversely 
as the thickness of the plates or bars, and for plates 
above fin. and under jin, is 28} tons, The rules of 
the fourth English body referred to—namely, those of the 

1 of Trade—are of a different character, and prescribe 
the maximum working strains to which steel shall be 
subjected in structures, and not the quality, as is done by 
the other bodies, Not only is the quality of the steel 
prescribed by the Admiralty and Lloyd’s, but the strains 
to which it shall be put are as far as possible limited, 
because the thickness of plates and framing and character 
of rivetting for ships of given sizes and for given pur- 
— are also prescribed. The Board of Trade rules, 
however, secure no control or check upon the quality 
or character of the steel employed, but only enforce so 
low a maximum strain that a structure cannot be other 
than safe. This maximum tensile strain is 64 tons, It is 
urged by Mr. Matheson and by others that this very low 
maximum is obstructive to the progress which should now 
be made in the application of steel to structural purposes, 
and that the system of low minimum and maximum tensile 
strength imposed by the Admiralty and Lloyd’s acts in the 
same way, and it is moreover pointed out by them that 
though so particular about steel, these ies do not 
trouble themselves one bit as to what sort of iron is put 
into ships, 

There is probably little doubt that mild steel having an 
ultimate tensile strength of 35 tons per square inch may 
now be obtained with certainty and uniformity. It cannot, 
however, be said that this has been the case for a sufficient 
length of time to have warranted any very material 
change in the rules enforced by the bodies referred to. Steel 
for structural purposes may certainly now be obtained 
which may be trusted to do the work to which it is put, 
but this trustworthiness is obtained by making steel of 
such great ductility and malleability that it will stand almost 
any manipulation, and then using it with a factor of safety 
so high thata comparatively low limitof elastic strength meets 
the requirements, In most, though not in all cases where this 
mild steel may be used under tension, it is a matter of 
small importance that its elastic strength is not so great as 
in the harder steels, or that it does not exceed about, say, 
55 od cent. its ultimate strength, for in no case would it 
be knowingly strained to its limit of elasticity, as the usual 
factors of safety would prevent this. 

Mr. Matheson proposes that the Board of Trade rule 
should be changed to 8 tons per square inch as the maxi- 
mum tensile strain instead of 64 tons, and it is clear that 
until some such change is made very much progress cannot 
be made in the employment of steel for bridges and roofs. 
The advantages which would attend the use of steel in 
these structures are very great, as the principal load of 
—_ bridges, namely, the dead load, would be immedi- 
ately enormously reduced, and especially would this be the 
case if the harder steels could 4 used for compression 
members, advan being taken of their very high elastic 
strength under strain. It would enable us to build 
large bridges of superior type and appearance at a low 
cost. Before, however, any united action is taken in 
order to obtain some relaxation of the Board of Trade 
rules, it seems desirable that measures should be taken to 
arrive at a definite index expressive of the structural value 
of steel employed under tensile and compressive strains. 
At present the value of a material is expressed by four 
sets of figures experimentally ascertained, namely, its 
elastic limit, ultimate strength, extension within the 
elastic limit or elastic’ extension, and its total elongation 
previous to rupture. The elastic extension is seldom 


obtained or considered, though a most important element. 
Now the comparison of these four sets’ of figures for a 
number of different specimens or makes of steel is not very 
easily made so that the best relation of the four values is 
clearly conceived. It is desirable that they should be so 
collated as to express in one quantity or index the value 
of the material for work under tension and in one quantity 
the value for work under compressive strain. Having 
brought all the values down to a pair of indices in this 
way, the relative values of iron and of steel could be so 
simply and clearly shown that the demonstration of the 
desirability for relaxing the official rules would be a com- 
paratively simple matter. 

As far as we know, the best attempt to express in this 
way the structural value of a given material was made by 
Mallet in his work on the “ Physical Conditions Involved 
in the Construction of Artillery,” and in a paper in the 
“Proceedings” of the Institution of Civil Engineers, 
vol. xviii., on “The Coeflicients Te and Tr of Elasticity 
and of Rupture of Wrought Iron.” These coefficients 
expressed the balance in any material between strength 
and toughness, or the work done by an extending 
and compressing force on an elastic body at pc 
where its elasticity becomes permanently impaired and 
at the further point where rupture occurs. These co- 
etlicients express the value, then, of a structural material 
by two indices, either for tensile or for compressive resist- 
ance, and the formule at length and their application will 
be found illustrated in Tue Encineer for the 8th October, 


1880. In the simplest form the formula for Te = =e and 


Tr = 9", in which P and P’ = elastic and ultimate 


strength respectively in pounds, and E and E’ the elastic and 
ultimate extension respectively in feet. Thus fora material 
having an elastic strength of 15°3 tons, an elastic extension 
of 0°0143in. in a length of 1ft.,an ultimate strength of 
24°06 tons, and total extension of 2°216in. in a foot, 
Te = 20°579, and 
Tr = 49781; 
While for a material having an elastic strength = 14°22 
tons, elastic extension = 0°0288in., ultimate strength = 
42°3 tons, und total extension = 0°67in. in one foot, 
Te = 38°22 and 
Tr = 2693 

To arrive at the values of the same materials for work 
under compression it is only necessary to substitute the 
compression for the tensile strengths, and the corresponding 
elastic and total compressions. From the preceding examples 
relating to tensile strains and extensions it will be seen 
that the comparative structural values of very diverse or 
similar materials may be gathered at a glance, which is 
not at all so easy to do from an inspection of the four sets 
of figures showing their mechanical properties in the four 
separate elements. It will, however, be seen that to com- 
plete the index it is nec to take Te and Tr simul- 
taneously into consideration, for although Te is the 
coefficient of the greater importance in most cases, 
Tr becomes a very important element in the mem- 
bers of, say, lattice structures, where ductility may 
be usefully brought into play before every part of the 
structure assumes the strain or work assigned to it, either 
through reasons of a practical character, or as in continuous 
girders through slight unassignable changes in the 
strains, There would be little ditticulty in combining 
these indices, though there are several questions to be 
considered in making the best combination, and the sub- 
ject is one which might be usefully dealt with by our 
readers in our correspondence columns. 

Before concluding, it should be mentioned that though 
the Board of Trade rule tixes the working tensile load at 
6°5 tons per square inch for steel in bridges, it was recom- 
mended by the committee appointed to consider the sub- 
ject, that a higher or other load might be allowed under 
circumstances justifying a change. This recommendation 
was adopted by the Board of Trade, and Mr. B. Baker 
stated on Tuesday evening that it has been acted upon 
with reference to the proposed Forth Bridge, and a higher 
load than 6°5 tons allowed. If, however, it can be 
shown that uniformly homogeneous steel, having the 
necessary mechanical properties, can be always obtained 
with certainty, it is undesirable that every engineer who 
has a bridge on hand should have to make a special 
representation to the Board of Trade for permission to use 
steel as steel, and not as something only a little stronger 
than iron. Mr. Baker also stated on Tuesday that an 
extensive series of experiments would be made on the 
qualities and properties of steel, in view of the construction 
of the Forth Bridge, and we may express the hope that 
the elastic extension will not be omitted from these observa- 
tions, as it too commonly is, 
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NOTES ON ELECTRIC LIGHT ENGINEERING. 

On Monday evening, the 6th inst., the following paper, by Mr. 
C. H. W. Biggs and Mr. W. Worby Beaumont, was read before 
the Society of Engineers :— 

Twenty-five years ago the man of science was able to obtain a 
very fair idea of the position of knowledge of a number of branches 
of science ; but since then, so great has been the progress and the 
development of each branch that it is as much as he can do to 
make himself thoroughly conversant with any one branch. Just 
so is it with the work of engineers, Gradually but surely an 

gi has fine himself and his labours to. one distinct 
branch—it may be sanitary engineering, or bridge work, railway 
work, and so on—whilst quite recently the extraordinary develop- 
ment of the applications of electricity seems to point to a great 
future for the engineer who devotes himself entirely to this branch 
of work. Although electrical engineering is still in its infancy, 
sufficient has been done to show the necessity for a better compre- 
hension of the laws which determine the success of the work 
undertaken. Accidents at various places have, as is well known, 
occurred ; but each of these accidents can be traced to ignorance, 
or a ce gn negligence of the laws just referred to. ere is no 
reason why an ordinary observer should be under the slightest 
danger from contact wit cting wires, or that any such danger 
as of fire to buildings should be possible. An electric light could 
be without danger, and many engineers would undertake without 


hesitation to put a lighted lamp into the middle of a powder barrel. 
We wish to — the assertion that the accidents that have 
happened, or which may happen, are due entirely to insufficiently 
careful engineering. 

Sufficient has also been done in the practical application of elec- 
tricity to lighting purposes to indicate the directions in which engi- 
neers and electricians must work in order to arrive at the most 
economical and most complete systems of electric lighting plant. 
Much of the progress which has made toward a large use of 
electricity for the we has been effected by engineers and prac- 
tical machinists who have turned their attention to the subject. 
The electrician alone has moved slowly, and the engineer would 
move even more slowly, but the combined labours of the members 
of these two professions have brought about a sufficiently wide 


application of electricity for lighting purposes to enable us now to. 


take stock of the information which has been obtained by the work 
thus carried out. 

In considering the selection and arrangement of a set of electric 
light plant, the first question is the character or kind of light to be 
employed ; secondly, the kind of electrical generator most suited 


for this light ; thirdly, the kind of motive and means of transmis- - 


sion from motor to machine; and fourthly, the apparatus and 
material for the distribution and regulation of the current between 
and at generator and lamp. If we speak, then, first of the kind of 
light, we have the choice of three kinds—that is to say, we have 
the choice of lamps of three kinds, viz.: (1) the arc lamps, (2) in- 
candescent lamps, and (3) semi-incandescent lamps. 

Of these a then, experience has only confirmed the reasons 
for selecting the are lamp as the most suitable and the most 
economical for lighting large spaces, and, except in ornamental 
design, little now remains to be done in the improvement of these 
lamps other than in the perfection of the carbons employed. The 
incandescent — will probably remain — the best for 

eneral indoor illumination. It may, however, be found upon 
See experience that it is adapted also for street lighting pur- 
poses. Two things remain to be done in its improvement, viz., 
the perfection of the carbons and contacts, and the mechani 
arrangements in processes of manufacture, so as to produce it at a 
minimum cost. The experience gained with these lamps is at 

resent too small to speak with certainty as to their length of 
life. Many of the earlier ones lasted for comparatively a few 
hours, but improvement has been so rapid that the later ones 
have an average life of from 700 to 1 hours. Some of the 
makers guarantee this, others do so by guaranteeing renewals 
over and above a certain percentage, on condition, of course, that 
the lamps are worked properly. There is no reason why, as 
experience is gained in the manufacture of these lamps, and with 
the current regulated in accordance to the design of the lamp, the 
average light of a lamp should be limited to a thousand hours, It 
is quite probable that the average life may be extended to two 
thousand hours, or to even a longer period, and that the first cost 
of a lamp will be far less than the most sanguine expect now. 

It is, perhaps, unnecessary to say more of the semi-incandescent 
lamp than that it does not seem to command itself to public favour, 
although the light is steady and of moderate intensity. This may 
be on account of its cost. Referring now to the electric generator, 
which is usually a dynamo-electric ine, a selection has to be 
made in accordance with the selection which has been made from 
among the different lamps. It is, therefore, y to takeint 
sideration the special requirements of the chosen lamp—for example, 
arc lamps may be chosen, such as Crompton’s, as used at King’s 
Cross, which require for three lights in series a machine having an 
E.M.F. of 250 volts, or we may have incandescent lamps such as 
the 20-candle power lamp of Swan, which require a machine 
having an E.M.F. of 45 volts, or the Edison 16-candle power lamps 
which require a machine having an E.M.F. of 110 volts, or 
8-candle Edison which requires but half that E.M.F., and so on. It 
will thus be seen that the E.M.F. of the machine must be propor- 
tional to the resistance of the lamps. If this is not insured, and if 
the machine has too high or too low an E.M.F., the carbons in the 
one case will be destroyed, and in the other will not be heated to 
incandescence. From an engineering point of view we may compare 
theE.M.F. to head or to pressure of water in an hydraulic system, and 
thus engineers not conversant with these terms will understand that 
E.M.F. is the electric condition necessary to overcome the resist- 
ance of the lamps, just as a sea pressure in the hydraulic system 
is necessary to cause the plunger of a hydraulic press to move ; 
and engineers will also understand that a —— of water under 
that pressure, or similarly of electricity under that condition, is 
necessary to keep the plunger moving. Thus a certain E.M.F. is 
wanted to overcome, so to speak, the resistance, and to put the 
lamp in a certain condition, as well as a certain quantity of elec- 
tricity to keep up the condition. 

The unit of E.M.F. practically employed is termed a volt, which 
is approximately the E.M.F. of a standard cell. This cell gives a 
certain deflection on, say, a tangent galvanometer, and the E.M.F. 
of other batteries or electric generators is calculated in terms of 
such deflection. 

Resistances are measured in terms of a unit called the Ohm. A 
copy of the ohm can, like a pressure gauge or 2-foot rule, be pur- 
chased at any electrical instrument maker’s. As an illustration of 
the ohm it may be mentioned that it is the resistance which an 
electrical current experiences in passing through a copper wire 
10°29ft. long and 10 mils. in diameter. 

One of the most important points with which an electrical engi- 
neer should be acquainted is that of resistances. An electric 
current passes only when the conductor of that current forms a 
complete circuit. This circuit in electric light ements is 
divided into two ts, one being part of the machine itself, the 
other being the cables and lamps, &c., external to the machine. 
The internal part of the circuit is the wire and commutator con- 
nection from brush to brush, and the resistance of this would 
remain constant after the machine is made if it were not that the 
metal varied its resistance with change of temperature, increasing 
with increase of temperature according to the following rate, ascer- 
tained by Dr. C. W. Siemens :— 


r=aT? +BT+Y 
T = absolute temp. reckoned from — 273 deg. C 
2,3, y = constants thus for 


Pt r = 0039369 T? + 000216407 T 02413 
Cur = 0°026577 T? + 0:0031443 T - 0°29751 


Fe r = 0°072545 T? + 0:0038133 T 1-23971 

The heating of the armature coils is sometimes looked upon as 
affecting the insulation only, but it will be seen that the heating 
also affects the resistance of the circuit, and hence the steadiness 
of the light. The external part of the circuit is the one comi 
under the control of the engineer after the machine is made, an 
it is here that his knowledge of the laws affecting resistance can 
be applied in the nanan carenanmened of any system of electric 
lighting plant. Generally, then, every substance resists more or 
less the e of electric currents, some, such as metals, resist the 
passage But slightly, and are called good conductors; others, such 
as glass, sbellac, gutta-percha, &c., offer an enormously great 
resistance, and hence are called non-conductors or insulators. The 
fundamental formula, which should be the basis upon which the 
calculations are made, is called Ohm’s law, viz. :— 


in which C=current 
i=electromotive force 
K=total resistance. 

We have previously pointed out that the total resistance is 
divided into the external resistance and the internal resistance 
and if we signify these by RK and r respectively, we may write 
the formula 


=R+r 


| 
| 
| 


170 


THE ENGINEER. 


Marcu 10, 1882. 


Ordinarily, the external circuit consists of the leading wires and 


the lamps. Now, the lamps can be 
Firstly, one after the other as— 


Secondly, in this way, when the lamps are said to be parallel or 
in divided or ore. 


| | 
— third way would be a combination in series and in multiple are, 


in three ways— 


MAIN 


om 


BRANCH 


MAIN 


MAIN 


Inasmuch as the resistance of the external circuit should bear a 
certain proportion to the internal circuit, in order to obtain the 
best effect, there is a good deal of art required to arrange the lamps 
properly. Sir W. Thomson, at the last meeting of the British 
Association, in one of his pers concludes that the resistance 
in the external circuit should be about twenty times that in the 
internal circuit. 

The calculations to obtain the value of the resistance R in these 
arrangements are fairly simple. 

Firstly, the sum of the separate resistances = R; that is, we 
obtain R by adding together the several resistances of the lamps 
and the connecting wires. 

Secondly, the resistance K is represented by a formula in the 
form of a fraction, whose numerator is the product of the n 
resistances ; that is, the resistances of each branch, and whose 
denominator is the sum of the products of the combination of such 
resistances taken n —1 together. Thus the resistance of a circuit 
with two branches, with » (say 3 ohms) and r, (say 4 ohms), the 
resistance of each branch respectively is— 


with the figures) = 13. 
oath jtaree branches, the resistances being r (3) r,(4) r, (5), the 

3x4x5 60 
2414+ 
47 47° 


From this it will be seen that by arranging the lamps in multiple 
arc the resistance of the circuit is diminished. Thus, in the first of 
these examples the resist in series is 3 + 4= 7 ohms, whereas 
in multiple arc the resistance is but 1); ohm. This is somewhat 
analogous to the resistance tu the passage of water through, firstly, 
two pipes end on, and secondly, to the two pipes placed side by 
side. When the branch resistances are all equal, as is f uently 
the case with incandescent lamps, the formula is very simple, and 


mes 
R” = 
x n n 
where R, = the resistance of one branch, 


n = the number of branches. 
Thus, if in the previous example, of r=r,=7r, = 5 ohms we get 
3 
Thirdly, the resistance is obtained by a combination of the previous 
methods. But it must be remembered that each lamp Seaton a 


+r 
certain current C. For example, some arc lights require from 20 
to 30 amperes, while incandescent lamps require only from 1 to 2 
ampéres. The lamps have, therefore, to be arranged not only with 
regard to resistances, but with regard to the quantities of current 
required. The current passing through any branch circuit being 
inversely ae to the resistances, we obtain the following 
formula for the current in any branch of multiple conductor :— 
Let © = current in branch. 


= total current. 
R, = resistance of branch. 


R_ = joint resistance of circuit. 
Then 
that i ‘=: 
Rk’ 
= R 
C=C 


As an example of these calculations, we may take the followin 
hypothetical case :—Suppose we havea machine, the E.M.F. o' 
which is 200 volts, and internal resistance = 1 ohm ; suppose 
E.M.F. required by lamps = 40 volts. The current required 
through lamp, 2 ampéres, and the resistance of the lamp 20 ohms. 
If we were to arrange these lamps in series, neglecting the wire 
ane, we should be able to put with this machine 5 lamps. 

us— 


_E 


but this makes the external circuit to have a resistance of 100 
ohms; whereas, for the most effective working, the external 


MAIN 


BRANCH 
BRANCH 


MAIN 


resistance should be but 20 ohms. Without this, however, it 
would be seen to be an uneconomical method, and it will be seen 
that by arranging twenty-five lamps im a five-branch circuit, thus 


each circuit having five lamps in series, the resistances and circuits 
is to be as follows :— 
_R, =5 x 20= 100 ohms, 


R= 10 0° = 100 = 
R xb 5 20 ohms, 
res. 
C= R 10 ampéres. 
ya oR = 20 = 
10 100 2 ampéres. 


This circuit having the proportionate resistances suggested by 
Sir W. Thomson, and the current as required through each lamp. 
We have now glanced at a few of the calculations with the 
methods of which it is necessary the electric light engineer 
should be perfectly familiar. It is unnecessary for us to describe 
the practical methods employed for finding resistances, electro- 
motive force, &c. hese are pretty generally known. At 
present copper wire is used for carrying the electric current, 
and, in order to guard against fire, should the current by some 
means sent into the wire be too great for its capacity, and hence 
heat it considerably, it has become customary to insert short 
pieces of fusible metal, such metal easily conducting the ordinary 
current, but fusing should the current be much stronger, and thus, 
by breaking the circuit, stopping the current, and so the danger. 
It may also be necessary, through the extensive use of copper, and 
consequent rise in price, to attempt the use of some other metal 
for conducting purposes. The engineer, then, should be familiar 
with the sectional area and other properties of the wire he uses, in 
order to exchange his conductors, or parts of them. The dimen- 
sions of equivalent conductors have been simply described by 
Matthiesen and Hockin. The resistance of a given material varies 
directly as its length and inversely as the area of its section, or as 
the square of the radius. 
Let L = length, 
r = radius of section of wire, 
S = specific gravity, 
W = weight, 
So that to determine dimensions of the wire L must be known, 
and then either diameter or weight of wire and specific gravity. 
To find diameter of wire D, 


Let S = specific gravity, 


then resistance varies, as 


W = weight, 
L = length, 
r = radius, 
D = diameter, 
@ = 3°1416; log. « = 4971499; 
then 
r?= 
«SL 
ag 
SL 
2rorD=2 
«SL 


Thus the diameter of a piece of hard drawn silver wire, with 
L = 2138, W = 7°0189, S = 10°455, is °632, the resistance of a 
material depending on length, section, and conductivity. Then 
with two conductors C C,, wire length L L,, conductivity K K,, and 
section SS,, we should get the same resistance, and the one might 
be substituted for the other, when 

. 
KS_ K,S, 

Suppose, for example, we wanted to replace a copper wire with 
iron wire of the same length, we should, of course, require the 
iron wire of greater sectional area, b its conductivity is less 
than that of copper. The ratio of the conducting of wire to copper 
is as 138 :1 

From the formula L being constant, 

KS=K,S, 
or as sections are, as the — of diameter, 
D? = K, 


Now, if the diameter of the copper wire is, say, one inch, 
1x 1?= 138 x D, 
= 1 = 
138 
D = J/ 72 = 27 nearly, 
which shows that the diameter of the iron wire required to con- 
duct the same current as the copper wire must be 2°7 times greater. 
Now, 100in. of copper conductor lin. diameter would weigh about 
251b., and cost, at say £90 per ton, about 19s., while the iron con- 
ductor 2°7in. in diameter, and 100in. long would weigh 160 lb., 
and cost, at £7 per ton, about 10s. Thus the relative cost of iron 
to copper is about 1 to 2. It must, however, be noticed the cost of 
the metal is not the only item of cost inasmuch as insulating material 
to cover the iron conductors would be about as 3 to 8, except in the 
case of large conductors placed in troughs filled up with cheap 
insulating material. Further, the extra size and stiffness of the 
iron wire would undoubtedly increase the mechanical difficulties of 
installation. Notwithstanding this, however, there is a consider- 
able margin in favour of iron for a great many p’ S. 

In the construction of dynamos there are some points to which 
attention may be directed. It will however be of historic interest 
to reproduce here what seems to be the earliest sketch and —— 
tion of an electro dynamic machine. It is taken from the old 
Mechanics’ Magazine of 1834, p. 127, and is a letter to the editor 
of the journal. 


nearly, 


DYNAMIC APPLICATION OF THE NEWLY DISCOVERED ELECTRO- 
MAGNETIC INFLUENCE. 


Sir,—The prefixed figure represents a dynamic application of 
the newly-discovered electro-magnetic influence. A is an arc of 
iron, measuring about two-thirds of a circle, and supposed to be 
armed with a helix of wire, and connected with a galvanic battery 
in the usual way. N §, 8S N, &c., is a solid circle, showing a 
section of its axis at the centre, and having fixed on its surface 
the magnets N 8, S N, &c. These magnets are built of steel 
bars, bent so that their straight parts shall incline to each other 


at an angle of 45 deg. There are many such bars in each, 
and the whole compound is firmly fixed on the solid circle, 
with the straight parts in the direction of its radii. The 
wires which form the connection between the poles of the iron 
arc and those of the battery are to be so arranged that the con- 
nection may be interrupted or reversed at stated times. Finally, 
the solid circle is to be so adjusted with respect to the arc that 
it will revolve all but in contact with them, and that a 
line of joining them will pass through its centre. The action will 
take place thus :—Suppose the battery in connection with the are, 
and that any two of the magnetic poles of the circle are within 
one-third of their common interval, or 15 deg. of the poles of the 
arc, since the peculiar arrang t of the magnets ensures the 
being always poles at opposite sides of the circle, the sum of the 
mutual attractions of the arc and magnets will be exerted in giving 
rotary motion to the circle. The moving power will continually 
increase until the centres of the magnetic poles fall into the line 
of junction of the are poles. Here the machine must itself inter- 
rupt the communication between the arc and the battery. The 
circle being supposed so massive as to serve for a fly-wheel will 
continue to revolve until the next pair of magnetic poles 
approach within 15 deg. of the arc poles. Here the machine must 
itself renew the connection, and, if necessary, reverse it also. 
The expense of power involved in this suspension and change of the 
current of electricity will be trifling indeed, as the necessary etfect 
will be produced by the shifting of a few wires, which do not pre- 
sent among themselves any attraction to be overcome ; such is the 
singular nature of this power, it is absolutely latent, except just at 
the point where you please it should develope its mighty energies. 
The facility, also, and instantaneous quickness with which it 
reverses the direction, without impairing the energy of its force, 
are no less wonderful, paralleled only by the similar qualities of 
steam. The quantity of power that has been developed by actual 
experiment with the electro-magnetic apparatus is so considerable 
as to leave no doubt of its efficiency as a mechanical agent ; there 
are, however, to be taken into account its strong disposition to 
concentrate itself, and its rapid decrease in proportion to the dis- 
tance from the point of development. Notwithstanding these 
disadvantages, I should anticipate a satisfactory average of constant 
working power produced, It may be objected that a serious check 
will be sustained by the circle, at the moment of any suspension 
of the galvanic influence, in consequence of the tendency the 
magnetic poles would then exert to maintain their places opposite 
to the arc poles, which, though now inert, are stilliron. To this I 
should answer, that that tendency will bear but a small proportion 
to the impelling force the moment before exerted, and that this 
impelling seer ing continued by the mass of the circle will find 
but little difficulty in overcoming the retarding influence, which, 
moreover being overcome in the first instance, lessens so rapidly— 
according to the law of magnetic influence—as to become zero very 
soon. If, however, the loss of power so sustained should prove 
equivalent, or nearly so, to the gain made by having the radii 
magnetic, the difficulty may be at once got rid of by making the 
radii of unmagnetic iron. I am sanguine, Mr. Editor, in hoping 
that some of your contributors will put this matter to the test of 
an experiment, 


It is desirable that the armature coils should have the 
highest practical velocity in passing through the magnetic 
field. The construction of armatures which will withstand the 
strain of this high velocity is a mechanical question whieh must 
occupy the attention of electrical engineers. It would be an 
advantage, for instance, to be able to cut through the magnetic 
field at a velocity equal, to say 10,000ft. per minute, but the centri- 
fugal tendency of such velocities would be so great that it would be 
necessary to employ a system of construction not yet devised. An 
armature, as far as is at present known, must consist of a com- 
bination of conductors and non-conductors. It must be built up of 
many parts, some of which have little structural strength, and 
steel can be but little used in it, because of it becoming perma- 
nently magnetic. The difficulty arises from the necessity of 
building up the armature of soft iron, which is magnetisable, and of 
another metal which is not magnetisable, with interposed insu- 
lating materials, and, at the samne time, making it and its connec- 
tions with the commutator simple, good and _ inexpensive. 
Phosphor and manganese bronze have great strength, and provide 
the means of inaking enormousarmatures, but both these materials 
are costly. The difficulty is, probably, not very great, and needs 
only to be known by engineers to be overcome. There are other 
directions in which there is room for improvement in the construc- 
tion of dynamos, as, for inst , an arrang t by which the 
whole magnetic field, instead of part of the field, may be cut by 
the armature. Engineers have also a good deal of room for 
invention in providing means for imparting the necessary high 
velocity to the armature in the most economical way, whether this 
is to be done by large armatures or very high velocity of rotation 
of small armatures. With respect to the motive power for generat- 
ing electric currents, the steam engine is at present mostly 
employed, and gives the best results. A good deal has recent) 
been said concerning the future of the steam — and Sir F. 
Bramwell has been followed in his prophecy that the steam engine 
is on its last legs. This may perhaps be a safe prophecy, as neither 
Sir F. Bramwell nor his followers have assigned any period as 
that of the life of these last legs. They do not tell us whether 
they will last as long as they yet have, or whether it would 
be well to collect the best steam engines for museum pur- 
poses at once. Gas engines have not yet been made of sufficient 
power to meet the requirements of large installations, and they 
are not sufficiently uniform in velocity of rotation to give the best 
results, Neither do they always run without making an uncalled- 
for stop. There are many situations whereat water power may be 
made available, as it has been by Sir W. Armstrong, and as it may 
be at Bristol and elsewhere by the rise and fall of the tide. In the 
greater number of cases, however, and for some time to come, 
steam will probably be the chief motive power. Electric light 
engineers are as much the manufacturers of light from coal as are 
the gas engineers, and assuming that steam engines are to be the 
chief medium in this manufacture, it would seem that its improve- 
ment more than ever forces itself on engineers. By the introduc- 
tion of the compound system, a great reduction in the consumption 
of coal has been made, and SS so by the small engines 
now largely used for electric lighting purposes. 

In the construction of combined steam engines and dynamo 
machines, the simplifications already referred to may be carried a 
little further, for there does not seem to be any reason why the 
bed-plate and crank-shaft brackets should not be made to form 
the field magnets, while the fly-wheel may constitute the armature. 
There are some difficulties to be overcome, but they do not seem 
to be insurmountable, and one advantage would be that the com- 
bined machine so made need not weigh more than two-thirds that 
of the present form of combined engine and machine on one bed. 
A lecture was given in Paris, an juently published a 
circulated in this country, by Professor Ayrton, in which a very 
unfair comparison was made between the cost of power from 
steam engines and from gas engines. The comparison was made 
on the assumption that steam engines consumed 6 lb. of coal 
per horse-power per hour, and gas engines used but 18 cubic feet 
of gas per hour. Every engineer knows that steam engines are 
common enough that consume but 2 lb. of coal per horse-power per 
hour, and a report by Mr. Michael Longridge, on the trial of a com- 
pound engine in a mill at Farnworth, was published in Tuk ENGI- 
NEER, which showed that the consumption by an engine of mode- 
rate size, namely, about 300 indicated horse-power, need not be 
more than 1°85 lb, per indicated horse-power. With coal at 10s. 
per ton, this represents a cost of 0°09d. per indicated horse-power 
per hour, or under one-tenth of a penny, At 15s. per ton the cost 
would be 0°138d. per indicated pongo’ yin per hour. Now, the 
largest gas engines yet made are said to have used but 17 cubic 
feet of gas per indicated horse-power per hour, and this, at 3s. per 
1000, makes the cost of power by the best gas engines 0°612d, per 
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indicated horse-power, or over six times as much as for power from 
ood steam engines, The gas — has, therefore, a good deal to 
o yet, and the steam engine’s legs may not be so very shaky at 
present. When gas is used made by Mr. Emerson Dowson’s pro- 
cess, the cost is said to be considerably less; but we are not yet 
warranted in comparing gas engine power from this gas with steam 
engines. 

It has not yet, however, become a matter of cost only in com- 

ring gas engine power with steam engine power for working 
dynamo-electric machines; for, so long as the piston of gas 
engines receives but one impulse in every four strokes the 
regularity in their running is incomparably inferior to that of the 
steam engine. It is highly necessary to maintain a constant 
clectromotive force in the electric mains, and thisis at present best 
done by varying the speed of the engine, which can be well done 
with steam engines with good governors and valve gear, such as 
the Corliss, controlled by an electric regulator. It cannot be so 
done by gas engines as yet constructed. In the Mansion House 

Jant Mr, Crompton has to a considerable extent overcome the 
irregularity in the electromotive force by putting a fly-wheel on 
the dynamo shafts; but this is an undesirable addition which is 
not necessary with the steam engine. The electromotive force 
may, of course, be regulated by an artificial resistance, but this is 
wasteful. Preparatory to making any remarks on the relative 
cost of electric and gas lighting, it should be stated that here cost 
is not the only item to be considered. The electric light, to put 
it briefly, is better than gaslight, and offers several advantages not 
offered by gas. These we need not enter into, as they are generally 
preter 4 by all who have considered the subject, or visited the 
Paris or Crystal Palace Exhibitions, or the Savoy Theatre. We 
must, however, state that we have not yet been able to obtain com- 
yarative figures from our own experimental apparatus, as we had 
oped to have done before the time arrived for reading these notes. 

One great defeat of the electric light when obtained on a small 
scale is the disproportionate cost of one light to that of a hundred 
or a thousand fights. When the shades of evening begin to fall 
it is possible to light one gas-burner, but for one electric lamp 
the steam engine and dynamo must be put in motion. We say 
must, for although the public has heard a good deal about 
secondary batteries it has seen little of them. Yet methods of 
storing up electricity--to be used as conveniently and in as small 
quantities as is gas—are as certain to be developed and perfected 
as that we are now discussing the question. The problem to be 
solved is fairly well known, and there are rumours of more 
than one experimenter having obtained a satisfactory solu- 
tion. At present, however, only two secondary batteries can 
be purchased—those of M. Planté and M. Faure. The 
ultimate principle of both these batteries is the same. 
M. Planté commenced his experiments in 1859. Briefly, 
he takes pairs of lead plates, but for the purpose of 
explanation we will rarer of a pair of plates. These plates are 
placed in a dilute acidulated water, and connected to the poles of 
a battery. The action of the battery, as is well-known, is to 
decompose the acidulated water, and hydrogen is given off at one 
of the lead plates, oxygen being given off at the other. This 
nascent oxygen combines with the lead to form a peroxide of lead. 
If now the current from the primary battery is stopped, and the 
heated lead plates joined through a galvanometer by wires, the 
will be found to give current for a longer or shorter time, accord- 
ing tothe quantity of peroxide of lead. The peroxide is degraded, 
and it is this degradation or deoxidation that gives the secondary 
battery current. The upshot of the primary current is a particular 
chemical combination ; the reversal of this, or the decombination 
of this chemical, gives the secondary current. In order to obtain 
a good coating of peroxide the Planté cell has to be charged and 
discharged a ad number of times, and preferably with a con- 
stant change of poles. In this manner the lead plates are eaten as 
it were into a porous condition, and when in this condition they 
are said to be ‘‘ formed.” After being thoroughly formed they are 
always charged in the same direction. 

Now in January, 1881, M. Faure patented his form of battery. 
Instead of obtaining a good coating of peroxide of lead by elec- 
trolysis he uses his lead plates as a backing and a coating of red 
consists mostly of lead—mixed with dilute 
sulphuric acid on the plates. The object of both M. Planté and 
M. Faure is, as stated in M. Faure’s patent, ‘‘to obtain plates of 
lead or other suitable material covered with pulverulent lead.” 
We have for many months past ‘given a careful attention to the 
theory and the construction of secondary batteries, and were often 
surprised to find how exhaustively the subject had been discussed 
by those who experitnented years ago. It may be interesting to 
notice here how the recent great practical applications of electri- 
city have been founded upon phenomena which were formerly the 
bugbears of electricians, Such, for example, as the microphone 
dependent on its success upon bad contacts—things hateful to 
those telegraphists who walked in the old-fashioned paths. The 
secondary battery is the outcome of ‘‘ polarisation,” the very 
thing inventors have tried to get rid of, and so on. We feel quite 
jubilant that these bye-products, these hindrances to the good 
old electricians, should turn out such useful creations. Time 
was when a gas works was noted for its waste products, but science 
and civilisation—that is, Paris fashions—have turned the waste 
eg into good honest coin of the realm, but this is a digression 

rom the history we were engaged upon. 

It does not seem to be generally known that tolerably complete 
descriptions of all that has been done in secondary batteries were 
published many years ago. The technical literature on the subject 
seems to be but little known, though important information was 
published in an English Tiodical on March 20th, 1863. The 
tpsissima verba of the article is as follows :— 

“‘The great power of the secondary combinations we have re- 
ferred to is due to the presence of the peroxide of lead in contact 
with the negative element in these combinations. This substance, 
as was pointed out by M. De la Rive, surpasses even nitric acid in 
its affinity for hydrogen, and for this reason a couple constructed 
with a negative element of platinum, surrounded by a mixture of 
dilute sulphuric acid and the peroxide of lead, and with a positive 
element of amalgamated zinc, in dilute sulphuric acid, is more 
powerful even than the couple of Grove. And when lead, instead 
of platinum, is used for the negative element, the power of the 
couple is but little diminished.” 

Attention must be directed to the fact that the negative element 
was surrounded by a mixture of peroxide of lead, with dilute 
sulphuric acid, and this mixture was evidently put on or around by 
hand, for the writer goes on to speak of the great cost of the 
peroxide as obtained by chemical methods, and to show how his 
readers might obtain it electrolytically, as indeed did M, Planté. 
Although it is not specially mentioned that both poles might be of 
lead, it can be inferred that this was well known from further 
remarks of the writer and of other correspondents to The 
Electrician, in which paper the article referred to appeared. 
These notes have but briefly referred to many matters which 
are exceedingly interesting to the engineer; but we hope 
they may induce others who have had larger practical experience 
to come forward and give from the stores of that experience hints 
which may be useful to those who are looking for a field in which 
their energies may with advantage be thrown. 

An animated discussion followed the reading of this paper, and 
finally the discussion was adjourned until Monday evening, the 
20th inst., at 7.30. On the table in the Society’s room was a con- 
siderable number of articles illustrating some of the points con- 
sidered in the paper, the systems of constructing lamps, arranging 
circuits, &c. ion were lent by the British Electric Light Com- 

ny, by Messrs. Crompton and Co., by Messrs. Siemens Brothers, 

essrs, Elliott Brothers, by the Edison Company, and others. 


Messrs. BARNSLEY & Sons, builders, of Birmingham, have this 
week secured a contract from the Birmingham Corporation, for 
the erection of gas offices and an art gallery and museum, for the 
sum of £81,022, on land at the rear of the Council House. 


LETTERS TO THE EDITOR. 
[We do not hold ourselves responsible for the opinions of our 
correspondents. 


ENGINEERS IN INDIA. 

Six,—Your paper of January 13th has just been received, con- 
taining a letter from Colonel G. Chesney, R.E., late president of 
Cooper’s Hill College, in which, in order to defend the system of 
supply of engineers for India instituted under his advice and pre- 
sided over by himself, he depreciated the value of the engineers 
sent out under the system of open competition previously in force. 
No one denies that the theoretical training given at Cooper’s Hill 1s 
good, or that the men from the College are well fitted to become 
engineers, but when Colonel Chesney writes, ‘‘ But as regards the 
statement that the ‘Stanley engineers’ possessed the advantage of 
superior practical training before they entered the service, Sir A. 
Clarke was misinformed as to facts. Some of them may have had 
some practical training, but a large proportion of them had none 
whatever. . 6 . Practically the training of a large propor- 
tion of these young engineers had fallen into the hands of a few 
‘crammers’ who lived in London who had no professional practice 
to speak of”—the italics are mine—he states what are not facts, and 
this he ought to be in a position to know. 

I have before me the Parliamentary returns from June, 1861, to 
July, 1869, inclusive—with the exception of that for 1863. These 
returns refer to the examination and previous career of 148 of the 
Stanley engineers, These returns show that over eighty of these 
gentlemen were pupils of well-known engineers or engineering firms, 
including such names as Jobn Fowler, W. H. Barlow, Joseph 
Cubitt, Edwin Clarke, G. Berkeley, R. Stephenson and Co., Sharpe, 
Stewart, and Co., John Penn, Sir C. Fox and Sons, and many 
others, most of whom were Members of the Institution of Civil 
Engineers. The remainder were articled to less known men in the 
provinces. 

The public can best judge if the above-named gentlemen and 
firms are engincers, or only ‘‘crammers who live in London,” 
with “no professional practice to speak of,” and whether Govern- 
ment can now find men of larger practice, or firms of greater 
repute, with whom to place the students from Cooper's Hill 
College. Many of the ‘‘ Stanley engineers” had as many years on 
actual works as the Cooper’s Hill men were given months, butit is 
doubtful if Colonel Chesney knows what practical work means, for 
he has had none whatever himself, the greater part of his own 
service having been passed in teaching, either at Roorkee or 
Cooper’s Hill, or as head of the accounts branch of the Public 
Works Department in India, 

Enough proof has, it is hoped, now been given that Colonel 
Chesney’s statements regarding ‘‘ Stanley engineers” are not facts. 
That still better men were not procured under the old system was 
simply due to the terms offered, for while the men from Cooper’s 
Hill have had a great part of their education paid for by the State 
—vide the return to Lord Belper’s motion in the House of Lords 
last July—they also get over double the salary on joining given to 
the ‘‘ Stanley engineers,” and thus receive far more encouragement 
to enter Government service than ever did the men under the 

India, February 6th. OLD SysTEM. 


THE FOUNDATIONS OF MECHANICS, 

Sir,—I do not feel qualified to enter fully into the discussion of 
the points raised by ‘‘®. 11.,” nor have I time to look into the 
matter thoroughly, but he concludes his letter in your issue of the 
24th ult. by certain remarks which are somewhat interesting. His 
statement as to the answer received by the inquiring student is 
more interesting when viewed in conjunction with the remarks you 
made on the same point in an able article which you published in 
one of the back numbers of THE ENGINEER, the reference to which 
Icannot at present give. But it seems to me not to be such an 
abstruse point as to need the inquiring student to be more than a 
second year’s man, or to require to be shrouded in mystery, with a 
conditional promise to remove it at some future time; but I am 
unable to say if it isanswered in any book in the languages ‘‘®, II.” 
mentions. ‘The problem thus presents itself to me :—An engine is 
attached to a train by a draw-bar, and when the engine is set in 
motion the train moves with it. If reaction be equal and opposite, 
if the locomotive be pulled back with the same force as the train is 
pulled forwards, why do they move and not remain at rest? The 
answer is that the forces mentioned as acting simply produce a 
strain on the draw-bar, and that the engine and train do not move, 
but remain at rest, as related to each other, for after any interval 
of time during which the forces act, the engine and train will be in 
the same relative positions as they were before. The real cause of 
the movement of the train—as a whole, rigidly connected, the 
engine included—is to be found in the reaction taking place between 
the wheels and the surface of the rails, where forces tend to move 
the rails in one direction and the train in another. 

Hundreds of the clearest cases might be cited, but the matter 
seems so clear that I will not occupy your space in giving them, 
simply saying, in conclusion, that this is how it appears to me, and 
I shall be glad if ‘‘ ®. Tl.” will show me where I am wrong, if 
wrong anywhere. Should the matter have been answered before 
this letter, I must excuse myself for writing, as I have not seen the 
last issue of THE ENGINEER. ARTHUR ADAMS. 

Smethwick, Birmingham. 


VACUUM BRAKES ON THE MIDLAND RAILWAY, 


Srr,-—The drivers on this line are indeed glad to read in this 
week’s ENGINEER that one of our number has been so bold as to 
write to you, Sir, and tell you what the vacuum brake is that 
we have to use. Every word ‘‘ Midland Driver” has said I can 
confirm, as every word is true. 

We men are sure that our directors don’t know what a poor kind 
of brake is provided upon their trains, or they would never allow 
such enormous sums of shareholders’ money to be wasted upon it. 
The steam brake on the engine and tender is powerful, and that is 
what makes us able to work as well as we do. As for the vacuum 
brake on the carriages, it isa very poor thing indeed. To get a 
vacuum with the big ejector uses a deal of steam, and makes a 
fearful noise in the stations. The small ejector is all the time 
blowing, and this baffles the blast and prevents the engines getting 
steam as they ought. Now, Sir, suppose I have got a big train on 
and find a signal against me, I wish to put the brake on a little; 
but no, I cannot regulate it—on it goes, and I find I am coming to 
a stand; the signal is taken off, but I can’t get the brake off for 
some seconds, and until the big ejector bas lowered my boiler 

yressure very much. I try all I can to get this pressure up again, 

but perhaps there is another signal on, and I have to go over this 
process again, Well, Sir, I now find myself with less than 100 lb. 
pressure in my boiler, my fire all pulled to pieces by the action of 
the big ejector, the little ejector baftling her steaming, and worst 
of all—I am losing time. Something must be done, and quick too, 
and although I don’t like to run without any vacuum in the brake, 
it is all no use—I must shut off the little ejector, let the vacuum 
die away, and run on, trusting to my steam brake on engine and 
tender. You will say, Sir, that is not right or safe ; we all know it 
is very dangerous. But what can Ido? It won’t do to stick on 
the road for steam, or we should soon hear of it. 

One good thing for us drivers is there are no gauges in the vans 
now, so we know the guards cannot report us if we have no 
vacuum; but they know how we are situated, and perhaps if they 
had gauges they would kindly say nothing if we ran well and 
made up a minute or two for them when they have lost it at 
stations, 

I do not see, Sir, how our directors are to get to know the truth 
about this brake, because we men dare not say anything to them. 
If one was to ask us privately about the brake and tell us he 
would not mention names, I should soon tell him just what I am 
writing to you in this letter. But, now, if we say a word we hear 
of it—thus, ‘‘ Driver so-and-so, what have you said such a thing to 


Mr.—— for about the brake?” ‘‘ Well,” you say, ‘‘because he asked 
me ;” in reply you get told ‘‘ Your job is to work the brake, not to 
talk about it; if you don’t like the brake you'd better get off on 
another line where they use a brake you do like.” This is just the 
way we get talked to if we dare say the truth about a bad brake. 
Several of my mates thought of going to Derby and stating the 
truth, but we have been told it will be hot for us if we do; so 
instead, I have been asked to send this letter to you on behalf of 
my mates. I ought to say that the steam and vacuum brakes -do 
not work well together, and that when stopping our trains some- 
times break loose—there have been several cases lately of this. 
Express Driver MIDLAND RAILWAY. 
March 7th. 


Sir,—I read in your number of last Friday a letter from one of 
the Midland drivers, complaining of the difficulty in working the 


automatic vacuum brake in use on that railway, on account of the . 


great amount of steam it takes to maintain a large enough vacuum 
to keep the brake off in a long train of say fifteen carriages. There 
was a good deal of correspondence on the same subject in your 
numbers of September, 1881, and I also see from the back num- 
bers which I have, that in the number of October 14th a ‘‘ Share- 
holder and Traveller” writes and says that he can find no mention 
of any defective working of the brake in the returns of the Midland 
Company, but on the contrary, the report made on the brake was 
more in its favour. Now it seems to me curious that any railway 
company can fit its rolling-stock with a particular description of 
brake which it must surely be aware is entirely useless under 
certain circumstances, According to what the drivers say, I under- 
stand that with a heavy train it is very hard to make an engine 
keep time on account of the small ejector wasting a great deal of 
steam in maintaining the vacuum for the brake power, and that 
the only way they have of obviating that is to shut off the ejector 
altogether, and that only makes matters worse, for all their brake 
power is then gone. That makes it very hard for the men, for they 
are suspended for over-running stations when they have no con- 
tinuous brake to stop the train with, and yet they would be 
punished in some other way if they lost time through the engine 
not having enough steam to work the train with. 

It must also be obvious that this brake is a most dangerous one 
in case of a break-away on an incline such as the Lickey, near Bir- 
mingham ; for even supposing in such a case that there was a 
vacuum to work the brakes with, when the brake is applied it only 
continues for a very short time and then leaks away to nothing. 
Thus it is hardly worthy of the name of an automatic brake, for 
although it does apply itself when the vacuum is destroyed, yet it 
does not hold for any length of time as to make itself of much use 
in such a case as the above. 

I also see that another way the drivers have of working it is 
when approaching stations at which they wish to stop to open the 
ejector, and thus create a vacuum strong enough to stop the train 
when they reach the platform. By doing this they save some 
steam while running between stations, but in doing so run a great 
risk, for if they were suddenly called upon to stop in a very short 
distance when they have no vacuum, what could they do to prevent 
what might be a terrible accident? Why they have only then got 
their steam brake and the hand brakes in the guard’s vans, which 
Iam afraid would not be of very much use. 

I was over in England not very long ago, and particularly 
watched the working of the brake upon both the Midland and 
Great Western Railway, which uses it also. One day I travelled 
by the Great Western Railway from Warminster to Bath, and 
through the bad action of the brake the train was delayed for more 
than twenty minutes. The ejector was evidently not able to keep 
up the vacuum, and the consequence was that every few minutes 
the brakes went on a little and caused the train to diminish con- 
siderably in speed. Although the big ejector on the engine was 
kept blowing all the time, yet the two together did not seem to 
be able to keep the brake blocks off the wheels; and finally the 
train came to full stop altogether, and we were kept nearly a 
quarter of an hour standing in the middle of the line between two 
stations. That mishap was probably the result of two things, 
namely, the ejector being unable to maintain a proper vacuum and 
also some leakage in the train pipes, which would be likely to aid in 
causing the grievances of whieh the Middlesbrough drivers com- 
ser Of course a leakage anywhere in the train would cause the 

locks to come away from the wheels in a short time after the 
brake was applied. If what the drivers state in their letters is 
true—and we have every reason to believe that it is—it certainly is 
about time that the company made an inquiry into the matter, 
and either remedied the faults in some way—although I do not 
myself see how they are to be remedied—or discarded the use of 
that particular class of brake and adopted the simple vacuum, or 
if it wanted an automatic brake, the Westinghouse seems to be 
a good one, or, at any rate, better than the one it at present 


has. HIBERNIA. 
Dublin, March 6th. 


STEAM ENGINE ECONOMY, 

S1r,—I have obtained a copy of Mr. Longridge’s report, referred 
to in your last impression, and would like, with your permission, 
to ask Mr. Longridge one or two questions. From the tables given 
by Mr. Longridge it appears that the power of the engine was 
practically the same on all the days of his experiments. But it is 
certain that the speed of the engine must have been constant, for 
no variation would have been tolerated in the weaving shed. 

Now an inspection of the diagrams will show that the pressures 
varied every day, and so did the ratio of expansion; but it also 
appears that when the low-pressure diagram was small, the high- 
pressure diagram was large, and vice versd. The power of the two 
engines respectively varied continually, but the combined power of 
the two was constant. How does Mr. Longridge explain what is 
certainly more than a coincidence? That some amount of com- 
pensation might take place I can understand, but that the 
compensation should be minutely accurate I cannot understand.} 

Furthermore the diagrams engraved by Mr. Longridge do not 
agree with the figures he gives in his tables. Perhaps this is the 
fault of the engraver. 

A few words of explanation by Mr. Longridge would be appre- 
ciated, not alone by myself but by others. ZERO. 

London, March 8th. 


THE SCREW PROPELLER, 


S1r,—In a recent number of your journal you allude to the screw 
being a wasteful instrument of propulsion. For reasons which are 
incompatible with the ideas generally entertained concerning its 
mode of action, and which it would therefore be useless here to 
mention, the screw propeller would, however, no longer deserve 
your disapproval on the score of wastefulness if, in any given case, 
its diameter were reduced to at least one-half of that which custom 
seems to prescribe, the engines driving it being at the same time so 
constructed that they could without risk make half as many 
double strokes again as they now do, Cc. 


March 3rd, 


ENGINEERS IN SOUTH AUSTRALIA, 


Sir,—I notice in your paper this week a letter from a corre- 
spondent in Adelaide signing himself ‘‘ Fortiter et Fidelites,” and 
from its tone I gather that he is some disappointed draughtsman 
who has gone out with a view of getting a good job and has not 
succeeded. I happen to know some of the gentlemen connected 
with the departments he mentions, and I feel sure if those of your 
readers interested in South Australian railways will withhold their 
opinions until the parties mentioned have an opportunity of read- 
ing your paper, they will be able to give a good account of them- 
selves and also of Fortiter et Fidelites.” Farr Play, 

Manchester, March 6th. 
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AUTOMATIC LIFTING BOGIE, BISHOP AUCKLAND IRONWORKGS. 


MR, EDWARD HUTCHINSON, ENGINEER. 


‘\TOP POSITION 


HARD ROLLS 
END VIEW 


THIS apparatus has been designed by Mr. Edward Hutchinson, 
the general manager for the Bishop Auckland Iron and Steel 
Company, for facilitating the manipulation of heavy plates in, 
and increasing the productive power of, plate mills which are not 
provided with gearing for reversing the rolls. It is also intended 
to take the place to a large extent of such gearing, as it is found 
that by its aid the productive capacity of reversing mills may 
be successfully rivalled, and at the same time the enormous | 
expense due to wear and tear in reversing avoided. Whatever | 
means are used for obtaining the reversing action, whether a | 
clutch with spur wheels, link motion applied to the engine, or any | 


CRAIN ROLLS 
CROSS SECTION 


TOP POSITION 


GRAIN ROLLS 
PLAN 


As compared with reversing, it will be seen that although a | 
heavy plate cannot perhaps be raised and put over the rolls 
quite so quickly as it could be passed through again were the 
rolls reversed, the time is more than saved in other ways. Ina 
reversing mill it is clearly impossible to work at both the rough- 
ing and finishing rolls at the same time, and before a pile to be 
rolled can leave the furnace, the last rolled plate must have been 
wheeled away and deposited on the floor, and the men back in 
their places again behind the rolls. With this apparatus, how- 
ever, it isnot so. No labour is required behind the roughing 
rolls, and the men being employed only at the finishing rolls, and 


VM 


On the whole I find the effective diameter of the pulley varies 
with—(1) the thickness of the belt; (2) the diameter of the 
pulley ; (3) the tension on the belt. However, the possible error 
arising from these considerations is so exceedingly small that I 
do not apprehend any practical difficulty. I made some other 
experiments with a weight hung on to the belt hanging over the 
pulley, but my apparatus was not sufficiently accurate to give 
trustworthy results. I think I can take it for granted that the 
two points mentioned above, namely, the effective diameter for 


of the various devices designed to relieve the machinery of the | the operations of the two gangs of men not being interfered with 


shock produced by continually altering the direction of motion | by the mills being reversed, it is practicable to work at both sets | 


of such heavy masses of material, it is impossible to avoid the | of rolls simultaneously, and so soon as a plate leaves the roughing 


necessity for frequent renewals of spindles, boxes, and rolls, not 
to mention more or less frequent breaks down of a more serious 
character, implying great loss of time as well as heavy expense 
in repairs. 

For the roughing or grain rolls, the apparatus consists of a 
steam cylinder A, which for convenience may be fixed to the | 
side of the main standard or housing B, the piston of which 
actuates a rocking shaft C, hung nearly over the centre of the 
roll train to the roof of the works, or otherwise to a beam 
specially provided for the purpose. To two levers on the rock- 
ing shaft hang rods DD which carry between them a strong 
round bar E. F is the lifting gantry or bogie, which receives 
the plate as it leaves the rolls, and the horns of which project 
between the guides of the mill. The floor upon which the bogie 
stands has such an inclination towards the rolls that it runs by its | 
own weight into working position. The plate having left the 
rolls, steam is admitted beneath the piston lifting the rods D D 
and the bar E, which catches two inverted saddles on the under- 
side of the bogie G G, and raises that end of the bogie with the 
plate on it till the bogie itself is horizontal and level with the 
top of the roll. In such a position the plate can be pulled over 
without much manual labour. Guide plates H H are bolted to 
the side of each standard, giving to the bogie a movement back- 
wards as it rises, so that the horns of the bogie may clear the 
top roll. In case of accident the whole apparatus can be 
promptly wheeled out of the way. At the finishing rolls the 
apparatus is similar to that at the grain rolls so far as the 
cylinder, rocking shaft, &c., are concerned. Here, however, the 
common bogie is used, and the lifting bar catches the end of the 
rolled plate itself, and raises it to the requisite height. The lift- 
ing bar has also a revolving motion given to it by means of the 
spur wheels J K L, the driving wheel of the set J being attached 
to the wobbler end of the top roll, and the others being 
carried by the radial arm M. By this means the plate, after 
having gone through the rolls, passes back again without any 


| the power of the lift. The apparatus is in constant work at the 


‘illustrate another modification. 


labour on the part of the men, whose duties are almost confined 
to guiding the plate as it re-enters the rolls, | 


for the finishing rolls another pile can be drawn from the furnace. 
In this way a saving of time is effected which more than com- 
pensates for any loss at the roughing rolls in pulling over, whilst 
the weight of pile which may be dealt with is limited only by 


Bishop Auckland and other plate rolling mills in the North of | 
England. The designer estimates that by its use the output of a | 
pull over mill is increased at least 30 per cent. 


TATHAM’S DYNAMOMETER. 
In a recent impression we illustrated a new form of dyna- 
mometer invented by Mr. Tatham. The accompanying engraving 
Tatham writes: “The 
closing paragraphs in the Journal of the Franklin Institute 
indicate a form of the machine which is not illustrated—a skele- | 
ton sketch of one I am having made is annexed. I have made 
experiments to test the point which determines the effective 
diameter of the pulleys for the delivery of belt per revolution 
that is necessary to determine the velocity of belt. Then I have 
also made some experiments to determine the effective diameter 
of the pulleys forthe moment. This is necessary to determine 
the exact position of the fulcrum. I experimented with two 
pulleys—one, straight, of 44in. circumference ; one, high, of | 
74}2in. circumference on the edge ; 75,%;in. circumference on the | 
middle high part. I ran about one and a-half miles of belt gin. | 
thick over them, and divided this length by the number of | 
revolutions of the pulley. I tried it with the flesh side of the | 
belt against pulley, and then with the hair side next pulley. 
The result with the belts strained to about 50 Ib. per lin. | 
width was— 


LINE OF 
SCALE BEAM 


FIRST MOTION 
PULLEY 


O 30" DIA. 


measuring the delivery of belt, and the effective diameter to 
determine the position of fulcrum, must be one and the same 
point. All considerations for slip of belt or creeping of belt or 
friction of any part but that of pulley A is excluded. If the 
belt is kept so tight that the sum of tensions running light shall 
exceed the sum of tensions doing work, the friction of A running 


Belt per revolution. Gain in diameter. | tet will be the deduction to be made from the indication of the 
Circum- Flesh side Hair side | scale beam.” 
44in. x j 
— Gain in diameter ENGINES OF THE SS. LA FRANCE. 
high pulley, | On page 176 we give two elevations, which complete our illue« 
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CONTRACTS OPEN. 


INDIAN LOCOMOTIVES. 

THE Indian Government want fifty locomotive engines having 
eight wheels—four coupled—and four-wheeled bogie, outside cylin- 
ders, outside frames, and separate tenders on six wheels ; tank to 
hold 1000 gallons of water. Gauge of rails, 1 metre. 

We extract the following information from the specification, and 
an engraving of an engine will be found on page 172 :— 

The work required under this specification consists of fifty loco- 
motive engines and fifty tenders, suited to the metre gauge, 
together with duplicate parts for the same. The contractor is to be 
entirely responsible for the efficiency of the engines and tenders in 
all respects, and for their construction in accordance with the terms 
of this specification, notwithstanding any approval which the 
Inspector-General may have given of the detail Lonings prepared 
by the contractor. 

General Dimensions.—The ae dimensions and capacity of 


the engines and tenders are to be as follows :— 
Engines. 
Diameter of cylinder o Mh. 
Diameter of coupled wheels... .. .. ., .. 4ft. Shin. 
Diameter of bogiewheels .. .. .. .. .. .. 2ft. 4hin. 
Working steam pressure, per square inch 
Heating surface, external, tubes, not less than .. 496 sq. ft. 
fire-box, notlessthan .. .. .. Sésq. ft 
Tenders. 
Total wheel base of engine and tender .. .. .. 30ft. 


ingsof phosphorbronze. All materials are tobe obtained of the manu- 
facturer specified under the respective heads, unless the consent of 
the Inspector-General be obtained to an alteration. The Inspector- 
General is to have power to adopt any means he may think advis- 
able in order to satisfy himself that the kinds of materials specified 
are actually used throughout the contract. 

Boiler Barrels.—The barrel of the boiler is to be made of 2in. 
plates, in two rings, each of one plate, arranged telescopically, the 
smallest internal diameter being 3ft. fin., and the length of barrel 
being 9ft. 1}in. The vertical seams are to be lap-jointed and single 
rivetted, 2in. lap, 1fin. pitch of rivets, and #in. diameter of rivets. 
The longitudinal seams are to be butt-jointed and double rivetted, 
with inside and outside butt strips, 7}in. wide by ,5;in. thick. The 
butt strips are to be so rolled that the fibre of the iron may be in 
the same direction as in the plates they connect. The joint of the 
back plate will be under the dome, and the inside strip must be 
carried round the opening to the edge of the plate, and be jin. 
thick ; the joint of the other rings must be above the water level. 
The front tube plate is ta be fin. thick, flanged forward to carry 
the smoke-box, and secured to the boiler barrel by an angle iron 
ring, bored, faced, and turned on the edges. When finished, this 
angle iron ring must be nowhere less than &in. thick, and it must 
be zigzag rivetted to the barrel, but single rivetted to the tube 
plate. A wrought iron ring 18in. diameter, made of one plate ,*;in. 
thick, welded and flanged, is to be rivetted to the back plate of the 


-boiler barrel. A dome of the same diameter and made in the same 


way, of ;;in. plate, having a corresponding flange, is to be bolted 
to the upper flange of the ring. These flanges must be turned all 
over, and the joint scraped perfectly true, and when finished the 
flanges must be lin. thick. The joint must be held by jin. bolts at 
not more than 2}in. pitch. The plates are to be heated before 
being bent. Suitable wash-out plugs are to be inserted in the 
smoke-box tube plate, fire-box shell, and in any other places in 
which the Inspector-General may consider they are required. The 
longitudinal stays are to be supported by a bracket in the barrel of 
the boiler. The barrel of the boiler may be made of one plate, 
9ft. 1fin. wide, with the rivetted joint at the top, if this construc- 
tion be preferred. 

Fire-box Casing.—The top of the fire-box casing will be made 
flat, and the top and sides of the fire-box shell are to be made in 


one plate ;;in. thick. The front and back plates are to be }in.’ 


= The front plate is to be flanged and rivetted to barrel of 
iler. 

Safety Valves.—A hole, not larger than 3}in. diameter, is to be 
made in the top of the fire-box casing, over which a wrought iron 
ring is to be rivetted. The upper surface of the ring is to be turned 
and faced, and finished to form the seating fora pair of Rams- 
bottom’s safety valves, made in one casting. Each valve is to be 
2hin. diameter. 

Fire-box.—The fire-box is to be made of copper plates of the very 
best quality, obtained from makers to be approved by the Inspector- 
General, and the plates are to be obtained from at least two makers. 
The plates are to be flanged by the contractor for the engines in 
his own works, and pieces of each plate are to stand a test of being 
doubled cold without showing any signs of cracking. A piece of 
copper will be taken from the set of plates for each fire-box, and 
tested by a metallurgist selected by the Inspector-General. The 
cost of each analysis, which will not exceed £3 3s., is to be borne 
by the contractor. Should the piece analysed show more than 
4 per cent. in all of arsenic, antimony, and other deleterious 
substances, the set of plates represented by the test will be 
rejected. All holes are to be drilled, and the edges of the plates 
planed. The tube plate is to be lin. thick, tapering below the 
tubes to tin. thick at the bottom. The top and sides are to be 
made in one plate jin. thick. The lap of the plates is to be 2hin., 
diameter of rivets #in., and pitch l}in. Brackets or studs for 
supporting a fire-brick arch are to be fixed in the fire-box. Two 
brass plugs, with fusible centres, are to be inserted into the 
crown of the box, clear of the brick arch, and are to project 4in. 
into the water above the top of the fire-box. The fire-box must be 
rivetted with copper rivets. 

Side Stays of Fire-lox.—The side, back, and front plates of the 
fire-box are to be stayed to the fire-box casing by copper stays, 
made of the best soft rolled copper bars, which must be obtained 
from the same makers, and be subject to the same tests and 
analysis as the plates. These stays are to be jin. diameter, screwed 
twelve threads to the inch, and spaced not farther apart than 4in. 
centres, 4 

Roof Stays of Fire-box.—The roof of the fire-box is to be stayed 
to the top plate of the outer casing by rods of Lowmoor iron, in. 
diameter at the smallest part and 1din. diameter at the screwed 
ends. These stays are to be screwed into the roof plate of the fire- 
box and the flat top plate of the outer casing. They are to be 
further secured inside the fire-box by nuts, and, where required, 
washers not less than tin. thick at the thinnest part are to be 
provided. Each stay must be made from a single piece of iron, 
not welded. 

Tubes.—The tubes are to be made of a mixture composed of 70 
parts of copper and 30 parts of best Silesian spelter. The tubes 
sre te be solid drawn, and obtained from makers to be approved by 


the Inspector-General, and they are to be obtained from, at least, 
| twomakers. They are to be 1Zin. diameter outside, No. 12 B.W.G. 
| thick for 1ft. next the fire-box, then tapering to No. 14 B.W.G. at 
| the other end. 

Cylinders.—The cylinders are to be of cold blast cast iron, as 
| hard as possible, perfectly free from honeycomb and other defects 
| or blemishes, and they are to be made so that one cylinder will 

suit either side of engine. They are to be l4in. diameter when 
finished, and suited to a 20in. stroke. The clearance at each end 
must not be more than gin. They must be 14}in. diameter at 
each end, and the leading piston rings must overrun the end of the 
barrel din. at each end of its stroke. All joints are to be planed or 
turned, and scraped to a true surface. All the bolts securing the 
cylinders to the frames are to have cupped heads on the outside ; 
they must be driven in as tight as possible, and have nuts on the 
inside. All glands*and packing rings to be of gun-metal. All the 
nuts in the smoke-box connected with the cylinders are to be also 
of gun-metal, and must have solid ends. The cylinders are to be 
cleaded like the boiler, the sheet iron being fastened down by 
small set screws, with cupped heads, tapped into the flanges. 
They are to be provided with lubricators and water-cocks, the 
latter worked by a handle from the foot-plate. Each pair of 
| cylinders must be cast of the same metal, and when finished they 
must be tested by hydraulic pressure to 250 1b. per square inch. 

Valves.—The slide valves are to be made of phosphor bronze, 
The buckle is to be of wrought iron. 

Pistons.—The pistons are to be of cast iron, of a softer descrip- 
tion than the cylinders, and turned .4,in. smaller than cylinder. 
The rings are to be of cast iron. They will be turned jin. larger 
than cylinders, and then cut at an angle and sprung into their 
places. When finished the whole must be an easy but accurate fit 
in the cylinder, so that the piston and rod can be moved easily 
backwards and forwards. 

Piston Rods.—The piston rods are to be of crucible cast steel— 
carefully annealed—made by some maker to be approved by the 
Inspector-General. They are to be fixed to the piston by a cone 
and nut. The coned parts fitting into the piston and the cross- 
head are to be of larger diameter than the body of the piston rod. 

Connecting Rods.—The connecting and coupling rods are to be of 
Lowmoor iron, forged solid in one length, without weld, and then 
machined and finished bright all over. They are to be fitted with 
phosphor bronze bearings. 

Valve Motion.—All parts of the link motion, from valve spindle 
to the sector plates, are to be of Lowmoor iron, machined all over, 
and got up bright, and all rubbing and wearing surfaces, and all 
joints case hardened, and finished in the best manner. All rubbing 
and wearing surfaces must be as large as possible. The width of 
the expansion link is not to be less than 2in., and the pins must 
not be less than 14in. diameter. All levers on the reversing shaft 
must be forged solid with the shaft. All the holes must be per- 
fectly fair and true, all the pins parallel, and all the surfaces true 
to one another, and there must be no spring or twist upon any part 
when it is all coupled up. All the separate parts must be, as in all 
other cases, interchangeable. A test piece of iron, jin. diameter, 
must be put with all articles in the furnace to be case hardened; 
this, after being hardened, must be broken, and submitted to the 
Inspector-General for his approval. The case-hardening of this 
test piece must be at least ,yin. deep, or the articles case hardened 
with the test piece will be rejected. The reversing gear is to be 
worked by a screw which is to be fixed on the right-hand side of 
the engine. 

Injectors.—There will be two injectors, No. 7 size, Gresham and 
| Sheward pattern, and of gun-metal, all the cones being made 
| movable for renewal. The feed, steam, and delivery pipes are to 
| be of solid drawn copper, No. 9 b.w.g. All the flanges must be 
marked to template, and the pipes are to be so uniform in length 
that they may be used in any engine. Care must be taken that 
they may be so set that the flanges may bed fairly without any 
spring upon the pipes. All the joints are to be faced and made 
with boiled oil. 

Tires.—The tires are to be made from steel of the highest repute 
for locomotive purposes by manufacturers and in a manner approved 
of by the Inspector-General, and they are also to be of the highest 
quality of their classes made by the approved manufacturers. 

Azles.—The axles are to be of ‘‘best Yorkshire” iron, obtained 
from the Lowmoor Company or Taylor Bros., and must be turned 
all over and finished bright. The wheels are to be forced on by 
hydraulic pressure of 12 tons per inch of diameter of axle, and 
secured by steel keys. 

Bearing Springs.—The springs are to be made of the very best 
spring steel, obtained from at least two makers to be approved by 
the Inspector-General. They are tobe made of steel 34in. wide by 
sin. thick. 

Tenders.—The tenders are to be made to carry 1000 gallons of 
water and 1} tons of coal, the coal being carried in front of and 
partly on the tank. They are to have six wheels, and the centre 
pair of wheels and axles will be fitted with sliding axle-boxes. The 
extreme centres of the wheels will be 7ft. Tenders are to be 
delivered at the Store Department in the India-office, Westminster, 
S.W., on Tuesday, 14th March, before 2 p.m., after which hour 
no Tender will be received. They are to be addressed to the 
Secretary of State for India in Council, with the words ‘‘ Tender 
for Locomotives and Tenders” on the left-hand corner of the 
envelope, and are to be placed in a box provided for that purpose 
in the Store Department. 


THE INSTITUTION OF CIVIL ENGINEERS. 


AIR-REFRIGERATING MACHINERY. 

AT the ordinary meeting on Tuesday, the 14th of February, Sir 
Frederick Bramwell, F.R.S., vice-president, in the chair, the 
paper read was on “ Air-Refrigerating Machinery and its Applica- 
tions,” by Mr. J. J. Coleman. The paper first dealt with the 
thermodynamic laws regulating mechanical refrigeration as succes- 
sively enunciated by Joule, Sir William Thomson, Rankine, 
Clerk-Maxwell, and others, particularly pointing out the fact that 
atmospheric air having lately been proved to be the vapour of a 
liquid, there was no essential difference in the theory of machines 
for producing cold, whether air or the vapours of such substances 
as ether and ammonia were employed. Any machine which was 
worked through the medium of a readily-condensable vapour had 
its action limited by the boiling point of the volatile liquid, and 
therefore it was impossible with such machines to get so large a 
range of cooling in one operation as could be accomplished by air. 
The low temperatures which Pictet required for the liquefaction of 
oxygen and hydrogen were obtained in stages, first by ebullition of 
liquid sulphurous anhydride in vacuo, producing sufficient cold to 
liquefy carbonic acid gas at a pressure of four atmospheres, and 
then in taking advantage of the still greater cold produced by the 
ebullition of the liquid carbonic acid gas in vacuo. There was, 
however, nv reason to suppose that the same or much lower 
temperatures could not be obtained by the compression and expan- 
sion of air in a single operation. The boiling point ‘of ether 
in the air was 95deg. Fah., so that to use it as a medium for 
refrigeration it must be evaporated in vacuo—that was, a pum 
was required which caused it to boil rapidly, and it became cool 
as the vacuum increased ; but the cooler it became the less slowly 
it evaporated, until, when its temperature sank to a little below 
zero, evaporation ceased, although the pump might be maintaining 
the vacuum. It followed that if the brine, which was usually the 
medium being cooled, returned back to the boiling ether without 
having picked up heat from the substance being cooled, the action 
was gradually diminishing. This phenomenon was very likely to 
occur when the brine cooled by such a machine circulated in pipes 
through a chamber containing atmospheric air, more or less 
saturated with aqueous vapour, and as would be the case with a 
chamber containing fresh meat being cooled. The brine pipes in 
such circumstances became externally coated with a non-conducting 


covering of ice, which, unless removed, accumulated to the extent 
of several inches in thickness, thus interfering with the transfer of 
heat, and preventing the room from being reduced to a lower 
temperature than the freezing point of water, or the melting point 
of the exterior surface of the crust which surrounded the pipes, 
whilst the brine was liable to be returned to the evaporating ether 
at lower temperatures than it should for the economical oulking of 
the machine. ‘Lhe same remarks applied to the employment of 
sulphurous anhydride and of ammonia, the limiting action in the 
case of ammonia, which was considered the most effective in 
practice, being about 35 deg. below zero Fah. when it was employed 
at atmospheric tension, as in Carré’s process, or in Reece’s process, 
though of course much lower when evaporating into a vacuum, as 
in Professor Lindé’s machine. 

Almost all the statements as to the performances of these 
machines referred to their employment under favourable conditions, 
namely, the cooling of water or other fluids, or the making of ice, 
in which the temperature of the saline solution or glycerine 
transferring the heat never need sink below 20deg. Fah. When 
they came to be ee for cooling solids, such as masses of meat, 
to temperatures below freezing point, great practical difficulties 
occurred in the transfer of the heat through the non-conducting 
air in which the meat was suspended to the pipes containing 
the brine, unless such pipes or other equivalent circulatin 
apparatus were brought into close proximity to the solid 
masses. On board ship such arrangements were almost 
impossible if the ship’s hold had to be employed for general cargo 
on the outward voyage, and in any case networks of such circulating 
ae were inconvenient and liable to leakage and injury of 
the cargo. From these considerations, even if the use of dangerous 
chemicals on board steamers were allowable, it was apparent that 
cold air machines, in whicn air was first compressed and then 
expanded, were the most convenient form of refrigerating 
apparatus ; and it was also clear that they were the most con- 
venient form of machine for cooling the air of apartments 
generally. The great enemy of cold air machines was friction 
encountered in the working of the machinery, particularly that 
which resulted in the development of heat in the expansion 
cylinder. In regard to the prime cost of machinery, experience 
had proved that not much difference existed for a given amount 
of cooling power whichever system of refrigeration was adopted. 
The pecan principles upon which cold air machines could be 
constructed, as regarded the arrangement of cylinders, had been 
laid down by Rankine and Sir W. Thomson in 1852, the former at 
the same time proposing a form of thermodynamic machine for 
the reverse process of heating buildings, and various practical 
attempts to make cold air machines successful, and which were 
minutely described by the author, were made between that year 
and the year 1877, none of them being thoroughly successful, 
excepting the machines of Mr. Kirk, introduced in 1862, and which 
was not a machine for circulating cold dir, but for producing ice or 
cooling liquids by the alternate compression and expansion of a 
confined volume of air. These attempts were failures, chietly 
because of disregard or ignorance of the peculiar behaviour of 
amen vapour which formed a constituent part of the atmo- 
sphere. An attentive consideration of the matter upon general 
principles had led to the following conclusions:—(1) That 
atmospheric air was really not air alone, but a mixture of aqueous 
vapour and air, and that when such mixture was compressed into 
pipes surrounded externally by water of the same temperature as 
the air before compression, the invisible vapour of the air became 
condensed in the direct ratio of the compression, in virtue of the 
law of physics demonstrated by Dalton, and expressed by the 
statement that a cubic foot of air in contact with water contained 
exactly the same weight of vapour, whatever might be the density 
of the air. If the density was increased, the vapour liquefied—if 
it was diminished, water evaporated into the air. (2) Therefore 
compressed atmospheric air of usual humidity was not made wetter 
by injection of water, provided the surplus water was run off con- 
tinuously by automatic traps, air being actually dried by com- 
pressing it in contact with water, removing the water and 
expanding it. (3) Direct injection was the quickest and most effec- 
tive method of cooling air to the temperature of the water, which was 
a condition necessary to the working of a machine with the least 
expenditure of power. (4) Injection of a shower of water into 
freshly compressed air tended to settle the fog caused by the sudden 
condensation of the invisible atmospheric vapour, thus facilitating 
its removal by traps. (5) That whilst the direct injection of water 
was desirable for cooling the air to the temperature of the water, it 
was not absolutely essential, if the compressed air was passed 
through a sufficient number of pipes surrounded by cooling water, 
the ultimate result being that the compressed air could only 
reduced to the temperature of the water, which was not sufficient 
to liquefy the vapour usually contained in the air, except the air 
pressures employed were excessively nigh, which was fatal for 
working a machine economically. (6) That every pound of vapour 
unnecessarily condensed liberated as much heat as would raise about 
4000 times its weight of air 1 deg. Fahrenheit, and that air 
absolutely dry was a condition that would abstract the fluids of 
animal tissue, and, indeed, was a phenomenon unknown in nature, 
the degree of humidity being — over 50 deg., even in 
what was, in common parlance, called ‘‘dryair.” (7) That a con- 
venient way of liquefying such vapour was to apply a portion of 
the cold air produced by the machine to the external surtace of the 
pipes conveying the compressed air already cooled by water to 
the cylinder in which it was to be expanded, the liquid being 
removed by automatic traps. The last principle had not been 
applied in practice in this country prior to the author adopting it 
in conjunction with Messrs. Bell. 

The author commenced to design machines in 1877 which afforded 
a uniform degree of dryness in the cold air, suitable for carrying 
provisions without drying up their juices, and used principally for 
the importation of meat from the United States. The experi- 
mental machine which brought the first cargo from New York, in 
1879, and the first cargo of meat from Australia, in 1880, was 
described in detail, as also the construction of the machines 
generally employed in Transatlantic traffic, which had a pair of 
compressors of 16in, diameter, steam cylinder of 18in, diameter, 
an expansion cylinder of 17in. diamater, and 2ft. length of stroke. 
These machines had been worked continually from leaving New 
York to the arrival in British waters, and had brought over, to the 
end of 1881, meat to the value of between £2,000,000 and 
£3,000,000 sterling. Several machines constructed for land 
purposes and erected at Sydney, Barrow-in-Furness, Waterford, 
Limerick, and Hamburg, &c., were described with the cooling 
chambers attached ; also machines erected in the West Indies, on 
the Cunard liner Servia, and on the Spanish mail steamer Antonio 
Lopez. A list of the machines at work in the Australian traffic 
was given, which included those on the Cuzco, Dunedin, 
Chimborazo, Lusitania, Kaiser-i-Hind, Rome, and Carthage, 
erected by the Bell-Coleman Company; and those on the Protos, 
Europa, Clyde, Orient, Garonne, and Sorrento, erected by other 
makers, the sizes of the cylinders and comparative powers being 
described, and which had brought into the United Kingdom frozen 
meat to the value of about £50,000 sterling. 

The latter part of the paper dealt with the efficiences of cold air 
machines and formule for their calculations; and stated that air- 
refrigerating machines of the larger sizes were giving an efficiency 
not much different from that of ether and ammonia machines ; 
and it also pointed out the probable future development in venti- 
lating and cooling buildings, especially in India and other tropical 
countries, calculation, should not cost more than ;4th 
of a penny per head per hour. 


THE POLYPHEMUS was taken out for another trial of her engines 
and machinery on Monday on the measured mile at the Maplin 
Sands. The trip was in exceedingly unsatisfactory. he 
boilers priming as much as ever, and so seriously that she 
returned to Sheerness about three hours after her departure; 
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Nature of Materials to be used.—The whole of the boiler plates ie 
which are fianged or otherwise worked in the fire, the rivets used fe 
in the boilers, and also all other parts specially mentioned in this ; 
specification, must be of Lowmoor iron supplied by the Lowmoor i 
Iron Company. The remainder of the boiler plates, angle irons, t 
bars, and rivets used in these engines and tenders, except in the f 
platforms, tanks, smoke-boxes, chimneys, ash-pans, clothing, awn- ' 
ings, fire-doors, buffer and framing plates, may be of Lowmoor, 
Bowling, Farnley, or Taylor Bros. best quality of iron. The frame q 
platesare to be of Yorkshire quality, and all other plates and all angle 
irons must be of best best Staffordshire irons, all iron being made by 
manufacturers to be approved by the Inspector-General. When 
**brass” is specified, it must be good tough metal. Gun-metal is to be 
composed of five parts copper and one parttin. Theaxle-boxes, con- : 
necting and coupling rods, and crossheads are to be fitted with bear- 
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RAILWAY MATTERS. 


THE first section of the Great Eastern Railway extension from 
Spalding to Lincoln was opened for traffic on Tuesday. 

In 1881, 187 miles of new railroad were opened for traffic in 
Austria, and 794 in Hungary, in twenty different lines, the longest 
being 334 miles long. 

THE proposed por ned has, it is said, been formed at Palermo 
fur constructing a railway to the summit of Mount Etna, in imita- 
tion of the Vesuvius Railway. 

Tus Austrian Government now works 200 miles of railroad 
which it owns, and 1194 miles belonging to companies, while 4074 
miles that it owns are worked under contract by corporations. 


ALTHOUGH several engines have been tried on the Liverpool 
tramways, the directors of the Tramway Company state that the 
results are not sufficiently encouraging to warrant their recom- 
mending the adoption of steam power. 


In Germany there are twenty-three car works, which together 
can turn out from 21,000 to 25,000 four-wheeled freight-cars 
yearly, if wholly engaged in such work. Most of the works, how- 
ever, also construct passenger cars, street cars, turntables, &c. 


THE proposed International Railroad Exhibition at Berlin has 
been abandoned, The reason given is that the old railroad station 
and yard designed for the Exhibition must be devoted to other 
> aa and that there is no other fit place in the city that can 


THE Wiener-Neustadt Works, near Vienna, Austria, during the 
fiscal year 1880-81 received orders for 215 locomotives, most of 
them from foreign countries. Since the middle gf November, 1880, 
=. aaa of men employed in these works has risen from 460 
to 1920. 


One of the Austrian railroads has introduced an ptionall 


NOTES AND MEMORANDA. 


THE results of the census of Rome taken 31st December, 1881, 
have been published, and it — that the increase of popula- 
tion during the last ten years has been greater than was expected. 
In the city, 145,594 males, 126,430 females, 272,024 total; in the 
suburbs, 9192 males, 3351 females, 12,543 total; in the Agro 
Romano, 12,541 males, 3184 females, 15,725 total; total, 167,327 
males, 132,965 females, 300,292 total. The increase during 10 
years, 20° per cent. males and 26°2 females. The female popula- 
tion is still, however much less than the male. 

A NEW sun-spot fact has, it is said, been lately established b 
M. Spoerer from his own observations, together with those of Heis 
and Caeviogton. It is known that spots hardly ever appear on the 
equatorial zone of the sun, and they are never observed beyond a 
latitude of 51 deg. in either hemisphere. It is between 6 deg. and 
35 deg. that the sun-spot activity is chiefly coneentrated. Now 
the fact referred to is a periodicity or oscillation of the following 
nature :—The activity advances towards the equator, rising first to 
a maximum at 18deg., then —— as bom pass on, till at 
5deg. or 6deg. it seems to be exhausted, and disappears. There- 
upon some cause brings out spots in the higher latitudes again, and 
the same advance towards the equator is repeated, with a maximum 
about 18 deg. M. Spoerer a preponderance in production 
of spots to occur alternately in the two hemispheres; but this 
ph is less pr 1 than the other. The effects in 
question are apparently not explicable at present. 


A PAPER was recently communicated to the a oo “On 
Electrical Conductivity, Part II., by Mr. Herbert Tomlinson, 
B.A. The temporary alteration of electrical conductivity which 
can be produced by longitudinal traction was measured for all the 
metal wires used in Part I., both in the hard-drawn and annealed 


condition, and, in addition, for carbon and nickel. The electrical 


low rate for exports of various articles, such as iron, coal, salt, 
potters’ clay, &c., namely, 1°57d. per ton ‘og mile, which, the 
Railroad Gazette says, is ‘just about twice the average rate in the 
State of New York in 1878-79.” 


THE late Earl of Wilton, who died on Tuesday last at the age of 
82, was one of the last survivors of the distinguished company 
which took part in the ever-memorable opening of the Liverpool 
and Manchester Railway in 1830, His lordship was the first to 
render assistance to Mr. Huskisson when he met with the accident 
which caused his death. 


THE longest tunnel in this country is the Box tunnel on the 
Great Western Railway, 3123 yards in length. The next in length 
is the Kilsby tunnel on the London and North-Western Railway, 
which is 2398 yards, and cost nearly £120 5s. per yard run. The 
Honiton tunnel on the London and South-Western Railway is 
1350 yards in length, in red marl and green sand, and cost £50 per 

ard, The Lydgate tunnel on the London and North-Western 
ailway is 1332 yards in length, chiefly in the coal measures, cost 
£30 per yard. The Guildford tunnel is 965 yards in length. 


THE administrations of the German, Italian, and Swiss railways 
are making extensive arrangements for facilitating traffic between 
Germany and Italy during the coming season. The Geneva corre- 
pondent of the Z'imes says :—Travellers will be carried from one 
country to the other with as few stoppages as possible, and return 
and circular tickets, the latter available for a round by the Brenner, 
will be issued at very low rates. All the bridges on the St. 
Gothard line between Fluelen and Goeschenen are now completed. 
The Monte Cenere branch and the stretch from Biasca to Chiasso 
will be opened for traffic on April 1. 


A Locomotive for hilly lines has been made by Sig. Alfredo 
Cottrau, director of the Impresa Industriale Italiana, of Naples. 
The driving axles are fitted with a second and smaller pair of 
driving wheels either outside or inside the ordinary driving wheels. 
As they are smaller than the latter, they of course revolve idly in 
the air when the train is passing over levels or slopes of small 
gradient. Where the gradient is steep, separate high rails are laid 
down, and upon them the supplementary drivers mount and run, 
raising the large drivers otf the ordinary rails. The superior haul- 
ing power is of course in the inverse ratio of the size of the ordinary 
and supplementary drivers. 


AT a recent meeting of the West Ham Local Board, Mr. Lewis 
Angell, C.E., called attention to the inconvenience of the antiquated 
Standing Order of Parliament, requiring the deposit of railway and 
other plans in November with the ‘‘ parish clerk,” whereas such 
deposits should now be made with the Local Board or other 
authority whose duty it is to take cognisance of such matters. 
In accordance with this suggestion, Colonel Makins, M.P. for South 
Essex, has prepared an amendment to Standing Order No. 29, 
which has been accepted by the Chairman of Committees and 
Local Government Board, to take effect at t!e end of the present 
session, after which parliamentary plans affecting any district will 
have to be deposited with the local authority. 


An American contemporary gives the following :—‘‘ A crude old 
farmer living on the line of one of the recent railway surveys, and 
who is owner of a barn of large dimensions, with huge swinging 
doors on both sides, observed a posse of surveyors busily driving a 
row of stakes through his premises that extend to the very centre 
of his big barn. Sauntering leisurely toward the trespassers with 
an air savouring somewhat of indignation, he addressed the leader 
of the gang as follows :—‘ Layin’ eout another railway?” ‘Sur- 
veying for one,’ was the a ‘Goin’ threw my barn? ‘ Don’t 
see how we can avoid it.’ ‘ Wall, now, mister,’ said the worth: 
farmer, ‘I calkerlate I’ve got somethin’ tew say ‘bout that. 
want you to understan’ that I’ve got somethin’ else tew dew 
besides runnin’ out tew open and shet them doors every time a 
train wants tew go threw.’” 


A SOMEWHAT noted light railroad in Germany is the Felda-road, 
in Saxe Weimar Eisenach, a narrow gauge line 274 miles long, 
three-fifths of which is laid in the public highways. It was built 
and is worked under a long lease by a firm of locomotive builders 
who make a speciality of light locomotives, and who have just pub- 
lished a book about the road. When the road was built, on the 
shortest curves—of 190ft. radius—the superelevation of the outer 
rail was made as much as 4in., and the gauge at the same places 
was widened 1jin. But as there were several derailments at these 
places, the elevation was reduced so as not to exceed fin. anywhere, 
with a widening of the gauge of from jin. to jin., since which 
there have been no more derailments. The Railroad Gazetle says 
the engines which this firm builds are usually made purposely so 
as not to run faster than seven miles an hour, at which speed 
the centrifugal force on a curve of 190ft. radius can hardly be 
formidable. 


THE enlargement of New-street Station, Birmingham, by the 
London and North-Western Railway Company, the proposals for 
which we have previously mentioned, has now been begun. By 
the expenditure of about half-a-million pounds sterling, the 
company intend to secure to the poe of Birmingham, the finest 

senger station in the kingdom. Nearly four acres of land are 
ing absorbed in the work, which is to take the form of ‘‘a 
covered station with sidings.” About half of Dudley-street and 
the whole of Station-street, Bread-street, and Vale-street-—now 
public thoroughfares—will become railway lines and platforms, 
whilst Great Queen-street will be used by the company as a cab- 
drive running through the station. The two existing tunnels will 
be opened out for another 100 yards in the course of the alterations, 
and three spacious platforms, with six through lines of rails, will 
be laid. A good deal of constructive iron work will be needed, 
among which may be mentioned four large ornamental iron bridges. 
The preparation of the site has already been undertaken by Messrs. 
Nelson and Co., contractors, of York; and local —— are 
om ne some good orders when the censtructive work is put in 


resist of all the substances which were examined were, with 
the exception of nickel, increased by temporary longitudinal stress. 
With nickel, however, of which metal a wire nearly chemically 
pure was at length with difficulty procured—through the kindness 
of Messrs. Johnson, Matthey, and Co.—the resistance was found 
to diminish under longitudinal stress not carried beyond a certain 
point ; but after this point had been attained, further stress began 
to increase the resistance. The effect on nickel ee still more 
remarkable when we reflect that the change of dimensions pro- 
duced by the stress, namely, increase of length and diminution of 
section, would increase the resistance. The specific resistances of 
all the substances, except nickel and aluminium, were increased 
by temporary longitudinal stress. With aluminium and nickel the 
specific resistances were diminished by stress not carried beyond a 
certain limit. 

A PAPER ‘‘ On the Solubility of Glass in Certain Re-agents,” was 
read before the Chemical Society on the 2nd inst. Ammonium 
sulphide was the first re-agent, the action of which was investi- 
gated 100c.c. of the ammonia, Sp. 880, from which the ammonium 
sulphide was prepared in the usual way, left ‘0015 grm. residue. 
The other re-agent was ammonium hydate. A measured quantity 
of the re-agent was sealed up in a tube of hard Bohemian glass, 
and kept at 100 deg. C. for six days. The liquid was then poured 
out, neutralised with HO, evaporated, and the residue ignited. 
The following table gives the results obtained :— 


Re-agent. Milligrams dissolved by 100 c.c, 
HgO.. . 8 and 10 
Dilute Amg 8 (from Am HO 982) .. .. 49°68 ,,52°5 
Strong Ame 8 (from Am HO ‘880) 340 ,, 47°2 
Dilute Am HO .. .. .. 25°8 ,, 42°5 


It will be seen that the dilute solution of AmHO and Am: S have 

a very marked solvent action on glass. 


THE health of Paris, according to Dr. Bertillon’s Annuaire 
Statistique for 1880, was very bad. The Annuaire is a retrospective 
—— < the statistics for that city during a long series of 
years. e death-rate in the two more recent periods of five years 
is given as 26° and 24°3, showing a considerable decline as 
compared with the early part of the century, but, at the same 
time, a large excess upon the rate that prevailed during the 
same period in London. The rate for 1880 was about 25 per 1000, 
while in London it did not exceed 21°6. The Lancet thinks that 
the difference in these figures very far from correctly represents 
the true excess of mortality in Paris as compared with that in 
London, as the age-distribution of the Paris population, in 
consequence of its exceptionally small proportion of young 
children and of elderly persons, should cause a considerably lower 
death-rate in Paris than in London, Calculated by the English 
life-table standard, 1000 of the Paris population should give but 
19°8 deaths annually ; whereas 1000 of the London population—in 
consequence of its larger proportion of young children and elderly 
persons—would, according to the same standard, give 21°8 deaths 
per annum. After due allowance for this, it may be calculated 
that the death-rates in the two cities in 1880 were as 19°6 to 25°0 
per 1000 respectively. It must, however, be pointed out, that a 
very considerable proportion of the population of Loudon consists 
of young and full grown healthy workers from the provinces, and 
that so many of those who count in the population get out of 
London to die. 


AT a recent meeting of the Chemical Society Dr. Carnelly read a 
pew “On the Action of Heat on Mercuric Chloride.” This paper 
important and interesting bearings. About twelve months 
ago the author exhibited to the Society some experiments on the 
action of heat on ice and mercuric chloride under low pressures, 
and subsequently read a paper on the subject before the Royal 
Society. ‘Two propositions were advanced :—(1) That when the 
superincumbent pressure is maintained below a certain point called 
“the critical pressure,” it is impossible to melt ice, mercuric 
chloride, and probably other substances, no matter how great the 
heat — (2) That under these circumstances ice and mercuric 
chloride attain temperatures considerably above their natural 
melting points without melting. Subsequent observers have com- 
firmed the first proposition, but have been unable to verify the 
second, The pol vn has, therefore, repeated his previous experi- 
ments with mercuric chloride, and in addition has made determina- 
tions of the temperature of mercuric chloride, heated in a vacuum 
by dropping the heated solid into calorimeters containing turpen- 
tine, benzine, and petroleum. Some unexpected meow were 
obtained. When the salt is pressed as a compact powder round 
the bulb of the thermometer and heated in a vacuum, the thermo- 
meter rises 21 deg. to 50 deg. above the melting point of the 
mercuric chloride, though still surrounded by the solid salt. 
When the salt is in the form of a solidified cylinder, the tempera- 
ture rises 15 deg. above the melting point. When a turpentine 
calorimeter is used, the temperature of the mercuric chloride came 
out 100 deg. above the ordinary melting point ; but with petroleum 
or benzine, temperatures above the ordinary melting point could 
not be obtained. The author, therefore, withdrew his previous 
statement, and concludes that although mercuric chloride does not 
fuse when heated under diminished pressure, yet its temperature 
never rises appreciably above its ordinary melting point, the high 
temperatures indicated by the thermometer being due to the 
diffusion of the superheated vapours of the mercuric chloride 
through the pores of the solid salt. The author also concludes 
that turpentine cannot be used in a calorimeter for the determina- 
tion of the specific heat of bodies soluble in water, since some 
substances such as mercuric chloride, zinc chloride, &c., when 
heated, cause an evolution of heat, due probably to the polymeri- 
sation of the turpentine. Hence many of Regnault’s specific heat 
determinations in which turpentine was employed are probably too 
high—they are, it may be remarked, in almost all cases higher 
than Kopp’s numbers, that observer having used coal-tar naphtha. 
The s: Ro heat of mercuric chloride is 0°06425, and zinc chloride 


0'14301, neither value being altered by a rise of temperature, 


= 


MISCELLANEA. 


A paper “On a Channel Tunnel” is to be read at an early date, 
not yet fixed, before the Society of Arts, by Sir E. Watkin. 

IN our last impression we gave some figures showing the number 
of fatal accidents caused by tram-cars and omnibuses in London. 
A correspondent draws attention to the fact that not one fatal acci- 
dent is recorded for the past year as due to bicycles, though they 
are in such common use in and about London. 

THE American Ir ters’ Association reports that last year’s 
pig iron product of the United States was 4,144,354 tons, an 8 per 
cent. increase over 1880. The stock of pig iron unsold on Decem- 
ber 31st was 210,896 tons, against 456,658 tons at the papas of 
the year. The probable annual consumption is 4,982, tons, an 
increase of 1,000,000 tons. 


Wiru regard to reports which have appeared in various 
as to the serious failure of contract guns in proof at Wodlwich, 
we are in a position to say that such reports are altogether 
unjustified, and were read with greater surprise in the Royal 
Arsenal, perhaps, than anywhere else. Nothing more than the 
most ordinary faults in detail in any guns have manifes 
themselves, and nothing to our knowledge has failed. 

THOUGH unsuccessful, the attempt to cross the Channel in a 
balloon by Captain Brine, shows that such a trip need not be 
attended with loss of life, even if the balloon takes to the water. 
Captain Brine had certain appliances fitted around the outside of 
the “‘ Balloon Car,” which prevented the car from sinking or up- 
setting when in the water. They were made by Messrs. Cornish 
and Co., Fenchurch-street, and are similar to their boat protectors 
for converting ordinary boats into life-boats. 

THR lectures which have been delivered at the Crystal Palace on 
the electric currents, the production of electric currents by steam, 
and on electric are lights, by Professor Sylvanus Thompson, are 
well attended, and seem to be well appreciated. The lectures are 
of a popular character, but are at the same time sufficiently tech- 
nical and scientific to be of interest to those who have considerable 
knowledge of the subjects treated. The next lecture, the last of 
the series, will be delivered on Wednesday next at eight p.m. 

Ar the sale of the plant of the late Royal Polytechnic Institu- 
tion £82 was paid for the mechanical life-size figure of Blondin. 
Blondin, like Léotard, whose counterfeit presentment was pur- 
chased by America for £20, was put through his various perform- 
ances, to the great amusement of the crowd on business intent 
assembled. Amongst the other largest prices realised during the 
second day’s sale were £60 for the cast iron diving bell and its 
gear; £29 for the 4-horse power double-cylinder expansive con- 
densing steam engine, and Fs) for the large induction coil. 

AN interesting lecture on the storage of power was delivered at 
the Royal Institution, on the 2nd inst., by Professor Ayrton, storage 
by secondary batteries being the leading feature of the lecture. 
Among other experiments the lecture theatre was lighted, a 
circular saw driven, and a hoist employed to raise up boxes entirely 
by means of electricity produced the day before at the other side 
of London, and transported to the institution in Faure’s accumu- 
lators. The total energy so conveyed was said to be about 
50,000,000 foot-pounds, or about 25-horse power exerted for one 
hour. 


Mr. SHEILDS, who has been recently experimenting at Peterhead 
with the object of rendering the sea in a storm sufficiently calm to 
allow ships to enter harbours safely, by po oil upon the 
water, obtained a successful result t week, e sea at the 
entrance to the North Harbour at Peterhead was running high, 
and the water was broken, but as soon as the oil apparatus—a force 
pump with 1200ft. of lead and iron piping—was set to work, the 
fairway at the mouth of the harbour b quite th, and the 
invention, as it is called, was pronounced a success. Although 
the statement as to the effects of pouring oil on troubled waters 
was made long enough ago to have lost claim to novelty, its 
practical application on a large scale may amount to invention. 

A NEW association has been established, under the designation of 

“The Society for Psychical Research.” Mr. Henry Sidgwick, of 
Trinity College, Cambridge, is said to be president; the vice- 
presidents—Mr. A. J. Balfour, M.P., Mr. J. R. Holland, M.P., 
and Professors Barrett, Balfour Stewart, Stainton Moses, and 
Hensleigh Wedgwood. The following names have been given as 
those of the council:—Mr, Edmund Gurney and Mr. F. W. H. 
Myers, of Trinity College, Cambridge ; Mr. Charles C, Massey, 
Mr. Waiter R. Browne, Mr. E. Dawson Rogers, Mrs. Boole, Dr, 
Wylde, Dr. C. Lockhart Robertson, and several others. The 
main object of the association is stated to be ‘‘to unite students 
and inquirers in an organised body, with the view of promoting 
the investigation of certain obscure phenomena, including those 
commonly known as psychical, mesmeric, or spiritualistic.” 
i 'A CONTEMPORARY recently stated that Sir William Thomson had 
admitted being mistaken as to the efficiency and practicability of 
the Faure accumulator. Sir William has written ap unquali- 
fied denial of this. He says: ‘‘Since my return to Glasgow at the 
beginning of November, I have been unintermittingly engaged in 
experiments on the Faure accumulators, from which I anticipate 
results of great practical value. I have at present in constant use 
for electric lighting a battery of forty elements in series, each 
consisting of three cells of Faure’s original pattern. This battery 
includes three cells out of the original box of four brought to me 
from Paris last May, during the time I acted for them as consult- 
ing electrician. This battery served as a reserve store for the 
lighting of my house, which is now done for every room and passage, 
by Swanand Edisonlamps. Thusatthepresent moment—ten o'clock 
in the forenoon—I have, merely for the purpose of verification, four 
Swan lights brilliantly incandéseent by what remains in the 
battery on yesterday’s charge, and two hours’ reduced lighting 
of the house after the engine and dynamo were stopped yesterday 
evening. The reserve that remains is far more than sufficient for 
any practical use in this bright weather until the engine is again 
started for the evening. The reserve, even at this season, is 
very convenient for occasional lighting during the day in dark 
rooms or cellars, where without the electric light lucifer matches 
and gas jets have hitherto been required.” 

Two deputations waited upon authorities last week respecting 
the preservation of Smeaton’s Eddystone Lighthouse. The first 
from the Corporation of Plymouth was with the Trinity Brethren. 
It was urged that the Plymouth people would bear the greater pro- 
portion of the cost of removal. If it were erected on Plymouth 
Hoe and used as a sea mark, it would be useful to the maritime 
community, and would at the same time perpetuate the memory 
of Smeat It was tioned that about £1000 had been sub- 
scribed. Sir R. Collinson, in reply, said it was the opinion of the 
brethren that the lighthouse should be preserved, and that 
Plymouth was a very suitable place for it. He proposed that the 
Trinity House should land the lighthouse at as small a cost as 
possible. They would be able to do this better than anyone else, 
as they had the advantage of skilled labour ana a steamer adap 
to the purpose. The second deputation from Plymouth and 
Devonport waited upon Mr. Chamberlain, at the Board of Trade, 
in order to ascertain how far the Board of Trade would sanction 
the Trinity House in handing over to Plymouth so much of the 
Eddystone Lighthouse as they intended to erg Mr. Chamber- 
lain, in reply, proposed that the inhabitants of Plymouth should, 
at their own cost, remove and rebuild the lighthouse on the Hoe, 
Plymouth. The lantern, however, would be retained, as it was 
very valuable, being of gun-metal. It was not the original one 

laced on the lighthouse by Smeaton. The lower part of the tower 
er the base cannot be moved so as to reconstruct it, and the 
Plymouth authorities propose to make this anew. The Plymouth 
ople ask, as a free gift, the part to be removed, including the 
mt not on the rock but on Mill Bay Pier, and it does seem 
shabby, to say the least, that this should not be granted when 
Plymouth offers to pay all other costs of making it a monument t7” 
Smeaton and a national memorial = 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER, 


PARIS.—Madame Boyveau, Rue de la Banque. 

BERLIN.—Asuer and Co., 5, Unter den Linden. 

VIENNA.—Messrs. GeROLD and Co., Booksellers. 

LEIPSIC.—A, Twietmever, Bookseller. 

NEW YORK.—Tue and Rocers News Company, 
81, Beekman-street. 


TO CORRESPONDENTS. 


*,* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 1d. postage stamp, in order that 
answers received by us may be forwarded to their destination. 
No notice will be taken of communications which do not comply 
with these instructions, 

*,* We cannot undertake to return drawings or manuscripts; we 
must therefore request correspondents to keep copies. 

*,* All letters intended for insertion in THE ENGINEER, or 
containing questions, must be accompanied by the name and 
address of the writer, not necessarily for publication, but as a 
proof of good faith. No notice whatever will be taken of 


Dorser.—It is more than probable that you are not using lime enough as a 
flux in the cupola ; try increasing the quantity, and let us know the result. 
When pig has much “ kish” on it, it sometimes gives trouble in the cupola 
in the way you describe; but before taking any other step we advise a 
change in the quantity of lime used, 

Bunsen Burner.—I/f you use tiles, or better still, a plate of thick sheet 
iron with slots cut out to receive the tubes, the arrangement shown in your 
sketch will work pretty well. The tubes should lie half their diameter deep 
in the slots, and these last should clear the tubes about jin, at most at the 
sides. No air must be admitted save through the slots and burners. 
You will require plenty of chimney room to take away the products of 
combustion, not less than 3 square inches of area for every 10 cubic feet of 
gas burned per hour. The bottom of the boiler should be Sin. at least 
above the tubes. 

W. L. anv Co, (Oxford).—A 6in. cast iron pipe fin. thick will be perfectly 
sase with a pressure of 1201b, in it, provided it is properly made and 
properly put up. If the pipes are bad castings and of common metal, 
they cannot be called safe at any pressure. When any considerable length 
of cast iron piping is put up to carry steam an expansion joint must be 
introduced to permit expansion and contraction ; an ordinary stufiing-boxr 
will answer better than anything else. No augmentation in the thickness 
of the pipes will obviate the necessity for an expansion joint. The pi 
you name are half as thick again as they need be. The fault lies either in 
their quality or in the way they have been erected, 

W. 8S. A.—The diagrams you enclose show that the valves are well set. The 
rise and fall in pressure are due to the imperfection of the particular 
indicator you use, and have nothing to do with the action of the valve gear. 
The vacuum is very nearly 25in. of mercury. What more would you have ? 
There is some defect in the air pump, which accounts for the irregular 
action in the condenser. It is quite possible, however, that you give too 
much injection and so swamp the condenser. If you will send a sketch and 
description of the air pump and condenser, we shall be happy to advise you 
on this point. So far as the diagrams go, they show that you have a very 
good, instead of a very bad, engine, as you seem to think. 


POLISHING EBONITE. 
(To the Editor of The Bngineer.) 
Sir,—Would any reader kindly inform me who are the makers of an 
apparatus for polishing ebonite’? Constant SuBSCRIBER. 
andon, March 2nd. 


PARABOLIC RAILWAY CURVES. 
(To the Editor of The Bngineer.) 

Sir,—Would you kindly allow me to ask through your columns if any 
of your readers can give me some information about parabolic curves for 
railway centre lines? (1) Have any such curves been actually set out? 
(2) Under what circumstances are such curves advantageous? (3) Prac- 
= — of setting out such curves on the ground. C. E. 
larch 4th. 


CHILLED CASTINGS. 
(To the Editor of The Bngineer.) 

Sirn,—I shall be much obliged to any reader who will give me any 
information about the making of chilled cast axle-boxes, both the ones 
chambered all round and also those with three recesses, I cannot get 
any preparation to stand on the chills. K. 8. 

ismore, Ireland, March 8rd. 

(Our correspondent may consult the articles on ‘Chilled C; ‘a 
which will be found in our impressions for the 24th Dec., 1880, and 7th 
Jan., 1881.—Ep. E.] 


SUBSCRIPTIONS. 

Tur Enorneer can be had, by order, from any newsagent in town or country 
at the various railway stations; or it can, if preferred, be supplied direct 
from the office on the following terms (paid in advance) :— 

(including double numbers).. .. .. £0 14s, 6d. 
Yearly (including two double numbers) .. -- £1 9s. Od, 

If credit occur, an extra charge of two shillings and sixpence per annum will 
be made. Tut ENGINEER is registered for transmission abroad. 

Cloth cases for binding Tuk Encinrer Volume, price 2s. 6d. each. 

Many Volumes of Tok EnGineer can be had price 188. each. 

Foreign Subscriptions for Thin Paper Copies will, until further notice, be 
received at the rates given below :—Foreign Subscribers paying in advance. 
at the published rates will receive THE ENGINEER pas and post-free 
Subscriptions sent by Post-office order must be accompanied by letter of 
advice to the Publisher. Thick Paper Covies may be had, if preferred, at 
increased rates. 

Remittance by Post-office Order. — Australia, Belgium, British 
Columbia, British Guiana, Canada, Cape of Good Hope, mark, 

t, France, Germany, Gibraltar, Italy, Malta, Natal, Netherlands, 

ew Brunswick, Newfoundland, New South Wales, New Zealand, 

Coast of Africa, Wes es, Cyprus, China, Jay 

India, £2 0s. 6d. 


Remittance by Bill in London. — Austria, 


A 


Greece, Ionian Islands, Norway, Panama, Peru, " 
Chili, £1 16s. Borneo, Ceylon, Java, and Singapore, £2 0s. 6d. M: 
Mauritius, Sandwich Isles, £2 5s, 

ADVERTISEMENTS. 

*," The charge for Advertisements of four lines and under 1s three shillings ; 
for every two lines afterwards one shilling and sixpence ; odd lines are 
charged one shilling. The line averages seven words, When an advertise- 
ment measures an inch or more the charge is ten shillings per inch. All 
single advertisements from the country must be accompanied by stamps in 
payment., Alternate advertisements will be inserted with all practical 
regularity, but regularity cannot be guaranteed in any such case, All 
except weekly advertisements are taken subject to this condition. 

Advertisements cannot be inserted unless Delivered before Six 

o'clock on Thursday Evening in each Week. 

*," Letters relating to Advertisements and the Publishing Department of the 
paper are to be addressed to the Publisher, Mr. George id Riche; all 
other letters to be addressed to the Rditor of Tak Enainesr, 168, Strand, 


MEETINGS NEXT WEEE. 

Tue InstiTUTION oF March 14th, at 8 p.m.: 
Papers to be read and discussed 2 “The of Structures to 
Resist Wind Pressure,” by Charles B. Bender; (2) “ the Stability of 
Structures against the Wind,” by Jules Gaudard. 


CuemicaL Socrety.—Thursday, March 16th, at 8 p.m.: “On 
Valency,” by Dr. Armstrong. iy ‘On Pentathionic Acid,” by Watson 
Smith and T. Takamatsu. (III.) ‘On some Constituents of Resin 
Spirit,” by G. H. Morris. (IV.) ‘‘ On the Preparation of Diethylnapthyla- 
mine, and the Action of Sulphuric Acid on that Substance,” by B. Bm th, 

THe MerTroro.ocicaL Socrety.—Wednesday, March 15th, at 7 p.m.: 
Exhibition of anemometers, and of such new instruments as have 
invented and first constructed since the last exhibition. During the 
evening the president, Mr. J. K. Laughton, M.A., F.R.A.S., pet pes a 
historical sketch of the different classes of anemometers, and also 
describe such forms as are exhibited, 


Society or Arts.—Monday, March 1 at 8 p.m.: Cantor Lectures, 
“ Hydraulic Machinery,” Nev Lecture TI,--Water 


fugal pumps and fans. Flow of water a 


ipes. 

other reciproca' Wednesday 

for Lighthouses," byt. ohn R. Wigham. Prof. Tyndall, F.R.8., will 


DEATH. 
On Feb. 22nd, at Bigbury Court, South Devon, Sypwey Frank Russet, 
cok See years, the only and dearly beloved son of Frank Russell, C.E., 
AS.LE 


On ‘March 7th, at Rochester, Mr. Tuomas AVELING, aged 57 years, 
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PROFESSOR AYRTON ON THE FAURE BATTERY. 

On Thursday, the 2nd inst., Professor W. E. Ayrton, 
F.R.S., delivered a lecture at the London Institution on 
“The Storage of Power.” The title is in a sense a mis- 
nomer, his lecture being mainly devoted to the consideration 
of the Faure oe battery, other expedients for 
storing up power being very briefly passed over. Professor 
Ayrton is an and no doubt understood 
his audience. Asa popular exposition of the results obtained 
with the Faure battery his lecture left nothing to be desired. 
He did, to say the least, ample justice to the battery. 
But when we have said this, we have said all that can be 
said in his favour. His lecture was in no sense a strictly 
scientific production. It contained certain interesting 
statements of fact; with the “reason why” Professor 
Ayrton did not trouble himself—or, shall we say, his 
audience. There are two points in the lecture which 
deserve to be specially mentioned. In the first place he 
asserted that we cannot store up force ; in the second place 
he repudiated the idea that a Faure battery accumulates 
electricity within its substance. He was not quite so precise 
as he might have been in dealing with force, and we may 
be excused_ if we point out in me his lack of precision is 
manifest. He began by pointing out that the world at 
large is wrong in speaking of “the storage of force.” In 
this he was quite right, but he was right only in a limited 
sense. When he went on to explain that “we cannot store 
force any more than we can store time, there is as much 
difference between force and power as there is between a 
mile and the speed of a ship,” he used the words “ storage 
of force” to express an idea which they cannot legitimately 
convey ; and it does not follow that because they are used 
erroneously in special applications, that they should never 
be used at all. Professor Ayrton thus defined force :— 
“When a weight rests on the ground, the weight pushes 
the ground down with a certain force, and the ground 
pushes the weight up with the same force. If, then, there 
was such a thing as a storage of force, the mere resting 
the weight on the ground would be such a storage, since 
the force exerted between the weight and the ground 
never grows less.” Here, then, we have force defined as 
push, or pressure. It is quite clear that push or 
pressure can be accumulated and stored up for future use, 
and indeed if it could not be so stored up, compressed air 
engines, to take one example out of many, could not be 
worked. He then went on to define power :—* What, 
then, is the other component idea, in addition to force, 
that must be present to obtain power or work? The 
answer is—motion. Work is force exerted through space ; 
the pressure that this weight resting in my hands produces 
is a force and not a power, but the operation of raising a 
pound weight through any height is doing work, and, 
when the weight has been thus raised, it has a store of power 
or energy in it, which is the greater the larger the weight 
and the higherthe distance through which it has been raised.” 
The preceding passage merits careful perusal. Professor 
Ayrton, having taken some pains to show that force by 
itself is not work or energy, goes on to add that force and 
motion together are work or energy. As, however, on his 
own showing force is not power, it follows that in the com- 
bination motion is the active agent, and to this we shall 
certainly take no objection ; but very important deductions, 
the nature of which Professor Ayrton has overlooked, 
may be drawn from this proposition. If motion is 
inherent in power, how can power be stored with- 
out motion? The obvious answer is that either we cannot 
tell, or that motion is stored. The last alternative is the 
more — of the two, and its truth admits of at least 
partial demonstration. As an example we shall cite 
Colonel Beaumont’s compressed air engine. 

The engine depends for its work on “ the power,” to use 
Professor Ayrton’s words, stored up in in its reservoirs of 
compressed air. We prefer to use the word energy in lieu 
of power. Now, the energy of any elastic fluid depends on 
the internal motion of its molecules. These molecules, to use 
Tyndall’s words, “continually bombard” theinternal surfaces 
of the containing vessel ; and the energy of a given weight, 
—say, 1 lb.—of any permanent gas—say air—is constant, so 
long as the temperature remains unaltered. In any given 
weight of air w, at any given temperature T, the energy is 
a known quantity. us in 1 lb. of air at 60 deg. it 
amounts to 95,577°45 foot-pounds. The energy which can 
be got out of air in expanding can never equal this in 
practice, because it would be necessary to cool the air 
down to absolute zero; and all that can be realised 
depends on the difference between T, the initial tempera- 
ture before expansion and the doing of work began, and ¢ 
the temperature at which expansion and the doing of work 
ceased, the coefficient of energy being 183°45-foot pounds 
for air at constant pressure, and 130°30 foot-pounds 
for air at constant volume, per deg. Fah. of change 
of temperature. With numerical statements of energy, 
however, we need not just now further concern ourselves. 
The energy of 2 lb, of air is just double that of 1 lb., and 
so on, Therefore, when Colonel Beaumont compresses air in 
his tram-car receivers, he simply collects within the space 
previously occupied by 1 Ib. or 2 Ib. of air all the energy 

by, let us say, 50 Ib, of air; and the quantity 
of motion thus stored up in the receivers is that proper to 
50 Ib. of air, and is fifty times as t as that proper to 
1 Ib, of air. We state here a broad principle, and it is, we 


think, unnecessary to digress to point out how conditions 
modify the truth of Gcpmpedien, or to show how waste 
and loss of effect may take place from the moment we 
begin to deal with air, either & compressing it or expand- 
ing it. In this case we have, with due deference to Pro- 
fessor Aryton, not only stored force—pressure—but 
power—that is to say, motion. Putting this in another 
way, we may say that when work is done in compressing, 
say, 1 lb. of air, into a smaller space than that which it 
previously occupied, we augment the energy of the 
pound of air ; but this is only true when we suffer tem- 
perature to rise at the same time. If we compress air at 
a constant temperature its ene’ remains unaltered, but 
we confer on it the power which it did not before 

of parting with some of its energy and doing work when 
itis suffered to resume its original volume. 

So far we feel sure that there can be no difference of 
epinion between Professor Ayrton and ourselves, Ad- 
vancing a step further, however, we come upon debatable 
land. Professor Ayrton has shown, very clearly and very 
properly, that power without motion has no existence ; 
yet he went on to say “ the vast fields of coal underground 
form another enormous store of power—not force, bear in 
mind—the initial work, in this case corresponding with 
the winding up of the clock by hand or the raising of 
the rain-clouds by evaporation, being performed by the 
leaves of plants. Under the influence of sunshine, these 
split up the carbonic acid gas in the air, liberating the 
oxygen and absorbing the carbon, thus making wood, 
which eventually, after long ages, becomes coal. But 
there are other substances besides coal and oxygen which 
are found separated from one another, and which desire to 
re-combine, constituting, therefore, stores of energy ;” and 
he goes on to cite copper and zinc as examples. We 
think that few more unscientific or unsatisfactory passages 
have, perhaps, ever been penned than this which we have 
just quoted. We are to bear in mind that coal is a store 
of power—not force. But at the very beginning of his 
lecture he told his hearers in the plainest language that 
power cannot exist without motion. He did not assert 
that motion has been stored up in the coal, or that 
coal exerts pressure, so that both the attributes of power are 
lacking. Presently becoming aware of this truth, he was 
compelled further on to modify his views as to what power 
is, and to call in a new agency, “The desire to re-combine.” 
We shall not take exception to this phrase; but we may 
ask whether it is to be classed as a force or a power ; is it a 
thing to be stored up, and if it has been stored up, when 
or by what agency! It will be seen, we think, by this 
time that even such a man as Professor Ayrton finds it 
impossible to form a definite and consistent definition of 
certain words which are in daily use; and that when he 
corrected, to use his own opening words, “ well-informed 
Punch,’ he substituted for the word force something about 
which he has himself formed very few well-defined ideas, 
We do not say this with any desire to disparage Professor 
Ayrton. On questions connected with power, and force, and 
work, and energy, he is no doubt just as lucid as most public 
teachers of science. The names of those who have more 
precise ideas can almost be counted just now on the fingers 
of one hand. 


In dealing with Faure’s secondary batteries, and their 
applicability to various purposes, Professor Ayrton was 
much more happy ; and he made, as we have previously 
said, certain statements of interest. It appears that 
electric motors can be had which give out 1-horse power 
per 501b, dead weight of machine, and that 18,000 foot- 

unds of work can be obtained from 1 Ib. of lead and red- 
ead. A secondary battery weighing 81 Ib. will give out 
1-horse power for three-quarters of an hour. Thus, then, 
for a weight of 131 lb. we can get 1l-horse power 
mek Suda Ayrton hastened to point the moral of 
his tale :—“ I have said that a cell containing 81 Ib. of lead 
and red-lead stored 1,440,000 foot-pounds of work. Now 
consider what that means. It represents all the energy 
required to be expended to pull a tram-car containing 
forty-six ngers over two miles, after allowing for 
considerable waste of power in the electrical arrange- 
ments. The electro-motor need not weigh, as I told you, 
more than about 200 lb. to produce about 2-horse power. 
We have, therefore, this wonderful conclusion, that about 
300 Ib. dead weight contains all the energy and all the 
machinery necessary for over two miles run of a tram- 
car with forty-six passengers. Now, is this result actually 
obtained at present in the tram-car running at Leyton- 
stone, and which is propelled by Faure’s accumulators? 
No, and why? Partly Gee the electro-motor has not 
been made to suit the accumulators, nor the accumu- 
lators the electro-motor, nor is the gearing adapted to either.” 
We admit that an engine and boiler weighing 300 Ib. 
probably could rot be made which would do the same 
work, The advantage is all on the side of the Faure cell. 
As to what we may call, for want of a better word, the 
intensity of the Faure battery, we reproduce the following 
passage, the last in Professor Ayrton’s lecture :—* There 

as been an erroneous impression existing lately that the 
Faure accumulator could not produce a constant current of 
more than 17 ampéres, but that this is a mistake is clearly 
seen from the fact that, at the present moment, each of 
the cells in this room is producing a current of about 75 
ampeéres.” 

As we have said Professor Ayrton delivered a good 
lecture—that “ goes without saying,” He was interesting ; 
his experiments were numerous and successful, he had a 
story to tell which was new; but—we regret that we have 
to use this little word—his lecture was most unsatisfactory in 
that it conveyed not the smallest idea to the minds of his 
audience of how all the energy of which he spoke, and 
which he counted up by millions of foot-pounds, was 
stored up. Concerning the theory of the battery he 
was absolutely silent. ‘Now does such a cell,” he 
said, “ store electricity? No! Emphatically no! When 
charging it just as much electricity passes out as passes 
in, and when ee i it just as much electricity 
passes in as passes out. Imagine a stream’ of water was 
turning a waterwheel, and the waterwheel was employed 
to raise corn up into a granary ; the arrangement might 
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be called one for storing corn, but certainly not one for 


storing water. So a secondary battery does not store 
electricity, but electric energy.” Time was when the people 
were content with great words as explanations of pheno- 
mena, The time is past—as far, at least, as the scientific 
world is concerned ; and men like Professor Ayrton cannot 
address the unscientific world only. His utterances are 
heard far beyond the limits of a lecture hall, Let us 
compare what we have just quoted with the opening 
passages of his lecture, and we cannot fail to see how lame 
and impotent is the conclusion at which he has arrived. 
He started with the idea of setting the world at large, 
including Punch, right concerning what it is Faure’s cells 
store up. It was not force but power; but power, he 
detines, is inseparable from motion. Therefore, when we 
store power, we must store motion. Not seeing, however, 
very clearly, or not seeing at all, where motion is stored in 
the Faure cell, he abandons the word power which he had 
introduced with so mach pretension, and tells his hearers 
that a secondary battery stores “ electrical energy.” What 
is the differenice between this and power? Why did he not 
entitle his lecture “ The Storage of Energy ?” 


COLONEL MAITLAND ON MODERN ORDNANCE. 


THE paper recently read by Colonel Maitland before the 
Society of Arts consisted in a great measure of a very 
clear explanation of the general principles bearing on the 
questions of the proportions, material, and system of load- 
ing of guns. So far his paper would be a matter calling 
for attention rather than discussion. Special interest 
attaches to it, however, for other reasons. The statement 
of any fact by an officer in Colonel Maitland’s position 
means more than the bare fact perceived by an individual, 
for it means that it is an established fact, and accepted as 
such at the Royal Gun Factories. Discussed also as the 
paper was by other Government officers in high position, 
we gain valuable information concerning their conclusions, 
for probably none but their tolerably matured opinions 
would find expression. No one can accuse the War-ottice 
of encouraging officials to play the part of irresponsible “free 
lances,” This is our chief reason for going over old ground, 
and - Colonel Maitland’s paper is by no means old 

und. 

First, then, the question of iron versus steel seems nearly 
conceded in favour of steel in the form in which steel is 
now adopted ; a form which we have long maintained causes 
it to resemble the built-up guns of wrought iron more closely 
than the original cast steel guns. For the material now 
employed in guns under the name of steel is very nearly 
wrought iron, differing from it chiefly in the absence of 
cinder and of any special spiral arrangement of fibre, 
though not in the absence of all fibre when drawn out as 
it is undera hammer. Then the gun is built up very much 
on the original principle, so that it has little beyond the 
name of steel and absence of spiral fibre in common 
with the first cast steel guns of Krupp. We have there- 
fore maintained, what we now repeat, that far from being 
ashamed of having originally adopted wrought iron built- 
up guns, our authorities may plead that the same reasons 
which led them to prefer wrought iron at first now compel 
them to adopt steel when it offers the same advantages 
with a higher degree of excellence. In saying so much, 
however, fairness compels us to point out how much we 
owe to the steel gun-makers of our own country—Whit- 
worth and Vavasseur. We say fairness, for we have no 
other motive. With all respect to Sir Joseph, we cannot 
say that he is an unprejudiced man, or that he has a 
frank or winning way of putting forward his views; so 
that there is no particular pleasure in doing justice 
to his inventions. Mr. Vavasseur has great ability, but 
we do not feel that in calling attention to what he has done 
we are serving a popular cause. The bare fact of our pre- 
sent form of steel gun being so exactly what these makers 
have long advocated and perfected, if not in the teeth, cer- 
tainly in advance of others, deserves recognition, we think, 
by the Government. In the large orders that we believe 
ought to be given for new type guns, these firms ought to 
be remembered, just as Elswick should be for the great 
development of power which we owe to that establishment, 
especially to Captain Andrew Noble’s investigations, In 
doing this we ought to benefit by the experience of the 
steel makers in the material of the gunssupplied. Colonel 
Maitiand makes use of the following signiticant words :— 
“The longitudinal or end strength varies ; thus in the 
German guns the tube and hoops do nothing—the 
jacket is considered sufficient. The French con- 
struction relies entirely on the thick body, while 
the English method aims at utilising the whole sec- 
tion of the ¢€ both ways. Of course, if the others are 
strong enough, there is no particular advantage in this ; 
and it is by no means improbable that eventually we shall 
find it cheaper and equally good to substitute hoops for the 
‘overcoat.’” We think that many who are not specially 
interested in the admirably strong form of breech which is 
the peculiar child of the gun factories and of Mr. Fraser, 
would hesitate to recognise the possible wisdom of dis- 
pensing with it as fully and fairly as Colonel Maitland 
does. Considering the tendency that a large charge of 
powder has to increase longitudinal strain compared with 
transverse strain, we are a little surprised ourselves, 
but we may be sure that Colonel Maitland knows what he 
is talking about. ‘Turning for a moment to the discussion 
on the question of iron versus steel, we think he has 
hardly done Mr. Mallet justice in bracketting him with 
Tubal Cain. Mallet’s plea for wrought iron cannot, we 
venture to think, be severed from the use of that metal. 
Indeed the question is this moment at issue in the Ameri- 
can hydraulic trials of coil-strengthened guns versus cast iron 
guns. The gun factory text-book draws a very much 
needed distinction, in the words “tensile strength” and 
“tenacity,” between the total amount of work and the maxi- 
mum pressure that a tube will bear. Mallet urged that 
wrought iron would not bear a high maximum, but that 
it would stretch so that it would take a larger amount of 
work to rupture it than the rigid steei of those days, and 
he therefore considered it the best metal for ordnance. 
this plea wrought iron has generally been advocated, both 


as to endurance and safety should rupture occur. The 
weak point we feel—and this is possibly what Colonel 
Maitland feels in this argument in favour of endurance— 
is that the extension which a metal will undergo within 
the limits of elasticity is so small that we do not know 
anyone who has attempted to specify it. Mr. Abel, how- 
ever, still maintains that steel is not so capable of resisting 
sudden strains as wrought iron, and Colonel Maitland him- 
self considers that the introduction of slow burning powder 
has favoured the adoption of steel. With regard to the 
most advanced form of steel guns, namely, that embodying 
steel riband, we learn that experiments continue, but no 
definite conclusions are arrived at as yet. As to breech- 
loaders, Colonel Maitland points out that increase in the 
length of guns alone brought them in. 

he details of various systems of and the 
question of development of work by detention of the pro- 
jectile by meansof gas check, &c., we do not propose to notice, 
nor the important question of what is termed “ sectional 
density” of shot; we will therefore confine ourselves to 
citing Colonel Maitland’s opinion on the question raised by 
Sir W. Armstrong, concerning the terms on which armoured 
and swift unarmoured ships would engage. This opinion 
is not favourable to the unarmoured ships; in fact, 
while Colonel Maitland lays stress on the fact of the 
armoured ships having a steadier platform, he quotes the 
very results we have referred to, obtained by firing 
shrapnel with percussion fuses against the Shannon target, 
to show how different an effect is produced when armour 
is pierced from what takes place with thin iron. On this 
we have written at some length in our article of Feb. 17th. 
We ought, however, to point out that should we succeed 
in driving steel shells containing gun-cotton bursting 
charges through iron armour so as to act well on the 
inside, a great advantage would then be given to the 
unarmoured ship in consequence ; steel plates, however, 
would present greater difficulties, and might then find 
greater favour in this country. To conclude, we commend 
Colonel Maitland’s paper to the careful attention of all 
interested in artillery matters. 


STEAM ENGINE ECONOMY. 


In our last impression we dealt at some length with a 
report prepared by Mr. Michael Longridge, on the per- 
formance of a compound engine at Audley Hall weaving 
shed. We by no means exhausted Mr. Longridge’s report, 
however, and we propose now to consider figures and 
statements which it contains, and which we have as yet 
hardly touched. We concluded what we had to say last 
week with the statement that Mr. Longridge bad found it 
necessary to calculate a pew coefficient for the flow of 
waterthrough notches, and he hasthus unwittingly contirmed 
the accuracy of statements which we have repeatedly made, 
and which have been persistently contradicted. Messrs. 
Farey and Donkin devised several years ago an exceed- 
ingly elegant device for measuring the efficiency of a 
condensing engine. The number of heat units passing 
into an engine per minute is easily ascertained if the 
weight of feed-water and the temperature in the boiler 
are known. The whole of this heat, less that converted 
into work and wasted by radiation, must re-appear 
in the condenser, heating the injection or cooling 
water. If, now, the temperatures of the injection and 
of the hot-well are known, and the weight of water 
discharged per minute from the hot-well,a very simple 
calculation will show how many heat units have been 
converted into work. We have said that the device 
is elegant. We add now what we have often said 
before. It cannot be used in practice with good effect, 
because of the difficulty experienced in measuring the 
delivery from the hot-well. It iswell understood that hardly 
any two authorities on hydraulics are agreed as to the 
coefficient of delivery through a notch board, and Messrs. 
Donkin carried out experiments to fix a set of coetti- 
cients, There is, however, every reason to conclude that 
theirs is no better than those obtained by other autho- 
rities. Indeed, there is good cause to think that with 
minute variations in the conditions, a change must be 
made in the coefficient. For what Mr. Farey has to 
say on this point we must refer our readers to THE 
Enerveer for December 29th, 1876, page 446. It is 
clear that if the coefficient is not accurate, it is impos- 
sible to arrive at a correct conclusion concerning the deli- 
very from the hot-well, and the coefficient is the weak 

int in Messrs. Donkin’s system of testing. This fact is 
well illustrated by Mr. Longridge’s report. He used the 
Donkin system to check his calculations. He writes thus 
concerning it :— 

“Tn calculating the results of the experiments made by 
the company last year the writer, after considerable hesi- 
tation, adopted the coefficient of contraction used by Messrs. 
Bryan Donkin and Co. in forming their published table 
of discharges over notches, pointing out at the same time 
that other observers had arrived at different figures. A 
rough calculation of the results showed that this coefficient 
was inapplicable to the present case, as it would have given 
the quantity of heat received from the engines in excess of 
the heat supplied to them, which is impossible. Indeed, 
from the nature of the case it is clear that a constant co- 
efficient for every width of notch and for every head is 
contrary to reason, for as contraction only takes place at 
the edges of the notch, its amount must depend in some 
way on the ratio of the lengths of these edges, compared to 
the area contained by them and the free surface. Such 
being the case, it was ne to seek another coefficient. 
The experiments of Mr. Castel, quoted in Rega oy = 
Hydraulics,’ seemed to furnish the necessary data. In the 
present instance the average head was about 0°38ft., the 
absolute width of the notch, 0°666ft., or nearly one-third 
that of the tank. Therefore, if we consider the head and 
absolute width of the notch as alone influencing the dis- 
charge, we should choose the coefficient 0°592, applicable to 
a notch 0°65ft. wide and a head of 0°39ft. If, on the other 
hand, we consider the head and relative width of the notch 
only, we should choose a coefficient rather less than 0°604, 


On | which according to the table is the coefficient applicable to 


a head of and relative width of Taking alk 


three disturbing influences into consideration, it seemed 
best to adopt the coetticient 0°595.” Whether Mr. Long- 
ridge was right or not we shall not pretend to say. 

As an example of the uncertainty attending the flow 
through notches, we may cite the following authorities :— 
Neville says: “It may be remarked here in passing how 
universal the coeflicients 613 to 628 are for all forms of 
orifices in thin plates, or with the outside arrises chamfered. 
Indeed, the coefticient ‘62 may always be used with cer- 
tainty for practical purposes, for every orifice of this kind, 
adler at the surface in the form of a notch, or at the 
sides or bottom of a vessel, if the section of the approaching 
water be large in proportion to the area of the discharging 
orifice or notch.” This statement seems to be based on 
Bossut ; but Brindley and Smeaton give °637 as a coetti- 
cient. Du Buat’s coefticient varies from ‘624 to ‘646, 
according to depth and width of notch, Poncelet and 
Lesbros give coefticients varying from ‘577 to ‘636. Rennie’s 
mean coefticients vary between ‘585 and 613. At pages 436 
and 437 of the third edition of Neville’s “Hydraulic 
Tables” will be found further information en this sub- 
ject, to which we refer our readers. We have said enough 
to show that the result of the use of the Farey-Donkin 
system of testing must always be unsatisfactory, unless the 
discharge from the hot-well can be accurately measured. 
We may now return to the performance of the Audley Hall 
engines, 

e have already called attention to some of the extra- 
ordinary anomalies presented by the results obtained by 
Mr. Longridge ; as, for example, the apparent fact that 
jacketting the low-pressure cylinder nearly doubles the 
condensation in the high-pressure cylinder, and we 
naturally turn to the indicator diagrams given by Mr. 
Longridge in the hope that they will help us to a solution 
of the problem. Turning to his diagrams for the 25th 
October, and Tuesday, November 1st—not November 
2nd as printed by Mr. Longridge’s lithographer—we find 
one set for both days. No steam was admitted to the 
jackets. The initial absolute mean pressure front and back 
was on the 25th October 96°4 Ib., and on the 1st November 
952 lb.; but the difference does not appear on the dia- 
grams. The ratio of expansion was practically the same 
on both days, namely, 8°27-fold on the 25th October, and 
8'29-fold on the lst November. The mean total initial 
pressure in the low-pressure cylinder was 19°5 lb., and the 
mean total back pressure in the high-pressure cylinder 
was very nearly 20 lb. If we turn naw to the diagrams for 
October 31st, when the high-pressure cylinder only was 
jacketted, we find that the initial total average pressure 
was, according to Mr. Longridge’s table, 95°5 lb.; but, 
according to the diagram he has published, it was 99°5 Ib.; 
ratio of expansion, 8°58-fold; average mean total back 
pressure in high-pressure cylinder, 18 lb.; average initial 
total pressure in low-pressure cylinder, 19 Ib. nearly. 
The back pressure in the low-pressure cylinder 1s 
about the same in both cases, hardly 4 1b. The only 
information supplied by the diagram is that jacketting 
seems to have increased the pressure in the small cylinder, 
while it hardly at all affected the pressure in the large 
cylinder, Turning next to October 28th, when all the 
jackets were supplied with steam, we find the initial total 
average pressure as per table 98°8 lb. ; as per diagram 97°5 1b. ; 
total average back pressure 22]b.; total average initial 

ressure in large cylinder, a small fraction less than 22 ]b.; 

ack pressure in large cylinder, 4 1b. nearly ; ratio of expan- 
sion, 9°82 fold. We have calculated the average pres- 
sures in the low-pressure cylinder on the 28th October, 
with all the jackets filled with steam, and on the 
31st October, when only the small cylinder jacket was in 
use. On the first-named day the pressure was 11°35 1b., 
while on the last it was 8°5 lb. only, with a corresponding 
lowering of the back pressure in the small cylinder. In 
other words, much more work was done in the small 
cylinder on the 31st October than was done on the 28th, 
and this was due in a great degree to the reduction in the 
back pressure. On the other hand, we have a dead loss of 
2°85 1b. on a piston area of 908 square inches = 2587 lb., 
while the gain is equivalent to about 31b, on an area of 
3l4in. = 9421lb. On both the days we have selected for 
comparison, the initial pressures were nearly the same. 
With all the jackets in use, the cut-off took place earlier in 
the stroke than when the high-pressure cylinder only was 
jacketted ; but in spite of this the pressure, as we have 
said, was 2°85 1b. higher in the large cylinder than when no 
jacket wasused. The indicator attords no clue whatever to 
the cause of the fact that when thelow-pressure cylinder was 
jacketted condensation was augmented in the high-pres- 
sure cylinder. It is worth notice that the quantity of steam 
used per total horse-power per hour appeared to be practi- 
cally independent of the point of cut-off. It amounted to 
14°6 15°3 1b., 15°12 Ib,, 14°61 Ib., 14°14 Ib., 14°86 lb., and 
14°8lb., with ratios of expansion of 8°27, 8°78, 8°71, 9°82, 
8°58, 8°29, and 8°49 times, and under all circumstances the 
power of the engine scarcely fluctuated in the smallest 
degree. 

Mr. Longridge gives a well-written dissertation on the 
action of the cylinder walls in condensing steam and ,re- 
evaporating water. He follows the same line of argument as 
that adopted by Isherwood in “Experimental Researches 
in Steam Engineering,” vol. ii., published in 1865. The 
following quotation is worth reproducing ; we take it from 
page 25 of the preface. Mr. Isherwood having explained the 
phenomena of cylinder condensation—and we believe he 
was the first writer who ever published an exposition of the 
facts in a connected shape—goes on: “ We thus see that upon 
a portion of the feed-water pumped into the boiler there 
has been performed, during one double stroke of the 

iston, two evaporations and two condensations; it has 

en boiled off once in the boiler and once in the cylinder ; 

it has been condensed once in the cylinder and once in the 
condenser ; and during the whole of these operations it 
has produced no dynamic effect on the piston. The 
amount of !oss then resulting from the cylinder condensa- 
tion may be measured by the fact that the steam so con- 
densed has been twice evaporated at the expense of the 
fuel, and no work obtained from it.” We must take 
exception to one of Mr: Longridge’s statements which will 
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be found on page 18 of his report:—“It is further to be 
observed,” he writes, “that the quantities of heat given in 
the last line of Table IV. must be discharged from the 
cylinder at each stroke; if they were not the cylinder 
would in time get red hot and finally melt.” It should be 
obvious that as soon as the cylinder had attained a 
temperature equal to that of the entering steam no further 
rise would take place, melting being, even in theory, out 
the question. 

Probably the most instructive feature about both Mr. 
Longridge’s aye is that they equally show the inutility 
of jackets. e have seen that they did no good, but 
rather harm, at Audley Hall, although they apparently 
increased the pressure in the large cylinder by nearly 3 lb. 
Messrs. Nuttall’s engine at Farnworth is without jackets 
altogether, and that engine used per total horse-power per 
hour but from 13°88 lb. to 15°22 Ib. of feed-water. The 
performances of the two engines are very nearly alike, and 
they both go to prove that the good done by a steam 
jacket will not pay for its first cost, 


THE AMERICAN PATENT-OFFICE REPORT, 


WE welcome the appearance of the annual report of the 
United States Patent-office, not only for its intrinsic interest, 
but also because it always supplies fresh proofs that they do not 
in all respects “ manage these things better” in America. The 
number of applications—including patents, designs, and re-issues 
—during the year 1881 amounted to 26,059, the highest ever 
known, showing an increase of more than 3000 over those in 
1880. The number of actual grants was 16,584, or about 63 per 
cent. of the whole. This proportion is just about the same as 
that which prevails here, our self-acting, simple, and noiseless 
system generally getting rid of about one-third of the applica- 
tions before they arrive at maturity. It is curious to notice the 
variation in the ratio between the number of applications and 
the number of grants in successive years. Thus in 1847 only 
37 per cent. were allowed, whilst in 1849 the proportion had 
risen to 54 per cent., but two years later it fell to 
38 per cent. The commissioner notices these anomalies, 
which he endeavours to explain by attributing them to 
the difficulty which formerly existed in obtaining information 
as to previous patents by the outside world, and the consequent 
presentation of numerous old schemes. He says that during the 
past fifteen years the variations in the ratio have been small, but 
the table given in the report shows that for the last ten years 
they were actually as follows :—1881 (63 per cent.); 1880 (60 per 
cent.); 1879 (65 per cent.); 1878 (66 per cent.); 1877 (69 per 
cent.); 1876 (72 per cent.); 1875 (68 per cent.); 1874 (63 per 
cent.); 1873 (63 per cent.); 1872 (74 per cent.). The Commis- 
missioner thoroughly appreciates the importance of establishing a 
settled system of examination in order “to strengthen public 
confidence in the decisions of the Patent-office, as being 
prompted, not by personal whim, but by conformity to fixed 
principles of judgment.” Only 995 patents were granted to 
foreigners, Great Britain coming first with 343, followed by 
Canada with 215, Germany 213, and France 116. These figures 
do not bear out the statements so frequently made to the effect 
that America is regarded as a sort of El Dorado by inventors, 
who are supposed to flock thither from all parts of the world 
“in their thousands.” Making a proper allowance for the number 
of rejected applications—the above figures referring to actual 
grants—we find that the percentage of patents issued to foreigners 
is only 6, whilst in this country it amounts to 37. Of the whole 
number of applications during the year just 2 per cent. came 
from Great Britain, whereas the applications from American 
citizens for patents in this country for the same period amounted 
to 13 per cent. of *he whole. We intend to pursue this subject 
at greater length in a week or so. It would appear from a very 
interesting table of the relative proportions of patents to popu- 
lation, that the most inventive State is Kansas, where 1 person 
in 837 took out a patent; but there must surely be some great 
error here. This is followed by Connecticut with 1 in 898; 
Rhode Island, 1 in 994; Massachusetts, 1 in 1043; District of 
Columbia, 1 in 1168; New Jersey, 1 in 1367; New York, 1 in 
1584 ; and California, 1 in 1965. The total revenue of the office 
amounted to 853,665 dols., the expenses being 605,173 dols., 
leaving a surplus of 248,492 dols. The total surplus in the 
Treasury of the United States up to the end of the year 1881 
reaches the large sum of 1,880,119 dols. This balance, like that 
which annually figures in our own Patent Commissioners’ Report, 
is, we need hardly say, purely a balance on paper, the actual 
fund having no existence. The principal items of expenditure 
were, salaries, 467,478 dols.; Oficial Gazette, 21,840 dols.; photo- 
lithographing, 55,177 dols.; scientific library, 5373 dols. Sug- 
gestions are made for the amendment of the patent laws, one of 
which refers to the clause which limits the term of an American 
patent to the duration of a previous foreign patent for the same 
invention. The Commissioner recommends that this clause be 
repealed. “ Friends at a distance’ who are inclined to be dis- 
satisfied with their own patent officials should note that the 
printing of the specifications prior to June, 1865, has not yet been 
undertaken, and that the volume of drawings illustrating the 
Report for the year 1870 has, “through some inadvertence,” 
never made its appearance. 


RIVER POLLUTION IN THE NORTH. 


Tue Stockton and Middlesbrough Water Board had two diffi- 
culties before it, one of which it has overcome. It bought the 
works of a company, compulsorily, and had to pay a heavy price 
—so great that its energies have had to be largely devoted to 
bringing its revenue up to its payments. The more difficult task 
remains of dealing with the pollution of the river from which it 
draws its supply of water. It has power to take sixty million 
gallons of water weekly from the river Tees ata point a few 
miles above Darlington. Above that intake there is a compara- 
tively large population—the two towns of Barnard Castle and 
Middleton-in-Teesdale, and several small villages, which more or 
less drain into the Tees. When the Board was seeking compul- 
sory powers of purchase it unfortunately dwelt greatly on the 
dangers of the use of water polluted as must be that of the Tees; 
but it has been hitherto obliged to use it—its “poverty, but not 
its will,” presumably consenting. Now that it is becoming more 
So the question of the use of the polluted water of the 

‘ees is pressing itself on the attention of some of its constituents, 
and it is evident that in some way it will have tu be dealt with. 
It was the contention of the old Water Board that the water was 
practically pure ; that in the flow from the nearest village to the 

int of intake, oxidisation removed all the elements of danger 
in the water; but to this the party represented now by the 
members of the Board took exception, and claimed that the needs 
of the district for drinking purposes should be met with pure 
water. At the present time the Board has under its considera- 
tion a scheme for adding to its supply—on which it draws about 
to the extent of its statutory powers—and it would be well if it 


could at the same time provide a full and pure supply for de 
uses. There must be with a population comparatively large, 
draining into the Tees, the elements of danger ; and this and the 
“sentimental objection” to the use of water so polluted can only 
be removed by the provision of an alternative supply, pure, for 
domestic uses. At the present time the Board is supplying 
18,642,000 gallons of water weekly for these purposes, and it is 
from this that it derives the most lucrative part of its revenue. 
This consumption is less than 194 gallons per head per day ; and 
as the “domestic consumption ” includes all “ waste,” and the 
supplies for hotels and warehouses, it cannot be said to be large 
—indeed, it is below that of many towns. By the sale of the 
water to works-—-by the meter consumption generally—at the 
present low rates, there is a loss rather than a gain ; and though 
that loss may be needful to give the employment to workmen on 
which the domestic consumption is built, yet there ought to be a 
full provision and pure supply for the remunerative part of the 
sale. The consumption of the works on Tees-side is grow- 
ing, and it may not be long before they claim the full amount 
that the Water Board has power to abstract from the river Tees. 
That use of a cheap supply would be fitting; and hence, 
for all reasons, there is a pointing to the need for the alternative 
provision of an ample and pure supply of water for household 
purposes on Tees-side, free from the suspicion even of contami- 
nation ; and in view of the gravity of the present position, it is 
to be hoped that the Water Board will endeavour to grasp the 
question, and to add to the number of the water providers who are 
dealing with the matter of water pollution practically. 


ENGINE AND BOILER EXPLOSIONS IN BELGIUM IN 1881. 


Last year only five explosions were reported in Belgium, of 
which three were attended with fatal results. The first, which 
was caused by deficiency of water, occurred on 3rd February at 
the oil works of Messrs. F. and J. Vaerman, at Denderleeun. 
An egg-ended boiler with steam reservoir made of 10mm. (;4in.) 
iron plate, and superheater of 74mm, ($in.) plate, laid down in 
1869, and licensed to work at 5 atmospheres (75 lb. per square 
inch), supplied steam to a 15-horse power engine. After standing 
on the Ist and 2nd February it was fired on the 3rd, and 
exploded at 3.30 p.m., being divided into three lengths. The 
cause of the second accident, which occurred on 28th February, 
at the distillery of M. Van Rey, Hasselt, is unknown. The 
cylinder of a new engine of 22 indicated horse-power burst 
about two o’clock in the morning, just after the engine-man had 
oiled the engine ready for starting. The pressure gauge indicated 
5 atmospheres (75 lb.) in the boiler, and the water gauge showed 
a normal level of water. The solid end of the cylinder with a 
portion of the latter was blown away, the fracture of the metal 
showing no apparent defect. The third explosion occurred on 
lst May, at the Bleyberg Mines, Montzen, to a cylindrical boiler 
13m. long by 120m. diameter (42ft. 6in. by 4ft.), the thickness 
of plates in the boiler being 12mm. (0°47in.) in two superheaters 
8mm. (0°315in.), licensed for a pressure of 4 atmospheres 
(60 lb, per square inch.) A portion became detached from one 
of the plates of the superheater, the pressure at the time of the 
accident being only 24 atmospheres (38 1b.). The plate had 
become corroded owing to a detect in the joint, and had so dimi- 
nished in thickness that the plate was unable to resist the 
pressure. The fourth explosion occurred on the 24th November 
to an old locomotive of the State Railway, working between 
Mons and Ath. Ata distance of about 900m. (984 yards) from 
the Ath station a rent was formed in the crown plate of the 
fire-box shell, commencing a little above the top of the copper box. 
It was found that a crack had pre-existed, which could not be 
observed during inspection. The fifth accident, which occurred 
on 29th December to a boiler belonging to M. E. Debrander at 
Iseghem, must be attributed to the weakening and bad quality 
of the plate over the fire-box. The thickness, originally 9mm. 
(0°35in.), was reduced in parts to 6mm. (0°23in.). The boiler 
had been in use since 1869, and generally worked at the 
maximum of the authorised pressure, that is to say, 4 atmo- 
spheres (60 lb.). A rent 115m. (3ft. 9in.) was made along a 
seam over the fire-grate, with another nearly at right angles to it. 
The boiler was lifted bodily, and projected horizontally to a 
distance of 34m. (11ft. 6in.), throwing down a wall against 
which it had been fixed. 


THE CAUSES OF COLLIERY EXPLOSIONS. 


Proressor CARNELLEY, of Firth College, Sheffield, who created 
some excitement in scientific circles sometime ago by his discovery 
of “hot ice,” has lately given much attention to the causes of 
colliery explosions. On Saturday last the Professor delivered a 
lecture on the subject at Firth College, where there was a large 
attendance of officials and others interested in colliery manage- 
ment. He pointed out that though so many lives were lost 
annually from explosions in mines, falls of stone and coal in the 
workings of the mines were far more destructive to life in the 
long run. During the last ten years, 4508 lives were destroyed 
by falls ; whilst only 2686 were lost by explosions. Dr. Car- 
nelley adduced figures to prove how beneficial had been the 
passing of the Mines Regulation Act and the appointment of 
Government inspectors, and proceeded to deal in detail with the 
various causes which led to mining disasters. He emphatically 
condemned the proposal to screen the coal below ground as a most 
serious and dangerous mistake, as it would lead to a largely 
increased diffusion of finely-divided coal-dust through the air of 
the mine. The action of coal-dust was chiefly of importance, 
and could only léad to explosions in dry mines. In damp mines 
no explosions had been traced to this cause ; the most effectual 
preventive, therefore, was to keep the floor of the mine con- 
tinually wet, either with water alone, or with a weak 
solution of calcium chloride. Professor Carnelley agreed with 
Scott and Galloway that there was a close connection between 
colliery explosions and sudden changes in the weather. In 1873 
it was shown that 58 per cent. of the explosions were due to 
changes of pressure, 17 per cent. to heat of the weather, and 25 
per cent. were not attributed to meteorological agencies, Fire- 
damp was thus found to be more prevalent in mines with a low 
barometer and high temperature than under the reverse con- 
ditions. Ina similar manner fire-damp issued more rapidly 
from the face of the coal in a mine when the atmospheric pres- 
sure suddenly fell. A sudden change of weather, especially a 
turn to the south-west, with low barometer and high tempera- 
ture, would cause a great evolution of fire-damp from coal. It 
was, therefore, important to keep constant watch over barometer 
and thermometer, and that only safety lamps should be used 
during unsettled weather. With good ventilation, however, Dr. 
Carnelley states the effect of the weather may in most cases be 
eliminated. 


COMBINING TO RESTRICT. 


On Saturday, the 25th ult., a meeting of the Cleveland iron- 
masters was held at Middlesbrough to receive and consider the 
report of the committee who had been sent to Glasgow to confer 
with the Scotch ironmasters as to a continuation for a further 
period of a restrictive policy. The committee reported that the 
Scotch makers were willing to prolong the existing arrangement 


for another six months, viz., till September 30th. They would 
not, however, agree to greater restriction on their part. In sup- 
port of their case, they argued that it was not fair to look only 
to the effect produced upon the stocks in Connal’s stores. 
Though these had increased at Glasgow, the private stocks in the 
hands of the makers themselves had, they said, considerably 
decreased. After a thorough discussion it was unanimously 
resolved to accept the Scotch proposal prolonging the existing 
agreement between the two districts for another six months. «It 
was, however, pointed out that the Scotch system of withholding 
information from the public as to makers’ stocks was one sided, 
and unfair to the Cleveland ironmasters. It was also considered 
impolitic and shortsighted, inasmuch as estimates which those in 
the trade could not be prevented from making were certain, in 
the absence of official information, to be made up adversely to 
producers, 


LITERATURE. 


Steam Leating for Buildings ; or Hints to Steam Fitters. By W. 
J. Batpwix. New York: John Wiley and Son; London : 
Triibner and Co. 1881. 

Tus is essentially a practical book, written for the 

information of practical men; and as such it is satisfactory 

throughout. The author makes no pretence to scientific 
writing, and he does not alarm the reader for whom his 
book is intended by commencing with a disquisition on 
heat. This is not, however, because it is not in his power 
to do so; for he gives the information in pe 
of the work, and in a different way. He takes his readers, 
as we may say, to the workshop of steam heating apparatus, 
and to the places in which the apparatus is to be fitted, 
and then fully describes it, and gives the reasons for 
adopting the various forms and sizes of boilers, and methods 
of arranging the pipes and heaters for warming and ven- 
tilating purposes. Rules for the various necessary calcu- 
lations are then given, most of these being empirical, and 
as the author informs us they are the results of repeated 
failures. He takes a good deal of pains to explain to the 
class he chiefly addresses the application of the rules and 
tables he has given, and his style of writing is clear and 
simple, as it needs be in such a book. The volume deals 
chiefly in the first part with what the author calls low- 
pressure gravity apparatus, namely, heating apparatus 
using low-pressure steam without outlet, and arranged so 
that the water of condensation returns by gravity to the 
boiler. The higher-pressure apparatus is also dealt with, 
but at less length. Drying by steam is also dealt with as 
employed for laundry and other purposes. Here one form 
of apparatus which has been most successfully used in 
this country is not mentioned. The drying rooms shown 
have a large outlet, for the watery vapour from the 
articles dried, in the centre of the ceiling or roof. Under 
many circumstances this may be wasteful of heat, and 
because of this waste this large outlet has been dispensed 
with in the drying apparatus above referred to, and 
instead a few pipes are fixed round the drying room 
carrying a slow current of cold water. These pipes act 
as condensers of the watery vapour, and do the work of 
carrying it off more economically than a large open- 
ing and very free ventilation. Many forms of boilers 
and heaters are described, and a useful feature of the 
book is that the behaviour of different boilers and other 
parts in more or less continued work is described, thus 


fulfilling the second part of the title, namely, “ Hints to © 


Steam Fitters.” In the book there are some crude ex- 
pressions, but it is distinctly a note book by a practical 
man, the notes being systematically arranged. In the 
table of contents, for example, and in the body of the 
book, we find the question, “ Will the quantity of water 
within a boiler effect evaporation?” On reading it is 
found that satisfactory reasons are given for using a boiler 
with a large quantity of water space, instead of small 
water capacity and rapid steam raising power, and that 
the quantity of water in the boiler does not affect evapora- 
tion. Objection might be made to slips of this kind, but 
the author is correct in the information he gives under 
somewhat incorrect headings, and his book is one that 
may be recommended. 
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SEAGOING TORPEDO BOAT FOR THE ARGENTINE GOVERNMENT. 


ABOVE we give an illustration of a torpedo boat recently con- | 


structed by Messrs, Yarrow and Co. for the Argentine Govern- 
ment, which differs from similar boats hitherto built, inasmuch 
as it is fully rigged for sailing very long distances which would 
be too far to steam except by stopping at intermediate ports for 
fresh supplies of coal. 

Messrs. Yarrow and Co. built two of these vessels for the 
Argentine Government last year, and they were navigated under 
canvas from London to Buenos Ayres, a distance of over 6000 
miles, arriving in perfect safety and in good condition, turning 
out to the entire satisfaction of the Argentine authorities. This 
firm has just completed two more for the same Government, 
which are now on the point of leaving England for South 
America. They are of the “ Batoum” type, 100ft. in length by 
12ft. 6in. beam, and adapted for ejecting two Whitehead tor- 
pedoes from the bow by means of compressed air. They are 
capable of steaming when fully equipped at a speed of 19 to 20 
knots, and can run for 1000 miles at a 10-knot speed without 
requiring a fresh supply of fuel, the consumption at that speed 
having been found by actual experiment to be a trifle under 
2 ewt. an hour. 

These boats are built of greater strength than is customary 
with torpedo boats generally, as they are intended to navigate a 
very exposed coast, where places of shelter are far apart. It 
was a very bold act on the part of the Argentine Government to 
be the first to send a vessel of this type across the Atlantic, and 
it has shown beyond all question that these boats are thoroughly 
trustworthy under sail as well as under steam, and proves them 
to be perfectly seaworthy. 

We may mention that Messrs. Yarrow and Co., in addition to 
many others, have in hand four boats of a similar type, but of 
larger dimensions, for the Brazilian Government, which boats, it is 
contemplated, will be ready to leave for Rio during the autumn 
of this year. 


THOMAS AVELING. 

Ir is with deep sorrow, a sorrow which will be shared by a 
large number of our readers in many countries, that we have to 
announce the death of Mr. Thomas Aveling, head of the firm of 
Aveling and Porter, engineers, Rochester. Mr. Aveling, who 
was but fifty-seven years of age, was in his usual health until 
about ten days since, when, whilst yachting, he caught a chill 
which settled on his lungs, producing acute inflammation, and 
speedily giving cause for the most serious apprehensions. On 
Saturday and Sunday his life was almost despaired of, but his 
fine constitution and the careful and skilled attention of his 
brother, Dr. James Aveling, of Wimpole-street, carried him on 
until Tuesday, 7th inst., when at 12.20 he passed away. 

Descendant of a good old Cambridgeshire family, he, the eldest 
of three sons, was born at Elm, near Wisbeach, September 11th, 
1824. His father having died whilst he was still a boy, his 
mother married the Rev. J. Durban, Rector of Hoo, near Roches- 
ter, where he spent his earlier years. His first occupation was 
farming, which business he followed for some years under the 
late Mr. Robert Lake, of Milton-Chapel, near Canterbury. Whilst 
engaged in farming he took great interest in the construction of 
all the machinery used in agricultural operations, which in those 
days were few and simple. The corn drill, the reaper, and the 
threshing machine were in their infancy, and the steam plough 
did not exist. An engine and threshing machine were 
amongst the appliances on Mr. Lake’s farm, and with the 
construction and working of these, Mr. Aveling soon became 
familiar. About this time Mr. Aveling married Miss Lake, 
the eldest daughter of Mr. Robert Lake before mentioned ; 
and like many another man who has attained fame, honour, and 
wealth, he may be said to owe much of his success to his wife. 
Mr. Aveling was the first to introduce the steam plough into 
Kent, in acknowledgment of which the farmers of the county 
presented him with a piece of plate and a purse containing three 
hundred guineas. Soon after his marriage his father-in-law and 
he entered into business as constructors and repairers of farm 
machinery, and having taken the old-established foundry known 
as Thomas's, Strood, they proceeded to construct traction engines 
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on the pitch chain principle, which was an early patent of Mr. 
Aveling’s. With one of these engines Mr. Aveling took the first 
prize of the Royal Agricultural Society of England at their show 
at Battersea in 1860, and from that time to the present the pro- 
gress of the firm has been one of continued success. 

About this time it became obvious that if the firm were to 
supply the demand which began to exist for traction engines the 
works must be placed on a new footing. It was at this period 
that Mr. Porter joined the firm, who added to Mr. Aveling’s 
practical and theoretical skill a sound knowledge of business, 
which has contributed so largely to the success and high repute 
of the firm. 

From the time when Mr. Aveling constructed his first traction 
engine he always aimed at simplicity and strength, and it was 
his rigid adherence to these two points which has made him 
“the Father of Traction Engines” quite as much as George 
Stephenson was of the locomotive. Many persons had made 
traction engines for drawing loads previously, but from their 
weakness and their complication few gave _ satisfactory 
results. The proof of the excellence of Mr. Aveling’s design, 
which, of course, has been subject to many modifications as 
improved material, machine tools and labour, have been avail- 
able—lies in the fact, that those makers construct the best 
engines who follow most closely the types adopted by Mr. Avel- 
ing. Of the honours conferred on Mr. Aveling by the leading 
agricultural societies, both in this country and abroad, as well as by 
the Commissioners of International Exhibitions ; it is unnecessary 
to speak. By the invention and introduction of steam rollers, in 
which Mr. Aveling was fortunate in securing the services of his 
cousin, Mr. Stephen Aveling, our roadways have been improved 
in a way which few persons can believe, unless they compare the 
condition of a well-rolled macadamised road with an unrolled or 
improperly rolled one under similar conditions of traffic. 

Steam road rollers may be said to have literally paved the way 
for wood pavement, for it was only from educating people up to 
the advantages of a good road that the desire for wood pave- 
ment arose. And although wood pavement is displacing macadam 
in the principal thoroughfares of our large towns, we may 
hope to see the day when every country highway in England 
will be steam rolled; for the present barbarous practice 
of injuring horses and vehicles by allowing them to grind in 
road metal very imperfectly is unworthy of the nineteenth 
century, and is very bad economy. 

Mr. Aveling was a member of the Institution of Civil 
Engineers, Chevalier of the Legion of Honour, and Knight of the 
Order of Francis Joseph. He filled the office of Mayor of 
Rochester, and during the period of his mayoralty he was instru- 
mental in effecting many important public improvements to that 
town. Amongst others the Castle Gardens, which had been 
previously in private hands and inaccessible to the public, were 
hired by the Corporation, properly laid out and planted, and are 
now probably the most picturesque public gardens of their size 
in England. He was also mainly instrumental in the erection 
of the new Corn Exchange, the public baths, and Sir Joseph 
Williamson’s School. Mr. Aveling was an excellent public 
speaker, as he always knew what he wished to say and said it. 
In the spring of 1880 when he spoke at the Institution of Civil 
Engineers of the bad condition of many of the so-called 

ised roads of London, he carried all his hearers with 
him. His remarks will be found in the “ Proceedings” for that 


year. 

As a master Mr. Aveling was kind and just. No better 
evidence on this point is needed than the fact that many of his 
men have been with him ever since he was in business, and 
changes amongst the men in the works were rare. His treatment 
of his pupils, of whom he only took a very limited number, is 
worthy of imitation by other firms ; for instead of leaving them 
to their own devices out of working hours, as is generally the 
case, he made them welcome at his house at all times, thus 
making the pupils interested in the prosperity of the works, and 
— an esprit de corps which is too often lacking. He 
eaves a wife, a son, and four daughters to mourn his loss. 

Mr. Aveling will be buried at Hoo, near Rochester, to-morrow, 
the 11th inst. 


MEACOCK’S LUBRICA'TOR, 


THE accompanying engraving illustrates a lubricator now being 
manufactured by Mr. E. Meacock, St. Anne's-square, Manchester. 
This lubricator is virtually a small force pump. A is a bell- 
crank weighted lever, and the lubricator is so fixed that at each 
stroke the valve spindle, crosshead, &c., can come into contact 


with the vertical arm of the lever, and thus lift the plunger. C 
is a box containing a spring to prevent the vacuum from drawing 
off the oil. A float works a scale at B to show the level of the 
oil in the cistern below. The weight is not necessarily raised at 
every stroke, its descent being gradual as the oil is delivered to 
the cylinder, 


RAILWAYS AND TRAMWAYS ON THE CONTINENT.——It appears 
from a Government report that the total length of railways open in 
Holland is 1,867,504 metres—1160 miles—worked by a rolling stock 
of 449 locomotives, 1298 passenger carriages, and 6509 goods and 
cattle wagons. The total length of tramways in operation is 
124,346 metres—77 miles—of which 101,566 metres—68 miles—ar 
worked by horses ; and 14,750 metres—9 miles—by locomotives. 
The number of passengers carried by tramway in 1880 was 
18,473,951, in addition to 17,838 tons of goods. The works of the 
Arlberg Railway, which will afford direct communication between 
Austria and Switzerland, are being pushed forward with great 
activity, and it is hoped they will be completed by the spring of 
1884, The length of the tunnel is 10,270 metres—about 64 miles— 
of which 3287 metres—over 2 miles—had been accomplished at the 
beginning of the present year. Less difficulties are met with than 
in either the Mont Cenis or St. Gothard tunnels ; besides, the 
experience acquired is turned toaccount. The comparative advance 
during the first fourteen months of tunnelling by machine 


is as follows :— Mont Cenis, 979 metres— 10 St. 
Gothard, 1566 metres—1712 yards; and Arlberg, metres— 
3120 yards, 
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WATER SUPPLY OF SMALL TOWNS. 
No. I.—-CARNOUSTIE. 

Ir has been shown by the work of local engineers in many | 
recent instances that almost all the small towns and villages | 
which have hitherto suffered the disadvantages and dangers of | 
insufficient and unwholesome water supply, may be furnished | 
with water satisfactory in quality and quantity at a cost within | 
the means of even poor places. Where, however, the owners | 
of the watershed or springs are not interested in the welfare of a 
small town or village proposing to obtain an efficient water 
supply, their action is often effective in preventing such a supply | 
being obtained, or enhances the cost so much that the residents | 
have to choose between extortion or bad water. Reform in | 
matters relating to water supply of towns and villages is much | 
needed. For this purpose it is very desirable that more power 
should be placed in the hands of local authorities, and that a | 
reform of the existing law for the acquisition of land and water | 
rights should be made. The negotiation for the land, &c., is, as 
matters now stand, most difficult, where the works are too 
small to warrant the expense of promoting a private Bill. In | 
the case of a small waterworks for a Local Board, carried out by 
Mr. Roberts about five years ago, about half an acre of land and | 
water were wanted for about 3000 people. To secure this the 
Board had to fight a Chancery suit and two arbitrations, costing 
altogether about £1900, and causing much annoyance and delay. | 
The works only cost £2500. This we believe is not an uncom- 


accompanying engraving, by afiltering medium consisting of broken 
red sandstone, several layers of washed gravel, sand and coke 
of a total depth of 3ft., indicated in cross section by Fig. 1 and 
in longitudinal section by Fig 2. These adits, besides intercept- 
ing the water in the water-bearing strata, serve also, with the 
surrounding porous strata, as natural underground reservoirs in 
which the water rises and falls according to supply and demand. 
The storage capacity thus obtained has been estimated at 7,000,000 
gallons. The water from two of these adits, of an aggregate 
length of about 800ft., is led to the reservoir at a distance of 
about 400 yards off, in cast iron pipes, provided with sluice valves 
to admit of the water, either from the one or the other singly or 
from both combined, being discharged into the reservoir, or past 
it direct, to the village. The water from the remainder of the 
adits being at too low a level to discharge into the reservoir, is 
conveyed by fire-clay pipes to a collecting well adjoining the 
reservoir, and can be used as a partial constant supply, supple- 
mented by water from the reservoir, or direct from the higher 
sources, the quantity required being regulated by a self-acting 
float-valve. The ground secured for the reservoir is three acres in 
extent. Of that nearly two acres are covered with water, the 


| remainder being occupied with embankments, &c. The reservoir 


has been formed by excavating in a natural hollow, the excavated 


| material being thrown upon the four sides to form the embank- 


ments. It is 270ft. square at the top by from 19ft. to 20ft. 
deep, and contains above the top of the outlet pipe to the top of 
the overflow a little over 6,000,000 gallons. There being no clay 
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mon case. The Public Health Act gives power for acquiring | 
land compulsorily by Provisional Order, but water, the very | 
thing generally wanted under the Act, is exempted. Local | 
authorities are forced to provide a water supply by the Public | 
Health Act, but the Act gives them no power to acquire water | 
except by agreement. Consequently owners get their own 
terms, which are naturally under such conditions almost always 
exorbitant. Many examples of small successful works may be 


on the site of the reservoir, the usual method of rendering the 
reservoir water-tight by forming a thick puddle wall in the 
centre of each of the embankments has not been followed. 
Instead, the inner slopes of the embankments are lined through- 
out with covcrete 8in. thick, backed by clay puddle 6in. thick on 
the made ground, as indicated by Fig. 3. This lining serves the 
double purpose of rendering the slopes impervious to water and 
protecting them from the disintegrating action of the waves and 


given, amongst which are those carried out at Bala, Pwllheli, | weather at the same time, and presents a clean, smooth surface. 


and J.lanrwst, by Mr. Thomas Roberts, of Port Madoc, and else- 
where by Mr. T. S. Stookes, of Shrewsbury. 

To some of these works we have previously referred, and now, 
as further examples of cheap supplies, we may give some parti- 
culars of the recently completed supply to Carnoustie by Mr. A. 
M‘Culloch, of Dundee, who was called in to prepare a report and 
scheme when the village authorities found that the bad supply 
was beginning to tell on the prosperity of the village, which 
depends largely on its summer visitors. The scheme was sub- 
mitted to Mr. F. J. Bateman and approved. The means 
adopted are not novel, though not frequently resorted to. The 
water instead of being collected on the surface is all collected 
below ground. The source of the supply consisted of what used 
to be known as the Brax Spring, one of the feeders of the Lochty 
Burn. This spring rose ina disused quarry, The quarry was 
opened about fifty years ago. In opening it and cutting into the 
rock water commenced to flow, and a channel had to be cut to 
carry it off. The volume increased as the quarrying operations 
proceeded, and the flow has continued ever since, It was 
originally proposed to rely mainly on this spring. During the 
drought of 1880, however, the volume fell considerably, so that 
the engineer was led to consider the propriety of relying chiefly 
on this source of supply. Seeing that there was no visible 
spring at Brax till the quarry was opened, and that as the 
quarrying operations proceeded the volume of the water increased, 
the engineer concluded from this, and from the configuration of 
the ground, that there were water-bearing strata in the neigh- 
bourhood, which, if properly treated, might yield an abundant 
supply. Knowing that at Droitwich, in the neighbourhood of 
Birmingham, the outflow from a small spring had been enor- 
mously augmented by operations carried out for the purpose 
after the engineer for the works had studied the geology of the 
locality, Mr. M‘Culloch obtained from Professor Geikie, of 
Edinburgh, full information as to the geology of the district in 
the neighbourhood of the proposed sources of supply. He then 
consulted Mr. Pritchard, who had been the engineer for the 
Droitwich Works previously referred to. 

A similar means of supply had been adopted for Warwick, and 
a modification of the plans adopted for these places has been 
pursued for Carnoustie. About 1500 lineal feet, of adits have 
been cut into the water-bearing strata of the upper bed of the old 
red sandstone formation at an average depth of 124ft. Into these 
fire-clay pipes have been laid and surrounded, as illustrated by the 


| The bottom of the reservoir, which consists wholly of a soft 
| porous rock, has been grouted with thin liquid cement mortar. 
| The time taken to fill it after it was ready for the water to be let 
| in was four weeks. It was calculated that during that period 
the springs were yielding at the rate of upwards of 300,000 
| gallons per day, including the water sent into the reservoir, 
the supply for the village, and what was running to waste from 
sources below the level of the reservoir, but available as a direct 
supply to the district. From the reservoir the water is conducted 
in cast iron pipes of Sin. bore to the village, passing on its way 
through one of Kennedy’s waste-detecting meters provided with 
an arrangement to indicate the quantity of water passed through 

| during any hour of the day. The water is distributed through- 
out the district by cast iron pipes ranging from 6in. to 2in. bore. 

| The pipes are arranged for the water to circulate without becom- 
| ing stagnant, “dead ends” being avoided as much as possible ; 
| but where they do occur they are provided with elbow hydrants 
| to admit of the pipes being scoured occasionally. Fire-cocks are 
| placed on the mains at suitable intervals. The pressure is ample 
| for the highest building within the district, the top water-level 
| of the reservoir being at an altitude of 157ft. above the mean 
| sea level of high-water mark, while the highest land within the 
water supply districts is only at an elevation of about 87ft. 
Sluice valves are placed throughout the districts to admit of the 
water being turned off for making connections or repairs over a 
small area at a time without interfering with the supply to the 
remainder of the district. Special provision is made for flushing 
the drains periodically. The whole of the iron pipes, after being 
laid and before the trenches were filled up, were tested under 
hydraulic pressure 50 per cent. above the ordinary working 
pressure to ensure that the pipes were sound and properly jointed. 
Mr. G. Mackay, Broughty Ferry, has been contractor for the 
work. The whole works for both districts, including the 
enlarging of the reservoir to a capacity of upwards of 6,000,000 
gallons, extending the adits and increasing the quantity of filter- 
ing material round the perforated pipes, a considerable amount 
of extra piping throughout the village to provide for future 
requirements and lead a supply within easy distance of every house, 
will amount to only about £7000. Loans of £7300 have been 
obtained from the Public Works Loan Commissioners, repayable 
in thirty years on the annuity principle. A rate of 1s, per pound 
—one-half payable by landlords and one-half by tenants on the 
asessable rental—being equal to about 10d. in the pound on the 


gross rental, has been laid on for the current year, and when the 
loan is paid off the annual expenditure will be trifling. Like 
most spring waters derived from the old red sandstone formation, 
the water is comparatively soft and suitable for domestic use 
or manufacturing purposes. In future impressions we shall 
describe other small works. 


TENDERS. 


For the De and machinery of a new 50-quarter brewery for 
Mr. Peter Walker, Burton-on-Trent. Messrs. Scamell and Colyer, 
engineers, 18, Great George-street, Westminster, S.W. 


Contract No. 3.—BoiLers. 2 
Galloway and Sons, Manchester .. .. .. .. «. 1450 0 0 
Piggott and Co., Smethwick cc cc ce 
Thornewill and Warham, Burton—accepted .. .. 1195 0 0 
Contract No, 4.—MiLLwricut Work. 
Thornewill and Warham, Burton .. .. .. .. .. 3975 0 0 
Wilson and Co., Frome ee 
G. Waller and Co., Soutl k, London pted .. 3677 0 0 
Contract No, 5,—Coprers. 
Soppers. Coils. 
Pontifex and Wood, London.. .. 1028 .. 635 .. 1663 0 0 
Shears and Sons, London... .. 1013 .. 452 .. 1465 0 0 
Siddeley and Co., Liverpool .. .. 900 .. 420 .. 1320 0 0 
H. Pontifex and Sons, London .. #08 .. 348 .. 1256 0 0 
J.J. Bennett and Sons, London... 877 .. 370 .. 1247 0 0 
J. Smith and Co., Derby... .. .. 800 .. 875 .. 1175 0 0 
Bindley & Briggs, Burton—accepted 780 .. 360 .. 1140 0 0 
Contract No, 6.—BackMAKERS’ Work. 
Bennett and Sons, London .. .. .. .. « .. 1OU O 0 
J. Oxley, Frome .. .. «. .. «. 908 0 0 
J. Morris and Sons, Burton .. .. .. 890 0 0 
Wilson and Co., Frome—accepted .. .. .. .. 880 0 0 
Conrract No, 7.—SLaTE Mason. 
A. Braby, London 330 0 0 
J. Stirling and Co., London oa 300 0 0 
J.J.Sharp and Co., London .. .. .. .. 260 0 0 
Ashton and Green, London—accepted.. .. .. .. 244 0 0 
Contract No. 8.—Pire CoNNECTIONS. 
Bennett and Sons,London .. .. .. .. «. 2635 0 0 
Wilson and Co., Frome .. .. .. «+ 2863 0 
Thornewill and Warham, Burton .. .. .. .. .. 2525 0 0 
J. Smith and Co., Derby .. .. .. .. .. 2500 0 0 
Bindley and Briggs, Burton—accepted.. .. .. .. 2485 0 0 
Contract No. 9.—REFRIGERATORS. 
Morton and Co., Burton—accepted .. .. .. 300 0 0 


Note.—The results of the building and ironwork contracts have been 
previously announced. & a4 
we and Sons, Burton . 


20,409 0 0 
Eastwood and Swingler, Derby 


4,376 0 0 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 
On ’Change to-day—Thursday—in Birmingham, and also yesterday 
in Wolverhampton, there was a numerous attendance of iron- 
masters and merchants, and there appeared to be a greater desire 
to do business, but the sales were not a considerable aggregate. 

Bars were changing hands for Australia and for the United 
States. The quality in demand was that for which £6 15s. is now 
the current price. ere was something doing also in marked bars 
at £710s. and at £8 2s, 6d., but excellent bar orders went mostly 
to firms who are taking £7 and £7 5s. For hurdle bars at £6 10s. 
the demand was down upon the week, the hurdle trade being more 
than customarily quiet at this time of the year. 

Baling strip and petroleum hoops were in request for America, 
Makers’ prices were £7 5s. at the works. 

Gas strip was dull. The wrought tube firms are getting much 
shorter of orders, but there is still more firmness than would have 
been possible a year ago in a similar state of the market. 

Sheets of the ordinary qualities were not stronger upon the 
week, Singles were freely offered down to £85 5s. for galvanising, 
and some firms did not hesitate to encourage negotiation at that 
figure, consumers inferring that they might be able to place their 
orders down to £8. Yet for doubles £9 10s. was required, but not 
inflexibly ; and trebles were procurable at within £11. Thestamp- 
ing sheet firms made no complaint. With them the trouble they 
reported is to get the orders out of hand fast enough. Messrs. 
E. P. Baldwin and Co. quoted their ‘‘Severn” singles £12, 
Severn B. £13, B.B. £14, and B.B.B. £15. For their charcoal 
singles they asked £17 10s., best charcoal singles £20 10s., and 
E.B. charcoals £22 10s. per ton. The prospect of the trade 
brightens with the advance of the year. Now that the Baltic is 
again open, a much larger demand is looked for in a few weeks. 
This opening of the approaches to the northern ports is viewed 
favourably all round, though the advancing tariff project of 
Russia is viewed seriously, even as the contemplated rise of 5s. a 
ton upon pig iron imported into Austria is viewed with disfavour 
in the North of England; and the breaking up of the ice is 
causing more attention to be given to the Canadian trade ; which, 
indeed, has all the winter been better than for several years past. 

Meanwhile tin-plates are being knocked about in the business 
doing with the States and with Canada alike. They are down upon 
the week in Liverpool by 1s. 6d. per box, and some dealers are 
proceeding upon the assumption that next week will see a similar 

rop. The common coke plates of this district were quoted to-day 
in Birmingham 20s., best 22s., and charcoals 24s. per box; but 
the price was rarely given. The goods going away are destined 
for United States, Australia, the Cape, Germany, and France. 

Boiler-plates show a tendency to return to sluggishness. Lanca- 
shire and Yorkshire boiler-making firms are buying high-class 
Staffordshire brands, but less freely. The prices range from 
£8 10s. to £9 and £9 10s. per ton. 

Several brands of galvanised sheets were procurable yesterday at 
£15 for 24 w.g. in bundles in London. 

Pigs were not active to-day. Yesterday there were inquiries in 
Wolverhampton for melters for the use of ironfounders outside this 
district. The most general quotations for Derbyshire and 
Northampton forge sorts were 50s. to 52s. 6d., and for one 
Northampton brand 55s. was asked. Foundry iron was Is. 6d. 
advance upon those figures. 

Local pigs not of the highest grade were a little strengthened 
upon the week by the firmer attitude of the makers in Cleveland. 
But as the stocks the country through are an increase of nearly 
200,000 tons ujion a twelvemonth ago, and now aggregate over 
1,736,000 tons, buyers were to-day shy of purchasing. Leicester- 
shire pigs were offered at 53s. 6d. at railway stations, with 1s. on 
for delivery at works. All-mine Staffordshire was to be had at 
from £3 7s. 6d. to £3 10s. for the make is somewhat growing upon 
the demand. Hematites were less stringent at 72s. 6d. to 75s, per 
ton for forge kinds delivered here. 

Coke was not so strong as a fortnight ago. Coal, on the other 
hand, was easier. To secure orders prices which show a very 
narrow fringe of profit are being accepted as to manufacturing 
sorts. The quotati for household qualities will soon have to 
suffer the usual change at the approach of summer. 

ere has been a dispute in the week at the Round Oak Works 
of the Earl of Dudley, where the Casson-Bicheroux gas furnaces 
are employed. The puddlers sought to be allowed a stoker or 
advanced wages on account of the alleged greater difficulty of 
cleaning their furnace bars. Their application was discouraged 
and they turned out. By the interposition of the Operative Secre- 


tary of the Wages Board, the men have been persuaded to submit 
the question to the sub-committee of that board;.and pending a 
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decision Mr. Smith-Casson, the manager of the works, has allowed 
the men to return. The single patent gas furnaces were started 
yesterday. 

The manufacturers of Wolverhampton and the surrounding 
district are at last able to reap the benefit of the efforts that have 
been made by the Wolverhampton Chamber of Commerce, as I 
have before advised, to obtain greater facilities in War-office 
tendering. 

A good deal of dissatisfaction was expressed at the annual 
meeting of the shareholders of the National Arms and Ammuni- 
tion Company in Birmingham on Monday, at the smallness of the 
Government orders received during the year, and indeed for 
several years past, It was stated that the making of tricycles, 
which had been taken up by the company to employ some of the 
plant, was getting tins tm Ag but that if trade in arms and 
ammunition did not revive, part of the works would be sold. 


NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 

Manchester.—The iron market here continues flat, with prices 
still tending steadily in the favour of buyers. Both pig and manu- 
factured iron have been easier to buy during the a and makers 
as well as merchants complain that there are very few new 
inquiries comingin. There is, however, still in hand a good deal 
of work, and although the number of unexecuted orders is gradu- 
ally decreasing, prices may be said to be very steadily maintained 
considering the present depressed condition of the market. 

I understand that Lancashire makers of pig iron have recently 
secured tolerably good orders in Staffordshire, but in their own 
immediate district they are booking very few new orders. 
Nominally for delivery equal to Manchester their quotations remain 
at 49s. to 50s. per ton, less 25 for forge and foun qualities, but 
local makers would be open to offer at under these figures. 

Outside brands of pig iron are now coming into this district 
at very low prices, and this applies particularly to Lincolnshire 
iron, which, although some makers are still quoting 49s. to 50s., 
less 24 for forge and foundry numbers delivered equal to Man- 
chester, has been offered during the week at as low as 47s. 6d. 
to 48s. 6d. per ton. Middlesbrough iron delivered equal to Man- 
chester is quoted at about 50s. 1d. to 50s. 4d. per ton net cash, 
but these figures do not bring forward business. 

In the finished iron trade the leading local makers are still hold- 
ing for £7 per ton for bars delivered into the Manchester district, 
but this is more because they are so well engaged for the present 
that they are not compelled to seek new orders just now than 
that it represents the actual market value. Makers in some cases 
although tolerably well sold are getting specifications in so slowly 
that they are open to book orders for prompt delivery at consider- 
ably under the above figure, and buyers with immediate specifica- 
tions would be able to place them at £6 17s. 6d. or as low as 
£6 15s. per ton, and hoops, although quoted at £7 to £7 5s., could 
in some cases be bought at £6 17s. 6d. per ton. 

In the engineering branches of trade most of the leading firmsin the 
Manchester district continue well employed. Locomotive engineers 
and tool makers especially are busy. Inquiriesare stillcomingin from 
abroad, and recently orders for tools for North of England iron- 
works have been placed in this district. A fair quantity of bridge 
work has also recently been placed in the hands of local firms. 
Complaints, however, are still made that generally rew work is 
only coming to hand in limited quantities. 

Hematites are very irregular in price, and foundry qualities 
delivered into the Manchester district range from 65s. up to 71s. 
and 72s. per ton. 

It has long since been demonstrated by experiments that, with 
very few exceptions, the so-called safety lamps at present used in 
collieries are actually unsafe under conditions which come more 
than within the range of possibility with the present system of 
mine ventilation. This fact has, however been so forcibly demon- 
strated as regards the ‘‘ Davy,” as the result of the coroner's 
inquiry into the recent disastrous explosion at Abram, that a 
general attention on the part of colliery proprietors to the question 
of lamps has become almost imperative. It will therefore be of 
interest to notice briefly a paper on ‘‘ The Safe Lighting of Mines,” 
read by Mr. W. E. Teale before a very numerous attendance of 
Lancashire mining engineers at the meeting of the Manchester 
Geological Society on Tuesday. Mr. Teale, after alluding to the 
almost endless varieties of lamps at present in use, urged that the 
first step to be taken towards an improvement in the lighting of 
collieries was to try to reduce the great mass of divergent opinions, 
and thus lessen the existing anomaly. He was strongly of opinion 
that naked lights should be abolished, and the safest description of 
lamp securely locked only used. By the term safety lamp, he 
meant such a lamp as would give security not only in a still atmo- 
sphere, but also under a strong pressure of explosive gas, and that 
would effectually prevent the user of the lamp from exposing the 
flame. From the vast number of experiments made desing the 
last twenty years, the only conclusions they could arrive at were 
that the Davy and Clanny lamp were thoroughly unreliable, both 
as regarded the power to withstand any great pressure of gas, the 
method of securing the flame, and the quality of. the light. 
That the Stevenson, although slightly safer as regarded 
the first-named quality, was really little or no better than the 
Davy or the Clanny, and that the Belgian Mueseler, although 
a@ great improvement, was not actually safe as regarded the 
severest form of test. The addition of a shield or a double gauze 
did not materially improve the safety of the Davy, and the addition 
of a tin can, introduced of late, although increasing its safety in 
one respect, depreciated in another its quality of giving light, 
which was already poor enough, and he feared the tin can would 
not give that security when submitted to exhaustive experiments 
which some persons anticipated, but, on the contrary, when 
the burning gas was maintained a sufficient time, would 
explode in the same way as a gauze lamp with a cylinder of 

lass from top to bottom. After pointing out that the Davy 
now would fire in an explosive atmosphere travelling at 
or above 5ft. per second, that the Clanny and Stevenson 
would only withstand a_ slightly increased velocity, and 
condemning the system of locks generally adopted as altogether 
unreliable, Mr. Teale gave a description of his improved ‘‘ Protec- 
tor ” Mueseler, the principles of which briefly, in his own words, 
consisted in utilising natural results—mechanica]l action in unscrew- 
ing the lamp, depriving the flame of support and destroying it, and 
the action of an explosive atmosphere on the flame producing 
carbonic acid gas in excess, which in turn prevented the continua- 
tion of combustion. In conclusion Mr. Teale urged that the safety 
lamps should be the property of the colliery proprietors, and if 
explosions were to be prevented, in addition to all known means of 
laying out and ventilating collieries, providing for what might be 
expected, the best mechanical means must be adopted for providing 
against the unexpected, whether it arose from lessness, reck- 
lessness, not complying with regulations, or from causes which no 
human being could foresee. 

Judging from the backward state of the preliminary arrange- 
ments for the Smoke Abatement Exhibition to be held in Man- 
chester, the opening will scarcely take place on the 14th as 
anticipated. The exhibition, however, promises to be very suc- 
cessful, so far as the most important sections are concerned, and 
the industrial section, devoted to gas engines, boiler furnaces, 
varieties of fire-bars, mechanical stokers, smoke-preventing 
bridges, and other appliances for steam engine and general in- 
dustrial purposes, is a 9 represented by about forty exhibitors. 

The ostle Nest Weir on the Irwell, near Manchester, which 
has long been a ground of complaint, as one of the causes of the 
disastrous floods which have frequently been the result of the over- 
flowing of the river, is now being reconstructed by the Bridgwater 
Navigation Company. The old stone wall and the upper structure 
of wood, which was intended to fall down in case of flood, but did 
not, have been removed, and an improved form of flood-gates, 


which, in case of flood, swing into a position mm which they offer 
the least resistance, is being substituted, which, it is hoped, will 
remove the previous objections to the Weir. 

There is no material change ia the coal trade since last week. 
The reductions in price have brought no appreciable accession of 
new business, and short time at the pits is extending, whilst the 
winter is closing with heavy stocks of coal on hand. All classes of 
round coal are bad to ol, and engine fuel, although moving off 
fairly, is not at all scarce in the market. The prices at the pit 
mouth remain at about 8s. td. to 9s. for best coal; 6s. 6d. to ye. 
for seconds ; 5s. to 6s. for common ; 4s. 6d. to 5s. for burgy; and 
3s. 6d. to 4s. for slack. 

Shipping, although collieries here and there are fairly supplied 
with orders, is generally very quiet, and steam coal is offered at 
the high level, Liverpool, and at Garton Docks at under 7s. per 
ton, whilst delivered alongside at Liverpool there have been sellers 
at as low as 7s. 6d. per ton. 

Coke continues in fair demand at about 9s, to 10s. for common 
up to 12s, to 13s. per ton for the best qualities at the ovens. 

Barrow.—The easier tone reported in the hematite iron trade 
during the past few days is still maintained, and the tendency is 


prompt f.o.b. deliveries of No. 3 g.m.b. The market price, 
however, could not be considered to be above 41s. 9d. for immediate 
and 42s, for slightly postponed delivery. All the business actually 
done was by merchants, and at the latter price. Warrants were in 
moderate request at about 42s. 3d. for No. 3 f.o.b. The stock in 
Connal’s stores was 210 tons less than the previous week, the 
stock being reported at 171,166 tons, 

Manufactured iron continues quiet. For some weeks consumers 
have been holding back, influenced no doubt by the weakness of 
the Glasgow ‘pig iron market. It is probable that within a few 
weeks there will be another rush of buyers upon the market. 
Shipbuilders are very fully at work and using up large quantities 
of material. They have also apparently an abundance of new 
orders to take the place of those which are being run off, and this 
indicates a considerable amount of fresh purchases so soon as they 
think the time opportune. 

The present price of ship plates is nominally £7 5s., less 24 per 
cent. There are some second-hand lots in the market which can 
be obtained for 5s. less, and some of the new firms who are only 
just starting operations; are also quoting the lower price. Many 
s will, however, not buy either of newly started firms or 


in the direction of an even quieter state of affairs. The inquiry 
from America and the Continent has fallen off, as also that on home 
account. The value of steel rails in America has dropped to such 
a figure that it cannot be expected that many orders for hematite 
iron will be placed in this district till a change in value takes place. 
Orders are, however, very well in hand, but as the aaal now 
being produced is not for immediate delivery in every instance, 
stocks are accumulating. About 26,000 tons of pig iron are held 
under warrants, and the stocks of metal in the packs of makers 
and second-hand dealers is estimated to approximate 70,000 tons. 
Quotations are again easier. No. 1 Bessemer, 5%s.; No. 2, 58s.; 
and No. 3, forge, 56s. f.0.b. west coast ports, delivery for the next 
three months. 

Iam informed that in the steel trade rails are not in large 
request at present, although makers are very busy. Prices have 
gone down to 122s, 6d. per ton, being a reduction of 2s. 6d. Iron 
ore is not in such heavy demand. Prices are quoted at 14s, to 15s. 
per ton at the mines. 

It is expected that as no stability is showing itself in the im- 
proved demand of a month ago, that some of the furnaces will be 
= out of blast, and already the Distington Iron Company has 

etermined to blow out their two furnaces for repairs, an example 
likely to be followed by other makers whose furnaces are not 
yielding an average production of iron. 

Shipbuilders are not so well employed as they have been. 
Engineers, however, have good orders in hand, Coal and coke in 
steady consumption. 

The new steamer Benacre, built to the order of Mr. Joseph Holt, 
Liverpool, was launched from Messrs. Caird and Purdie’s yard at 
Barrow on Wednesday. As the ship was leaving the ways her 
bows struck the stone quay, and a hole was made in the keel. She 
was moored to the quay-side, and afterwards taken into the 
graving dock, the damage being temporarily repaired. The 
Benacre’s dimensions are as follows: Length, 245ft.; beam, 34ft.; 
depth of hold, 17ft.; tonnage, 1350 tons. The engines will be 
150-horse power, and are being made by Messrs. Kemp, of Glasgow. 


THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


THE question of the hour is still the remuneration of the miners 
in the districts of South and West Yorkshire. I hear less of the 
demand for 10 per cent. advance in wages, which is simply pre- 
posterous in the present state of the coal trade. House fuel is 
daily lessening indemand. The weather keeps open and mild, and 
there is every prospect of values being early reduced. Messrs. 
Chappell and Casey, of the South Yorkshire Miners’ Union, have 
drawn up a basis for a sliding scale. They fix upon four collieries 
as the selected collieries where the books shall be examined by 
accountants on behalf of the masters and men on the quarters 
ending the last days of March, June, September, and December. 
The collieries are—Thorncliffe, Strafford Main, Wombwell Main, 
Manvers Main. e basis appears to be fair enough in its more 
important aspects, but the difficulty is that whatever Messrs. 
Chappell and Casey propose, Messrs. Frith, Pickard, and others 
oppose, the latter contending that a 10 per cent. advance must 
precede any arrangement for the sliding scale. This ultimatum to 
the employers of course at once brings negotiations to a “‘ hitch.” 

The singular strike at Horbury Junction Ironworks, near Wake- 
field, which I noticed last week, has terminated. The men struck 
for an advance of 9d. per ton for puddling, and 74 per cent. upon 
other work, and the employers having conceded the demand, the 
advanced wages are to take effect from the 20th ult. 

Mr. Henry Willis, of Old Windsor, writes to the Sheffield Daily 
Telegraph, directing attention to the reports sent to our Govern- 
ment by the British Consuls, indicating that the Germans and 
Americans are supplanting us in various industries by providing 
goods suitable to the wants of the people. Sheffield and Birming- 
ham, he says, are most seriously concerned, and he instances the 
difficulty of buying good bradawls with movable steel, reliable rat 
traps, handles of gimlets and screw-drivers—which, he insists, 
should be crooked, like the key to a large clock—gardeners’ ham- 
mers, ‘‘ which should be small at the end, with the weight in the 
middle.” Door-handles he condemns as ‘‘ most execrable.” I had 
occasion the other day to examine a large quantity of American 
** furnishings ” sent for sale in this country. The = oat and sizes 
were handy; but the quality of the material and the wor):manship 
could scarcely have been worse. Any British firm would have been 
ashamed to send out such goods. 

The dividend of Messrs. Charles Cammell and Co., Limited, 
Cyclops Steel and Ironworks, is interesting, as showing how 
decidedly the heavy industries had benefitted by the revival of 
trade in 1881. At the annual meeting of the company, to be held 
on the 29th inst., the directors will recommend the payment of a 
further sum of £4 per share, making, with £2 already paid, a 
dividend equal to 7} per cent. for the year. A similar dividend 
has not been paid since 1877, the dividends for 1878-79-80 having 
been at the rate of 5 per cent. per annum. 

The American Consul here has — furnished me with the 
values of Sheffield exports to the United States during February 
last. Steel was exported to the value of £31,140 2s, 11d.; cutlery, 
£21,352 6s. 14d.—as compared with £25,418 14s. 4d. and 
£23,740 4s. for February, 1881. The total value is £135,027 17s. 14d. 
—an increase of £42,346 over February, 1881. Steel rails were 
exported to the value of £60,000; the exact figures are not attain- 
able, as the Consul gives specific details of steel and cutlery only. 

I notice the death of Mr. Henry I. Ibbotson, of Messrs. Ibbotson 
Brothers and Co., Limited, of the Globe Iron and Steel Works, 
Sheffield. Mr. Ibbotson was for several years in America as the 
agent for his firm, and was an excelJent business man, thoroughly 
conversant with the staple trades of Sheffield, and universally 
esteemed in manufacturing and in private circles. 


THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

THERE was a slightly better feeling in the iron market held at 
Middlesbrough on Tuesday last, attributable to the favourable return 
of stocks for February, and the considerably increased rate at 
which shipments have taken place so far this month. Up to 
Monday night the exports of pig iron from Middlesbrough had 
amounted to 21,369 tons for five working days, and a good trade 
locally has also been done. Taking advantage of these improved 
circumstances, the ironmasters held a meeting on Change in order 
to confer with one another as to the possibility of obtaining better 
prices. It is understood that an understan _ was arrived at, 
although not a binding one, to fix upon 42s, 6d. as the price for 


merchants, and these are biding their time. Bars and angles are 
quoted at £6 12s. 6d., less 24 per cent., in trucks Middlesbrough, 
but odd lots can be purchased at £6 10s, The quantity of iron in 
second hands is not thought to be large. The Sound trade still 
seen slack, and all orders in this line are severely competed 
‘or. 

A meeting of the creditors of Messrs. John Holdsworth and Co., 
of Westbourne Ironworks, Stockton, was held on Monday morning, 
the 6th inst., at the Royal Hotel, Mr. J. F. Wilson presiding. 
Mr. W. B. Peat, the receiver appointed by the court, made a 
statement as to the position of the liquidating firm. The amount 
owing to unsecured creditors is £41,587 17s. 5d., and there are 
other claims which may have to rank upon the estate, amounting to 
£11,346 14s, 3d., making a total of £52,934 11s. 8d. The assets 
are estimated at £9007 16s. 8d., assurning that the works can be 
sold for £20,000, Mr. Peat was appointed trustee, and several 
creditors were nominated as a committee of inspection to assist 
him. The meeting then granted the discharge of Messrs. John 
Holdsworth and James Henry Holdsworth. The remaining 
partner, Mr. Haworth, is at present in Durham Gaol, awaiting his 
trial on a charge of having forged and made use of several 
fictitious bills of exchange. 

Messrs. Bolckow Vaughan and Co. have now issued their 
seventeenth annual report. The directors consider that, having 
regard to the low prices of pig iron which prevailed during the 
second and third quarters of last year, and to the unsatisfactory 
condition of the coal trade during the whole of the year, the results 
obtained will be pronounced highly satisfactory by the shareholders, 
The amount of profit available for distribution is £305,806 12s. 5d., 
which after paying interest on debentures absorbing £21,456 11s. 9d., 
dividend on preference shares absorbing £20,000, ditto on fully paid 
up shares at 8} per cent. per annum absorbing £121,546 6s., and 
dividend on shares with £12 paid, at the same rate, absorbin, 
£97,607 5s., and writing off against capital account £40,000, wil 
leave a balance to carry forward of £5106 10s. 8d. 

The directors refer to Mr, Richards’ recent visit to America. 
They say that the result of that visit has been to convince them 
that taken as a whole their appliances are as good or better than 
any to be found in the New World. At the same time they admit 
that Mr. Richards discovered many ways in which he could 
improve. The Thomas and Gilchrist process has been considerably 
perfected, and it is intended to add a third converter to each of the 
two pits now at work on the system. The directors fully believe 
in the high quality of basic steel, and are confident that only time 
is required to insure general confidence in it. 

The expenditure over the Cleveland steel works has been very 
great, but not much more will be required on plant account, and a 
weekly make of 4500 tons of blooms and rails has already been 
obtained. 

The return of traffic of the North-Eastern Railway for the week 
ending March 4th, 1882, has been issued, showing an increase in 
receipts of £2851, the bulk of which is on acceunt of passenger 
traffic. The total increase to that date from the beginning of the 
year is £51,959. This seems to show beyond dispute that what- 
ever may be the future prospects of trade, there has actually been 
a substantial increase in general activity this year as compared 
with last. 

The annual dinner of the Cleveland Iron Trade Foremen’s Asso- 
ciation will take place at the Queen’s Hotel, Middlesbrough, on 
Saturday next, when Mr. Carl W. F. Bolckow will occupy the 
chair, and Mr. John Stevenson the vice-chair, A large and 
influential gathering is expected. 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

Towarps the close of last week the Glasgow pig iron market 
became very depressed in consequence of a number of bolders 
pressing their iron upon the market. Business closed on Friday 
evening at the lowest point, the market being very dull. A rather 
better feeling manifested itself on Monday, and the market was 
quite strong on Tuesday ; this change being due to several causes. 
The principal of these were the returns as to the reduction of 
stocks at Middlesbrough, and the report to the effect that the 
Cleveland ironmasters were considering a proposal to limit the 
minimum price of pig iron to 42s. per ton. The favourable B 
of Trade returns have also been received with some satisfaction, 
and the stocks in the public stores show a slight decrease. The 
shipments continue extraordinarily good for the season of the year, 
comparing most favourably with those of this time last year. 
For the = week they amounted to 12,597 tons, as against 10,739 
tons in the preceding week and 9902 in the corresponding week of 
1881. There has been rather more business done with Germany, 
but less with the United States. Still a very large turnover of 
iron is taking place both at home and abroad, and the lowness of 
prices is to not a few somewhat inexplicable. 

Business was done in the warrant market on Friday forenoon 
at from 47s. 6d. to 47s. 1d. cash, and 47s. 9d. to 47s, 44d. one 
month ; the afternoon quotations being 47s. 2d. to 47s, 4d. cash, 
and 47s, 5d. to 47s. 6d. one month. On Monday morning the quo- 
tations were 47s. 3d. cash, and 47s, 7d. one month, to 48s, 8d. cash 
and 47s, 10d. one month. In the afternoon business was done at 
47s. 74d. to 47s. 10d. cash, and 47s, 11d. to 48s. 1d. one month. 
On Tuesday forenoon the market was strong with business from 
47s. 9d. cash, and 48s. one month, to 48s, 2d. cash, and 48s, 4d 
one month; whilst in the afternoon the figures were 48s, to 
47s. 94d. cash, and 48s. 24d. to 48s, 1d. one month, the market 
thus showing a slight relapse in the afternoon. The market was 
irregular on Wednesday with business between 47s, 74d. and 
47s. 11d. cash. To-day—Thursday—the market was firm with 
business in the forenoon at 48s. 1d. to 48s. 54d. cash, and in the 
afternoon at 48s, 3d. to 48s, 5d. cash. 

The prices of makers’ iron are a shade easier this week, as 
follow :—Gartsherrie, f.o.b. at Glasgow, per ton, No. 1, 57s. 6d. 
No. 3, 50s. 6d.; Coltness, 58s, 6d. and 52s.; Langloan, 59s. and 
58s. 6d.; Summerlee, 57s. 6d. and 50s.; Calder, 57s. and 50s. 6d,; 
Carnbroe, 53s. 6d. and 50s.; Clyde, 51s. 6d. and 48s. 6d.; 
Monkland and Quarter each 49s, and 47s,; Govan at Broomielaw, 
50s. 6d. and 48s. ; Shotts at Leith, 58s. 6d. and 53s.; Carron, at 
Grangemouth, 52s, 6d. (specially selected, 55s.) and 51s. 6d.; 
Kinneil, at Bo’ness, 49s. and 47s.; Glengarnock, at Ardrossan 
Sie. and Eglinton, 49s, and 47s.; Dalmellington, 49s and 
Of late weeks the demand in Scotland for Cleveland pig iron 
has somewhat fallen off in consequence of the difference in prices 
being favourable to a larger consumption of Scotch pig iron. 


There is still, however, up to date a comparative increase of 7424 
tons in the imports from Middlesbrough. 


Marcy 10, 1882. 


THE ENGINEER. 


183 


Fair arrivals of homatite ore are taking place 
from Spain and Cumberland. 

With reference to the malleable iron trade 
there is little fresh this week to note, So far 
as can be ascertained the malleable works are 
yet well supphed with work, but in most cases 
they are engaged upon old contracts, and new 
orders are not bey | in so readily as could be 
desired. The various branches of the engineering 
trades also continue busy. Pipe founders are in 
some cases rather slack at present; nevertheless 
a few good orders have been booked lately, and 
there are others in prospect. Throughout the 
various branches of the smaller hardware trades 
a great amount of activity prevails, and in 
Glasgow sca aap a very extensive business 
is being done in manufactures for export to the 
Continent and our coloni 

The coal trade is at the moment rather sluggish 
in some of its departments, although the ship- 
ments as a whole compare very favourably with 
those of the preceding week. A very large out- 
put is taking place, and also an extensive con- 
sumption at home; but the market is over- 
weighted with production, and prices are so low 
that the question of reducing the wages of the 
miners has been forcing itself upon the employers, 
who have held repeated ings to ider the 
matter. It is understood that on the present 

ion the ir ters, whose profits are small 
in consequence of the low prices of pig iron, do 
not look unfavourably upon the agitation of the 
colliery owners for reducing wages ; but whether 
a concerted agreement will be ultimately arrived 
at is still regarded as somewhat doubtful. 

As for the miners they have been holding meet- 
ings in different parts of the country, particu- 
larly in the west, with the object, if possible, of 
averting the threatened reduction. The men 
seem prepared to adopt in preference to reduced 
wages a stringent policy of restriction in the 
matter of the output, but whether the leaders of 
the movement would be generally supported by 
miners in reducing the output is not very 
clear, 


WALES & ADJOINING COUNTIES. 
(From our own Correspondent.) 

THE coroner’s inquiry into the late fatal acci- 
dent at Coedcae Colliery, in the Rhondda Valley, 
has brought to light, and to public commendation, 
the fact that no expense has been spared in 
making it a model colliery. All details were 
inost carefully arranged, the management above 
and beneath most efficient, and yet two or three 
men, whether under the influence of drink, as 
alleged by some, or net, go in a most insane 
manner, when the fan is stopped, into the shaft 
with open lights, actually inviting the ascent of the 
gas, as the most illiterate must have known. The 
unfortunate men have paid dearly for their rash- 
ness, and the loss upon the proprietary is a heavy 
one. I commend the arrangements at Coedcae 
to coalowners generally. The leading maxim is 
to carry out the most simple of the rules with 
the same care as would be exercised if it were 
known that an explosion would take place and a 
rigid inquiry be instituted. 

Another colliery inquiry has been finished this 
week ; that into the circumstances attending the 
explosion at Blaina, This resulted in the death 
of five men. The verdict of the jury was to the 
effect that the foremen—one of the killed—had 
neglected his duty in not examining the pit before 
the men went in with naked lamps. 

Neither of the staple trades is so good as it has 
been. Some parcels of iron and steel have been 
exported during the past week it is true, but 
prospective work has a dull aspect, and a flatness 
noticeable in the North of England, in Belgium, 
and in America, has not exempted the Welsh 
districts. 

So, too, in steam coal. I have not seen for many 
months such a large collection of laden wagons as 
I saw last week at some of the principal collieries. 
At one, in particular—Nixon’s, Merthyr Vale— 
the sight was a startling one. Probably in this 
case the storms had prevented incoming steamers 
from getting into port, as Nixon holds good con- 
tracts. However, short time has again become a 
characteristic, and four or five days a common 
occurrence, instead of a full week’s work. The 
total foreign coal exports last week from all the 
Welsh ports were only a little in excess of 13,000 
tons. 

It isa singular fact that in one of the dullest 
weeks we have had at Cardiff for some time there 
was shipped from Penarth Dock on Tuesday 
the greatest quantity of coal ever chipped from 
that place in one day. The total was 10,263 
tons 4 cwt. . 

Mr. Abrahams, of the Rhymney Collieries, has 
been appointed to the management of the steam 
coal collieries of Dowlais, Mr. Truran retaining 
the bituminous or upper seams. Mr. Truran has 
been a long and faithful servant of the Dowlais 
Company, and well deserves the relief he will 
now obtain from very arduous labours. Mr. 
Abraham comes into the wider scope of duty at 
Dowlais with high testimonials as to efficiency. 

The patent fuel trade continues to look up, and 
in some cases at Swansea ls. 6d. advance has 
been realised. The coal trade of that port is 
showing tolerable activity, though in common 
with other ports a falling off has to be recorded. 
Tin-plate remains dull. In the Swansea valle 
several works have resolved to reduce the wor 
to five days a week, and at the Fox Hole Works, 
Llansamlet, notice has been given to the work- 
men which may mean a complete stoppage. The 
rumour at Swansea is that makers are about 
forming a ‘“‘ring” to counteract the action of 
buyers in pressing prices down, Plates are in the 
market as low as lids. the box, ordinary coke. 

A colliery at Llanharran, on the Great Western 

ilway, was put up for auction this week at 
Cardiff, but there were no bidders. 

Considerable anxiety is felt at Cardiff about 
the destiny of the Bute Docks Lill. If success- 
fully opposed it will be a severe blow to the 

rogress of the port, and none will be more grati- 
ed than the leading men of Newport. In the 
autumn the railway connecting Khondda with 
Newport will be completed, and any shortcomings 
porns dock accommodation at Cardiff must 
+ onwards trains of coal into the hands of 
Newport. I trust very heartily that, when the 
bill comes up for judgment, its merits will be such 
as to ensure its passing. 


THE PATENT JOURNAL. 


Condensed from the Journal of the Commissioners of 
Patents. 


*,* It has come to our notice that some applicants oy the 
Patent-ofiice Sales Department, for Patent Specisications, 
have caused much unnecessary trovble and annoyance, 
both to themselves and to the Patent-oflice officials, by 
giving the number. of the page of THE Enaineer at 
which the Specijication they require is referred to, instead 
of giving the proper number of the Specijication. The 
mistake has been made by looking at THe ENGINEER 
Index and giving the numbers there found, which only 
refer to the pages, in place of turning to those pages and 
dnding the numbers of the Speciyication, 


Applications for Letters Patent. 
*,* When patents have been ‘“ communicated” the 
name and address of the communicating party are 
printed in italics. 


28th February, 1882. 


959. Paper Wrappers, T. Singleton, Darwen. 

960, ORTHO-NITRO-BENZALDEHYDE, J. A. Dixon.—(C. 
Kenig, Germany.) 

961, CapsuLine Borrves, F, Bolt & P. Vogel, Hamburg. 

962, Row Locks, J. H. Clasper, Wandsworth. 

963. PrReventine Raitway Accipents, C. Leroy, Paris. 

964. Steerine Suips, T. Walker.—(J. Hobinson, Acton.) 

965. Hats, &c., E. Vickers. —(S. Gutmacher, Paris.) 

966. Sprinc Hinoes, J. Bennet, Lozells. 

967. Stoves, F. Wirth.—(Z. Schénebery, Germany.) 

968. Cuttinc HovEs, C. Scriven, Leeds. 

960, Exrracrinc Metazs, J. Kagenbusch, London. 

970. Lanterns, G. Bray, Leeds. 

971. T, Colebrook, London. 

972, Currinc Screw-THReEAbs, J. Witham, Kirkstall. 

973. COMPENSATING AppaRATUs, F. W. and W. W. 
Brierley, London. 

974. Fans, C. Cockson, W! 

75, ARTIFICIAL StonE, J, Nottingham, U.S. 

976. Drittine Rocks, W. Lake.—(A. Shedlock, U.S.) 

977. STAPLE, W. Lake.—(G. Smith, Chicago, U.S.) 

978. Gas, W. R. Lake.—(7. B. Fogarty, Brooklyn, U.S.) 

979, WasHinG Coat, Allison.—(E. Coppée, Belgium.) 

980. MouLpine Bricks, T. le Poidevin, Guernsey. 

981. TREaTING DynamivE, W. Howit, Ilford. 


lst March, 1882. 
982. Seat, &c., Protectors, C. P. Sharpley, London. 
983. Scourtnc Woot, J. and W. McNaught, Rochdale. 
984, Hose Coup.inos, J. C. Hudson, London. 


6th March, 1882, 
1064. Sowina, &c., A. Bonneville.—(A. Couteau, France.) 
1065. Buinps, J. Wetherilt, London. 
1066, CLEANSING SpinDLEs, T. Watson, Paisley. 
1067. BEL¥-ACTING BLock SiGNALLING, E. Callot, France. 
1068. PortaBLe Lerrer-copyina Presses, W. Brewer 
and J. R. Meihé, London. 
1069. Fix1nc Heexs of Boots, J. Nief, Paris. 
1070, ImitatTinG NiELLo, F. Wirth.—(F. Beck, U.S.) 
1071. Caairs, C, Abel.—(C. Timme, Germany.) 
1072. ORDNANCE CaRRIAGES, ‘I’. Nordenfelt, London. 
1073. Steam Surps, J. E. Mouland, Roby. 
1074. Feepinc WaTER to Steam Borers, J. Ripley and 
T. Scholes, Bolton. 
1075. Musicat Piston Instroments, W. R. Lake.—(F. 
Sudre, Paris.) 
1076, Smirus’ Hearrtus, P. Everitt, London. 
1077. Fire Biowers, J. J. Lish, London. 
1078, Steam Generators, C. Kingsford, London. 
1079. Iscanpescent Execrric Lamps, W. Crookes, 
London. 
1080. Rees, A. Clark.—(F. Kanne and L. Rogers, U.8.) 
1081. WATER A. Whittall, Kidderminster. 
1082. Horsesnogs, J. J. Norman, East Greenwich. 
1083. Fioatine Licuts, J. Imray.—(J. Pintsch, Berlin ) 


Inventions Protected for Six Months on 
Deposit of Complete Specifications, 
912. Wasninc LicuTinc Gases, H. A. Bonneville, 
Cannon-street, London.—A communication from 

L, A. Chevalet, Troyes.—25th February, 1882. 

931. DyNaMo-ELECTRIC Macuines, 4. M. Clark, 
Chancery-lane, London.—A communication from H. 
B. Sheridan, U.S. -25th February, 1882. 

942. Hair-ciasps, F, L. R. Kopp, burg.—27th Feb- 
ruary, 1882. 

975. ArTiFiciAL Stone, J. R. Nottingham, Washing- 
ton, U.S.—A communication from A. Telletier, 
Washington, U.8.—28th February, 1882. 

982. Seat and Cusnion Protectors, C. B. Sharpley, 
Brixton-road, London.—-lst March, 1882. 

995. Oprarninc StarcH from Grain, W. R. Lake, 
Southampton-buildings, London.—A_ communica- 
tion from W. T. Jebb, New York, U.S.—lst March, 
1882. 

996. Sewine Fiat Buttons to Fasrics, R. H. Brandon, 
Paris.—A communication from Morley Sewing 
Machine Company, Boston, U.S.—lst March, 1882. 

1013, Leap Traps and Tupes, A. M. Clark, Chancery- 
lane, London.—A communication from E. W. 
Blatchford and C. F. Gates, Chicago, U.S.—2nd 
March, 1882. 

1925. Lock-NnutTs for Screw-Boits, W. R. Lake, South- 

ton-buildi ndon.—A communication from 


985. Licutine Gas, C. Clarke & J. _. Manchest 
986. DyNaMo-ELECTRIC Macuines, W. H. Akester and 
. B. Barnes, Glasgow. 

987. Lire-pRESERVERS, W. Wilkins, Tunbridge Wells. 

988. Grinpinc MiLLs, B. Asplen, London. 

989. Léckine Devices, C. Bolle, Berlin. 

990, CHeckinG Speep of Trains, G. Redfern.—(J. H. 
M. Waldorp, Holland.) 

991, HancinG CarriaGe Winpows, G. Haycraft, Lyme 
Regis. 

992. SteeRiNG Surps, J. Cooke, Richmond. 

993. Pocket Hanoer, A, Clark.—(7'. McDonald, U.S.) 

994. Gas-mMoToR Enaines, J. Fielding, Gloucester. 

995. Osrainine Starcu, W. Lake.—(W. 7. Jebb, U.S.) 

996. Sewisa Macuines, R. H. Brandon. ~—Morley 
Sewing Machine Company.) 

997. HorsesHoE Naixs, |. Briggs and J. W. Booth, 
Birmingham. 


2nd March, 1882. 


998. Rine Sprnninc, 8. Brooks, Manchester, and A. 
Holden, Gorton. 

909. FasTeninG ScarroLp G. Wilson, London. 

1000, Ercuine Patrerns, E. Hancock, Worcester. 

1001. Sarety 'Cycie S. Fry, London. 

1002. Revo_vine Haik-BRuUsH, H. Lersner, Kew. 

1003, Fisa Joints, A. Davy, Sheffield. 

1004. Surps’ Loes, F, Webster.—(W. Webster.) 

1005. BorLer Tubes, W. H. Wood, Cookley. 

1006. Draw-orr Cocks, 8. B, Goslin, London. 

Recucator, 8. P. Wilding.—(V. Hallock, 

1008. Looms, T. Singleton, Darwen. 

1009. Snips, H. H, Lake.—(A. P. Bliven, U.S.) 

1010. Preventinc Accipents, G. Minchin and L. 
Despeissis, Coopers Hill. 

1011. Rotary Enoines, A. Clark.—(Elastic Wheel and 
Manufacturiug Company, U.S.) 

1012. LaBELLING Tins, G. Hutchings, New Cross. 

1013. Leap Traps, A, Clark.—(B. Blatchford and C. 
Gates, U.S.) 

1014. Caustic Barium, J. Tongue.—(R. Ziomezynski, 
Germany.) 

1015, RerLectinc Pavement Licuts, W. Brass, jun., 
London. 


8rd March, 1882. 

1016. MeasuriNG J. Darling, Glasgow. 

1017. INsuLatina Apparatus, J. Lewis, Birkenhead. 

1018. VeLocipebes, G. Singer and R. Lea, Coventry. 

1019. Frire-resistinc Bricks, C. J. Mountford, 
Birmingham. 

1020. TRaANsMITTING Sounp, J. Rapieff, London, 

1021. Door Rops, L. Lenzberg, London. 

1022. DiscHarcine Grarn, W. Blythe, Liverpool. 

1023, REGULATING CURRENT of ELECTRICAL GENERATORS, 
T. Handford.—{T. Edison, U.S.) 

1024. Swircn Apparatus, W. Irish, Sunderland. 

1025. Lock-nuts, W. Lake.—( W. Paige, U.S.) 

1026. Gas Enotes, P. Niel, Millwall. 

1027. Liquor Sranps, J. Beresford, Birmingham. 

1028, Apparatus, H. Davey, Headingly. 

1029, INCANDESCENT Lamps, F, Wright and 
M. W. W. Mackie, London. 

1030. COLOURING Matters, C. Abel.—(C. Martius, Berlin.) 

1031. Vacuum Pumps, F. Wright & M. Mackie, London. 

1032, Swimmina Apparatus, C. Abel.—(J. Andrée, 
Germany. 

1033. SHapinc Heatep Grass, F. Wright and M. W. W. 
Mackie, London. 

1034. GaLvanic Cuains, C. D. Abel.—(A. Kraehmer, 
Germany. 

1035. StopreRING Borries, M. Macvay and R. Sykes, 
Castleford. 

1036. CarBons, H. Liepman and P. Looker, London. 

1037. Rotary Arr Pumps, R. Skene, London. 

1038. Pumps, H. Gardner.—(H. Gilmore and J. Shaw, 
Canada.) 

1(39, Feepine Stoves, G. Gore, Balsall Heath, and W. 
Morris, Blackheath, 


4th March, 1882. 
1040. Sarety Vatves, W. Brierley, Rochdale, and M. 
Mitchell, Bacup. 
1041. Hosk-couriinos, J. Westley, Chorley. 
1042, Woop-puLp, M. Jordan, Manchester, and <A. 
Egestorff, Germany. 
1043. Suears, T. Brown, Sheffield. 
1044. TELEPHONE TRANSMITTERS, R.& M. Theiler, London. 
1045. FounTain Pens, J. R. Carter, London. 
1046. Cuttrnc Hogs, J. Rowland, Sunderland. 
1047, Winpow-sasH Fastenrnos, 8. Clark, Croydon. 
1048, H. Johnson, Stratford. 
1049, UMBRELLA SLipEs, A. Henderson.—(C. Grataloup 
and J. B. Lemarie, Paris. 
1050. Repucine VaLves, W. Weissenbach, Zurich. 
1051. ARMouR-PLATEs, J. D. Ellis, Sheffield. 
1052. VeLocrpepg, T. H. Ward, Tipton. 
1053. SupporTING Surps’ Boats, M. Biilow, Germany. 
1054, TELEPHONIC Apparatus, N. Cherrill, Shortlands. 
1055, Sucar, H. H. Lake.—(L. Fréres, Paris.) 
1056. Foip1ne Boats, J. P. Wright, Redhill 
1057. Sucar, C. Scheibler, Berlin. 
1058. J. Morris, Ud ton. 
1059. Keys of Vioxtns, J. Stuttaford. New Barnet. 
1060, TestinG Butter, F. Engel.—( W. Osten, Germany.) 
1061, PREPARING Music Sueets, A. J. Eli, London. 
1062. Batts, A. M. Clarke.—(P. and EB. Jarre, Paris.) 
1063, Exrractine H. Lake.—(N. Evans, U.S.) 


P g8, Lo) 
W. H. Paige, U.8.—3rd March, 1882. 


Patents on which the Stamp Duty of 
£50 has been paid, 

878. ScarF Rixos, F. A. Walton, Birmingham.—5th 
March, 1879. 

879. DREss-HOLDERS, F. A. Walton and T. Shaw, Bir- 
mingham.—5th March, 1879. 

953. Locks, R. S. C. Jelley and R. C. Jones, London. 
March, 1879. 

831. Sprinos, I. A. Timmis, Stourbridge.—lst March, 
1879. 


838. Heatine, S. Mart and C. W. Bradley, London.— 
—Ist March, 1879. 
846. Comprnc WooL, I. Holden, Bradford.—3rd March, 


1879. 

870. Sprnninc Macutvery, A. M. Clark, London.—4th 
March, 1879. 

897. Pyeumatic Tubes, A. M. Clark, London.—6th 
March, 1879. 

1169. TreaTING Eartu, G. H. With, Hereford.—24th 
March, 1879. 

842. SPINNING-FRAMES, T. Coltman, Leicester.—3rd 
March, 1879. 

862. FIREPLACES of Furnaces, H. E, Newton, London. 
—4th March, 1879. 

904. Governors, E, A. Bourry, Switzerland.—7th 
March, 1879. 

952. Steam Pumprxa Enctyes, W. Morgan-Brown, 
London.—11th March, 1879. 

844. MotivE-PowER Enoines, H. Davey, Leeds.—3rd 
March, 1879. 

845. Naits, R. Parr and W. R. Phillips, Wolver- 


1879. 

865. SHaPinc METAL Bars, W. R. Lake, London.—4th 
March, 1879. 

874. Frames for UmBretias, J. Somerset and J. 
Walker, Manchester.—5th March, 1879. 

892. UMBRELLAs, J. Minitre, Paris.—6th March, 1879. 

918. Looms for Weavine, J. Collins and J. Brownlee, 
Glasgow.—8th March, 1879. 

885. Tunes, B, J. B. Mills, London.—5th March, 
1879. 

929, Steam Enotyes, D. Joy, Barrow-in-Furness.—8th 
March, 1879. 

933. INvistBLE CLock Wrnpinc, E. M. L. Maxant, 
Paris.—10th March, 1879. 

1058. Furnaces, W. Williams, Tividale.—18th March, 
1879. 


Patents on which the Stamp Duty of 
£100 has been paid. 
769. SinkinG Suarts, W. Firth, Leeds.—2nd March, 
1875. 


772. Sprinc Wasuers, J. W. Grover, London.—3rd 
March, 1875. 

791. CENTRIFUGAL Pumps, J. E. Lawrence and E. V. 
Porter, London.—3rd March, 1875. 

809. Sream BorLer Furnaces, D, Annan, Bow.—4th 
March, 1875. 

828. REGISTERING Macutng, E. A. Chameroy, Paris.— 
6@ March, 1875. 

1103, CorrEE W. V. V. Lidgerwood, U.S.— 
25th March, 1875. 

1046. UmBretias, &c., E, Charageat, Paris.—22nd 
March, 1875. 

784. Looms for Weavinec, J. Whyte, Glasgow.—3rd 
March, 1875. 

827. TREATMENT of Paper, J. Scoffen, London, and G. 
Tidcombe, Watford.—5th March, 1875. 


Notices of Intention to Proceed with 
Applications, 


Last day for filing opposition 24th March, 1882. 
Tixes, T. H. Rees, London.—25th October, 


A. H. Hearington, London.—25th Octo- 

er, 

4670. Meratiic R. B. Lee, Manchester.— 
25th October, 1881. 

4677. Screw Nuts, W. H. Lewis, Denmark-place, and 
W. R. Clark, Danby-street,Surrey.—25th October, 1881. 

4681. FasTENER for Scarves, &c., H. Scott, Liverpool. 
—2vth October, 1881. 

4685. HorsEsHors, H. Dyer, South Audley-street, 
London.—26th Octoder, 1881. 

4699. MasHino, &c., Maize, W. H. Apthorpe, Cam- 
bridge.—27th October, 1881. 

706. KNIFE-BoARDs, H. C. de Berenger, Sinclair-road, 

London.—27th October, 1881. 

4717. Pitts, W. R. Lake, London.—A communication 
from J. A. Whitney.—27th Octoder, 1881. 

4722. VeLocipepes, F. W. Jones, Exeter.—28th October, 


4724, DiscHaRGING CoNDENSED WarTeER, H. G. Grant, 
Manchester.—A communication from E. Briart.— 
28th Octoder, 1881. 

4725, Water-ciosets, H. Skerrett, Bir- 
mingham.—28th October, 1881. 

4730. Ks, &c., T: Galloway, Gateshead-on-Tyne.— 
—28th October, 1881. 

4740. Puriryinc Wax, A. J. Boult, London.—A com- 
munication from D, T, Gray.—29th October, 1881. 


4744, Extractine Fat from Bones, E Edwards, Lon- 
don.—A com, from E. Pyrhosch.—29th October, 1881. 

4745. Heatinc Water, R. T. Gillibrand, Darwen.— 
29th October, 1881. 

4749, Sprinc Baances, J. Linacre, Brecon.—29th 
October, 1881. 

4757. Stramine Semi-FLurps, W. 8. Scott, Southwick, 
near Sunderland.—3lst October, 1881. 

4763. Printep SHEeTs, W. Conquest, Tudor- 
street, London.—3lst October, 1881. 

4764. Rock Daiiiinc, W. Morgan-Brown, London.— 
A com. from L, B. Stone.—lst November, 1881. 

4765. Matrresses, J. .T. Lockey, Northwich. — 1st 
November, 1881. 

4775. Execrric Lamps, H. A. Bonneville, London.—A 
communication from L, Daft. —lst November, 1881. 
4781. Frittincs, E, A. Cowper, Great George-street, 

London.—lst November, 1881. 

479). VAccINATING APPARATUS, T. Smith, London.—A 
communication from V. Burg.—2ad November, 1881. 

4802, WuitinG, W. Bruthers, Livesey Chemical Works, 
near Blackburn.—2ad November, 1881. 

4811. DispLayinc CLoturne, F. M’Ilvenna, Manche» 
ter.—3rd November, 1881. 

4846. Pueatinc Macuines, G. McC. Chamberlain, 
London.—4th Novem+er, 1881. 

4853. SHAPING MetaLs, J. Whitehouse and 8. Peacock, 
London.—5th November, 1881. 

4891. Preparinc Grain, J. Fordred, Tottenham.— 
—8th November, 1881. 

4901. VeLocipepes, R. E. Phillips, Great George-street, 
November, 1881. 

4926. Diccinc, T. C. Darby, ey Lodge, near 
Chelmsford.—10th 1881. 

4992. CenrriFuGAL Dryinc Macnines, A. Fryer, 
Wilmslow, and J. B. Alliott, Nottingham.—l5th 
November, 1881. 

5011. Permanent Way, J. Livesey, Victoria-chambers, 
London.—15th November, 1881. 

5012. Makinc Casks, R. E. Gibson and D. Pope, 
Liverpool.—16th November, 1881. 

5073. Potpinc Turnips. W. N. Nicholson and W. 
Mather, Newark-upon-Trent.—1l%th November, 1881. 
5199. DistnrecTinc Sewace, A. M. Clark, London.--A 

com. from P. Schlosser.—lst December, 1881. 

5267. Desiccatinc Apparatus, A. M. Clark, London. 
—A com. from P. Schl —lst Di ber, 1881. 

5268. TREATING FaccaL Matrers, A. M. Clark, London. 
—A com. from P. Schlosser.—1lst December, 1881. 

5296. SuLpHo-acips, F. Wirth, Frankfort-on-the-Main. 
—A com. from Kalle and Co.—3rd December, 1881. 

5393. HoLLow Provectites, R. H. Brandon, Paris.—A 
com. from B. B. Hotchkiss.—9th December, 1881. , 

5428. Burners, R. H. Brandon, Paris.—A communi- 
cation from L. Sepulchre.—12th D ber, 1881. 

5435. BREECH-LOADING CANNON, R. H. Brandon, Paris. 
—A com. from B. B. Hotchkiss.—13th December, 1881. 

5614. Bortrnc Rocks, J. T. Jones and J. H. Wild, 
Leeds.—22nd December, 1881. 

5621. TreaTinc Gases, F. Wirth, Frankfort-on-the- 
Main.—Com. from H. Roessler.—3rd D ber, 1881. 

40. Grape Sucar, W. R. Lake, London.—A communi- 
cation from A. Behr.—4th January, 1882. 

74, AppLyinc Motive Power, W. B. Tibbits, Clifton. 
—6th January, 1882. 

211. Frre-proor Paint, C. J. Mountford, Birming- 
ham.—16th January, 1882. 


241. Arrixinc Stamps, &c., C. A. Drake, London.— - 


17th January, 1882. 
304. Cap, T. Watson, Paisley, N.B.— 21st January, 
882. 


1882. 

808. AppLyinc Sprinxos, H. Smellie, Kilmarnock, N.B. 
—2lst January, 1882. 

852. Curtine W. Chisholm, Hawick.—24th 
January, 1882. 

879. FiusH Cisterns, W. Wright, Plymouth.—25th 
January, 1882. 
423. MacHINE Emsrorpery, C. A. Barlow, Manchester. 
—A com. from C. Wetter.—27th January, 1882. 
451. CoLourinc Matrers, J. A. Dixon, Glasgow.—A 
communication from C. Rumpff.—30th January,1882. 

459. PeRAMBULATORS, E, Andrews, Sudbury.—30th 
January, 1882. 

461. SigNaALLING Apparatus, C. Barker, Shadwell.— 
30th January, 1882. 

561. Dust CoLLEecrors, P. Van Gelder, Sowerby 
Bridge.—6th February, 1882. 

592. TREATING WHeat, J. A, A. Buchholz, Vauxhall.— 
6th February, 1882. 

627. ConourtnG Matters, J. A. Dixon, Glasgow.—A 
communication from C. Kenig.—9th February, 1882. 

638. REFRIGERATING APPaRAtUs, J. J. Coleman, Glas- 
gow.—l0th February, 1882. 

695. Pipes, C. Morris, Maida Vale, London.—13th 
February, 1882. 

709. SHors for Horses, J. Camp, Lowestoft.—l4th 
February, 1882. 

737. Borer Furnaces, J. H. Johnson, London.—A 
com. from E. J. Mallett, jun.—1l5th February, 1882. 
912. WasHine Gases, H. A. Bonneville, Londor.—A 

com. from L. A. Chevalet.—25th February, 1882. 
931. WasHinc Gases, A. M. Clark, London.—A com- 
from H. B. Sheridan.—25th February, 1882. 


Last day for filing opposition, 28th March, 1882. 


4770. New Game of Cuance, C. A. Glazbrook, W. H. 0. 
W. P. B. Trench, London.—1st Novem- 


4785. PreventtnG IncrustaTion in Boruers, E. Ed- 
wards, London.—A communication from H. Kolker. 
—2nd November, 1881. 

4799. Gas Burners, J. B. Fenby, Sutton Coldfield.— 
2nd November, i881. 

4804. FitterinGc Paper, 8. H. Johnson, Stratford.— 
3rd November, 1881. 

4815. Carriaces for Twist Lace MacHInes, W. 
Spowage, Nottingham.—3rd November, 1881. 

4816. CaNDLEs, L. A, Groth, London——A com. from 
L. C. A. and C. E. Motard.—3rd November, 1881. 

4821. MgeasuriNG WarTER, W. Jones, Manchester.—3rd 
November, 1881. 

4824. ELectric CURRENT METERS, A. Carus-Wilson, 
London.—3rd November, 1881. 

4825. RecuLaTING DYNAMO-ELECTRIC MACHINES, C. A. 
Carus-Wilson, London.—3rd November, 1881. 

A. Archer, Birmingham.—é8rd Noveim- 

er, 

4830. Boats, W. R. Lake, London.—A communication 
from J. L. Lay.—8rd November, 1881. 

4833. Locks, H. J. Haddan, London.—A communica» 
from O. Flagstad.—4th November, 1881. 

4848. Locks, &c., H. Gibbons and A. Anthony, Hun- 
gerford.—5th November, 1881. 

4850. Carsons, C. J. Allport, London, and R. Pun- 
shon, Brighton.—5th November, 1881. 

4855. ELectric Lamps, J. B. Rogers, London.—5th 
November, 1881. 

= —* H. Allsop, Birmingham.—7th Novem- 

er, 

5870. Fotpinc Beps, H. Gardner, London.—A com. 
from D. C. Otis and C. G. Clark.—7th November, 1881. 

4880. PorTaBLE Forces, G. H. Pym, Nottingham.— 
8th November, 1881. 

4898.. BALANCED Sipe Vatve, A. M. Clark, London.— 
A com. from W. B. Turman.—S8th November, 1881. 

4999. Sewrnc Macuines, W. Morgan-Brown, London. 
—A com. from N. Wheeler.—15th November, 1881. 

5018. Gas Cooxine, W. T. Sugg, London.—16th Nov- 
ember, 1881. 

5172. WateR-cLosEts, C. Pieper, Berlin.—A com. from 
R. Henneberg & A. Herzberg.—26th November, 1881. 

5391. Cesspoois, W. R. Lake, London.—A communi+ 
cation from L. Mouras.—9th December, 1881. 

5497. Carryine Boxes, C. A. Carus-Wilson, London. 
—15th December, 1881. 

49, Mgasurine Evectricity, J. Hopkinson, London, 
—4th January, 1882. 

70. Firtine Seats of Surps, E. S, Copeman, Downham 
Market.—tth 1882. 

89. LockwasHER, T. H. Drew, Walsall.—7th January, 


1882. 
165. Vatves for Pumps, P, Reid, Glasgow.—l2th 
January, 1882. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
hampton.—3rd March, 1879. 
860. Linine of Guns, W. Palliser, London.—4th March, 
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498. Currryc Ovat Hogs, A. Muir, Manchester.—lst 
February, 1882. 
547. Lamp, J. Pain and W. H. Gritton, 
jun., London.—4th February, 1882. 
75. Srormsc Water, H. R. Lipscombe, London.—6th 
February, 1882. 
608. TricycLes, J. Beeston, Lymington.—Sth Feb- 
ruary, 1882. 
509. Crimpine Mera, W. W. Greener, Birmingham. 
—S8th February, 1882. 
656. Cur-orr Apparatus, A. Brossard, Swansea.—10th 
February, 1882. 
721. Humane Trap, W. Burgess, Malvern Wells.—l4th 
trebruary, 1882. 
733. Sprnninc Macutnery, C. H. Maxsted, Galgate.— 
15th February, 1882. : 
735. SecrionaL Warprnc Macuiyegs, R. Hall and J. 
Walmsley, Bury.— 15th February, 1882. 
781. Lxpicatine Door A. Ashwell, West 
Dulwich.—17th February, 1882. 
791. Exursrrine Buttons, W. Willeringhaus, London. 
February. 1882. 
981. Prorectine Seats from Damp, &., C. P. Sharpley, 
London.—lst March, 1832. 


Patents Sealed. 


(List of Patent Letters which passed the Great Seal on the 
3rd March, 1882.) 

3848. Sream Generators, J. Blake, Manchester.—5th 
September, 1881. 4 

3852. for Boots, &., F. Cutlan, Cardiff.—5th 
September, 1881. 

3854. CLovpep, &c., Yarn, B. Norton and C. Turner, 
Nortonthorpe.—ith , 18381. 

3866. Frre-Eescare Apparatus, W. R. Lake, London.— 
6th September 1881. 

3878. Stgam Enorves, C. Bedford, Birstall.—7th Sep- 
tember, 1881. 

3882. Propucts from the DisTittaTion of SMALL- 
Woop, R. Haldane and J. Telfer, Glasgow.—7th 
September, 1881. 

38386. HoLtow Forms, E. Hoskins and C. 
Harvey, Birmingh —8th September, 3 

3888. Bicyctes, H. Haes, Wednesbury.—8th Septem- 
ber, 1881. 

3889. Sarery Vatves, T. Davies, Sheffield.—Sth Sep- 
tember, 1381. 

3890. ELecrric Lames, D. G. Fitzgerald, Brixton.— 
8th September, 1881. 

3892. ORNAMENTING O1L-cLoTH, J. H. Allin, Edgware- 
road, London.—Sth September, 1881. 

3893. ELectric Licatinc, W. R. Lake, London.—Sth 
September, 1881. 

3902. Packinc CuLoripe of Lime, J. C. Steele, Glas- 
gow.—8th September, 1881. 

3920. Rotary Encines, R. Hodson, London.—9th Sep- 
tember, 1881. 

3923. ExpLosive Compounp, W. R. Lake, London.— 
9th September, 1881. 

3929. MULTIPLEX TELERADIOPHONE, E. J. P. Mercadier, 
Paris.—10th September, 1881. 

3954. CoupLincs, A. Thompson, Southampton.—13th 
September, 1881. 

3962. Open Fasrics, T. Coltman, Leicester.—l4th 
September, 1881. 

3969. Steam Sreerrnc Encines, H. Muir and J. Cald- 
well, Glasgow.— 15th September, 1881. 

3992. BEETLING Macurnes, C. Edmeston, Salford, and 

Smith, Manchester.—1l6th September, 1881. 
4010. CookiNe Stove, J. Imray, London.—17th Septem- 


1881. 
4052. ELecTRIcaL ALARM Apparatus, H. H. Lake, 
London.- 20th September, 1881. 


* 4262. TRANS-SHIPPING Sact, R. Verdin, Northwich.— 


—lst October, 1881. 

4478. Evecrric Lamps, R. Harrison, Newcastle-upon- 
Tyne.—14th October, 1881. 

4608. Gas Escines, W. Watson, Leeds.—2lst Octoder, 
1881. 

4662. Heatrne Batus, E. P. Alexander, London.—25th 
October, 1881. 

Buryers, E. P. Alexander, London.—25th Octo- 
er, 1881. 

4075. Grinpinc Mitts, A. J. Boult, London.—25th 
October, 1881. 

4756. Drawinc-orr Liquips, 8. Pitt, Sutton.—3lst 
October, 1881. 

4761. Propuction of Seirits, P. Jensen, London.— 
—3lst October, 1881. 

4953. VENTILATOR, H. W. Yates, Brighton. — 12th 
November, 1881. 

5154. Stoppers for botries, H. Barratt, London.— 
25th November, 1881. 

5369. Carn Trucks, J. N. Smith, New York, U.S.—8th 
December, 1881. 

5431. TeLerHones, A. W. Rose, London.—12th Decem- 


ber, 1881. 
5436. Macuine Guns, J. G. Accles, London.—1l3th 
December, 1851. 
= — &c., T. Watson, Paisley.—13th Decem- 
, 1881. 
E. C. Martin, Ipswich.—13th Decem- 
° 
5478. Hanp Stamps, E. M. Richford, London.—l4th 
December, 1881. 
5480. Empromerinc Apparatus, W. R. Lake, London. 
—lith December, 1881. 
5637. ConTroiiine the Action of MARINE ENGINEs, 
R. J. Smith, Sunderland.—23rd December, 1881. 
5665. ELecrric Licut, 8S. A. Varley, Hatfield. —24th 
December, 1881. 
24. Removine FLoccuLent Matter from Spent AcIpDs, 
W. R. Lake, London.—3rd January, 1882. 
136. Gas, J. A. Slater and M. M. Brophy, London.— 
10th January, 1882. 


(List of Letters Patent which passed the Great Seal on 
the 7th March, 1882.) 

2991. Hat-sHapINc Macutne, J. R. Kelsey, Bristol. — 
7th July, 1881. 

3559. Evecrric Licutinc, C. W. Harrisun, London.— 
16th August, 1851. 

3887. Fountain Pen-Hotpers, D. H. Sparling, Old- 
ham.—8th September, 1831. 

3891. Steam Wiycues, T Archer, jun., Dunston.—8th 
September, 1881. 

3904. Bone Bortinc, G. W. von Nawrocki, Berlin. —8th 
September, 1881. 

3908. Couptinc RatLway VeHIcLEs, B. Askew, Edin- 
burgh.—9th September, 1881. 

3912. Raitways, &c., F. Devooght, Antwerp. —9th 
September, 1881. 


4548. VeLocirepgs, S. Hall, London.—18th October, 
1881. 

46 .0. H. T. Dawson, Chiswick.—2let 
Oc 1881. 

4690. COUPLING Burrers, G. Turton, Londun.—26th 


er, > 

4728. TunNeLLING, T. R. Crampton, London.—28th 
October, 1881. 

4872. Actions of SMmALL-ars, H. A. Silver and W. 
Fletcher, London.—7th November, 1881. 

5104. Execrric Batreriss, A. M. Clark, London.—22nd 
November, 1881. 

5215. Horse Naims, J. A. Huggett, London.—29th 
November, 1881. 

Kittino, &c., G. Browning, Glasgow 7th Decem- 
er, 1881. 

5353. Divintnc Rops, C. F. Varley, Bexley Heath.— 
7th December, 1881. 

5876. Frames for Music, J. F. Walters and J. H. 
Rosoman, London.—sth December, 1881. 

5482. BLastinc CARTRIDGEs, R. M. Gardiner, London, 
and G. Trench, Eave' .—lith December, 1881. 

5499. MeasuRING ELecrric CURRENTs, J. W. Swan, 
Newcastle-upon-Tyne.— 16th December, 1881. 

5552. Heets for Boots, &c., A. M. Clark, London.— 
19th December, 1881. 

5561. Increasinec the Heatine of Furnaces, E. Fair, 
San Francisco, U.S.—19th December, 1881. 


List of Specifications published during the 
week ending March 4th, 1882. 

2205,* 4d.; 350, 2d.; 3092, 6d.; 3119, 6d.; 3127, 6d.; 

3128, 8d.; 3134, 6d.; 3136, 6d.; 


3139, 8d.; 3140, 8d.; 


3872, 3d.; 3376, 4d.; 3378, 2d.; 3385, 2d.; 3387, 2d.; 
3391, 2d.; 3393, 2d.; $398, 2d.; 3399, 6d.; 3403, 2d.; 
3404, 2d.; 3410, 4d.; 3553, 2d.; 4625, 6d.; 5127, 2s. 4d.; 
5167, 2d.; 5221, 6d.; 5344, 2d. 


*,* Specifications will be forwarded by na from 
the Patent-office on receipt of the amount of price and 
a. Sums exceeding 1s. must be remitted by 

‘ost-office order, made payable at the Post-office, 5, 
High Holborn, to Mr. H. Reader Lack, her Majesty's 
Patent-office, Southampton-buildings, Chancery-lane 
London. 


ABSTRACTS OF SPECIFICATIONS. 


Prepared by ourselves expressly for THE ENGINEER at the 
office of Her Majesty's Commissioners of Patents. 


350. AvromaticaLLy RecuLatING THE SPEED OF 
Marine R. J. Smith, 
January, 1881.—(Not proceeded with. 

This consists essentially of a pendulum or balance 
working from a true centre to actuate the valve of the 
atmospheric or steam cylinder. The pendulum is 
fitted to move said valve, to close or eastlelay close the 
port of the atmospheric or steam cylinder when the 
stern of the vessel lifts, and by a reverse movement to 
open another port to the desired extent as the screw 
h again i 4 


3048. CrrcvLar Comprnc MAcHINEs For Cotton, &c., 
C. A. Barlow, Manchester.—12th July, 1881.—(A 
communication Srom P. P. Bandouin, pere, Paris.) 


The invention is applicable to ‘‘ Hubner’s" combing 
hine, and it ists in drawing the fibre from 
above as usual from the comb by drawing rollers, 
and carrying it between endless aprons, from the 
upper one of which it is detached by rollers, while a 
scraper rests on the lower apron and detaches the fibre 
therefrom, such scraper extending across the apron 
and being fitted to a sliding bar actuated by an excen- 
tric. The scraper is driven at a higher speed than the 
apron, and presses back the fibres and lays them 
parallel with each other obliquely to the apron. It 
guides the fibres into a rotating funnel mouth, from 
which rollers deliver it in the form of a sliver 
to a coiler. A cylindrical comb combs the fibre 
projecting from a dished wheel or turbine, the 
shortest fibre, and is retained by the comb being 
removed by a brush, from which it is taken by a 
doffing cylinder covered with card fillet, and from 
it the web of fibre is removed by an oscillating comb. 
Below the brush is an endless apron which cunveys 
the fluff to a suitable receptacle. 
3002. TenTERING anp Dryinc Macuinss, F. Craven, 
Brighouse, Yorkshire.—lith July, 1881, 6d. 

This consists of a self-contained machine of circular 
form into which the fabric is fed from a platform on 
endless chains fitted with gills ing around the 

i ference of the hine, and at intervals in its 
around the circumference the chains with the 

Fabric attached thereto by the gills converge towards 
the centre of the apparatus, passing over pulleys and 
back to the circumterence as ner times as there are 
divisions in the circle, and is finally brought back to 


the int, where the piece can be stri off 
and “cu ” or passed n over the machine as 
required. During the of the piece through 
the machine hot or cold air is drawn, by means of an 


3915. VioLins, E. Edwards, London.—9th September, 
1 


881. 
3922. Umpreiias, &c., A. M. Clark, London.—9th 
September, 1881. 


don.—10th September, 1881. 

3930. Purirication of ALBUMEN, W. P. Thompson, 
London.—10th September, 1881. 

3933. FLower-pots, A. Booty, Harrogate. — 10th 
September, 1881. 

3935. Sprnninc, I. Buckley and E. Crossley, Dukin- 
field —12th September, 1881. 

3963. Cueckine Issue of Tickets, W. M. Riddell and 
H. Wickens, London.—14th September, 1881. 

3986. Watcn Protectors, A. H. Turner, London.— 
15th September, 1881. 

3990. APPARATUS, A. M. Clark, 
London.—15th September, 1881. 

4029. TELEPHONE TRANSMITTER, S. Pitt, Sutton.—19th 
September, 1881. 

4065. Bur_pinc Wats, W. White, Abergavenny. —2lst 
September, 1881. 

4158. Rotary Biowers, F. M. Roots, London.—27th 
September, 1881. 

4210. Boats, &., S. Pitt, Sutton.—29th September, 


1881. , 

4216. Prorectinc Buitprncs from Fire, E. Leonard, 
London.—29th September, 1881. 

4285. LeTTerPREss Printinc, W. Conquest, London. 
—3rd October, 1881. 


ex ing fan, through the fabric, by which it is 

dried. 

3119. Reoisrer ror Scortnc Games, &c., J. Wood, 
Newport, Monmouth.—18th July, 1881. 6d. 

This relates to a register for scoring or checking the 
scoring of numbers, such register having indicator or 
indicators sliding in a slot or slots. 

3127. Macuinery, A. Greenwood, 
Leeds.—18th July, 1881.—(A communication from A. 
Schiile, Basel, Switzerland.) 6d. 

This relates to the application to silk dressing 
machinery of means for automatically gripping the 
books and releasing the same from pressure, while the 
combing action is proceeding. 

3128. Looms, 7. Singleton, Darwen, Lancaster.—18th 
July, 1881. 8d. 

This relates, First, to an improved arrangement and 
construction of brakes; Secondly, to an improved 
knocking-off motion; Thirdly, to improved strap, 
forks, r ating brackets, and joints ; Fourthly, to 
improved spindle stud ; Fifthly, to improved protect- 
ing guide for er i lever ; Sixthly, to improved 
shed rod; Seventhly, to the ment for self- 
actingly regulating the tension on the ae Sees 
Eighthly, to improved shuttle-box. Other improve- 
ments are claimed 
3134. anv Pressino Grass, &., T. and J. 

Humphreys, Manchester.—19th July, 1881. 6d. 

This relates to the employment of compensating 


levers to transmit pressure to the charges in moulds 
in cases wherein two cr more moulds are combined or 


used together, or wherein a mould is formed to pro- 
duce two or more articles by one pressing operation. 
31385. Screw Prore.iers, W. Morrison and C. Nor- 
folk, Kingston-upon-Hull.—19th July, 1881. 6d. 
Figs. 1 and 2 are side elevations at right angles to 
each other of a screw propeller constructed in accord- 


FiGd.! 


ance with the invention. A are the propeller blades, 
each cast with a narrow boss B and placed following 
each other on the shaft C. The blades and bosses are 
secured together by the bolts D passing through the 
flanges E; F are tightening nuts. The bosses are 
secured to the shaft by keys or feathers, or in any 
usual or desired manner, and an end nut G to prevent 


[3135] Fic.2 
\ 
De 
Hey 
8 
A A F 


longitudinal motion is provided. To avoid 1 en- 

ing the propeller shaft the outermost boss over 

the shaft, and is made with an aperture H through 

— the nut G is placed in position and screwed 

ome. 

3139. Lamps anp Lanterns, W. Kk. Lake, London.— 
—19th July, 1881.—(A communication from BE. B. 
ee aon City, and F. F. Lambert, New York, 


This relates to the peculiar construction, arrange- 
ment, and combination of parts whereby the flame is 
supplied with a uniform quantity of air without bein, 
affected by excessive drafts induced by sudden or rapi 
movements of the lantern, the excess of air above that 
required for proper combustion being removed through 
suitable flues, so as to cool the lamp frame and 
decrease the danger of explosions, and a free esca 
for the products of combustion being also provided 
through a perforated dome attached to a cap-piece, 
which is secured by an attachment and catch of nove 
construction. 


3155. Foo, Dancer, on Distance ALARM SIGNALS 
For Rattways, &c., A. Kelday, London.—20th 
1881. 6d. 


t to al +3 


of an att: engine 
of a vertical sliding rod having suitable projections for 
signalling by means of a bell, whistle, or shutting off 
steam for stopping an engine or train. 


3140. Improvements IN Fac - SIMILE TELEGRAPHS, 
E. G. Brewer, London.—19th July, 1881.—{A com- 
munication from T. A. Bdison, Menlo Park, N.J., 
and P. Keung, New York.) 8d. 

The inventors use a pencil or other instrument to 


mark the paper, and the message is mounted 
on an inoulsting’ cylinder (of wood) for transmission. 
FIG.1 


x RY 
> 


The message is received at the receiving office on 
chemically- paper secured on a metal cylinder. 
The two cylinders are each mounted on the revolving 
spindles of the two machines at each end of the line, 
preferably in a vertical position, and turning through 
metal base plates resting on insulating —- © 
agers are revolved by electromotors. e axle of 
the motor armature has a crank arm on its upper end, 
to which is secured a slotted curved plate, in which 
slides an inclined rod 7) a centrifugal ball and 
a box at its lower end, e rod passes up into the 
collar of a universal rocking joint located céntrally 
below the cylinder spindle. From this joint the rod 

ts upwards to a small box held a curved 


projec 
slotted crank arm on lower end of cylinder spindle. 


Click springs are struck by a pin on the rod when the 
motor runs too fast or too slow. Both transmit 
and receiver are synchronous. Fig. 1 gives a vertical 


= 


section through the motor case, wapeen | motor in 

elevation ; Fig. 2 is a diagram of the circuits. 

3147. GerminaTION oF GRAIN AND SEED FOR MALT- 
1nG Purposes, 4. J. and A. Q. Reynolds, Chicago, 
U.8.—19th July, 1881. 6d. 

This consists, First, in an apparatus for the con- 
tinuous germination of grain and seed constructed 
with a number of sectional floors of any suitable 
material, having the sections thereof separated for the 
passage of air above each other, and movable 
on rollers carried by the casing and by the central part 


of the apparatus; Secondly, in the peculiar con- 
struction of the malting floor, composed of plates 
=. of galvanised or enamelled sheet iron, 
orming sections of a circle pivotted between two 
concentric rings or hoops, and connected together in 
series at their lower parts by means of prujections 
and bars or rods, so that two or more of such sectional 
lates can be at a time by turning one of 
em. Other improvements are described. 
3148. Urinisinc tHe Exuaust Sream or STEAM 
Enorngs, W. R. Lake, London,—19th July, 1881.—- 
(A communication from D. Renshaw, Cobasset, and 
H. T. Litchsield, Hull, U.S.) 6d. 
This relates to a process for driving the exhaust 


steam back to the boiler A, consisting in pumping 

steam from a boiler into a superheater C, there super- 

heating the said steam, and then using it to drive 
exhaust steam back to the boiler through an injecting 

device D. 

8158. Cranes, L. A. Groth, London.— 
20th July, 1881.—(A communication from A. Ver- 
diere, Paris.) 6d. 

The essential feature of this invention consists in 
the arrangement whereby the weight of the jib and 
the load raised by it is carried by a lever, through the 
medium of whieh o proportional part of the weight of 
the jib and load is transmitted to the steelyard weigh- 
ing apparatus according to the leverage of the various 
levers intervening between the lower end of the jib 
and the steelyard of the weighing apparatus, instead 
of the entire load to be weighed exerting its effect 
upon the table or platform of the weighing apparatus. 
$159. Sarery Suavino Apparatus, L. A. Groth, 

London.—20th July, 1881.—(A communication from 
Cc. T. Adams, Chemnitz, Saxony.) 6d. 

This relates to improvements in shaving Re ae 
tus, in which the shaving blade is connec’ toa 
guard or protector plate by screws or otherwise. 
3162. Macuinery ror Makinc SatcuHet Bottom 

Paper Baos, J. H. Johnson, London.—20th July, 
1881.—(A communication from W.C. Cross, Boston, 


This relates to improvements in machinery or appa- 
ratus for making the folds requisite to form satchel 
bottom paper bags while the paper blank is in motion, 
and in such manner as not to interfere with the con- 
tinuous forward movement of said blank through the 
machine. This result is obtained by the employment 
of folding cylinders or devices, which rotate continu- 
ously in one direction. 

3164. Macuine &c., T. Nordenfelt, London.— 
20th July, 1881. 

This relates to improvements on patent No. 4523, 
dated 4th November, 1880. In this mechanism the 
block will still be in two parts, an upper and lower. 
The lower has a vertical movement only, whilst the 
upper has a vertical and also a slight horizontal move- 
ment, The upper block is in the form of a truncated 
wedge, and carries the firing pins, hammer, and main 
spring. The extractor is pivotted to breech end of 
barrel, but is at the lower instead of the upper part, 
and is acted upon by the descending break blocks. 
Another improvement consists in making the gun self- 
feeding. 

8165. Macnivery ror Dritiinc or Borinc Buocks 
or Woop IN THE MANUFACTURE OF FIRE-LIGHTERS, 

J. F. Wiles, Old Charlton.—20th July, 1881. . 
This relates to the arrangement of apparatus 


employed in drilling or boring blocks of wood in the 
ceneieature of fire-lighters, consisting of square 
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blocks of wood, through which holes are bored in 
various directions. 


3171. Manuracrurinc Gas, W. &. 
Thompson, Liverpool,—2ist July, 1881.—(A com- 
munication from H. T. Smith, Sydney, and H. U. 
Alcock, Melbourne.) 6d. 

This invention consists in the peculiar construction 
and arrangement of an apparatus for manufacturing 
illuminating gas from gasoline or other light hydro- 
carbon fluids, The principal parts are a gas generator, 
a holder, an air pump, a seal, and a valve chamber, 
3173. Raisinc Beer, &c., F. J. Catterall and 

Birch, Manchester.—21st July, 1881. 6d. 

This relates to raising beer by the pressure of water 
upon a diaphragm, which is raised and allows the beer 
to flow through a pipe. 

3175. Steerina Prope.iixe VEssELs, A. Figge, 
G. A, Kottgen, and H. Wedekind, London.—2\1st 
July, 1881. 4d. 

This consists in the hinged outer rudder pin B, 
ther with the ting rod C and fixed arms C!, 


re 


or equivalent device, for actuating same simultane- 
ously with the movement of the main rudder. 


3180. Tricycies, J. G. Smith, Eccles.—21st July, 1881. 


This relates to the means of propelling tricycles, 
and also to steering or guiding them. 

318'7. Improvements 1s Evectrric Lamps, W. R. Lake, 
London.—(A communication from J. V. Nichols, 
Brooklyn, U.S.)—2lst July, 1881. 6d. 

Instead of the ordinary globe with neck to carry the 
carbon filament, the inventor imbeds his wires in a 
disc of cement, com d of potash, silica, oxide of 
iron, and copper, w: disc is sealed to the globe by 


tneans of the blow-pipe. The figure shows one form 

adopted. CC are the conducting wires, coated some 

way up with the cement; B is a plug of cement, D is 
the carbon filament, and A the globe. 

3188. Bronze, &c., H. H. Lake, London, 
—2lst July, 1881.—(A communication from L, 
Létrange, Paris.) 6d. 

This consists, First, in the process of manufacturing 
the alloy of copper and tin, commonly known as 
lwonze, and rendering it malleable and homogeneous 
ly the introduction of manganese or phosphorus, or 
loth combined; Secondly, in the manufacture of 
articles of such malleable bronze, by stamping, em- 
t» ssing, chasing, or similar means. 
$3190. Fittixcs ror E.ectric Lamps, R. R. Hughes, 

London.—21st July, 1881. 6d. 

This invention relates to a number of minor pave 
enents in order that ordinary gas-fittings may 
utilised for electric lamps. 


3192. Rotuinc Leatuer, &., Wilson, Exeter.— 
22nd July, 1881. 6d. 

Thie consists, First, in driving the carriage direct 
off the pulley shaft without employing any counter- 
shaft, simply by winding a band of steel or other suit- 
able material directly upon the shaft, or a small pulley 
keyed thereon; Secondly, the improved friction 
pulleys for driving and reversing the moticn of the 
rollers, which may be applied also to machines for other 
purposes, 

3194. Scissors on Hanp SHEars, G. G. M. Harding- 
ham, London.—22nd July, 1881, 6d. 

This consists in forming or mounting a pair of 
scissors or shear blades on a finger sheath or its 
equivalent. 

3195. SLEFrers ror Raitways anp &c., 
H. Lindsay-Bucknall, W inster, — July, 
1881. 6d. 

The drawings show a section and plan of a glass 
sleeper, constructed with lewis holes for the reception 
of screw bolts. According to one arrangement, the 
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dovetail head of the bolt is dropped into the enlarged 
part A of the hole in the sleeper B, and is then slid 
into the undercut part Al, after which the rail C is 
ag on, with the bolt D passing through a hole in 
ts flange, and the nut is screwed on, 
3199. ComprnaTION CARRIAGE FoR ComMoN Roaps, 
J. N. Rowe, Rockland, U.S.—22nd July, 1881. 6d. 
This consists of two or more bicycles (or other suit- 


able velocipedes) 
skeleton carriage. 


3200. Driving Mecuanism For TricycLes, &c., 
A, Burdess, Coventry.—22nd July, 1881. ; 

This consists of two toothed wheels, one of which is 
mounted upon the axis of the driving wheel of the 
machine, and the other upon the crank shaft thereof. 
Such wheels gear into each other, and are actuated by 
means of the treadles placed on the crank shaft. 
Both the treadles and crank shaft are so arranged that 
the latter is worked backwards instead of forwards as 
in the ordinary way ; a backward motion is thus given 
by the crank shaft to the lower wheel, which gearin, 
with the upper wheel imparts a contrary or forw 
motion thereto and so carries the vehicle forward. 
3208. Sprines ror Pistons, &c., W. Buckley, Shef- 

Jield,—22nd July, 1881. 6d. 

This consists in the of Pp 
conical and helical, double conical, or single conical 
springs, and the use and application of such peculiarly 
formed springs as compensating packing for pistons, 
pumps, steam hammers, stuffing boxes, and other 
analogous purposes, 

3204. Lawn Tennis Bats, C. W. Simons, Saintbury, 
Gloucestershire.—22nd July, 1881. 4d. 

This relates to improvements in the handle, so as to 
make it portable by folding or dividing it from the 
frame holding the net or gut. 

8206. SHEaF-BINDING MECHANISM FOR HARVESTING 
Macuines, H, H. Lake, London.—22nd July, 1881. 
—(A communication from D. M. Osborne, Auburn, 


U.8.) 18. 

This relates, First, to the knotting devices ; Secondly, 
to pivotted switch for opening the jaws of the coi 
holder; Thirdly, a pressure plate on the cord finger 
with a bail on the cord carrier for holding the cord 
when released from the jaws of cord holder; Fourthly, 
to grain elevating aprons, slotted grain receiving 
table, horizontally oscillating arm below said table 
carrying holluw vertically rotating knotter and hook, 
a cord holder controlled by a fixed cam, and 4 
vertically oscillating swinging cord-carrying arm. 
3207. ManvracturE oF Rounp WRovuGHT CHENILLE, 

C. Forechi, Paris.—22nd July, 1881.—(Not 
with.) 4d, 

This relates to the general construction of the 

hinery for facture of round wrought chenille. 


$212. VeLocirepes, G. Singer, Coventry.—22nd July, 
1881. 6d. 


This relates, First, to the tracting or reducing 
the width and length of tricycles to enable them to 
pass through narrow spaces when not in use ; Secondly, 
to an improved form of brake connection he pr ype to 
tricycles; Thirdly, toan improved method of attach- 
ing the back wheel of bicycles and the smaller wheel 
of tricyles to prevent undue shock to the wheels. 
83213. Breecu-Loapina Fire-arMs, C. Garbe, Berlin. 

—22nd July, 1881.—{Not proceeded with.) 2d. 

This relates, First, to means for loading; Secondly, 
for safety against accidental discharge; Thirdly, to 
discharging the spent cartridge case without the aid 
of an extractor or ejector, by merely tilting the = 
sideways; Fourthly, to means for showing whether 
the gun is loaded or not. 
$3214. Improvements Exectric Lamps, A. M. 

Clark, London.— 22nd July, 1881.—{A communica- 
tion from L. J. Bouteilloux and N. Laing, Paris.) 


In the inventor's lamps the feed of the carbons is 
regulated by gravity. @ upper carbon is solid and 
rests by its own gravity on the end of a central non- 
conducting core contained within the lower carbon. 
Fig. 1 shows this form of the lamp. Fig. 2 shows a 


ted to a suitably constructed 


a 


method of regulating the arc by means of an electro- 
magnet and shunt circuit. When the arc be 
established or re-established, the lower carbon is 
caused to deviate from its vertical position when a 
strong current traverses the magnet until it is no 
longer opposite the non-conducting core of the upper 


[3214] 


Fic.2 


carbon, but comes opposite the carbon envelope, the 
arc being instantaneously established, the current in 
the magnet then diminishes and the lower carbon 
resumes its vertical position. The lower carbon is 
kept from pressing too heavily against the non-con- 
ducting core by the stop P and apparatus connected. 
The lower carbon is pushed upwards by a counter- 
weight attached to the cord shown on the left-hand 
side of the figure. 


$3215. CenrrirucaL MacHINEs FOR TREATMENT OR 
MANUFACTURE OF Suaar, &c., J. H. Johnson, Lon- 
don.—22nd July, 1881.— (A communication from La 
Société dite Roffinerie de St. Quen, Paris.) 6d. 

Thi ists in the bination with the revolving 
basket of any ordinary or existing centrifugal machine 
ofa guard screen or partition composed of two or more 
distinct parts, which are connected together, after 
being introduced into the machine in such a manner 
as to form virtually one piece (provided or not with 
Mahoudeau’s or other helical deflectors), and means 
for admitting steam into the space enclosed thereby 
for the purpose of adapting the said machines to be 
employed in what is known as ‘ Weinrich’s system” of 
clarifying, the steam being introduced into the space 
encod by this screen, thence passing into the centri- 
fugal machine, which is closed for the purpose by 


means of a suitable lid or cover, the said guard screen 
or partition being provided at its lower part with a 
flange, also divided for introduction, and put together 
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when in the machine, to forma false bottom, provided 
or not with deflecting helices or guides. 


$219. Buiocxs, R. Priest, Cradley Heath.— 
23rd July, 1881. 4d. 

This consists in the combination with pulley blocks 
of freely turning wheels, runners, or rollers, corre- 
spondingly turned or conformed and spuced apart to 

form of the chain of the pulley block, and carried 
or supported with the required freedom of movement. 


$223. orn Camp Furniture, 7. Barnby, Bur- 
mingham.—23rd July, 1881. 8d. 
This relates to the construction of a combined chair, 
couch, or bed upon the folding principle. 


3227. CHancEaBLe Lasts, J. Fieldhouse, Keighley.— 
23rd July, 1881. 4d. 

This consists in the construction of a base last 
having a projecting stem with a tenon formec thereon, 
on which may fitted changeable lasts; the base 
last, by inverting the same, may be used as a last, the 
changeable last thus becoming the base. 


3228. Improvements IN APPARATUS FOR CONTROLL- 
1nG TELEPHONIC Communications, J. Imray, Lon- 
don.- -23rd July, 1881.- (A communication from L. 
A. Brasseur and 0. Dejaer, Brussels.) 8d. 

The improvements consist in the use of a distribu- 
ting tablet, as it is called by the inventors, which has 
a number of keyholes, one for each subscriber. When 
a subscriber A wants to communicate with another 
B, a key is placed in A’s hole in the tablet, and when 
turned, disconnects the signal. The attendant at the 
commutator then does the same, and communicates 
with A, and subsequently informs the attendant at 
the tablet that he wishes to communicate with B, 
the latter puts another key into the hole belonging to 


3292. Door Fasrentnes, A. Schlanders.—27th July, 
1881.—(A communication from J. P. Black, Nelson, 
New Zealand.) 6d. 

This consists in a door fastening or apparatus of the 
application thereto of spring bolts, operated from one 
and the same point by tooth wheel gear and levers. 
3300. Repeatinc SMALL-aRM oR Gun, F. J. Chees- 

brough, Liverpool.—28th July, 1881.—(A communi- 
cation from J. Hemetz, Vienna.)—(Void.) 4d. 

This consists of certain breech, hammer, and lock 


mechanism, whereby the tive or 

firing is effected. 

3315. Suspmercep PROPELLERS FOR NAVIGABLE 
VessELs, P, Amati, Nice.—30th July, 1881.—(Not 
proceeded with.) 2d. 

The vessels are provided with two shafts athwartship. 
These shafts are placed sufficiently low down in the 
hull to enable the propellers to be entirely below the 
load water line, and therefore at a greater distan: 
therefrom than half the di ter of the propellers. 
3319. Matcu-soxes, &., H. Woodward, Birmingham. 

—30th July, 1881.—(Not proceeded with.) 2d. 
This consists in constructing an improved box or 
ptacle for matches in which the act of withdraw- 
ing a match causes its ignition. 

3321. Loom Pickers, J. Holding and EB. R. Dutton, 

July, 1881.—{Not proceeded with.) 


The pickers are made wholly or principally of 
wood. 


3322. Apparatus FOR CONTROLLING THE SUPPLY OF 
Stream To Parts or Stream Enxcines, S. Hallam, 
Manchester.—30th July, 1881.—(Void.) 2d. 

This relates to the valves and valve gear of steam 
engines, and has for its object to obtain a variable 
= — a prompt action of the valves and a free 
exhaus 


3325. Motive Power Encine, H. Boyd, Weston- 
a July, 1881. — (Not proceeded 
with. 

The engine is worked ina closed circuit between 
two reservoirs with the cylinder the same asin a steam 
engine, but with lip valves, not slide valves, and 
which cylinder is supplied with two reservoirs to 
equalise the work. 


332'7. Exvecrric APPARATUS FOR AUTOMATICALLY 
Givinc ALarRms, J. L. Rastrick, London.— 30th 
July, 1881.—{Not proceeded with.) 2d. 

The expansion of matter was utilised to cause an 
electric contact. and hence to give an alarm. 


3331. Paps ror INsERTION UNDER THE LININGS OF 
Hats, &c., J. Hobbs, Brighton.—2nd August, 1881. 
—(Not proceeded with.) 2d. 

In making the grease-proof pads, a soft porous mate- 
rial is used, such as blotting paper, cloth, or felt. and 
to one side thereof is attached a backing of tin foil 
or other grease-proof material. 

8336. Manoracture oF METALS AND METALLIC 
ALLOYS BY THE WeT Process, W. L. Wise, West- 
minster.—2nd August, 1881.-(4 communication 
from L. Guetat and T. Chavanne, Paris.) 4d. 

This ists in the production or manufacture of 


B, and by turning it puts him into 
with A. The key consists of a shank on which are 
insulated pieces of metal, which on the key being 
turned one quarter round bears against lateral springs 
fixed on an ebonite casing of the key ; these springs 

icate by insulated wires with the line, return, 
and battery. key cannot be withdrawn with- 
out turning it back, and this act connects A and B to 
central office. By means of interrupters, any attempt 
to listen to the conversation of A and B by connecting 
up to their line breaks up the connection between 
them, and by means of a current from the central 
station informs them of the interruption. Induction 
is avoided with instruments having two wires by 
pf with them one inducing and two induced 
coils. 

3234. AppaRaTus FoR Propucinc ILLUMINATING 
Gas, S. Pitt, Sutton.—23rd July, 1881.—(A commu- 
nication from A. Berland, St. Petersburg.) 6d. 

The drawing shows the apparatus employed for 
domestic use. A is a reservoir containing a mixture 
of 1 part of commercial sulphuric acid with 5 parts of 

water. The vessel is filled up toa line A'. A bell B 

dips into this liquid, and it contains a receiver of the 
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same form C which has a strainer bottom, and is 
charged with — zinc or iron in small pieces. The 
neck of the bell is soldered to the bottom of the box E 
and the bottom is pierced with an opening at F. The 
hole is fitted with a tube which passes through the 
cover of the box at H. The cover of the box has at the 
centre an open receiver I, by which the box E is 
charged with petroleum spirit. 


3252. Suirs’ PenputumMs or J. Short, 
Southwark.—26th July, 1881. 6d. 

This relates to the construction of a ship's pendulum 
or clinometer, or pendulum alarm, by the use of 
which the amount of rolling or lurching of ships at 
sea may be accurately known either by observation of 
the instrument or by a signal from the electric alarm 
bell attached to the instrument. 


3259. Funnets, C. D. Abel, London.— 26th July, 1881. 
—_ communication from 0. Petzold, Sebnitz, 
ony. 

This consists in constructing funnels whose dis- 
charge pipe can be closed bya valve attached to a tube 
that passes through the said valve, and extends up 
beyond the level of the liquid, the said tube being 
raised and lowered, so as to close or open the valve by 
means of a lever attached to the funnel. 

3295. Spinnina Yarns FROM Fax, &c., 7. Lawson, 
Leeds.—27th July, 1881. . 

This consists in placing the spindles and flyers at 
such an angle with respect to the drawing rollers and 
line of , that the twist shall be free to run up to the 
be ite of the rollers, and the doffing of the bobbins 

be facilitated. 


3298. APpaRaTUs OR MECHANISM TO BE APPLIED TO 
4 SEwina To ADAPT THE SAME FOR 
oR SEWING BvurtoN-HOLEs, D. Mulls, 
Philadelphia,.—28th July, 1881. 

This relates to apparatus designed to be attached to 

a sewing machine for sewing or stitching button-holes 
of that kind or class which are furnished and 
strengthened at each end by a bar formed of a series 
of comparatively long stitches extending crosswise or 
transversely to the direction of the length of the 
button-hole. It is more especially designed for 
attach it to hi provided with a vertically 
reciprocating needle and a reciprocating shuttle, and 
in which the needle does not vary its position in 
working relatively to the shuttle. 


metallic alloys (including chromium iron, tungsten 

iron, phosphide of copper, &c.) in definite proportions 

by the reduction of a salt containing the req 
metallic or iron metallic elements, the said salt being 
obtained by double decomposition of two or more salts 
or oxides. 

3338. Scytues, C. D. Abel, London.— 2nd 
August, 1881.—{A communication from L. Werndl, 
Steyr, Austria.)—{ Not proceeded with.) 2d. 

According to this invention lathes, such as those 
for scythes, rea: ooks, and the like, as also curved 
bars or plates, are rolled directly into the required 
curved form. 

38309. Locks Botts, L. Bensel, Iserlohn, Ger- 
August, 1881.—(Not proceeded with.) 


This consists in so arranging a sliding bolt or other 
amt and closing part of a lock in combination 
with a blade spring, that when the bolt or other part 
is in the closed position a projection on it enters a 
hole in the spring so as to be locked in position 
thereby, while in order to release the bolt the spring 
is depressed by means of a key. 

3348. VeLocirepes, J. M. Tyrer, Crosby.—2nd August, 
1881.—(Not proceeded with.) 2d. 

This relates to the construction of bicycles (or 
velocipedes similarly mounted and driven), so that 
driving wheels of leew diameter than usual are 
admissible. 

3345. Manvuracture or SHaw1s, R. Millar, Paisley. 
—2nd August, 1881.—(Not proceeded with.) 2d. 

This consists in weaving the shawl, fabric, or web 
in a loom with two distinct warps, one of cotton, as 
usual, and the other of silk, each warped and 
mounted on different beams, and respectively drawn 
or passed through alternate splits of the reed, so as to 
bind and show with the pattern weft only on sides of 
the fabric, while the cotton warp might as usual be 
dyed of an uniform colour throughout to harmonise 
or agree with the prevailing colour of the ground and 
pattern of the shawl. 

3348. MacHINERY FOR PRESSING AND FINISHING 
TEXTILE Fasrics, &c., L. Smethurst, Stainland, 
August, 1881.—(Not proceeded with.) 


This consists in winding the fabric and a continuous 
sheet of paper around aroller. The fabric and paper 
travel together over one or more hollow rollers heated 
by steam or other means, and the paper and fabric are 
wound together around a roller, another heated hollow 
roller resting upon the same so as to press thereon 
with considerable pressure. 

3350. Preservine Meat, &c., C. Reina and G. Betti, 
—2nd August, 1881.—(Not proceeded with.) 


This relates to a method of preserving meat or other 
articles by means of heated dry air. 
$3351. or Supportinc Winpow Sasues, &c., 

EB. J. Hill, Westminster.—2nd August, 1881.—{Not 
proceeded with.) 2d. 

This relates to means whereby the windows and 
blinds of carriages, &c., may be easily raised or 
lowered, and retained at any height by employing a 
gripping lever. 

3354. SasHor Winpow Fastenincs, A. B. Carpenter, 
Clapton Park.—3rd August, 1881.—(Not proceeded 
with.) 2d. 

On the plate secured to one sash is mounted the 
ordinary locking or latch lever in the usual manner. 
On the under side of the plate to which the catch or 
locking piece is fixed is mounted a lever, one end of 
which forms a bolt or ——, which passes up 
through the plate and is held in a raised position by a 
spring. Secured to the under side of the catch plate 
there is another lever bearing on the underside of the 
opposite end of the first-mentioned lever. The oppo- 
site end of the last-mentioned lever carries a projec- 
tion, which also passes up through the catch plate. 
3355. Workine or Gates on Crossincs oF 

ways, &c., 7. Wright and W. Stubbs, Stafford.—3rd 
August, 1881.—{Not proceeded with.) 2d. 

This consists so arranging the gates at level 
crossings of roads and railways that the gates of the 
one road rise as those of the other fall. 

3356. Rartway CaRRIAGE ALARM SIGNALS, W. Petty, 
Kingsland.—3rd August, 1881.—(Not proceeded 
with.) 2d. 

This consists of a gong or other sounding instrument 
with its requisite working accessories fixed to or 
encased within the upper part of the partition by 
which railway carriages are usually divided into com- 
partments; cords or pulls are placed as to be easily 
reached by mgers in any part of the compart- 
ment from their seats being attached to two sliding 
doors, which, on the cords or pulls being pulled, open 


| 
Ap 
x 
| 
8 
fl 
| 
\ | 
$ 
{ 
BR! 
| 
f 
8d. 
3214] TT 
| 
( ; 
<— ) i 
: | 
ee 
= 
On 
q 3191. Manvuracrure or RuBBER-FACED Meta Type, | = 
G. K. Cooke, London.—22nd July, 1881. 6d. { | Ff 
This consists in making rubber-faced type, of the { 2 eperdapcogeodcrinda! 
j employ ment of type bodies, and the taking of amould Eyes =a 
or cast therefrom, and the subsequent vulcanising | ‘Ye =A 
upon the type face of said type bodies an elastic film —— a 
or cushion which will exactly conform in register to, i c 
and will be supported by the metal configuration. ' — | 
| 
(0 © 
H a 
\ = 
(Pl 
f 
: 
= 
--D 


186 


THE ENGINEER. 


Marcw 10, 1882. 


from each other right aud left and unmask apertures 

in the partition, through which persons in the next 

compartment may look, and thereupon, if necessary, 
pull the signal cord usually fixed along the train out- 
side the carriages, er make any other si 

3358. ManvuracturRE or Meracuic PaLaTe PLATEs, 
&c., H. J. Haddan, Kensingion.—8rd August, 1881. 
—{A communication from R. Telschow, Berlin.)— 
(Not proceeded with.) 2d. 

This consists in the manufacture of metal palate 
plates by hydraulic pressure. 

3350. Gasarters, T. Kennedy, Kilmarnock. — 8rd 
August, 1881.—{A communication from G. Poirier 
and A, Chatouillot, Paris.)—(Not proceeded with.) 
2d. 


This relates to a means for raising and lowering the 
gasaliers and dispensing with counterweights. 

3361. FoR OPENING BOTTLES WITH 
INTERNAL Stoppers, A. Lofthouse, Fartown, and R. 
King, Linthwaite, Yorkshire.—3rd August, 1881.— 
(Not proceeded with.) 2d. 

A guard fits around the neck, and attached to it is a 
tube, through which works a rod or plunger, which is 
pushed down by hand and returned to its place by a 
spring. 
3386S. Rearixc on Mowrnc Macuines, R. Atten- 

boreugh, Reading.—3rd August, 1881.—(Not pro- 
ceeded with.) 2d. 

The machine is supported on one or more wheels, 
connected by an axle or axles, which carry the main 
frame. When the machine is pushed by a man or 
drawn by horses the axles rotate and give motion to 
the component parts of the machine for the purpose of 
actuating the sickle. 

3364. anp Semi-ELuiptic Sprincs FOR 
Venictes, P. M. Justice, London.—3rd August, 
1881.—(A communication Jrom W. Davison, Hoboken, 
U.S.)—(Not proceeded with ) 2d. 

This consists partly in making the plates of greater 
thickness in the middle or intervening web, which 
sustains the tension, than the edges whereon the com- 
pression is sustained. 

3366. RecisTeRING THE NUMBER OF PASSENGERS BY 
Pusiic &c, J. Aogers, Oldham.—3rd 
August, 1881.—{ Not proceeded with.) 2d. 

apparatus is employed which furnishes a photo- 
graphic record, which can be used to ascertain the 
number of passengers. 

3373. Preventinc DisPLacEMENT OF WEDGES USED 

FoR SEcURING Rartway Ralls IN THEIR CHAIRS, 
J. Bland, London.—4th August, 1881.—({Not pro- 
ceeded with.) 2d. 

A hole is formed in any convenient part of the chair 
at the side in which the wedge is driven, extending 
entirely through the metal forming the side, and 
through this hole a sharp-pointed pin is passed, which 
is forced into the wooden wedge or key. 

3376. Manvracture or ArtiFiciaL Ivory, &c., F. 
W. Cottrell, London.—4th August, 1881. 4d. 

This consists in rendering fibre soluble in alcohol— 
with or without addition of hydrocarbon — by 
immersing such fibre in a saturated solution of nitrous 
acid in sulphuric acid. 

3378. Manvractvre or ArtiriciaL Manvre, J. F. 
& @ Esplaviz, Twickenham.—4th August, 1881. 2d. 

The manure is composed of pure human urine not 
evaporated, powdered bones, powdered oyster shells, 
dried and powdered excrements of cattle, wood ashes, 
common salt, old red bricks powdered, soot and 
common Paris plaster. 

3385. SypHon Continvovus Jet, H. Descours, 
ane August, 1881.—(Not proceeded with.) 


The principle consists in interposing a movable 
hermetic valve or plug in the suction column of the 
water or other liquid or fluid as soon as the rise is pro- 
duced by a suction pump in such a manner as to com- 
pletely separate this suction column from the body of 
water raised, thus constituting an independent and 
permanent discharge column, and always primed. 
3387. Skates, W. G. Rawbone, Birmingham.—4th 

August, 1881.—(Partly a communication from J. L. 
Rawbone, Toronto.)—{Not proceeded with.) 2d. 

This relates to means for adjusting the skates on 

and fixing them to the feet of the wearer. 


3391. Capsciinc Borries, &c., J. Maddocks, Dart- 
mouth.—Sth August, 1881.—(Not proceeded with.) 
2d. 


A stock or stem is formed with a shoulder and with 
a reduced diameter, on which is an india- 
rubber ring that it may be rolled along this reduced 
portion under the action of a sleeve or tubular sliding 
ferule, which is capable of being moved to and fro 
upon the stock or stem by hand or by an appliance. 
One end of the stock or stem is provided with a pad 
or cushion to press the head of the capsule firmly into 
contact with the cork. 


3393. Arr To Borer Furnaces, &c., D., 
M., and A. Sowden, Bradtord.— ta August, 1881.— 
(Not proceeded with.) 2d. 

A series of short conical pipes of different sizes are 
partly inserted one within another, a space being 
around same for the air to pass. One end of the 
largest conical pipe is attached to a pipe that is con- 
nected to a plate closing the front of the ashes pit, or 
to what is known as the blow hole in a cupola furnace. 
Into the smallest conical pipe is inse a steam jet, 
which blowing into the same causes the air to rush 
into the pipe through the spaces mentioned. 


3398. INTERMEDIATE, AND Rovixc FRAMES, 
G. P. Leigh, Manchester.—5th August, 1881.—(Not 
proceeded with.) 2d. ‘ 

This relates to slubbing, intermediate, and roving 
frames, wherein the fiyer, instead of being fixed on 
the top of the spindle and driven thereby as usual in 
such machines, is entirely disconnected from the 
spindle, and is driven independently thereof. 

3399. InreRmiTrent SypuHons, A. T. Bearing, West- 
minster.—5th August, 1881. 6d. 

This relates to syphuns employed for occasional 
discharge of measured quantities of liquid as for 
flushing water-closets, &c., and consists in the combi- 
nation of a syphon pipe and its flange with a move- 
able hood having a bulge or enlargement. 


3401. Prore.iinc on NAVIGATING AEROSTATS OR 
AERIAL Macuines, J. H. Johnson, London.—5th 
August, 1881.—(A communication from G. Tis- 
sandia, Paris.—(Not proceeded with.) 2d. 

The aerial apparatus is supported by means of a 
balloon, preferably of an elongated or cigar shape, and 
is propelled in any required direction by a screw pro- 
peller actuated by an electro-dynamic motor supplied 
with electricity from a secondary battery. 

3404. Improvements IN APPARATUS OR APPLIANCES, 
FOR AUTOMATICALLY LicHTING ELECTRIC CANILEs, 
E£. G. Brewer, London.—5th August, 1881.—{A com- 
munication from A. G. Desquiens, Pavis.)}—{Not pro- 
ceeded with.) 2d. 

The invention consists of two supports for each 
candle, having levers and arms acted on by springs 
which put the two supports in electric connection 
when the candle is consumed. The springs are 
released by the action of heat on a brass pin placed at 
the bottom of the candle. 


3410. Firerroor Documents anp Drawinas, J. R. 
Meihé, London.—6th August, 1881.—(4 communica- 
tion from L. Frobeen, Berlin.) 4d. 

This consists partly in the production of fireproof 
colour or pigment for printing, composed of chloride 
of platinum, oil of lavender, lamp black, and varnish. 
Other improvements are described. 


3493. Recisreninc APPARATUS FOR PosBLic Con- 
VEYANCES, &c., G. Wilson, London.—12th August, 
1881.—{A communication from J. W. Fowler and D. 
F. Lewis, Brooklyn, U.8.) 18. 

This relates to a passenger register, designed espe- 
cially for registering or indicating the number of 


persons carried or fares collected in public convey- 
ances which e repeated trips betw given points 
at a fixed rate. 


DYEING ANILINE BLack on Corton, G. Jagen- 
burg, Rydboholm, Sweden.—l6th August, 1881. 2d. 

This consists in the combination of an aniline salt 
with a chlorate, in a solution of which the cotton is 
immersed, then dried in a ventilated room, and sub- 
sequently placed in an oxidising hath. 

4013. Cicaretres, &c., D. Nicholl, Strand.—lith 
September, 1881. 4d. 

The cigarette consists of two, three, or more tubes 
connected together and enclosed at one end by a suit- 
able mouthpiece. 

4154. Vatves, W. J. F. Thomson, Kerry.—27th Sep- 
tember, 1881.—(Complete.) 4d. 

This relates more particularly to ball valves, and 
consists in applying a solid conical india-rubber 
washer to the spindle of the valve, the valve seating 
being correspondingly shaped to receive the washer, 
whereby no resting place is left for clippings or grit to 
accumulate, and the passage for the flow of water is 
less obstructed than with a flat washer. 

4249. Umprewias, J. Minitre, Paris.—lst October, 
1881.—({Complete.) 4d. 

A draw wire is placed inside the stick, which is 
hollow, and when pulled serves to release a sleeve by 
which the umbrella is maintained in its distended 
position, so that the umbrella will then automatically 
close itself. The ribs are also of special construction. 
4532. Conriture Preserves, &c., H. A. Bonneville, 

Paris.—18th October, 1881.—(A communication from 
wife of A. Ralu, Paris.)—(Complete.) 
9 


This relates to the manufacture by a cold process 
of confiture-preserves, confiture preserves cut in 
pieces, and jam confiture-preserves, by treating all 
kinds of fruit with alcohol, liqueurs, or wines. 

4625. Srram Borer Furnaces, G. W. Clark, San 
Francisco, U.S.—22nd October, 1881.—(Complete.) 
6d. 

This consists in a steam boiler furnace of the outer 
plates or walls A, and the inner plates or walls B 
inclosing between them a water space or jacket J, said 


4625 


walls and space being of the shape as shown, con- 

tracted or converging at the middle. 

4993. Horsesnoes, H. J. Haddan, Westminster.—15th 
November, 1881.—(A communication from J. D. 
Billings, New York, U.8.)}—(Complete.) 4d. 

This relates to a horseshoe with a continuous calk 
extending from heel to heel, and which will wear 
evenly over its entire face, for which purpose it is 
made of varying width, being widest at the toe and 
tapered thence to the heels, whereby it is adapted to 
sustain the varying friction incident to the different 
portions of the shoe. 

5117. Merricat Carsuretrers, H. J. Haddan, Ken- 
sington.—23rd November, 1881.—(A communication 
from W. M. Jackson, Providence, U.S.)-(Complete.) 


6d. 

This relates to improvements in apparatus whereby 
the volume of gas or air flowing to the burner con- 
trols the quantity of ares fluid exposed to a 
passing current of gas or air. e drawing shows a 
sectional view of the valve and the shaft for operating 
the meter and the hydrocarbon distributing devices. 
The distributing or delivery valve is rotated by the 


registering mechanism of the meter er measuring 
apparatus for the gas or air. As the said valve is 
retated, its chambers, which are of a determined 
capacity, are filled from the reservoir, and discharge 
their contents into the carburetter in direct ratio to 
the volume of gas consumed. The chambers may be 
made of any desired capacity, so as to distribute the 
carburetting fluid through the carburetter in a film of 
any required thickness, to be determined by the vola- 
tility or density. 

5127. AppaRaTUS FOR SETTING AND DISTRIBUTING 
Printinc Types, S. Pitt, Sutton.—23rd November, 
1881._(4 communication from H. A. Burr, New 
York).—{Complete.) 28. 4d. 

The First part is an apparatus for cutting suitable 
connecting nicks in ordinary types; the Second 
relates to a setter; Thirdly, a type-holding case ; 
Fourthly, an apparatus for Tr. placing within 
reach of the operator the spaces which he desires to 
employ in completing his lines; Fifthly, a justifying 
mechanism to aid the operator in setting up his type 
in page form ; Sixthly, a) tus for placing leads 
between the adjacent lines ; Seventhly, apparatus by 
which a line of quadrats can he readily seized by the 
operator and inserted into a page of type; Eighthly, 
apparatus by means of which any spaces which may 
be rejected by the operator will be automatically set 
> in a case ready to be utilised again in the process 
of justification. The Ninth, Tenth, Eleventh, and 
Twelfth parts relate to the distributing mechanism. 
516'7. Woo.ten Faszrics, H. A. Bonneville, London.— 

26th November, 1881.—(A communication from A. 
L. Pollet, Roubaix, France.)—(Complete.) 2d. 

This ists in the facture of textile fabrics 
from animal and vegetable materials combined with 
each other, of the chemical incineration after the 
manufacture of the vegetable materials, so as to leave 
a fabric composed solely of animal materials. 

5344. Lupricant Packinc, anD Non-conpvctor, J. 
G. Accles, Hartford, U.S., and J. D. Scott, South 
Shields.—7th December, 1881.—(Complete.) 2d. 

This consists of a lubricant containing alumina in 


admixture with tallows, , or oils. Fibrous 
materials are saturated with the mixture for packing. 


SELECTED AMERIOAN PATENTS. 


From the United States’ Patent Office Oficial Gazette. 


252,671. Pire-currinc ATTACHMENT FOR SCREW- 
cuttine Dre Stocks, Albert H. Jarecki, Erie, Pa.— 
April 8th, 1881. 

Claim.—{1) A die stock body having on one side of 
its neck lugs F and G, with openings and sockets, as 
described, and an opening on the opposite side of the 
neck, in combination with the die D and nut E, sub- 
stantially as shown. (2) The combination, with a die 
stock wn | having an opening on one side of its neck 
and lugs F and G on the opposite side of said neck, 


in which lugs are openings and socket, as shown, of a 
thimble C with ———- on one side thereof. (3) A 
die stock body having lugs or enlargements upon its 
lower face, in which are openings or recesses for hold- 
ing a pipe-cutting die and its operating nut, into which 
the said die enters by passing tovongh an opening or 
ae across the neck or central opening of said 
8 4 


252,'763. Courtine ror CuLTiIvaToR Beams, James 
T. Hamilton, Moline, Ill., assignor to himself and 
William K. Hoagland, Council Bluffs, lowa.—Filed 
November, 10th, 1880. 

Claim.—(1) In a cultivator, a coupling for the plough- 
beams, having a section A Al, oreo | with the slot 

Band adapted to receive the forward end of the plough- 


beam, in combination with an eye bolt or connection 

with the sleeve or axle for allowing vertical play of 

the section to raise and lower the forward end of the 

plough-beam, substantially as and for the purpose 

specified. 

252,768. MecHanism FoR CONVERTING ROTARY INTO 
OscILLaTInG Motion, Julius Hornig, Jersey City, 
N. Y.—Filed August, 5th, 1881. 

Claim.—{1) In a mechanism for converting rotary 
into oscillating motion, the combination, with the 
rotating excentric F and the oscillating lever G of the 
roller I or segmént I' and the break-pin J, substan- 
tially as herein shown and described, whereby the 
breaking of the said lever will be prevented, should 


758] 


its movement be obstructed, as set forth. (2) Ina 
mechanism for converting rotary into oscillating 
motion, the combination, with the excentric strap L 
and the break-pin J of the arm M N, having a slot or 
clearance space O, substantially as herein shown and 
described, whereby the said arm will be kept from 
being broken, should the oscillating lever be obstructed, 
as set forth. 

252,840. Exectric Lamp, Hiram S. Maxim, Brook- 
lyn, assignor, by mesne assignments, to the United 
States Electric New York, N.Y. 
—Filed November 27th, 1879. 

Brief.—The carbon carrier is controlled by a train of 
gears mounted upon a hollow core, through which the 


carrier passes, and a fixed detent is employed in con- 

nection with the train. e lamp is suspended 

by means of a tubular support containing the carbon 
carrier. 

252,921. Process oF AND APPARATUS FOR DyNaMIC 
Coo.tna, Leicester Allen, New York, N.Y., assignor 
to Henry T. Brown, Trustee, same place. — Filed 
May 25th, 1881. 

Claim. —(1) In a process for dynamic cooling, 
wherein air or other gas is first compressed, then 
cooled, then expanding to perform outer work, the 
mode of increasing the cooling effect of a stated bulk 
or volume of air or other gas, which consists in con- 
densing the gas to and maintaining it above a stated 
limit materially higher than the normal atmospheric 

ure, substantially as and for the purpose set 
orth. (2) Ina process for dynamic cooling, wherein 
air or other gas is first compressed, then cooled, and 
then expanded in the performance of outer work, the 
mode of beginning and ending the cycle at a stated 
pressure materially above the normal atmospheric 


oressure, substantially as herein described. (3) In a 
ynamic pose ap) tus in which air or other gas is 
first compr , then cooled, then expanded in the 
performance of outer work in a closed cycle to com- 
ress air above and — it again to a minimum 
mit of pressure materially higher than the normal 
at pheric p , Substantially as herein de- 


252.921 
| | 
= 


scribed, the combination, with a steam engine or other 
prime motor, air engine, air-compressor, and inter~- 
mediate coolers, of an auxiliary pump for taking air 
from the exterior atmosphere and injecting it into the 
system in sufficient quantities to compensate for 
a substantially as herein described and speci- 
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A GREAT deal is now being said about the 
utilisation of water power at a distance through 
the medium of electricity. ‘‘ A tenth part of the 
tidal energy in the valley of the Severn,” Pro- 
fessor Sylvanus Thompson says, ‘* would light. 
every city, and another tenth would turn every 
loom, spindle, and axle in Great Britain.” We 
have not seen his figures, but assuming that. 
there is even a small part of this power econo- 
mically available, it might be suggested that. 
machinery for compressing air might be usefully 
brought into use in the Severn, after the manner 
now being adopted at the great falls near Roches- 
ter, N.S., and as proposed by Mann as long ago 
as 1833, 


Epps’s CocoaA.—GRATEFUL AND COMFORTING. 
—‘‘ By a thorough knowledge of the natural laws. 
which govern the operations of digestion and 
nutrition, and by a careful application of the fine: 
properties of well-selected Soeon, Mr. Epps has 
provided our breakfast tables with a delicately 
flavoured beverage which may save us many 
heavy doctors’ bills. It is by the judicious use of 
such articles of diet that a constitution may be 
gradually built up until strong enough to resist. 
every tendency to disease. Hundreds of subtle 
maladies are floating around us ready to attack 


wherever there is a weak point. We may escape 
many a fatal wy Me | eeping ourselves well 
fortified with pure blood and a properly nourished 


frame.” — Civil Service Gazette. —Made simply 
water or milk, Sold only in packets 


with boiling 

labelled—‘‘ James Epps AND Co., Homceopathic 
Chemists, London.” — Also makers of 
Chocolate Essence for afterneon we.—{ADve 
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CRYSTAL PALACE ELECTRICAL EXHIBITION. 
No, III. 

In our impression for February 24th we briefly described 
the steam engines employed at the Crystal Palace for 

nerating electricity for the numerous lamps exhibited. 
We should have stated that all the shafting used with the 
Edison plant was made and erected by Messrs. Hayward 
Tyler and Co., Luton. We carried our description down 
to engine No. 29, and we now propose to oul of the re- 
maining engines to be found in the Palace. 

Close to the stand of Messrs, John and Henry Gwynne 
—whose quick running engines continue to attract many 
visitors — are three engines, Nos. 30, 31, and 32, shown 
by Mr. Hindley, of Bourton, Dorsetshire. All these 
are self-contained, and have vertical boilers. No. 30 has a 
horizontal cylinder, 10in. diameter and l4in. stroke. It is 
nominally a 10-horse engine. The fly-wheel is 5ft. in 
diameter, The heating surface of the boiler is 110 square 
feet. It drives a 20-light Gramme dynamo, working 
twenty Jablochkoff lights on four circuits, No. 31 is 


total 355 square feet. The grate is 12 square feet. It 
is fitted with two fly-wheels, and drives two 7a Brush 
machines at 750 revolutions. 

No. 35 is a double-cylinder portable psa by Messrs. 
Hornsby and Sons, of Grantham. ‘The cylinders are 7}in. 
diameter and 14in. stroke. The heating surface is 173 square 
feet; the fly-wheel is 7ft. in diameter, and makes 135 
revolutions per minute, driving one 74 Brush machine at 
about 780 revolutions per minute. 

We continue our series of illustrations of the Crystal 
Palace engines with an engraving of this engine, which is 
very phe in type to those which have long been built 
by the firm, and ov earned an excellent reputation. The 
type is peculiar in several respects. The cylinders, it will 
be seen, are fixed in a kind of steam chest of plate iron 
raised on the top of the outer fire-box, and the valve 
chests, cylinders, and passages are all enveloped in boiler 
steam. Thus the most perfect jacketting ible is 
obtained, nothing being left unprotected save the cylinder 
covers, The guide bars are round and fitted with adjust- 


able slippers. The fiy-wheel, it will be seen, is of 


borough. The cylinder is 10in. by 14in., and the fly-wheel 
is 6ft. in diameter by 10in. wide. It drives a lay shaft 
at the opposite end of the shed, from which return two 
belts, driving the one a 10-light and the other a 20-light 
Gramme machine. The smaller of the two makes 1500 
and the larger 1200 revolutions per minute. These 
machines are used to supply the Jablochkoff lamps in the 
railway station and its approaches, This engine is the 
first that the visitor entering the building from the London 
and Brighton station will see. 

We believe we have now named all the engines in the 
Exhibition up to the present minute. One or two more 
will probably be before the Exhibition can be con- 
sidered complete, which will not be for about three weeks. 
For example, Mr. Edward Easton has not yet got his 
André lamps on the terrace to work. These will be actu- 
ated by a compound semi-portable engine by Messrs, 
Fowler, of Leeds. From what we have said it will be 
readily understood that the engines exhibited may be 
divided into classes. We have first the semi-portable, 
represented by Messrs, Robey and Co., of Lincoln; Fowler, 


PORTABLE ENGINE BY MESSRS. R. HORNSBY AND SONS, AT THE CRYSTAL PALACE. 


a nominal 4-horse engine, with a vertical cylinder, 52in. 
diameter and 8in. stroke ; fly-wheel 3ft. 3in. diameter, 
and heating surface 42ft. It carries a Gramme dynamo 
on the same frame, and is = on wheels, It actuates 
sixty Swan lamps; and No. 32 is a nominal 6-horse 
engine, with a cylinder 7}in. diameter and 10in. stroke ; 
fly-wheel 4ft. diameter, heating surface 86 square feet. 

is engine actuates the Joel lamp in the Pompeian Court. 
These are well-finished, compact engines, and apparently 
do their work very satisfactorily. is completes our list 
of steam engines actually in the Palace. 

At the side of the long arcade extending from the Palace 
to the station of the London and Brighton Railway is a 


shed of considerable dimensions. In this shed are three | 


steam engines and a gas engine. No. 33 is a semi-portable | 


engine by Messrs, Paxman, Davey, and Co., of Colchester. 
This engine has a single cylinder Geer the smoke-box, and 
it is fitted with Paxman’s patent valve gear. We shall 
have more to say concerning this engine which will best 
said when we illustrate it. It drives a 7A Brush 
machine, making 750 revolutions per minute. 
No. 34 is a compound semi-portable by Messrs. John 
Fowler and Co., of Leeds, with cylinders 9}in. and 16in. 
diameter and 18in. stroke. The heating surface in the 


| 


great diameter, much larger than is generally fitted to 


— engines, and a high speed 


ynamo at once without countershafting. We may here | 


say that this is an obvious advantage by the 
Brush machine, for which a speed of about 750 revo- 
lutions suffices, for countershafting means expense and 
loss by friction ; and furthermore, it is highly desirable 
to have as little to do with belts in driving dynamos as pos- 
sible. A dynamo cannot be run witha om belt as a thrash- 
ing machine can be ; for in such a case slip would be sure 
to occur, and as the slip would be a variable quantity, uni- 
formity of velocity of rotation could not be secured, an 
want of uniformity means bad lighting. 

In the same shed isa gas engine = Messrs. Fawcett 
and Preston, of Liverpool—Beachey’s patent. This engine 
has as yet been worked only a few times. It is nominally 
7-horse power, and drives a 6-light Brush dynamo. It will 
suffice to mention the engine now. We shall describe it 
fully when we come to deal with the 
Palace, of which a large number is exhibited by Messrs. 


as engines in the | 


‘of Leeds; Paxman, Davey, and Co., Colchester; and 
can be got for the Messrs. Marshall and Sons, of Gainsborough. Next are 


the portable engines exhibited by Messrs. Marshall, 
Ransomes, Head and Jefferies, of Ipswich; and Hornsby 
and Co. Thirdly, we have fixed engines shown by Messrs. 
J. and H. Gwynne, and perhaps we ought to add Messrs. 
Galloway, of Manchester. Next we have movable engines 
with vertical boilers shown by Mr. Hindley, of Bourton ; 
and, lastly, we have the rotary engines of Mr. Hodson, of 
which we have spoken in high terms. All the engines exhi- 
bited are of great excellence. In fact they may be 


dj regarded as the best of their kind which it is pos- 


sible to make; and nothing perhaps about them is more 
noteworthy than the excellence to which, under the pres- 
sure of demand, the makers have brought the governors 
with which these engines are fitted. ere is scarcely a 
portable or semi-portable engine in the Exhibition 
which, running at 100 revolutions with its load, would 
run at 110 if the load were suddenly taken off, and this 
excellent result has been attained in almost all cases by 


Crossley, of Manchester, and by Mr. Turner, of St. | the aid of comparatively simple governors. Engineers 


Albans. 
Close to the London and Brighton station is another 
shed in which will be found No. 36, a single-cylinder port- 


| will find that, however attractive the electric light may 

| be, they will make a grave mistake if they omit to care- 

| fully examine the — on which the electrician depends 
ertaking. 


fire-box is 52°8 square feet, in the tubes 303 square feet, able engine, by Messrs, Marshall, Sons, and Co., of Gains- | for success in his un 
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LETTERS TO THE EDITOR. 
[We do not hold ourselves responsible a the opinions of our 
correspondents. 


WIND PRESSURE. 

Srr,—I thank your correspondent “‘ A. R.,” in THE ENGINEER of 
last week, for directing me to Mr. Hawksley’s paper on this subject 
in THE ENGINEER of September 30th, 1881, which bad escaped my 
notice. But on referring to it I find that it is assumed that the 

ressure of the elastic body, air, is no greater than if it were 
inelastic—which is contrary to the laws of motion of elastic bodies. 
Besides which Sir Isaac Newton found by experiment that the 
pressure of air is to that of wateras, at a mean, 1 : 460; whereas 
Mr. Hawksley in constructing his formula has assumed it to be as 
1 : 817—making no allowance for the elasticity of air. More- 
over the theory of jets, whether as in Rankine’s ‘‘ Applied 
Mechanics” or in the older books on the motion of fluids, is not 
applicable to the present case. which is that of an indefinite fluid 
acting on a limited plane, and even in the case of jets experiments 
show that the pressure is that due to twice the height only when 
the plane is much larger than the area of the jet—‘‘at least four 
times as large in diameter as the jet. (See Tredgold’s *‘ Tracts on 
Hydraulics,” p. 208.) 

We seem, then, to be thrown back on Dr. Hutton’s elaborate 
experiments on the pressure of indefinite air as the basis of a 
practical formula ; for if Mr. Hawksley’s formula be corrected for 


the pressure of air as an elastic body it will become about ( MA y. 
On the other hand, if corrected also for the pressure of an indefinite 
current, it will become about } x ( i ) = ( 16-16 ) ; for the 


pressure of an indefinite current on a plane at right angles to its 
direction is about three-fourths of that due to twice the height, as 
deduced from Du Buat’s and Beaufoy’s experiments. Dr. Hutton’s 


experiments give the formula ( bs ) nearly. T. G. 


Lewisham, March 11th. 


THE FOUNDATIONS OF MECHANICS, 

S1r,—The proposition that the action and reaction of bodies are 
equal in amount and opposite in direction is not so diificult to 
understand in a statical sense, or up to the limitation point where 
motion is produced. Then or after thisit is clear that the measure 
of the acting force is in excess of statical resistance, inasmuch as 
the resisting body is not only constrained to move in the direction 
of the acting force, but to gradually acquire such an amount of 
motion as will, by friction of air or other resisting substances opposed 
to, or carried along with, or pushed aside by the said body, operate 
at length to neutralise this excess of applied force. That there has 
been an excess of force exerted over what was equal to the statical 
resistance of the body to which it was first applied, is proved by 
not only moving it, but also the i resistances of the other 
displaced bodies as well. J. RAMSBOTTOM. 

Leeds, March 13th. 


ELECTRICITY AND PATENTS. 

S1r,—Some idea of the extraordinary activity at present existing 
in the development of electrical science, and the practical applica- 
tion of electricity to various useful and industrial purposes, may be 
gathered from the following statistics compiled by us. During the 
year 1881 it appears that no less than 237 applications for patents 
have been recorded in her Majesty’s Patent-office for inventions 
which may be classed under the heading of electricity; of this 
grand total 135 emanate from British applicants, 52 from American 
citizens, and 50 from residents on the Continent. Classifying the 
total number of 237 applications under special heads, it appears 
that 93 specifications have been lodged for improvements in electric 
arc lamps, 20 for improvements in incandescent lamps, 38 for 
magneto and dynamo machines, 32 for secondary batteries or 
electric accumulators, 26 for measuring, controlling, and regulating 
the electric current, 24 for miscellaneous appliances connected 
with electric lighting, and 4 for producing power and transmitting 
motion. 

Reviewing the names of the applicants for above patents, it 
appears that the celebrated American inventor Edison stands 
highest on the list, having applied for no less than twenty-four 
patents for various electrical improvements; Messrs. Swan and 
Lane-Fox each filed seven applications for improvements, mostly in 
connection with incandescent lighting; Mr. Faure, of Paris, three 
for a batteries, while Maxim filed two, and Brush one for 
arc-lighting apparatus. 

The above mi show what an astounding amount of energy is 
being brought to bear on the introduction of this wonderful science, 
and it will certainly not be the fault of inventors if electricity be 
not speedily reduced to a practical success, and made to serve in 
the immediate future purposes and ends of which we have little 
conception to-day. J. K. anp Son, 

323, High Holborn, March 14th. 


THE UTILISATION OF TRAMWAYS AT NIGHT. 


Str,—Referring to the remarks on the above subject in your issue 
of last week—assuming the tramways as laid are sufficieatly strong 
for the purpose suggested—I would point out that, except in 
cases where special rolling stock can be employed, the utilisa- 
tion of street tramways for carriage of goods traffic presents 
considerable difficulty, as the groove required by the Board of 
Trade is not sufficiently large to admit the flange of an ordinary 
wagon wheel, or to allow of the play required by the variation in 
the gauge of ordinary 4ft. 84in. railway stock. 

Whilst on this subject it may not be out of place to call attention 
to the desirability of an uniform gauge for English tramways, and 
an uniform mode of measuring the same, viz., between the working 
edges of the rail, as in ordinary railway practice. The different 
gauges of tramways, and varying mode of measuring the same, 
cause much inconvenience, especially in the interchange of rolling 
stock ; and this is daily becoming greater with the increasing use of 
mechanical power on tramways. WILLIAM TWEEDIE. 

11, Great George-street, Westminster, 

March 8th. 


THE PRIMING OF BOILERS. 

Srr,—Some time ago a slight discussion was raised in your corre- 
spondence columns concerning the comparative value of ‘‘domed 
versus domeless ” locomotives. 

In to-day’s issue of the Times is an article giving an account of 
the first run of H.M.S. Polyphemus, in which are the words, ‘* The 
trial was very unsatisfactory, in consequent of the priming of the 
engines ; she returned to harbour sooner than was expected ; the 
average speed was 18 knots an hour.” I remember, when she 
made her first trial alongside the basin at Chatham, that the 
engineers and others in the stokeholes were very much scared by 
the occasional total disappearance of the watcr in the gauge. 
The boilers are I know domeless and take steam through copper 
pipes cut at the top with a saw transversely in the usual way. 
Why should these boilers prime mere than locomotives?—I can think 
of no reason unless it is the excessive draught which causes flame 
to come even out of the funnel. If you orany correspondent could 
give information on this subject I should feel grateful. 

_ Byng Luken, Hoddesdon, Wormley, Herts, G. F. B. L. 
March 8th. 


THE LONDON AND NORTH-WESTERN RAILWAY AND 
CONTINUOUS BRAKES, 


Srr,—The chairman of the London and North-Western Railway 
Company, at the half-yearly meeting of the shareholders, held on 
the 18th ult., made the following remarks respecting the action of 


the company in the matter of continuous brakes : ‘* The whole of 
our stock is now fitted with either our own continuous brake, or 
with the chain brake. The chain brake is only on the old stock ; 
we are taking that off, and from this half-year forward the con- 
tinuous brake will be applied to the whole of the stock.” These 
few vague sentences indicate such a complete change of the com- 
pany’s policy in the brake question that it may be desirable brietly 
to consider the past action of the company, and its consequences ; 
and, judging from the past, what is likely to be the result of the 
present action of the company. On the 30th of June last the 
company had the Clark and Webb chain brake on 3443 vehicles, 
and had connecting chains—without the brake gearing—on 1752. 
The cost of fitting this enormous quantity of vehicles must have 

nvery great; how much will probably never be known to theshare- 
holders. Whatever the cost has been, the money has been entirely 
thrown away, as the present action of the company shows, During 
the past few years the brake has been periodically held up to the 
shareholders by the chairman as “ perfect,” in sentences which 
have, however, only served to show his complete ignorance of any- 
thing concerning continuous brakes. In their anxiety to credit 
their brake with merits which it did not possess, the company have 
made statements in Schedule 1 of the half-yearly returns to the 
Board of Trade which have been flatly contradicted in Schedule 2 
of the same returns. 

The company have for the last few years been remarkably free 
from serious accidents, for which, however, no credit is due to the 
brake ; for whenever an accident has happened where the brake 
should bave been useful it has proved worthless, and on more than 
one occasion it has been the direct cause of an accident, and has 
repeatedly drawn down upon the company the severest censure of 
the Board of Trade. However, as the chairman and directors 
have at last opened their eyes to the real character of their brake, 
and have announced that ‘‘we are taking it off,” the public have 
reasonable grounds for hoping that the company is at last about to 
take steps to put itself more in harmony with the requirements of 
the age in the matter of continuous brakes. Unfortunately there are 
indications that the company is about to make another gigantic 
blunder in this matter, which, if committed, will have to be 
undone in a few years and after a further great waste of money. 

On the 2nd of April last Mr. Webb invited to a conference at 
Euston station several railway engineers, all well known sup- 
porters of the vacuum as opposed to the pressure system of brakes, 
ostensibly with the purpose of agreeing to the universal use of one 
form of vacuum brake coupling ; but their presence at the confer- 
ence afforded an opportunity to obtain [bone them opinions in 
favour of vacuum brakes and against the automatic system. As 
Mr. Webb did not ask the opinions of other railway engineers who 
are known to be in favour of the automatic pressure system, one 
naturally infers that this conference was intended to back up Mr. 
Webb in recommending his directors to adopt a simple vacuum 
brake. The words of the chairman quoted above do not give any 
idea of the form of continuous brake which the company are now 
about to adopt. It is vaguely referred to as ‘‘ our own continuous 
brake” and ‘‘ the continuous brake.” 

The expression, ‘‘ our own,” leads one to suppose that Mr. Webb 
has brought out some new form of simple vacuum brake, for it is 
well known to be the opinion of this company that ‘“‘ no man in 
his senses would say that they ought to trust their trains to a self- 
acting brake.” The mistake which this company will make if it 
adopts a non-automatic brake is so obvious that little need be said 
on this point. The irresistible testimony of almost all railway acci- 
dents points to the necessity for automatic brakes; and Parliament, 
backed by strong public opinion, will undoubtedly before lo: 
enforce their use. A non-automatic brake adopted now woul 
infallibly have to be made automatic before long ; so on the ques- 
tion of expense alone the company would do well to adopt the 
automatic principle in the first e. As to the question of 
vacuum or pressure brakes, Mr. Webb and his friends in conference 
unanimously recommend the vacuum system. 

One would think that after such ample experience of Mr. Webb's 
ill-starred action in the matter of the chain brake, the directors 
would be inclined to look elsewhere for advice before entering on 
such a large undertaking as re-fitting the whole of their stock. 
However, as the directors seem inclined to act on Mr. Webb’s 
suggestion, and to adopt a vacuum brake, it may serve some useful 
purpose to point out in what respect a vacuum brake is inferior to 
a pressure brake. 

As there is practically only one pressure brake—the Westing- 
house—available, and as a non-automatic brake is out of the ques- 
tion, I will compare the Westinghouse automatic pressure brake with 
some form of automatic vacuum brake. First, then, on the ground 
of experience—the Westinghouse brake been used in this 
country and in others longer than any form of automatic vacuum 
brake ; it is also much more largely used than any other form of brake ; 
the figures for this country being for the 30th of June last, 650 engines 
and 5046 vehicles fitted with the Westinghouse, against 442 engines 
and 2894 vehicles fitted with all the systems of automatic vacuum 
brakes. If one adds the figures for foreign countries, we find that 
the Westinghouse automatic brake is now applied, or is being 
applied, to 6599 engines and 29,562 vehicles, a total which pro- 
bably exceeds all the other continuous brakes in the world put 
together. 

In respect to quickness of action it is well known that the 
Westinghouse em has never been equalled. No brake has yet 
pulled up a train in as short distance as the Westinghouse has done. 
This is a most important point, as a difference of forty or fifty 
yards in the space required to bring a train to a stand may make, 
in emergéncy, all the difference between the safety and destruction 
of a train. As to complication in construction, no automatic 
vacuum brake can be made simpler than the Westinghouse brake 
if it is to approach anywhere near that brake in efficiency. The 
great size of all the parts of an automatic vacuum brake is a most 
serious objection. Mr. T. E. Harrison, of the North-Eastern Rail- 
way, says that the weight of the brake gear for the vacuum brake 
is 10 cwt. per vehicle more than for the Westinghouse brake. Half 
a ton of metal per vehicle on the 5500 vehicles which the North- 
Western use for their passenger traffic represents a large outlay in 
the first place ; and then there is to be considered the cost in coal 
of continually hauling this weight all over the country, which 
would amount to a large sum annually. There is also to be 
considered the extra cost in coal of maintaining a vacuum by 
means of an ejector over that required to maintain the air pressure 
by the Westinghouse pump. An air ejector cannot be made to 
maintain ‘a vacuum with anything like the same amount of steam 
as the Westinghouse pump will maintain the pressure. The large 
quantity of steam required for an automatic vacuum brake causes 
great inconvenience and embarrassment to drivers, who, in order 
to keep time, are often led to run long distances without vacuum, 
thus allowing their trains to run those distances without the protec- 
tion which a continuous brake should afford. NE 

I am not aware what system of brake the company propose to 
adopt for its engines and tenders; an automatic vacuum brake 
from the great size of its parts is almost impracticable for use on 
engines and tenders, and a steam brake is objectionable because it 
is troublesome to maintain and keep in order, and because, being 
a separate brake from that which operates on the carriages, there 
is not that simultaneous action of engine and carriage brakes 
which is so desirable. Again, the steam brake not being automatic, 
there is great probability of couplings being broken in case of an 
automatic application of the carriage brakes, owing to the momen- 
tum of the engine and tender not being checked at the same 
instant as that of the vehicles to which they are attached. Perhaps 
the company still intends to rely, in this year 1882, on the hand 
tender brake, and, in emergency, the reversing of the engine, as it 
is well known that Mr. Webb prefers to reverse his engines rather 
than put brakes on the driving wheels. The wear and tear of 
vacuum brake parts is much greater than the wear and tear of the 
Westinghouse apparatus, as the materials are more perishable and 
the parts much er. It is, therefore, greatly to be desired, both 
in the interests of the company’s shareholders and of that large 


roportion of the travelling public who use the North-Western 
ine, that the directors, before committing themselves to any 
system of vacuum brake, should carefully investigate for them- 
selves the merits of the vacuum and the Westinghouse systems. 
If they refuse to do this, and still choose to follow the advice of 
Mr. Webb and of those engineers whom he had carefully selected 
as holding views in harmony with his own, they will commit a 
mistake greater even than that of spending the sixty or sevent; 

thousand pounds which they have wasted on that once mow. 4 
— but now discarded appliance, the Clark and Webb chain 


18, Shakespeare-street, Bradford J. N, 
-stree ord, 
‘March 10th, 


S1r,—I have taken much interest in reading the letters which 
you published last week, and which spoke about the serious 
defects in the vacuum brake used on this line, As one of those 
who have to run with it every day, I take this opportunity to sup- 
port all what has been said about it ; and, Sir, to give you a proof 
that many trains are run secretly with no vacuum at all, I 
mention that about three weeks ago—23rd or 24th February—the 
guard of the twelve o’clock Liverpool train from St. Pancras gave 
orders to the driver to stop at Garston station to set down a 
London passenger. By mistake the driver went on to Cressington, 
and when the guard noticed that the driver was not going to stop 
at Garston station he opened the valve in the van but found no 
vacuum, and had to allow the train to continue its journey. This 
train was fitted with the Clayton automatic vacuum brake, and 
was supposed to be in working order. Now what earthly use 
would such a brake be if there happened something to it? Such 
cases arise frequently on this line but are not reported, because 
we all know that the superintendents do not want the directors to 
know such kind of things. 

I have heard that Mr. Johnson, the locomotive superintendent, 
has given orders to all of his inspectors to find out who are the 
men that write letters to the papers; but, of course, they will not 
find this out, and we men are very glad that there are impartial 
a in the country where our difficulties can be stated without 

ing found out. 

Not later than on the 9th of this month, Sir, the 3.30 p.m. 
train from St. Pancras to Manchester, which had the Clayton 
brake, overran Bedford platform half a train length. I hear this 
case has been reported, because there were too many persons who 
witnessed it. I could give you many more instances of this brake 
failing to act, but I will not take up any more space of your 


paper. A GUARD. 
London, March 14th, 


THE LEAVITT PUMPING ENGINES, 
S1r,—In your issue of February 10th Mr. Bolton gives some 
results of the official tests on Mr. Leavitt's pumping engine at 
Lawrence, Mass, I would call your attention to a numerical error 


in Mr. Bolton’s letter, in which he gives the duty 
as 114,550,247-foot pounds. As the ~~ r 100 lb. of coal was 
111,548,925-foot pounds, the duty per 112 lb, of coal should be 
124,934,796-foot pounds, 

By this mail I send you a copy of the official tests. . 

Mr. Bolton also refers to the consumption of coal and feed- 
water by a compound hoisting engine, d — by Mr. Leavitt, at 
the Calumet and Hecla Mine, Michigan, the tests being made in 


r 112 Ib. coal 


STEAM 104 LBS. 
VACUUM 28 = 13.75 LBS. 
BAROMETER 30.54 «ISLBS. 
REVOLUTICNS PERMINUTE 15.400 
LOWER HICH PRESSURE 


SCALE | = 78.2 LBS. 


LOWER LOW PRESSURE 
SCALE | = 2465. 


December, 1880. Since making those tests I conducted a two- 
weeks’ trial on two compound pumping engines at the Calumet 
and Hecla Mine—the engines designed by Mr. Leavitt—in which 
the consumption of feed-water per indicated horse-power per hour 
was 15°4 Ib. Both engines took steam from the same boilers, which 
were fired with wood. With boilers giving the same evaporation 
as those at Lawrence, it would bring the coal used per hour per 
indicated horse-power 1°52 lb. 

As the indicator diagrams shown ig Mr. Buel’s report do not do 
the real cards justice, two are herewith inclosed. 

Cambridgeport, Mass., J. 8. Coon, 

February 27th, Office of E. D. Leavitt, jun. 


STEAM ENGINE ECONOMY. 

Sir,—Referring to the articles on ‘Steam Engine Economy, 
in the last two numbers of THE ENGINEER, it would seem, as 
you say, that it has fallen to the lot of Mr. Michael Longridge 
‘to get hold of two phenomenal engines, the like of which his 


— 
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brother inspectors have never encountered.” The results of the 
trials are not, however, so exceptional as regards steam consump- 
tion as you appear to consider them. Taking the average of all 
the trials, the engines referred to in Mr, Longridge’s last report 
used 171b. of feed-water per indicated horse-power per hour; a 
good result, but not remarkable when it is considered that the 
steam pressure was about 901b, per square inch and the engines 
were fair examples of compound engines — well arranged, 
except perhaps in the steam jackets, with appliances for 
economical working. But after all this result is very little better 
than the every-day results from single-cylinder Corliss engines, and 
rea'ly not so good if the effective power of the engines is compared. 
In Tue EnGrneerk of April 29th last year you published the 
results of a two days’ trial made by Mr. Fletcher of a single- 
cylinder Corliss engine, indicating then within about 10-horse 
power of the compound engines tried by Mr. Longridge the steam 
pressure was, however, only 47 lb. per square inch, and the mean 
of the two trials gave 17°9 1b. of feed-water used per horse power per 
hour. In the engines tried by Mr. Longridge the power is trans- 
mitted to the line shafts by belting from the main fly-wheel, and 
the indicated horse-power required to drive the empty engines and 
shafting was one-third the total ag of the engines, being 105- 
horse power nearly, which is fully 40 per cent. more than the 
power required to drive the Corliss engine above referred to and 
the shafting connected with it, the driving being also by belting 
from the main fly-wheel ; moreover this Corliss engine is a much 
larger engine than the compound ones, being in fact an engine made 
to drive 500 to 600-horse power with the best economy. 

I will give another instance to compare further, where a single- 
cylinder Corliss engine is driving looms, which is the same work as 
the engines tried by Mr. Longridge do, In this case the Corliss 
engine has 4ft. stroke and runs at 56°5 revolutions per minute, the 
steam pressure being 651b. per square inch, and when all the looms 
are en the power shown by — taken by Richard’s indicator 
is 170°4-horse power. With the engine and shafting alone the 

wer is 28°5-horse power, or only one half the frictional resistance 
in proportion to the total load that was shown in the engines 
tried by Mr. Longridze. I mention these facts to show that in the 
case of the engines tried by Mr. Longridge, one-third of the whole 

wer being required to turn the engines and shafting alone, 
indicates pretty forcibly that something else than the complication 
of the compound arrangement must be the cause of this frictional 
resistance. 

Some remarks incidentally made in the report of the trials lead 
me to suspect that the piston of the low-pressure cylinder was too 
tight, me if such was the case, the ‘‘ extraordinary anomalies pre- 
sented by the results obtained 7 Mr. Longridge” can be easily 
explained, and in reality show clearly the advantages instead of 
the “ inutility ” of steam jackets. Much more power is consumed 
in moving a tight piston than is usually supposed. The power is not 
all wasted, however, for the friction heats up the walls of the 
cylinder, and in this way, by doing the work of a steam jacket, 
prevents or helps to prevent condensation ; but it is possible that 
the heat pa by the friction may be more than the heat which a 
steam jacket would give to the cylinder walls, and in such case 
putting steam in the jacket og tends to cool the cylinder. It 
was observed by Mr. Longridge that the economical results from 
the engines were slightly better when no steam was in the jacket of 
the low-pressure cylinder. The reason certainly appears to be 
because the walls of the cylinder were already being unduly heated 
by the friction of the tight piston, 

This seems, at any rate, the reasonable explanation, and is con- 
firmed also by the results obtained when the steam was put in the 
jacket of the high-pressure cylinder. Mr. Longridge states that 
the piston of this cylinder was “not quite tight.” There would 
then be no undue friction within it, and the results of working with 
steam in the jacket of that cylinder showed a decided additional 
economy, the best of all the results being then obtained. 

Of course much of the heat caused by a tight piston must escape 
to the condenser and run to waste. It is worth noticing that Mr. 
Longridge found at first more heat in the water from the condenser 
than he expected to find, and actually for that very reason rejected 
Messrs. Bryan Donkin, and Co.’s coefficient in the test he made 
according to their system. This fact goes a long way to confirm 
the foregoing explanation as to the action of the jackets. 


Bolton, March 14th. WILLIAM INGLIs, 


SPARKING AT COMMUTATORS, 


S1r,—It is impossible to examine the various dynamo-electric 
machines at the Crystal Palace without perceiving that some of 
these machines svelues an abundance of sparks at the commu- 
tators, while others are quite free from them. The great Brush 
machine used on the 150,000 candle lamp keeps its commutators in 
a sheet of flame. 

Now, sparking is a great source of waste of power, and it would 
be interesting to know why sparking is not always prevented from 
taking place, and what are the causes inducing it. It is well 
known that it leads to the speedy destruction of the commutators, 
and constitutes one of the worst defects a dynamo can have. The 
original Siemens machines, first used for lighthouse work, failed 
for this reason, FELIX, 

Sydenham, March 14th. 


ELECTRIC LIGHTING DANGERS. 


Srr,—It would be highly desirable that some list should be 
published giving the dangers which attend the various modes of 
electric lighting. The dangers I refer to are mainly two :—First, 
That of a man touching the wires so as to receive the full shock ; 
and Secondly, the amount of “‘ flare-up” in any lamp on breaking 
contact. 

The other day an accident of the second kind, or one somewhat 
similar to it, occurred at Charing-cross station, when for a short 
time all the lamps went out but one, which flared up some 
6ft. I believe all lamps—arc—are subject to this phenomenon 
under similar circumstances, but the ‘ flare-up” varies, and it 
would be highly interesting to know the variation in different 
systems, as a guide how far the lamp should be hung below a com- 
bustible ceiling. Either yourself or some correspondent might be 
able to give such a table. 

Respecting the first class of accident, I need hardly mention that 
under some methods of lighting no danger accompanies the touch- 
ing of the wires, and in one of the systems it is especially danger- 
ous. It would be a public benefit if some one could publish the 
comparative risks under all known systems. 

I will mention a curious circumstance brought to my knowledge 
by a gentleman who was the actor. He had occasion to go to some 
works in Wales, where the Brush light was used with advantage. 
There were three serious accidents during one week through in- 
cautious handling of the lamps. In one case this gentleman was 
present, and the workman fell back and reeled as if drunk and 
apparently unconscious. In the inspiration of the moment he 
knocked the man down, and the result was the shocked individual 

ot up all right, stating that he woke up, as it were, from a dream. 

ut for this blow he might have died. The anecdote is curious 
but worth knowing. The reason why a violent knock should have 
brought about the desired result is clear to any physiologist. 

From time to time, through your kindness, I may have facts to 
bring before your readers, and lest it should at any time be thought 
that I have an interest of a pecuniary character in doing so, I may 
at once state that I have no interest in any of the electric lighting 
companies and am therefore unbiased. In short, until a burner as 

rmanent as a gas burner, and as free from mechanism can 

ound, besides the price being very low, I shall regard the general 
adoption of the electric light as a thing impossible in all houses. 


Gramme machines are near perfection, and only require improvin 
in detail to prevent'heating and to be more cheaply constructed. / 
point which must sooner or later be got over is the great waste of 
power in incandescent lights, for whereas 1-horse power is said to 


give 3 to 4000-candle power by one are light, I doubt if more than 
200-candle power has been obtained by ten Swan or other incan- 
descent lamps together to the horse power. This comparison is 
perhaps not strictly fair, but it tells a good deal. 

It might be well for thoseattending the electric lamps, wires, &c., to 
wear india-rubber gloves—ventilated so as to avoid the objections to 
such gloves—and thus avoid all risk of shock. 

Broomhill, Tunbridge Wells, 

March 9th. 


Davib SALomons. 


MESSRS. PROCTOR AND CO.’S STEAM DIGGER. 


S1r,—Will you kindly correct a mistake which occurred in your 
issue last rane! 9 **You say a new steam digger is being made by 
Messrs. Proctor and Co., Stevenage,” whereas the steam digger 
made by us was finished last month, and underwent a public trial 
on Wednesday, February 22nd, in the presence of a very large 
number of people interested in machinery connected with the 
cultivation of the soil. The trial was a success in every way ; the 
digging attachment can be applied to any portable engine from 
8-horse power upwards ; and we are now engaged in converting 
portable engines into combined traction engines and diggers. 
Stevenage, Herts, March 8th. PROcTOR AND Co. 


A GREAT TURBINE. 


WE illustrate on the next page what is, we believe, the most power- 
ful turbine in the world. It is employed in driving the Pillsbury 
“A” Mill at Minneapolis, Minn., U.S.A., and a short description 
of this mill will not be out of place here. We are indebted for 
most of the facts concerning the mill to our contemporary, the, 
American Miller. 

A couple of years ago it became evident to the firm that the 
mills which they were then operating were not able to supply 
the demand for their flour which pressed upon them from the 
Eastern States and from Europe. About 150 yards below the 
falls of St. Anthony ground was broken early in the spring of 
1880, and the erection of the building commenced from plans 
made by Mr. L. 8. Buffington, of Minneapolis. The structure is 
built of Trenton limestone, rough ashlar faced and laid in 
courses. Its length is 180ft., its width 115ft., and the height 
137ft., divided into seven storeys and cupola. The foundation 
side walls are 8$ft. thick, and the end walls 7}ft. The walls 
taper from a thickness of 5}ft. below the grinding floor toa 
thickness of 24ft. in the three highest storeys. The basement 
storey, which is 20ft. high, is laid in Louisville cement, and the 
coping, window cills, and two belting courses are of hammer 
dressed granite. The construction of this vast pile of masonry 
required a force of 125 men from June, 1880, to the last day of 
November, the same year. The forebay, which is in the base- 
ment, is 125ft. long, and 15ft. wide, built of stone laid in 
hydraulic cement. The wheel pits are dug out of the solid 
rock, and are 53ft. in depth, being walled in by solid masonry. 
Inside the pits are the iron flumes 12ft. in diameter, and made of 
gin. boiler iron. Here are placed the two Victor wheels, each 
5din. in diameter, made by the Stillwell and Bierce Manufactur- 
ing Company, of Dayton, Ohio. These two wheels yield 2400- 
horse power, according to careful measurement, and this is said 
to be the largest power developed by any two wheels in the 
world. Water is brought to the mill by means of a canal 650ft. 
long, 16ft. wide, and excavated 16ft. into the solid rock. After 
the rock was blasted out the sides were walled up with solid 
masonry laid in hydraulic cement, and arched over with stone. 
The bulkhead is 30ft. wide, 30ft. high, and in it are two gates, 
one on each side of a central pier. A stone arch beneath the 
basement admits the water into the mill. This canal, it is esti- 
mated, cost 100,000 dols. The discharge from the wheels is 
accomplished by means of two tunnels, each 150ft. in length, 
running from the mill to the river directly under the wheels. 
The tunnels discharge into a tail race several hundred feet long. 
Bevel gear at the top of each water wheel shaft transmits the 
power to a horizontal shaft 8in. in diameter, 145ft. long, and 
tapering to 6in. at the end which rests on a solid archwork of 
masonry inside the forebay. On this line shaft are the driving 
pulleys, weighing each 64 tons, upon which run two 48in. belts, 
each 126ft. long and of double thickness, From the line shaft 
power is taken off by 30in. belts to drive the machinery of the 
mill. We may here remark that power is taken from only one 
of these shafts at present, as the mill is in reality a double mill, 
and only half of it is now in operation. From this shaft one 
30in. belt of double thickness drives the bolting and elevating 
machinery, two belts of similar size drive the rolls and purifiers, 
another belt transmits power to the cleaning machinery, and 
still another one drives the electric machine, which requires from 
twelve to fifteen horse-power. The mill is so arranged that if 
one wheel breaks the other wheel can run the whole mill, or 
the power of both wheels can be used together on each or both 
sides. 

In addition to the driving mechanism which is found on the 
first or basement floor, there is also a wheat bin capable of hold- 
ing 35,000 bushels of wheat, extending up through the grinding 
floor. Here are also the hurst frames for the millstones on the floor 
above. The second story is the reducing floor, and here, when 
the mill is completed, there will be over 400 sets of roller mills 
arranged in twelve lines. As stated above, only one-half of the 
machinery has been placed. So far 101 Gray roller mills have 
been furnished by E. P. Allis and Co., of Milwaukee, Wis. All 
of these machines are double, with rollers 9in. by 18in.insize ; and 
comprise sixty-four corrugated machines, twenty-seven smooth 
roller machines, and ten porcelain machines. There are 125 of 
Steven’s roller mills furnished by Jno. T. Noye and Sons, of 
Buffalo, N.Y. There will be twenty pairs of millstones in the 
whole mill, which will be used on middlings. The millstones are 
arranged in one line along the north wall of this storey, and are 
handsomely fitted up in black walnut and ash, and are all pro- 
vided with Behrns’ patent high-pressure millstone ventilation, 
furnished by Brehmer Bros., of Philadelphia. On this floor 
there is a weighing hopper and scales, the hopper holding 800 
bushels, and a line shaft 120ft. long, from which power is trans- 
mitted to drive the flour packers on the floor above. The third 
floor is the packing room, where on each side of the mill will be 
placed when the second half of the mill is finished twelve Eureka 
flour packers, making twenty-four in all, furnished by the 
Barnard and Leas Manufacturing Company, of Moline, Ill. One 
end of this floor is partitioned off for a cleaning room, deriving 
its power from a separate belt. The greater part of this floor 
is taken up with storage bins, and plenty of room is left for 
handling the flour after it is packed. On the fourth floor the 
bolting chests begin and run up to the attic. In the eastern half 
of the mill now running there are eight double and four single 
chests, which on the three floors above contain forty reels each, 
and on the fourth floor above twenty-two reels, making 142 reels 
in all, each 14ft. long. On this floor there are twenty-three No. 
2 Smith purifiers, furnished by the Geo. T. Smith Purifier Com- 
pany, of Jackson, Mich. Besides this machinery, there are bins 
over the flour packers on the floor below, made out of boiler iron, 
6ft. in diameter and extending through two storeys. In the end 
of this storey, set a) for wheat cleaning, like the floor below, 
there are four Richmond brush machines, furnished by the 


Richmond Manufacturing Company, of Lockport, N.Y., and 
two large size Kurth cockle separators, furnished by the Cockle 
Separator Manufacturing Company, of Milwaukee. On this floor 
there are also four Niagara bran dusters, furnished by the Rich- 
mond Manufacturing Company, of Lockport, N.Y. On the fifth 
floor, besides the continuation of the bolting chests, there are 
four Richmond brush machines, four Barnard and Leas separators, 
and two centrifugal flour bolters. On the sixth floor there are 
four centrifugal flour bolters, furnished by John Fiechter, Son, 
and Co., of Minneapolis, four Niagara bran dusters, four Victor 
smutters, furnished by the Barnard and Leas Manufacturing 
Company, and four Richmond brush machines. The continuation 
of the bolting chests extends through this storey and the next, 
and on all these floors are more Smith purifiers, making 100 in 
all. When the whole mill is completed it will contain 200 of 
these machines. The Hardenbergh dust-catcher is used on the 
purifiers. On the seventh floor are three lines of shafting, from 
which are driven the elevators and bolts. The wheat-cleaning 
machinery of the mill was furnished by the Barnard and Leas 
Manufacturing Company, of Moline, Ill., the Richmond Manu- 
facturing Company, of Lockport, N.Y., and the Cockle Separator 
Company, of Milwaukee. 

Mr. W. F. Gunn, of Gunn, Cross, and Co., Minneapolis, 
furnished the plans for the mill, which were made under his 
direct supervision, and he also acted as superintending mill- 
wright of the mill. Mr. Gunn may well be proud of his work, 
which shows at every step evidence of a master head and hand. 
The Pray Manufacturing Company, of Minneapolis, furnished the 
machinery. 

The mill has the most ample facilities for receiving grain and 
shipping flour. Indeed, this is absolutely necessary when we 
consider that the mill, when the western half is completed, will 
use 25,000 bushels of wheat every day it runs. There are two 
lines in front and three in the rear of the mill, affording con- 
nection with the St. Paul, Minneapolis and Manitoba, the 
Chicago, Milwaukee and St. Paul, and the Chicago, St. Paul, 
Minneapolis and Omaha Railways. The facilities are such that 
eight cars of wheat per hour can easily be unloaded. As feeders 
to the Pillsbury Mills may be counted thirty-six elevators 
situated in different parts of the State, operated by Messrs. Pills- 
bury and Hurlbut, and having an aggregate capacity of 
2,173,000 bushels. The capital invested in conducting this 
part of the business will readily be seen to be immense. The 
mill is supplied with an elevator for passengers and freight, and 
is lighted by a Brush electric light, of 32,090 candle power. 
Steam for heating the building is supplied by two steel boilers 
placed in a fireproof building separate from the mill. Electric 
call bells are on every floor, and the mill has telephone connec- 
tion with Minneapolis, St. Paul, and Stillwater. Among other 
features of the mill which may be noticed, is the central stair- 
way, which is a spiral, and is built of iron. The interior of the 
mill is painted white with red trimmings, while the roller mills, 
stairways, and scales are also red. 

The half of the mill now completed is capable of turning out 
over 2500 barrels per day, having recently made forty-seven 
barrels more than that amount. This will give the completed 
mill a capacity of 5000 barrels per day, making it the largest 
mill in the world. 

On the next page we illustrate the wheel in position and in 
detail. The wheel works under a 50ft. head, gives 1400-horse 
power, and makes 2500 barrels of flour per day. The excavation 
for the wheel, Fig. 1, is made in solid rock, the first 20ft. to 
25ft. being limestone, which is underlaid by sandstone. The 
wheel rests on I beams and sits in a flume 12ft. diameter, made 
of in. boiler iron and surrounded by masonry. The wheel 
has a draft tube 8ft. long, and the pit is 7ft. deep below the 
mouth of the draft tube, water being carried away by the 
tunnel tail race excavated through solid rock. The wheel 
shaft is 64in. diameter and of the best steel, and power is 
transmitted, as we have said, to an 8in. shaft by a pair of 
bevel mortice gears 18in. face, 5in. pitch, 48 cogs in the 
mortice wheel, and 47 cogs in the pinion. The speed of wheel 
shaft is 145 revolutions per minute. The poweris transmitted from 
two pulleys on the lay shaft 12ft. diameter by 60in. face, driving 
two 9ft. by 60in. pulleys onthe main line shaft, from which 
the mill is driven, as we have explained, by two 48in. double 
leather belts. 

Fig. 2 is the outer chute case, Fig. 3 the register gate, 
Fig. 4 is the top of wheel case, Fig. 5 shows the wheel 
removed from the case, and Fig. 6 the wheel and case complete. 
We are informed that every separate part is fitted to a standard 
gauge. Thus duplicate parts that will fit can be furnished in 
case of accident. Fig, 2 is the outer case and cylinder, with the 
bridge tree and wood step which support the wheel in position. 
This cylinder is one casting, and after receiving the bridge-tree 
and case, which are secured by set screws, is placed upon a 
horizontal boring mill, and the case is bored out to receive the 
register gate, Fig. 3, which revolves within it. The cylinder has 
a projecting flange, which rests upon the floor of the flume, and 
this flange is faced off true, at a right angle with the wheel 
shaft, so as to insure the wheels sitting plumb, provided the 
floor of the fiume is level. Fig. 3 illustrates the gate, which is 
cast in one piece, with fixed water-ways corresponding with the 
chutes in the outer case—the two combined forming one duplex 
chute. This gate is bored out to receive the wheel, and is 
turned off to fit the outer case, within which it revolves, and is 
moved for the purpose of admitting and shutting off the water 
by means of a segment and pinion. The movement of this 
register gate regulates the amount of water supplied to the 
wheel, and, it is claimed, secures an equal and uniform delivery 
on all parts of the wheel, without changing the direction of the 
current or the relative angle of the stream and the face of the 
bucket, or in any degree checking the velocity of the water 
admitted to the wheel. Fig. 4 represents the top or crown plate 
of the wheel case with the pedestal attached, through which the 
wheel shaft passes. It extends over the register gate, and is 
fastened by set screws to the outer chute case. This arrange- 
ment protects the gate entirely from vertical pressure of the 
column of water, and renders its movement very easy. The 
pinion and segment by which the gate is operated are completely 
housed, so that they are protected from breakage by foreign 
substances getting in between the teeth. The cap of this 
housing may be easily detached, as shown in Fig. 6, by simply 
removing two screws. The pedestal, which surmounts the 
wheel case, after being faced off true is fastened to the top or 
crown plate by set screws. The seat below the follower-blocks 
insures, it is claimed, a rigid upper bearing for the wheel shaft, 
independent of the folluwer-blocks ; and in connection with the 
arrangement of the bridge-tree which holds the step for the wheel 
shaft, secures perfect steadiness of motion, the minimum of 
friction, and the utmost strength and durability. Fig. 5 shows 
the Victor wheel on its shaft removed from the chute case. As 
will be seen, the wheel is radically different from any other 
wheel in the market. It receives the water upon the outside 
and discharges it downward and outward, the lines of discharge 
oceupying the entire diameter of the lower portion of the wheel 
excepting only the space filled by the lower end of the shaft.. 
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This wheel has been running nearly a year, and the pro- 
prietors of the mill, Messrs. Charles A. Pillsbury and Co., 
state that they have never been stopped a moment by the wheel, 
and it has not gone down on its step, a remarkable fact con- 
sidering the enormous weight of wheel, shaft, gear, and column 
of water. These facts possess special interest just at present, 
— the claims of various turbines are being described in our 
columns. 


HANSELL’S STEEL TRAMCAR AND WAGON 
WHEELS. 


THE accompanying engraving illustrates one of many forms of 
wheels made of crucible cast steel by Messrs. Hansell and Co., 
Sheffield, this form being specially intended for tramway cars. 
It will be seen that the spokes are curiously arranged, and of a 
curved form, so that internal strains which might be initially 
resident in a wheel with straight or ordinarily formed spokes are 
avoided, and at the same time the wheel so formed, owing to its 


elastic flexibility, is capable of withstanding without fear of frac- 
ture the heavy impact strains so common in tramcar traffic. The 
wheel is, moreover, light in the spokes and boss, and a consider- 
able thickness, 1gin., put into the rim, which will thus last a 
long time, and when worn down may then be turned up and 
receive a steel tire in the ordinary way. The makers claim 
several advantages for their wheels, which, we understand, are in 
extensive use here and on the Continent for tramway car and 


other purposes. 


THE BURSTING OF FLY-WHEELS. 


Ir has been in but a small proportion of the cases of fly-wheel 
bursting or fracture that centrifugal strain alone can have been 
sufficient to have overcome the tensile strength of the material 
of. the rim. The velocity at which they have run has 
seldom been so high as to develope the strain. Another source 
of fracture has been pointed out by Mr. G. M. Hopkins in the 
Scientific American, namely, the jerking movements transmitted 


to the wheel rim by crank shafts even slightly loose in their bear- 
ings, or bearings which are loose. A fly-wheel may, as is known, 
be moved in a plane parallel with its axis, or parallel with 
itself, without creating any more internal disturbance than 
would result from moving it in the same way while at rest. But 
when a force tending to produce rotation at right angles to the 
plane of the wheel’s rotation is applied, the effect will be vastly 
different, and the result will be a tendency to rotate about a 
new axis between the other two, and the centrifugal strain upon 
the wheel is supplemented by a twisting strain, which is an 
important and generally unnoticed factor in the destructive 
action. 


Any wheel whose axis is swung in a plane at right angles to its 
plane of rotation, either occasionally and irregularly or frequently 
and regularly, tends to turn laterally on an axis between that 
of the normal rotation and that of the extraneous disturbing 
force. The annexed ing shows a flexible wheel, which 
clearly exhibits the effects of these disturbing forces. The rim is 
of rubber, the spokes of spring wire, and when the wheel is 
revolved very rapidly and moved in a plane parallel with itself 
no disturbance results, and no effect is produced by moving it at 
right angles to its plane of rotation ; but when the wheel is 
turned even slightly out of parallelism with the plane in which 
it was rotating by swinging the shaft angularly, the rim, while 
preserving its circular form, inclines to the plane of the rotation 
of its shaft, bending the spokes into a concave form on one side 
of the hub and convex on the other, showing the effects of the 
disturbing force on the figure of the wheel, as in Fig. 2. When 
the disturbing force is rhythmical the wheel sets up lateral 
vibrations and wave motions in the rim, which are apparently out 
of all proportion to the extraneous force applied. From this 
experiment it is evident that the lateral swinging of the shaft of 
a fly-wheel—for instance, when its journal-boxes are loose, or 
when the frame of the machine of which the fly-wheel forms a 
part is yielding—tends to weaken the wheel even when the 
lateral movement is slight ; and where it is great, as when the 
shaft is broken, the twisting effect is correspondingly great, and 
the wheel or its support must yield. 

Fig. 3 illustrates the effect of a lateral blow on the rim of a 
fly-wheel. Of course the effect is much exaggerated in the 
flexible wheel, but it shows the form taken by the rim under a 
blow, the blow producing a much greater effect on the wheel 
while in motion than when at rest. 


Fig. & 


POTTS’ AUTOMATIC FEEDER FOR MILLS. 


THE invention illustrated by the accompanying engraving, 
which we reproduce from the American Miller, is designed to be 
a simple but effectual method of securing a regular and even 
feed on purifiers, rolls, grain hoppers, or other machines which 
are supplied direct from elevators, bins, &c. Fig. 1 shows its 
application to a machine, with a roller feed, and Fig. 2 its appli- 


cation to a machine having a vibrating feed board. The operation 
of the device is the same in both cases. When the ordinary 
adjustable feed-board is on a purifier, it is taken off. A part of 
the front of the hopper is then cut away, and the narrow piece to 
which the valve is hinged is fastened to the remaining portion of 
the hopper, as shown at C. The weight on the beam B is set to 
keep sufficient material, whether it be grain or middlings, in the 


hopper to feed the full width of the machine. When more than 
this desired amount comes on, the pressure on the valve A on the 
inside is greater than the pressure on the outside, and therefore 
opens the space between the feed roll and the valve, thus allow- 
ing the material to pass out. It is thus automatic, and does not 
require constant attention for its regulation. 

It is claimed for this device that it saves time spent in adjust- 
ing and matching the ordinary feed-board; that it gives a 
uniform feed at all times, and that it avoids choking caused 
the filling up of the hopper, as often happens when a rigid feed- 
board is used. The feeder is made by the Cockle Separator Com- 
pany, Milwaukee. 
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COMPOUND WINDING ENGINE, CALUMET MINE 


CONSTRUCTED BY MESSRS, I. P. MORRIS AND CO. FROM THE DESIGNS OF MR. LEAVITT. 
(For description see page 192.) 


| 
Zs =: 
= 
fi 
| 
ENO ELEVATION ‘tow PRESSURE ENCINE END ELEVATION HICH PRESS. ENCINE a 
SECTIONS OF CYLINDERS AND RE-HEATERS 
= 
4-------—- 49 4---------- » 6.72 
' 
"a 
' 
| 


Lp 
\ 
| 


NEL 


SLIDE VALVE 


| 


192 


THE ENGINEER. 


Marcu 17, 1882. 


COMPOUND WINDING ENGINE, CALUMET 
AND HECLA MINE. 

In THE ENGINEER for February 17th, 1882, we illustrated a 
compound engine designed for pumping sewage at Boston, U.S., 
by Mr. Leavitt, an American engineer, enjoying a considerable 
reputation for the construction of this class of machinery. Our 
engravings were prepared from a photograph kindly placed at our 
disposal by Mr. Reginald Bolton, Terrace Royal, Nottingham. 
We now illustrate a winding engine, designed by Mr. Leavitt, 
known as ‘‘ The Superior,” the details of which have much in 
common with the engines we illustrated on the 17th February. The 
Superior was fully described in a paper recently read by Mr. 
Leavitt before the American Society of Mechanical Engineers, and 
his paper we reproduce. The paper isa description of a compound 
hoisting engine, built by the I. P. Morris Co., of Philadelphia, 
for the Calumet Mine. It is the fourth engine of its kind 
ordered by the Calumet and Hecla Mining Co., for whom the 
design was first specially made in 1874, and by reason of greatly 
exceeding its pred s in size and power, it has been named 
the “* Superior.” 

Engine No. 1 was built in 1874 for pumping the water required 
by the separating and dressing machinery at the company’s stamp 
mills, which are situated at Lake Linden, Michigan. It was an 
outcome and departure from the Lynn pumping engine, the 
arrangement of cylinders with their outer ends placed near 
together, and their pistons connected to opposite ends of a beam, 
being retained, together with the valve gear. The departure from 
the Lynn engine consisted in inverting the cylinders, placing the 
beam below them, with its journals carried in pedestals on the 
main bed plate, and so constructing the beam that the connection 
from it to the crank was situated above and between the piston 
connections. The position of the shaft was by this means brought 
very nearly in the same horizontal plane as the main beam centre, 
its distance from the same being a little greater than the length of 
the connecting rod. Two pumps were used in this engine, one 
being located at each end of the ation and both were hung to and 
below the bed plate. The latter consisted of a pair of deep hollow 
oe, placed parallel with each other and bclted at their ends to 

eavy foundation piers. This arrangement afforded excellent 
facilities for getting at the pumps. It should be stated that this 
No. 1 engine had its low-pressure cylinder placed vertically, and 
its high-pressure cylinder at an angle of about l5deg. from 
vertical. One pump was situated in the same centre line with the 
low-pressure cylinder, thus allowing the steam and water pistons 
to be rigidly connected. The pump at the high-pressure end of 
the beam was also vertical and worked by a trunk connection from 
the beam. 

Although the first engine was built with the intention and 
expectation that it would have a large surplus capacity, the 
additions to the works were so large before it was put in operation 
that it had to start at a speed greater by 25 per cent. than its 
intended maximum, and before it had run one year this speed was 
nearly doubled. The great demand for water at the stamp mills, 
and the success of the first engine in supplying it, decided the 
authorities of the Calumet and Hecla Co. to build a second 
pumping engine in 1876, of more than twice the nominal capacity 
of the first, and a third engine to be used for hoisting and general 
machinery driving at the Hecla Mine. 

The second engine was very like its predecessor, save in the 
construction of the pumps. The latter were fitted with differential 
plungers in lieu of buckets and plungers, and the change has proved 
a good one. The No. 2 pumping engine was put in regular service 
early in December, 1876, and has run constantly 144 hours per 
week since that date, save on weeks having legal holidays, and one 
entire week when it was laid off to test the pumps of the No. 1 
engine after they had been fitted with improved valves. During 
the period of its operation it has made forty millions of revolutions 
and raised approximately thirteen thousand millions of gallons of 
water against a dynamic head of 51ft. It has neither required 
nor received any repairs. The dimensions of the No. 2 pumping 
engine’s cylinders are 17}in. and 36in. diameter by 5ft. stroke, and of 
the pumps, 20in. and 28,',in. diameter of plungers, by 5ft. stroke. 
The usual speed is twenty-four revolutions per minute. The third 
engine was erected at the Hecla Mine in the fall and winter of 
1876 and 1877, and started early in 1877. It is employed to drive 
four hoisting drums, each 24ft. diameter, and weighing 70 tons, 
also a pair of 28in. by 48in. air compressors, the stone breakers, and 
other mine machinery. Its load is exceedingly variable, running 
from flying light to 650-horse power. The cylinders were origin- 
ally 18in. and 36in. diameter by 5ft. stroke ; but for the purpose of 
increasing the power of the engine, two new cylinders have 
recently been made, having diameters of 22}in. and 38in. The Hecla 
hoisting engine makes forty-eight revolutions per minute, and runs 
twenty hours per diem. The extreme variability of the load was 
considered a condition directly opposed to a first-class economy, 
and the constructor’s guarantee was four pounds of Brier Hill coal 
per horse-power per hour, the coal to be of such quality as should 
evaporate 7°74 lb. of water per pound of coal from and at 212 deg. 
On a trial of five days in May, 1877, the coal averaged 341b. per 
horse-power per hour, and the evaporation 7°42 lb. of water per 
Ib. of coal from and at 212deg. During a trial extending from 
December 21st, 1880, to January Ist, 1881, the consumption of 
coal was found to be 2°13 lb., and of feed-water, 16°3 lb. per horse- 
power per hour. The power during the latter averaged more than 
double the average exhibited on the preceding trial. In 1878 a 
design was commenced for an engine of 1500-horse power, to be 
located at the Calumet Mine. Before the drawings were completed 
it was deemed judicious to increase the size of the engine to 
2500-horse power, and a contract for the same was entered into in 
the fall of 1879. This engine is shown in the engravings on 
pages 191 and 194. 

In designing this engine, the economical advantages of high 
pressure and high piston speed were carefully taken into con- 
sideration ; 1351b. per square inch was adopted for the former, and 
720ft. per minute for the latter. As the load when the engine is 
first put in service will, on the average, be but about one-fourth of 
its rated power, extra precautions have been taken to provide 
against losses due to internal radiation. To accomplish this, the 
cylinders have been thoroughly steam jacketted on sides and ends, 
and the exhaust from the high-pressure cylinder is passed through 
chambers filled with small brass tubes, through which steam of 
boiler pressure circulates. There are two of these chambers— 
which are called reheaters—placed between the cylinders, one at 
either end, and each contains about 700 square feet of heating 
surface. The arrangement is shown in the side elevation 
of the engines, page 194. The “Superior” has both high- 

ressure and low-pressure cylinders placed vertically, the distance 
tween centres being 9ft. The diameter of the high-pressure is 
40in., and of the low pressure 70in. Each has 6ft. stroke of piston, 
and the speed will be sixty revolutions per minute. The reheaters 
that connect the cylinders are oblong chambers in their trans- 
verse and vertical dimensions, page 191. Each contains 941 
brass tubes, gin. diameter, and 60in. long. The live steam is 
inside, and the exhaust outside these tubes; by the use of 
-— s all the tube surface is made efficient. 
he distribution of steam is effected by gridiron slide valves, 
page 191, which have a short horizontal travel. There are four 
valves for each cylinder, each being actuated by a separate grooved 
cam, so that its movements can be independently controlled and 
adjusted. The valve gear consists of eight grooved cams, 
fixed on a revolving shaft, which is driven by mitre gears from 
the main crank shaft. The cam shaft is carried in bracket 
bearings, which are secured to the side of the main bed 
em and in addition have feet which rest upon the engine 
oundation. The cams give motion to levers, whieh in turn com- 


municate it to the bell cranks that move the valves. The connec- 
tions between the levers and bell cranks are tubular. The cam levers 
are made of Chester cast steel ; their pins and rollers are of hardened 
open hearth steel. The throws of the cams are also of hardened 
steel. The cut-off is effected by the high pressure inlet valves, and is 
automatically controlled by the governor. The range is from 0 to 
0°6 the stroke. This is accomplished by making the cam in two 
parts, one for opening and the other for closing the valves. The 
opening part is made fast to the cam shaft, while the closing part 
is driven through a sleeve, which has a key slot running its entire 
length. The shaft inside the sleeve has a spiral keyway, and a 
key is fitted to it and to the slot. This key is also made fast to a 
sliding collar, which embraces the sleeve, and is capable of being 
moved back and forth by a yoke and lever. The lever receives its 
motion from the piston of a small steam cylinder, the valve of 
which is operated 5 the governor in such a manner that the posi- 
tion of the piston is definitely fixed by the position of the governor 
balls. Abundant power for moving the collar is thus provided, in 
combination with a very delicate and sensitive Porter governor to 
determinate where and how far it should be used. The cam just 
described operates two independent compound levers, one being 
required for each high pressure inlet valve. The compound levers 
are so constructed that one part has a fixed pivot at one end, and 
a roller fitting the opening cam at the other. At the middle of its 
length there is a stud, to which the other part of the lever is 
pivotted. This lever is provided with a roller that fits the movable 
or closing cam, which is situated about one-third of its total length 
from the pivotted end. The outer ends of these second levers are 
connected to vibrating cams that move the inlet 
valves, the function of the vibrating cams being to allow the large 
amount of lost motion that is indispensable in obtaining a quick 
movement. As the travel of the inlet valves is but one inch, while 
that of the vibrating cams is 12in., a very sharp cut-off results. The 
low pressure inlet valves are set to close at 35in. from the commence- 
mentof the stroke. The othercams are similarly constructed. It will 
be observed that the disc part of the cam is attached to a centre that 
is keyed to the cam shaft. These centres have a T-shaped groove, 
into which the bolt heads that secure the discs are fitted. This 
construction allows any amount of adjustment that can be desired, 
as will readily be seen. 

The hand gear consists of a pair of small steam cylinders, which 
turn a crank shaft that can be connected at will with the cam 
shaft by a clutch, the axes of the two shafts being in the same line. 
The mitre gear on the cam shaft also has a clutch, which is con- 
nected to the clutch on the small crank shaft, in such a manner 
that it must be thrown out of gear before the other can be put in gear, 
and vice verséd. The excentrics for working the valves of the small 
cylinders are placed on a separate shaft which is turned by a hand 
wheel. The excentrics give motion to levers which are pivotted to 
other levers that receive motion from the pistons. A differential 
motion is thus imparted to the valves, with the result that the 
engines will stop immediately when the hand wheel ceases to turn, 
because the motion imparted by the levers connected with the 
pistons will close the valves. 

The main framing of the engine is formed by four massive 
columns, which are secured to the bed plate, and have suitable 
flanged facings to their upper ends, to which the feet of the 
cylinders are bolted. These columns also form the crosshead 
guides. The hed plate is in four pieces—two sides and two ends 
—the back end forming the air pump and channel way. The jaws 
for the crank shaft and beam pedestal boxes are cast in the side 

ieces of the hed plate, all the journals being situated in the same 
Eeaeatel plane. The gross weight of the bed plate is 65 tons, 
each side piece weighing 21 tons. 

The running gear of the engine, with the exception of a beam 
and crank throws, is of steel. The piston rods are respectively 
63in. and 7in. diameter. The crossheads, low-pressure link, 
connecting rod, main centre, crank pin and shafts, were made 
by Krupp, of Essen, and are beautiful work. The low- 
pressure link and the connecting rod are of a peculiar 
construction. A jaw is formed for the boxes by cutting in 
from the side. A binder is then fitted so as to hold the jaw om 
opening or closing, and the adjustment of the boxes is effected bya 


square feet of exposed surface. By this method the water enters 
the boilers at 140 deg. and upwards, The main steam pipe is of 
wrought iron tubing, 12in. diameter, and about 75ft. long. It dis- 
charges into a receiver near the engine, which is 5ft. in diameter, 
and 15ft. high, A short pipe, 12in. diameter,, connects the 
receiver with the high-pressure cylinder. It is expected that the 
Superior, with three of its boilers, will be completed the present 
season. In conclusion, the writer desires to put on record the fact 
that the creation of the plant, to which the Superior forms the 
latest and greatest addition, is due to Professor Alexander Agassiz, 
the president of the Calumet and Hecla Mine, whose forecast and 
sagacity as a man of affairs are only equalled by his skill asa 
scientist. An engineer by profession, be has the great advantage 
of a able to grasp engineering details, and thus fully com- 
prehends what is often lost sight of—the axiom that the best is 
the cheapest. 


THE INSTITUTION OF CIVIL ENGINEERS. 


STEEL FOR STRUCTURES. 

Ar the ordinary meeting on Tuesday, the 28th of February, Mr. 
E. Woods, vice-president, in the chair, the paper read was on 
* Steel for Structures,” by Mr. Ewing Matheson, M.Inst. C.E, The 
object of this paper was to state the present position which steel 
occupied, as compared with iron, as a material of construction ; 
and to examine the reasons why, while steel was rapidly supersed- 
ing iron for ships and boilers, it was so seldom used for bridges. 
Steel possessed the important advantage of a —_ one and 
a-half to twice that of iron, as well as superior elasticity and 
ductility ; and, owing to the method of manufacture, plates and 
bars of the usual kind could be made of steel in much larger pieces 
than was possible with iron, thus avoiding the numerous joints 
which the smaller pieces involved. The special treatment 
necessary for steel could soon be learnt by workmen accustomed to 
iron, and the tools and machinery of a factory could be used for 
either metal. In regard to wasting by rust, sufficient time had 
hardly elapsed to prove positively the durability of steel as com- 
pared with iron, but at present it appeared as if the difference, if 
any, was in favour of steel. Because of its greater strength, 
structures equal to iron could be made of less weight in steel ; and 
in regar1 to ships, this saving allowed a corresponding increase in 
cargo-carrying capacity, or a reduced immersion. In boilers, plates, 
whether of steel or of iron, could not conveniently be of more than 
a certain thickness, and the working pressure was limited accord- 
ingly; but the superior strength of steel permitted a working 
pressure of steam one-third greater than in boilers of iron, thus 
allowing a saving in the space occupied for a given power, and 
greater economy in fuel. In aout to girders or bridges, if 
strength and elasticity were assured, there was not the same 
necessity for the great ductility which in ships was so important 
to resist concussion; but the rules of the Board of Trade, which 
controlled railway structures in this country, allowed working 
strains on the parts of steel bridges based on the extremely ductile 
steel used for ships. That was to say, while the maximum strain 
allowed on iron was 5 tons per square inch of sectional area, a 
strain of only 64 tons was allowed on steel. By this limitation, 
the engineer, in designing bridges, was unable to take full 
advantage of steel; and as, moreover, for various secondary 
reasons, the thickness of in a steel structure could not be 
reduced, in proportion to those of an iron structure, quite so much 
as even the permitted strains allowed, bridges of moderate span 
could not be made so cheaply of steel as of iron, so long as the 
cost of the material exceeded, as at present, that of iron in a 
proportion equal to that of the greater strains permitted. Until 
the present time, the cases in which steel had been profitably used 
were those in which, because of difficult transport in new countries, 
lightness was of great value, and those where, owing to great 
length of span, the weight of the material itself, as distinct from 
the dead and moving load it had to carry, imposed the principal 
strain, a compound saving being thus afforded by the use of steel. 
In this way, while a saving in weight of only 12 per cent. could be 


wedge, which is drawn up by a screw and nut; two set screws 
bearimg against the upper edge of the wedge hold it solid, The 
boxes are also held solid by set screws in their fianges. The beam, 
or perhaps the term rocker, would be more appropriate—page 194— 
consists of a pair of gun iron wheels, 11ft. in diameter, with the 
pins for piston and crank connections forced into their rims. The 
main centre is 18in. diameter on the body, and 15in. diameter in 
the journals, which are 30in. long. A heavy counterbalance cast- 
ing is bolted to the bottom of the beam wheels, its weight being 
adjustable so as to equilibriate all the vibrating parts. This is a 
matter of importance, as these weights aggregate upwards of 
25 tons, and make 120 vibrations per minute. The crank shaft is 
18in. diameter in the journals and 45ft. long overall. The journals 
have a length of 32in. The crank pin journal also is 18in. 
diameter, and has a length of 24in. The crank throws are made of 
the best charcoal scrap iron, and weigh 4 tons each. The total 
weight of the shaft is nearly 30 tons. The air pump is horizontal 
and double-acting, 30in. diameter and 30in. stroke ; it is worked 
by an arm on the end of the main centre. It is of the plunger 
construction, and has water packing. The valves are of rubber, 
and have iron grids for seats. There are two pulley fly-wheels, 
each 32ft. in diameter, 32in. face, and weighing 45 tons. Each 
consists of a centre and 12 segments, an arm and a segment being 
cast together. Asa precaution to resist danger from centrifugal 
force, the rim has twenty-four wrought iron braces 3in. by lin. in 
section for securing it to the centre. Each pulley will carry a 30in. 
treble belt, which will have to transmit a maximum of 600-horse 
power to be distributed by wire rope transmissions over a length of 
2000ft. One end of the crank shaft will be coupled to the pinion 
shaft that drives the hoisting drums, and the other end to a pinion 
shaft for driving two pairs of 32in. by 48in. air compressors. All 
the shafting is made of steel, and varies from 12in. to 18in. 
diameter, being proportioned to transmit with entire safety the 
maximum power of the engine, which is estimated at 4700-horse 
power when working with six expansions. It is hardly necessary 
to remark that such an amount of power is not likely to be called 
for very shortly. The foundations are constructed of brick and 
stone masonry. They are 40ft. long, 18ft. wide, and 18ft. deep 
above the pocket holes for bolts. They rest upon rock bottom. 
For supplying steam to the Superior, there will be five locomotive 
boilers, containing in the aggregate 260 square feet of grate, and 
11,000 square feet of fire surface. The dimensions of each boiler are 
as follows :—Length, extreme, 33ft. 4}3in.; breadth of fire-box at 
bottom, 9ft. 2iin.; height of fire-box, extreme, 8ft. ;‘;in.; inside 
diameter of barrel, 7ft. Each boiler has two furnaces 8ft. long, 
4ft. wide, and 5ft. 6}in. high, above base ring; behind each 
furnace is a combustion chamber, 2ft. llin. long, extending into 
the barrel of the boiler, where the two unite ina single chamber, 
4ft. lin. long, up to the front tube sheet. There are 118 iron 
tubes, 3}in. diameter outside, and 18ft. long between tube sheets. 
All the plating is of the best quality of open hearth steel, varying 
from ¥;in. in thickness, as used in the furnaces, to ,;‘;in. in thick- 
ness, for the circular shell. All the joints of the barrel are butts, 
with outside and inside straps; and are double rivetted throughout. 
The staying is proportioned for a working pressure of 135 Ib. per 
square inch. The crown sheets are hung & bolts to wrought iron 
arches, which are rivetted to the roof of the boiler ; and the bolts 
are so arranged that a man can pass the entire length of the 
crowns and examine every part. Access can also be had to the 
barrel, below the tubes, for its entire length. 

The boilers are supported by a cast iron ashpit at the furnace 
end, and three cast iron cradles under the barrel; the cradles 
rest on iron balls, so as to move freely, to accommodate the 
expansion. There is no brick setting ; to prevent radiation, there 
is careful clothing with non-conductors. h pair of boilers will 
have a flue heater for the feed-water. These heaters are composed 
of brass tubes, 2}in. inside diameter, having several hundred 


btained in a bridge of 50ft. span, a saving of 30 per cent. could be 
obtained in a bridge of 500ft. span. With the present prices of 
iron and steel there would be a loss by using steel in the small 
span and a gain by using it in the large span. But while there 
might be no immediate pecuniary saving by using steel, there was, 
owing to the very moderate strains permitted on this new material, 
a much greater margin of safety than in iron. Hence the question 
arose whether, even although the cost of steel bridges of moderate 
span might be greater than that of iron bridges, they should not be 
preferred, and their use enforced, because, if measured by units of 
strength and durability as well as of money, they would be cheaper 
eventually. 

There were several means by which the use of steel might be 
extended. In the first place, the experience gained during the last 
few years, as to the certainty of quality and the readiness with 
which it could be treated, had not yet spread to all concerned, 
especially to engineers abroad, who awaited some authoritative 
affirmation to set against the records of early mistakes, misapplica- 
tions, and failures. The proper treatment of steel had now been 
thoroughly investigated, and the circumstances under which the 
metal was damaged, by punching holes and other manipulation, 
were well understood, But there was also needed some ready 
means of verifying quality. This was far more necessary in steel 
than in iron, because in the latter the range within which strength 
might vary was only one-sixth, whereas steel had a much wider 
range. Again, the mere fact that iron had been rolled into shape 
ensured a certain minimum of quality, while if steel chanced to 
bad it might be one-half weaker than was wanted. An authori- 
tative brand or hall-mark seemed necessary, if steel was to be 
universally accepted, and the author suggested that some mark 
should be adopted, as denoting quality and kind, the addition of 
the particular trade-mark of each maker serving as a warranty. 
But in order to encourage a further use of steel, the Board of 
Trade rules should be altered. While a certain minimum of 
strength and ductility might be demanded, the present limits to 
the maximum straining should be amended, so that, instead of 
64 tons per square inch, 8 tons might be allowed, an increase 
amply justified by the experience acquired during the last few years. 
If this was done, the greater demand would almost certainly have 
the effect of bringing the price nearer to that of iron, as had been 
the case with rails, The author set forth the present rules of the 
English Admiralty and Lloyds’ in regard to steel for ships, and 
directed attention to the different om of the French Admiralty, 
to exemplify the alterations which he proposed. As it was by 
means of a Royal Commission that the present strains on steel 
were permitted, it was time that another commission should be 
appointed to inquire into the facts more recently acquired, and to 
grant more liberal rules for the future. With an extension of the 
—— limit of 6} tons, there would be such a demand as would 
ead to improvements in the manufacture, increase the output, and 
reduce the price of steel. The whole calculation would then be 
altered, and when steel might not only be worked to 8 tons strain 

r square inch, but the difference in price over iron was less than 
it was now with 65 tons, then, but not till then, would the era of 
steel structures have arrived. 


NAVAL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—Robert E. Widdecombe, chief 
engineer ; Frederick A. Cocks, engineer ; and Arthur W. Turner, 
assistant-engineer, to the Amethyst, when commissioned on the 
21st inst. illiam G. Stirling, engineer, to the Bullfrog. 


THE MANUFACTURE OF SPIEGELEISEN IN ENGLAND.—The 
make of spiegeleisen for the Bessemer process is largely in- 
creasing in the United Kingdom, and now amounts to nearly 
100,000 tons per annum, of which the largest quantity is produced 
in South Wales. In that district one firm has had t furnaces 
regularly engaged in making spiegeleisen during 1881, 
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RAILWAY MATTERS. 


THE three railway officials responsible for the collision and loss 
of life at Charenton last September were sentenced on Saturday 
last to twelve, eight, and six months’ imprisonment respectively. 

THE report by the directors of the Callender and Oban Railway, 
to be submitted to the shareholders next Tuesday, shows that 
locomotive power for the half-year ending 31st January, 1882, cost 
£4581 5s., the total train mileage in that time being 131,038 miles, 

A MAGDEBURG inventor has, it is said, secured a patent for an 
indicator with duplicate pistons, springs and cylinders, which is 
connected to both ends of the cylinder, so as to produce a figure 
row shall show the amount of work done in a complete double 
stroke. 

Since August, 1881, the ‘‘ American Travellers’ Official Guide ” 
has added new names to its station index. It was either very 
incomplete before, or the 8242 new miles of line since 1880 have 
about that number of stations, and this would make them about 
4°12 miles apart. 

THE Board of Trade have issued a provisional order authorising 
the use of steam on the main line of the North Staffordshire tram- 
ways system for seven years. The extension of the company’s 
line to Tunstall is stopped pending the decision of the Board of 
Trade on the application for the use of steam in Burslem. 

THE American locomotive with Eames’ brake, to which we 
referred some time back in Lancashire Notes, was run a trial trip 
with a special train from Manchester to Leeds and back, on the 
Lancashire and Yorkshire Railway, on Wednesday, and has for 
the present been returned to the locomotive shed. No official 
statement has yet been made as to the result of the trial. 

THE Lancashire and Yorkshire Railway Company has resolved 
to abandon all previous projects for the extension of Tithebarn- 
street station at its pont distressing high level, and has taken 
into consideration the alternative of constructing a totally 
new station on the level of Tithebarn-street. ‘his, the Bootle 
Times says, they are advised by their consulting engineer, Sir John 
Hawkshaw, is perfectly feasible, and it is stated by the originator 
of the proposition, who is a talented engineer inthe neighbourhood, 
that a very large saving in cost will be effected by thus placing the 
new station on the ground level, as may be readily appreciated by 
anyone who is familiar with the colossal system of vaulting under 
the present station, which was to have been reprodu in the 
new. 

THE important event for Newfoundland, the first railway trip, 
took place on the 12th ult. The train ran in on the road as far as 
it is ballasted, a distance of about ten miles, and then returned to 
town, the ag expressing themselves highly pleased with the 
success of the trip. It is a strange coincidence, says India and the 
Colonies, that the steamer that landed the first locomotive ever seen 
in Newfoundland was the one that thirty-two years ago first con- 
nected Newfoundland with the United States and British North 
America by carrying the mails. But the steamship Merlin has 
degenerated since those days, She was then a steamer of the 
Cunard line ; she is now a seal-hunter, the property of Mr A. M. 
McKay, superintendent of the Anglo-American Telegraph Com- 

pany. 

THE report of the directors of the Great North of Scotland Rail- 
way Company for the half-year ending 31st January, 1882, to be 
submitted to the next Thursday, gives the train 

ileage as: , 328,9324; goods and mineral, 269,610}; 
total train mileage, 598,543 miles. The cost of locomotive power 
was as follows :—Salaries, office expenses, and superintendence, 
£381 17s. 6d. Running expenses: Wages of engine-drivers, fire- 
men, &c., £1273 2s, 2d.; coke, coal, and firewood, £4860 15s. 4d.; 
water, £38 2s. 9d.; oil, tallow, and other stores, £1126 12s. 7d.; 
total for running expenses, £10,228 12s. 10d. Repairs and 
renewals: Wages for repairs of engines and tenders, &c., 
£2298 12s. 5d.; materials for repairs of engines and tenders, &c., 
£3576 13s. 10d.; total for repairs, &c., £5875 6s. 3d. Total cost of 
locomotive power, £16,555 16s, 7d. 

From the time that the United States laid its first rail it has 
increased its railways much more rapidly than we have, probably 
because American roads were few ot bad, and ours more or less 
plentiful if bad. America was forced to make roads, and it was 
easier to lay rails. The Rainhill } tive trials d on 
the 8th October, 1829. The first official return of the length of 
English railways was published for 1854, at the close of which year 
8053 miles of line had been completed in the United Kingdom. In 
1830, 23 miles of railway were open in the United States. By the 
end of 1840 2818 miles were open. In 1850 the length rose to 
9021. In 1854 it was a little more than double the ms of 
English lines, being 16,720 miles. By 1860 the total rose to 30,635 
miles against 10,483 in the United Kingdom. In 1870 the 
respective lengths were 52,914 and 15,537, and at the end of 1879 
82,223 and 17,696 miles respectively. The total length of the 
railroads of the United States at the close of 1880, including some 
lines which do not report their earnings, was 93,671 miles. 

WITH reference to a pa ph on the lengths of English rail- 
way tunnels, which appeared in this column in our last impres- 
sion, several correspondents have pointed out that the Box is not 
the longest tunnel in England. Mr. J. B. Squire writes: ‘There 
are four railway tunnels longer than the first-named, and— 
including the Box tunnel—eight longer than the Kilsby; these are 
given in ‘ Roney’s Rambles on Railways’ as follows: Woodhead, 
M.S. and L., 5296 yards; Stanedge, L. and N.W., 5280 yards; 
Medway, 3S.E., 3740 yards; Sevenoaks, S.E., 3600 yards; 
Box, G.W., 3227 yards; Summit, L. and Y., 2869 yards; 
eeetn, G. W., 2800 yards; Poh-hill, 8S. E., 2750 yards; 
Kilsby, L. and N.W., 2423 yards. In the case of the two 
first on the list, I know the lengths given are approximately 
correct from personal observation, and as those given for the Box 
and Kilsby correspond closely with your figures, I have no doubt 
that this list is a reliable one; in the case of the Stanedge, more- 
over, there is a canal tunnel runs through the hill alongside of the 
railway tunnel of about the same length.” 

A REPORT by Colonel Yolland on the accident which occurred on 
the 28th January to an empty down coal train, and the subsequent 
disastrous collision between a portion of it and a passenger 
train, between Old Ford and Bow, on the North London 
— has just been published. Five passengers, it will be 
remembered, were killed on the spot, ten others were more or less 
seriously injured, and about forty-five altogether have sent in 
claims against the company, and three of the company’s servants in 
charge of the i train were also hurt. e accident was 
caused by the fracture of the continuous draw-bar of a truck, which 
on breaking pulled out, caught the permanent way, threw the next 
truck off the line and damaged others. The diameter of the draw- 
bar of wrought iron is about 1Qin.; the cotter hole in it is 23in. 
long, Sin, wide, and 1}in. deep, The failure of this draw-bar was 
evidently due to there having been a flaw running throughout the 
metal at one side of the cotter hole, covered by a cast iron 
washer, the iron being of inferior quality. The immediate effect of 
the cotter holes made in these draw-bars is to reduce the strength 
to less than % of the original bar, as far as a tensile strength is 
concerned; and when one of the sides fails, as in this case, owing 
to a flaw in the material, its ultimate strength is less than 4 of the 
original strength of the draw-bar. There are no less than four 
cotter holes in the draw-bars under trucks so constructed. The 
truck belonged to the Metropolitan Railway Carriage and Wagon 
Co., had been hired by the Bedworth Coal and Iron Co., and had 
taken coal from the Charity Colliery, Bedworth, to J. and C. Har- 
rison, Mark-lane, London. Colonel Yolland points out that thereisa 
serious objection to the employment of these long draw-bars, and 
mentions serious accidents which they have caused—six carriages 
being, in one instance, thrown down an embankment nearly 40ft. 
in height. He also mentions that short hooks and bars should be 
used, the headstocks being held together by long through belts if 
req 


NOTES AND MEMORANDA. 


AN article was recently published in the Scientific American 
calling attention to the insufferable pain and ulcer which results 
from insufficiently careful employment of hydrofluoric acid. Dr. 
Robbins, of the Boston Institute of Technology, describes his 
experiences after having held the stump of a match which had 
been saturated with the acid between finger and thumb for about 
half an hour while etching a hole through a piece of porcelain. 

WirHIn the last twenty years the make of pig iron in the 
United Kingdom has more than doubled. In 1862 the total pro- 
duction was 3,943,469 tons; in 1872, 6,741,929 tons; and in 1875 
it had fallen to 6,365,462 tons. In two subsequent years—1878 
and 1879—the make fell below this latter figure. Last year the 

roduction showed the enormous advance of 2,368,230 tons on 

879, the increase within two years being equal to the whole make 
of the country in 1850. 

THE total production of works e ed in, according to the report 
of the British Iron Trade Association, or erected for ago y Ra. 
iron in the United Kingdom at the end of last year was 242, being 
a decline of 5 on the number at the same date in the preceding 
year. Of that number, 183 were at work and 59 were altogether 
idle, being an increase of 4 and a decrease of 9 respectively on 
the corresponding figures for the 31st December, 1880. It may, 
moreover, be noted that the 28 works that were ger in the 
Cleveland district produced 32 per cent. of the total make of 1881. 


WHEN an alloy of lead, tin, or other metal with sodium, is 
made in a melting pot, great care must be used in subsequently 
freeing that melting pot of all trace of sodium before using it for 
melting tin in it with a view to tinning copper or bronze articles ; 
otherwise these articles when placed in the melted tin will be 
rapidly eaten away. This has been recently accidentally proved, 
but it might have been expected from known facts concerning 
sodium alloys as very long since pointed out by Mallet, who 
showed, among other things, that if a strip of iron be coated with 
sodium amalgam, and dipped into a pot of, say, molten tin, the 
iron will disappear faster than it can be put to the bottom of the 
pot. 

THE shrinking of the waters of Lake Constance, owing to the 
extraordinary dryness of the winter, has brought to light many 
interesting lacustrine relics near Steckborn, in canton Thurgau. 
Among them the Zimes Geneva correspondent says there are bone 
and flint implements, harpoons, pottery, many specimens of which 
are intact, clubs, baskets, arrows, field tools, and animal remains. 
Among the latter are skeletons and part skeletons of the bear, the 
bison, and the moorhen. The find also includes a considerable 
quantity of oats and wheat in a good state of preservation, and a 
remarkably perfect and artistically executed stag-horn harpoon. 
The relics have all been removed to Frauenfeld and added to the 
collection of the local historical and natural history society, which 
is now the richest in lacustrine objects in the Confederation. 

THE annual rate of mortality during the week ending the 14th 
ult. was unusually high. In twenty-eight of the largest English 
towns it averaged 29°8 per 1000 of their aggregate population, 
estimated at 8,455,320. persons. London rate, 35°3. In London 
2951 births and 2632 deaths were registered. Allowing for increase 
of population, the births were 159, and the deaths as many as 747 
above the average numbers in the corresponding week of the last 
ten years. The death rate is higher than any recorded in the 
metropolis since the week ending the 7th of February, 1880, when 
the rate was 46°7. It was noted in the weekly return for that 
date that the nearest approach in recent years to the excessive 
mortality then recorded was in the week ending 20th December, 
1873, when the rate was 37°5. The excessive mortality on each of 
these three occasions was consequent upon, and doubtless deter- 
mined by, a succession of dense fogs accompanied by low tempera- 
ture. No age escapes the noxious influence of these fogs, but the 
effect is most marked on persons of advanced life, and least so on 
children under five years of age. 

At a recent ting of the Ch 1 Society, Mr. R. Cowper 
read a second paper *‘On the Analysis of a Piece of Oxidised 
Iron from the Condenser of H.M.S. Spartan.” The specimen 
consisted of a brownish substance with many shining black par- 
ticles, and resembled a piece of rusty, grey pig iron. Its Sp. Gr. 
was 2°63, and it was very friable. Details are given of the 
quantitative analysis, which yielded the following result :—In- 
soluble residue, 31°84—carbon, 12°57; hydrogen, 0°24; incom- 
bustible, 17°54—SiO,, 16°98; FeO,, 0°12; AlO,, 0°06; CaO, 0°15; 
MgO, 0°02. Cupric oxide, 0°38; ferric oxide, 3°21; ferrous oxide, 
42°33; alumina, 0°16; manganic oxide, 1°02; cobalt oxide, 0°05; 
sodium oxide, 0°11; phosphoric acid, 5°24; sulphuric acid, 
0°31: chlorine, 2°08; vanadic acid, 0°11; water, 16°71. Total, 
102°55. The points of interest are that there was not a trace 
of metallic iron, a great preponderance of ferrous over ferric 
oxide, and a comparatively large proportion of chlorine in 
combination with iron and manganese. Ordinary cast iron 
rust contained 65°4 per cent. Fe,O,, and 7°42 per cent. 
FeO. A somewhat similar preponderance of FeO is given 
in an analysis of oxidised iron from the blade of a screw 
propeller by Liversidge, Proc. R. 8S. of New South Wales. In the 
discussion which followed the paper, the President believed that 
a somewhat similar oxidation of iron was mentioned in ‘“‘ Percy’s 
Metallurgy,” in the case of an iron pump at the bottom of a coal- 
pit. Dr, Debus mentioned the conditions under which the oxida- 
tion had taken place. The iron formed part of a box through 
which ran a copper pipe. He then recapitulated the points of 
interest in the paper, and especially drew attention to the large 
amount of ferrous oxide. Dr. Dupré suggested that the rapid 
oxidation was caused by a galvanic action of the iron and copper, 
rather than by the rusting of iron iz sea-water. Dr. Debus dis- 
egreed entirely with the suggestion of Dr. Duprés. 

THE council of the Meteorological Society have deemed it advis- 
able to supplement the ordinary observations by a series of well- 
conducted experiments, intended to throw light on such questions 
as the vertical decrement of temperature, the rate of ascension of 
vapour, the height of cloud strata, the variations in the velocity of 
the wind at different elevations, &c. Steps have been recently 
taken to make observations on the first of the questions by 
placing thermometers at the summit and base of Boston Church 
‘Tower, which is 270ft. in height. Thistower is admirably situated for 
making such experiments, as it is isolated and free from any obstruc- 
tions, and the ground is quite flat for miles round. By permis- 
sion of the vicar, Canon Blenkin, the instruments have been 
placed as follows :—At the summit one of Dr. Siemens’ electrical 
thermometers— placed at the society’s disposal by Messrs. 
Siemens, Bros., and Co.—and an ordinary thermometer are 
mounted in a small screen fixed to one of the pinnacles of the 
tower ; on the roof of the belfry, which is 170ft. above the ground, 
a Stevenson screen has been mounted containing maximum, mini- 
mum, dry and wet bulb thermometers. In the churchyard another 
Stevenson screen has been fixed containing a similar set of ther- 
mometers, for comparison with those above. All the thermometers 
will be read every morning at 9o’clock. The electrical thermo- 
meter consists of a coil of wire wound round a cylindrical piece of 
wood enclosed in a small brass tube ; a third wire is joined to one 
of the wires, and the three insulated by gutta-percha form a light 
cable, which is brought down to the base of the tower and con- 
nected toa galvanometer, the terminals of which are in connec- 
tion with the two poles of a six-cell Leclanché galvanic battery 
The instrument is read by depressing a key, which causes the 
needle of the galvanometer to detlect ; a pointer or vernier—moving 
a contact roller upon a wire in a circular groove—is then pushed to 
the right or to the left upon a divided scale until the needle 
remains stationary on the zero point, when the electrical resist- 
ance of the wire is measured upon the scale. The number 
indicated by the vernier is then read off, and by referring to a 
table of equivalents the actual temperature in degrees of Fahrenheit 
is readily ascertained, 


MISCELLANEA. 


Notice of removal to Billiter House, Billiter-street, E.C., is 
given by Messrs. Witty and Wyatt. 

THERE does not appear to be any intention at present in Russia to 
raise the duty on bar, plate, or other iron, although most of the 
duties on other imports are being raised. 

Mr. H. Fawa, of 4, Great Quecn-street, Westminster, has 
matured a simple process for accelerating the hardening of cement 
concrete, and which is specially posers for concrete block, slab, 
and moulding making. 

NEARLY 3000 tons of charcoal iron are still made annually in the 
United Kingdom. There are, according to the report of the 
British Iron Trade Association, six charcoal furnaces in existence, 
all of them belonging to one firm. 

AN important paper on the theory of the wenngennes of waters 
considered in their applications to the works of amelioration or 
———— of navigable watercourses was read on the 3rd ult., 
before the Société des Ingenieurs Civils, by M. Cotard. 

AT a meeting at Plymouth on Friday the proposed re-erection of 
Smeaton’s Eddystone Lighthouse on the Hoe was practically deter- 
mined upon. It was reported that about £1000 had been already 
promised towards the cost of removal and re-erection. 

THE success that has attended the efforts of the Wolverhampton 
Chamber of Commerce to secure for the manufacturers of their 
town and district greater facilities in tendering for War-office sup- 
plies has induced tle Chamber to take similar steps in the matter 
of Admiralty tendering. 

THE paper on ‘‘Telephonic Communication,” by Col. Webber, 
announced for reading at the Society of Arts on the 22nd March, 
has been postponed. We understand that the alteration has been 
made in consequence of the conversazione which is to be held the 
same evening at the Electrical Exhibition at the Crystal Palace. 


THE Hardy Patent Pick Company, of Sheffield, is publishing a hand, 
little hard card scale, known as ‘‘ Bainbridge’s Handy Surveyor’s 
Scale.” It contains eight scales on the eight edges of one slotted 
slip, and the four sides at the two ends contain acreage and ton- 
nage rent table, a scale of chains per inch, inches per mile, and 
acres per square inch, and weight in pounds per cubic foot of 
different material. 

THE official export returns show an exportation of 66,893 tons of 
pig iron and 29,542 tons of manufactured iron and stee Iduring the 
month of February. This makes a total of 96,435 tons. Com- 
pared with January pig iron shows a decrease of about 5000 tons, 
and manufactured iron and steel remain about the same. Com- 
pared with February of last year the pig iron export shows an 
increase of nearly 10,000 tons. 

A PAMPHLET, useful to apprentices and turners generally, and 
containing tables of change wheels from one thread per inch to 
thirty threads per inch, increasing by half-threads arranged for 
leading screws of two, three, and four threads per inch, by S. 
Johnson, Bath-street, Sheffield, is being sold at 7d., per post, by 
F. Schulze, 44, Bennett-street, Sheffield. The pamphlet also 
contains a table of pitches from ;;in. to 6in. pitch for each leading 
screw, and a table of Whitworth standard threads. 

SoME experiments with the Eclipse rock drill and Reliance air 
compressor were recently witnessed by the Duke and Duchess of 
Manchester, at Messrs. Hawthorn and Company’s Works. The 
drill with a 24in. cylinder and 701b. air pressure pierced 10in. of 
granite with a l}in. hole in 14 minutes. The same drill has been 
at work 36ft. under water in the operations now being carried on 
in Plymouth Harbour, for removing a reef of sunken rocks there, 
and was employed in preparing the foundation of the new Eddy- 
stone Lighthouse, which is to be formally opened by H.R.H. the 
Duke of Edinburgh in the course of a few weeks. 


THE Waterworks Department of the Birmingham Corporation 
have issued circulars to the householders of the town, asking their 
opinion on a scheme for the insurance of water fittings, by which 
they would undertake to keep in proper repair the water surface 
fittings in dwelling-houses and premises supplied otherwise than 
by meters, for a small annual sum, on the principle of insurance. 
The scale of charges rises from 1s. per annum on a water rental of 
£1, to 5s. on a rental of £5, and so on by ls. for each pound or 
fraction thereof. The object in view is the prevention of waste, 
and ultimately the consequent ability of the committee to reduce 
water rent. 

THE harbour of Arklow, an important station and place of refuge 
for vessels employed in the sea fisheries on the east coast of Ireland, 
has of late years been gradually silting up, and a bar is frequently 
formed across its entrance ; but the Wicklow Copper Mine Com- 
pany, which owns the harbour, is unable to carry out the works 

y for deepening and improving it. Accordingly the Go- 
vernment are proposing to authorise the Irish Board of Works to 
undertake the execution of these works. With this view, the Times 
says, Mr. Herbert Gladstone, M.P., has introduced a bill enablin, 
the Board to make a grant of £15,000, half the estimated cost, an 
a loan on the security of the rates on the rest of the cost, and of 
£5000, the price to be paid to the company for their interest in the 
harbour. 

AT a meeting of the Liverpool Engineering Society, held on 
Wednesday evening, March Ist, a paper on ‘“‘ Heating and Venti- 
lation,” was read by Mr. W. E. Mills. The author, in introducing 
his subject, pointed out the necessity that existed for a scientific 
study of its principles and laws, described the various old and 
modern forms of heating and ventilating apparatus and methods, 
stated that it was necessary to change the air of a room several 
times in each hour, according to the number of occupants, gas- 
lights, &c., allowing for each person 900 cubic feet per hour, for a 
gaslight 480, and for a fireplace 48,000, and said that the remedy 
for draughts was the admission of a copious supply of air at the 
lower part of the room, which some people will question, and 
pre with a few rules as to the proportion of inlet and outlet 
for ventilating shafts, the amount of radiation from hot-water 
pipes, and the cooling effect exerted by windows. On the 15th, 
a paper by Mr. W. C. Pagan, on ‘‘ Paper Machinery,” was read. 

Writing on the recent flour mill explosion catastrophe at 
Minneapolis, Mr. W. M. Brackett, chief of the Minneapolis Fire 
Department, says :—‘‘ The theory which has been advanced with 
regard to flour mill explosions, or rather the prevention of them by 
the thorough airing of a mill two or three times each day, would, 
no doubt, be a partial preventive ; but would not have prevented 
either of the explosions occurring in this city. I quote from my 
report of the fire and explosion in 1878: ‘The fire originated on 
the south or east side of the Washburn ‘‘ A” Mill, on the grinding 
floor, by sparks of fire generated by the millstones running together 
empty or by the passage of some foreign substance through them, 
like iron. After smouldering a few minutes smoke was discovered 
issuing from the dust-spouts a few minutes before the explosion, 
by outsiders. About the stones the fire burst into a blaze which 
ignited the dust in the conveyors and dust houses, causing both to 
explode, jarring the dust throughout the mill into the air, which 
ignited like so much powder, causing the first great explosion in 
the Washburn “A.” The flames from the Washburn ‘“‘A” 
explosion, aided by the wind, were in a flash carried into the 
windows and dust-spouts of the ‘‘ Diamond Mill,” which stood 
cornering 25ft. distant, and set fire to the flour-dust which already 
filled the air in that mill from the shock of the first explosion. 
Then followed the explosion of that mill from the same cause and 
the same method. The explosion of the ‘‘ Diamond” set fire and 
exploded the ‘‘ Humboldt,” which stood broadside 25ft. distant. 
The three mills on the river side of the canal, though instantly set 
on fire by the flames from the Washburn *‘ A,” escaped explosion 
on account of the 50ft. open space between them and the ‘‘A” 
mill, aided by a strong south wind, and further protected by the 
unusual absence of dust, the two larger mills not having run for 
several days and being especially clean,’” 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER, 


PARIS.—Madame Boyveav, Rue de la Banque. 

BERLIN.—Asuer and Co., 5, Unter den Linden. 

VIENNA.—Messrs. and Co., Booksellers. 

LEIPSIC.—A. Twietmever, Bookseller. 

NEW YORK.—Tue Wittmer and Rocers News Company, 
81, Beckman-street. 


TO OORRESPONDENTS. 


*," In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, — by a large envelope legibly directed by the 
writer to himself, and bearing a 1d. postage stamp, in order that 
answers received by us may be forwarded to their destination. 
No notice will be taken of communications which do not comply 
with these instructions, 

*,* We cannot undertake to return drawings or manuscripts; we 
must therefore request correspondents to keep copies. 

ALPHA.—1500, 

J.D. E.—Apply to the Phosphor Bronze Company, Emerson-street, South- 


wark, 
W. B. H. (Enderby).—Send a sketch of your invention in confidence, and we 
will give you an opinion as to its value. 
. H. D. — Your lock nut is very good indeed, but whether it is new or not we 
cannot pretend to say. Dozens of patents have been taken out for such 


ings. 

A. S.—It is a matter of agreement rather than law. We do not think you 
can require them to mark the part as distinct from the whole if you have 
not made that a stipulation. Of course they cannot mark the part as their 
tent.” 

J. P. (Swansea).—You will find in Tue Enoineer for Nov. 26th and 
Dec. Srd, 1869, two papers by the late Professor Rankine, “ On the Outflow 
of Steam.” See also the ‘* Transactions” of the Institution of Engineers 
and Shipbuilders in Scotland, vol. xviii., page 18. Also Clark's “ Rules, 
Tables, and Data,” page 893. There are very few data available con- 
cerning the flow of steam through long pipes. See Box ‘‘ On Heat,” page 
1138, et seg. 

R. M. 1—“The total quantity of heat which must be imparted to every pound 
of water pumped into the boiler depends on the initial temperature of the 
Jeed-water and the pressure of the steam into which it is converted. I 
each nd of steam at 65 lb, total pressure, safety valve load 50 1b., there 
are 1172 deg. from 32 deg. If the feed-water is pumped in at 50 deg., 
then the total heat used up in converting each pound of water into steam is 
1172 deg —(50 deg. — 32 deg.) = 1154 deg. If the temperature of the feed- 
water is raised to 145 deg., then 1172 deg. —(145 deg. — 82 deg.) = 1059 deg., 
then 1172 : 1059 100 :90°3. Consequently, the saving in fuel due to 
augmented temperature of the feed-water will be 9°7 per cent. and your coal 
bill will be reduced at this rate. You can calculate the saving yourself for 
any other pressure and temperature with the aid of a set of steam tables, 
Lest you may not have a set, we give you a few, omitting fractions of degrees. 
The pressures in all cases include that of the atmosphere, or 15 lb. on 
the square inch, which, of course, increases the safety valve load. Pressures, 
501b., 601d., T01b., 80 lb., 901b.,1001b. Temperatures, 281 deg., 293 deg., 
308 deg., 312 deg., 320deg., 328 deg. Total heat in one pound of steam 
above 32 deg., 1167 deg., 1171 deg., 1174 deg., 1176 deg., 1179 deg., 1181 deg. 


ISTHMUS OF CORINTH CANAL. 
(To the Editor of The Engineer.) 


Hull, March 11th. 


SUBSCRIPTIONS. 

Tat Enorneer can be had, by order, from any newsagent in town or country 
at the various railway stations ; or it can, if preferred, be supplied direct 
from the office on the following terms (paid in advance) :— 

Half-yearly (including double numbers)... .. .. £0 14s, 6d, 
Yearly (including two double numbers)... . £1 9s. Od, 

If credit occur, an extra charge of two shillings and sixpence per annum will 
be made. Tue ENGINEER is registered for transmission abroad, 

Cloth cases for binding Tuk Enoinerr Volume, price 2s. 6d. each. 

Many Volumes of Tur Enatneer can be had price 18s. each. 

Foreign Subscriptions for Thin Paper Copies will, until further notice, be 
received at the rates given below:—Foreign Subscribers Le agp in advane. 
at the published rates will receive THE ENGINEER weekly and post- 
Subscriptions sent by Post-office order must be accompanied by letter of 
advice to the Publisher. Thick Paper Copies may be had, if preferred, at 
increased rates. 

Remittance by Post-office Order. — Australia, Belgium, Brazil, British 
Columbia, British Guiana, Canada, Cape of Good ‘Hope, Denmark, 

France, Germany, Gibraltar, I Y Malta, Natal, Netherlands, 
ew wick, Newfoundland, New South Wales, New Zealand, 


West Coast of Africa, West Indies, 
dia, £2 0s. 6d. 


Remittance by Bill in London. — Austria, Buenos A and Algeria, 
Bo d Singapore, £20s'6d." Manilla, 
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ADVERTISEMENTS. 


*," The charge for Advertisements of four lines and under ts three shillings ; 
every two lines afterwards one shilling and sixpence ; odd lines are 
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*," Letters relating to Advertisements and the Publishing Department of the 

paper are to be addressed to the Publisher, Mr. George Leopold Riche; all 

other letters to be addressed to the Editor of Tuk Enoinrer, 168, Strand, 


MEETINGS NEXT WEEE. 
Tur Institution oF Crvi, Encingers.—Tuesday, March 2\st, at 8 p.m.: 
Papers to be discussed :—{1) ‘‘The Design of Structures to Resist Wind 
Pressure,” by Mr. les B, Bender; (2) ‘‘ On the Resistance of Viaducts 
to Sudden Gusts of Wind,” by Mr. Jules Gaudard. 

Society or Enoingers.— Monday, March 20th, at 7.30 Pp.m.: The 
adjourned discussion will take place on the paper entitled ‘ Notes on 
oo am Engineering,” by Mr. C. H. W. Sige and Mr. W. Worby 

umon: 

Society oF — 20th, at 8 p.m.: Cantor Lectures, 
“ Hydraulic Machinery,” by Professor John Perry. Lecture ITI.—Water- 
power given out. o} wer by raulic » pipes, 

March Siete at 


ries, d 
= 8 ia Sixteenth ordinary meeting, “‘The Tonic Sol-fa System,” by 


Applied Chemistry and Physics Section, ‘‘Some Practical Aeon of 
Recent Investigation in Nitrification,” by Mr. R. Warington, F.C.S. Dr. 
J. H. Gilbert, F.R.8., will preside. 
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THE BASIC PROCESS IN THE UNITED STATES LAW COURTS. 

Tue history of the basic process promises to be remark- 
able—a history, indeed, abounding in startling episodes 
and great surprises. The first account of the success of 
the process came on the steel world like a thunder clap. 


It had been known, indeed, that Messrs. Gilcbrist and 
Thomas had been, like a great many others, trying to get 
phosphorus out of steel. But it is not too much to say 
that the first authentic announcement of their success was 
contained in the paper read by Mr. Thomas before the 
Iron and Steel Ftitute in London in May, 1879. 
The reception which Messrs, Thomas and Gilchrist’s state- 
ments received we need hardly mention. The delight of 
Cleveland was extreme; but scarcely had the applause died 
away, and the clapping of hands ceased, when Mr, Snelus 
and Mr. Riley, both eminent chemists, stood up, not to 
dispute Messrs. Gilchrist and Thomas's success, but their 
right to be considered the original inventors. It is an open 
secret that their claims, instead of being disputed, were 
readily and quickly and sensibly adjusted. The process 
was put into practice, and with very mixed success. On 
the Continent it made progress; here it got on slowly, 
until at last Messrs. Bolckow, Vaughan and Co., and Mr. 
Windsor Richards took it up, and they have, after a year’s 
experience, pronounced it to be a great success. But at a 
very early stage Mr. Thomas went to the United States to 
secure his patent rights and push his claims there. It is 
not generally known that the result was litigation, and 
that Mr. Thomas has been defeated in the American law 
courts, not only on the first trial, but on the appeal. Mr. 
Jacob Reese has been pronounced a prior inventor. 

It is not very easy to get at the facts, even when a patent 
trial takes place in London ; and it is still more difficult to 
arrive at the truth concerning a trial in the United States. 
We have nothing to go on but printed evidence and pub- 
lished statements, and we regard these as quite insufficient 
to enable us to pronounce any opinion concerning the actual 
merits of the case. The evidence adduced was, however, 
sufficient to convince American judges that Mr. Thomas 


m} was not the first and true inventor of two forms cf the 


basic process ; and when it is borne in mind that the late 
Mr, A. L. Holley watched the case in the interest of Mr. 
Thomas, it will be admitted that the latter did not 


i | throw a chance away. A statement of what has taken 


place will, we feel certain, interest our readers; but 
concerning the merits of the case we repeat that we 
ronounce no opinion, for the reasons we have stated. 
a far as can be ascetained, the facts are that 
at a meeting of the American Institute of Mining 
Engineers, which was held in Pittsburgh in May, 1879, a 
paper on the Thomas and Gilchrist process was read, and 
on its conclusion Mr. Jacob Reese started up and gave 
notice that he claimed to be the original and first inventor 
of the basic process, that he had patented the process and 
would stand on his rights. It seems that there were more 
claimants than Mr. Reese to the rewards to be earned. 
Mr. Reese assigned his patent to the American Bessemer 
Steel Company, and the company really fought the action. 
In the legal technical language of the United States there 
were two “interferences” to be dealt with. The first, 
“Interference A,” between Sidney G. Thomas, filed May 
20th, 1879, patented July 29th, 1879; Jacob Reese, filed 
July 28th, 1879; Henri Harnet, filed September 19th, 
1879; and Fritz Osann, filed December 15th, 1879; and 
secondly, “Interference B,” between Jacob Reese, filed 
June 27th, 1879; Sidney G. Thomas, filed July 21st, 1879; 
and Fritz Osann, filed December 15th, 1879. To put this 
into an intelligible form we may say that on the dates 


Jree| given the parties named filed applications for patents 


which all ssed one feature in common, namely, that 
the molten pig iron is first deprived of its carbon and 
silicon by blowing air through it while contained in a con- 
verter with an acid lining, and that after the carbon and 
silicon are removed the melted metal is run into another 
converter with a basic lining, and blown therein to get rid 
of the phosphorus, These applications “interfered” with 
each her. It was for the court to say which should stand. 
It will be seen that Reese had priority of Thomas by one 
day ; and Harnet and Osann = od to have been readily 
disposed of. The true fight was between Thomas and Reese. 
Jacob Reese has been known in the States for many years 
as a metallurgist. There isa strong similarity between 
him and the ) David Mushet, and it is by no means 
to be supposed that although his patent was dated one 


practical | day before Thomas’s that his invention only then origi- 


nated with him. We have now to explain what is meant 
by the letters A and B. They refer to two more or less 
distinct heads of invention and claim. In case A, the 
second vessel, which is lime-lined, is a converter in which 
the metal is treated by blowing air through it. In case 
B, the second vessel is a lime-lined open hearth, wherein it 
is subjected to a basic bath, The theory of the process it 
may be as well to state here in the words of Reese’s own 
lawyer. “The necessity of the presence of silicon in the 
Bessemer converter in which the melted iron is decarburised 
makes it impossible to dephosphorise the metal by the 
Bessemer process, and this for the reason that when the 
hosphorus is oxidised and united with a base so as to 
‘orm a —— of that base—as phosphate of iron or 
lime—although a basic slag is formed, which would be 
easily separable from the molten metal under treatment if 
it could be retained in that condition, yet this is rendered 
impossible by the presence of silica and of carbonic acid 
formed during the process of desiliconising and decar- 
burising the metal ; and as both silica and carbonic acid 
will decompose the phosphate before mentioned, the neces- 
sary result is that the phosphorus is returned to the melted 
metal in the very process which removes the silicon and 
carbon. At this point the invention in cases A and B comes 
into play; the iron, being desiliconised and decarbonised, is 
removed for further treatment to get rid of the phosphorus 
to another vessel to be subjected to either a further injec- 
tion of air in a converter, or to the longer and more 
efficient treatment of the open hearth. These secondary 
vessels being lined with lime, a highly basic substance, and 
the formation of silicic acid, or carbonic acid, being pre- 
vented by the substantial freedom of the metal from silicon 
and carbon, the phosphorus unites with the lime as a phos- 
phate, forming a slag which is easily removed and is not 
exposed to the danger of the return of the phosphorus to 
the iron by the reduction of the —— 
We may come now to Mr. Reese’s claims to be considered 


the first inventor. His evidence is too long to be repro- 
duced here, concerning as it does financial failures, want 
of money, business relations with other persons, and so on. 
The gist of it is that in 1865 he went to Troy, where he 
saw a Bessemer plant at work, and was told that they 
could not eliminate phosphorus by that process. That he 
brought homesome pig metal which had too much phosphorus 
in it, in order to experiment on removing the phosphorus 
with lime lining and lime additions; that he experimented 
then with a lime-lined open hearth, and reduced the phos- 
phorus down to ‘015 per cent. That he then conceived 
the idea of using a lime-lined Bessemer converter. That 
he wrote to New York to get the exclusive right to use 
the Bessemer process in Allegheny county, Pa. That he 
then built a plant on a vacant lot at the works of his firm, 
which he enclosed in a high board fence ; that this plant 
consisted of a cupola, a blower, two converters, like 
Bessemer converters, with air blast, and an open hearth 
furnace. That the open hearth was lined with lime, and 
that one of the converters was lined with brick—silicious— 
and the other was lined with lime—basic—lining. That he 
experimented with this apparatus, and ultimately proved 
successful with both methods—the two converters, and the 
one converter and open hearth. That he succeeded in 
practically removing the phosphorus, reducing it by 
analysis made by his chemist to one hundredth of one per 
cent. That his chemist, Dr. Hertz, who made nd 
analyses for him, and who is now dead, exclaimed, 
“We have got it now,” and that he considered these inven- 
tions practically complete in the autumn of 1867. Why he 


did not go on with them he explains by stating thatfires, &c., 


had ruined him for the time being. In 1866 Reese patented 
“the use of lime or oxide of calcium as a lining for 
reducers or furnaces wherein ores or metals are decom: 

or refined.” It was. contended that Reese did not fully 
appreciate the value of lime-lined converters at the time ; 
but the case of Roberts v. Ryer was cited, in which the 
Supreme Court held “that an inventor is entitled to all 
the uses to which his patented invention can be applied, 
though ignorant of them at the date of the invention.” 
We etiwe we have now put Mr. Reese’s claims fully 
before our readers. We regret that we cannot use Mr. 
Thomas’s counter statement, because, as it has reached us 
from the United States, it is more than probable that full 
justice has not been done to it. 

We have now only to deal with the result of the litiga- 
tion. The interference in “case B” was dissolved by the 
Primary Examiner and a patent awarded to Reese. This 
decision was affirmed by the Commissioner. The patent 
would then have been issued to Reese, and was on the 
point of issuing when it was arrested in consequence 
of an affidavit filed by Mr. Finckel “that omas 
published his invention in a trade newspaper, styled 
fron, and circulated in England and the United States 
not later than the middle of May, 1879.” On this 
affidavit the patent to Reese was arrested. It ulti- 
mately toniad out, however, that what appeared in 
fron was not an anticipation. It was contended by 
Reese’s counsel that “there ought to be a very stron 
proof of invention, and something more than the shes 
conception of an untried idea, to entitle any subsequent 
inventor to a patent against an undisputed prior inventor 
who can make such a showing as does in these 
cases.” Two judgments were cited in Reese’s favour, and 
we reproduce them here in part because they go to the very 
root of a great principle in patent law. In the case of 
Packard v. Sanford the Commissioner says ;—“ A race of 
diligence between two inventors never begins until the 
date of the later conception. The obligation to diligence 
on the part of the first to conceive does not exist until the 
day of the later conception, which cannot give to that 
obligation a constructive existence relating back to the 
earlier conception. With the reduction to practice, either 
in public or in private, by the inventor first to conceive, 
the race of diligence forever ends.” In Lake v. Kempster 
the same Commissioner says :—“ A reduction to practice is 
effected by one successful working machine as certainly as 
by one hundred. But Lake insists that Kempster lost his 
invention by subsequent lack of diligence ; but after such 
reduction to practice the burden of proof is not on him to 
show that he did not abandon or forget his invention, but 
is on the contestant who alleges it to show that he did 
forget and abandon it.” 

n the end, as we have stated, Mr. Reese defeated Mr. 
Thomas. In November last, “cases A and B” were 
decided in Mr. Reese’s favour. An appeal was taken 
from the November decision in the interest of Thomas and 
the purchasers of his patent. The case came up on the 
appeal on the 15th of February, 1882, and Reece was 
again adjudged to be the — inventor of the processes 
described in “cases A and B.” It remains, of course, to be 
seen how far this decision will affect Thomas's other patents, 
and also whether it applies to the system of completin, 
the whole process in one converter. It is to be regretted, 
we think, that any oe was permitted to take place. 
We believe this to be clearly a case of independent inven- 
tion—neither Mr. Reese nor Mr. Thomas knowing any- 
thing of what the other was doing. The circumstances 
were just those in which compromise would have been 
not only desirable, but admissible, and we do not see how 
it would have done an injustice to the general public. It 
can, however, hardly be supposed that the last has been 
heard of Reese v. Thomas. “It will thus be seen,” 
says the American Manufacturer, “that Reese’s claims to 
— of invention of the basic dephosphorising process 

ve been fully sustained, and we trust that he may be 
richly senenbel for his inventive genius and his heroic 
perseverance under almost g disco ments.” 
They ap) to have made up their minds at the other 
side of the Atlantic, 


SHIPBUILDING IN THE UNITED STATES. 

An effort is now being made in the United States to 
add shipbuilding to the numerous industries of North 
America. It is well-known that while an enormous trade 
is being done between the United States and Europe, the 
number of United States ships engaged in that trade are 


! 
‘ Sir,—In answer to one of your correspondents’ inquiry, Mr. 8. Kauzer, 
q of Budapest, Hungary, is the contractor, and Mr. B. Gerster, of the 
7 Hungarian Society of Engineers, the engineer for the works in connec- 
j tion with the construction of the above canal. L. L. K. 
asmania, ey, United States, 
, Cyprus, £1 16s. China, Japan, 
charged one shilling. The line averages seven = = an —_ 
ment measures an inch or more the charge is ten shillings per inch. All 
single advertisements from the country must be accompanied by stamns ix : 
payment. Alternate advertisements will be inserted with all 
: regularity, but regularity cannot be guaranteed in any such case, All 
except weekly advertisements are taken subject to this condition. 
of of Tribes in the Hudson 
The paper will be illustrated by experiments on a class of children from 
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exceedingly few. The great bulk of the ocean-carryi 
+ done by ships sailing under the British ~ 
built in Great Britain, and owned by British subjects. 
This fact has for a long time vexed the soul of Brother 
Jonathan. It is not to be denied that Americans are 
now, or could become in a short time, competent to build 
iron or steel steamers, While ships were made of wood 
America held her own, and the vessels turned out of 
United States shipyards compared favourably with those 
of any other nation. But wooden ships are extinct, as far 
as the Atlantic trade is concerned at all events, and 
Americans do not build iron steamers. The reason is easily 
explained. The ironmasters of the United States will not 
permit Americans toown iron orsteel ships. Inorder to foster 
and encourage the growth of the iron trade of the United 
States,a tremendous tariff is levied on imported iron in every 
form, whether that of a ship or a puddled bar. The 
American iron trade flourishes, and ironmasters can afford 
to pay large wages to their hands. Thus an advantage is 
gained by the United States ; but they cannot have every- 
thing. High wages and profits mean dear iron. 
Those who work iron into the finished article also demand 
large wages ; but with dear iron and high wages, it is im- 
possible to build a cheap ship ; consequently, Americans do 
not build ships. They are obliged to pay England, France, 
Germany, and even such little countries as Norway and 
Belgium, for carrying their goods across the sea. It may 
be, perhaps, that on the whole they are better off with 
dear iron, high wages, and no ships than they would be 
with cheap iron, low wages, and plenty of sea-going 
steamers. But they have no right to grumble because they 
cannot combine incompatible conditions. No man in his 
senses will pay £100,000 for a ship built in the United 
States if he can get just as good a ship for £60,000 in 
England or Scotland ; and having bought his ship in this 
country, it is not likely that he will pay some thousands of 
pounds for the privilege of sailing her under the American 
flag. It is a patent fact that a considerable number of 
steamers is owned by Americans, but they keep the fact 
in the background, and quietly draw their dividends. 

All this is ed as very unsatisfactory by a consider- 
able section of the United States commercial public. The 
American press are taking the subject up. The free trade 
papers can speak out plainly; but the protectionist papers 
are in a cleft stick and know not what to say. They 
“ge a to goad American capitalists on to build ships ; 
but the American capitalist is not patriotic enough to 
pay a shilling in America for what he can buy elsewhere 
for sixpence ; so special proposals are made. One of the 
latest is to run a line of Atlantic steamers between 
Milford, and Southampton, or Liverpool, which shall make 
the to New York in one week. It is assumed 
that such high fares and freights could be obtained that 
such a line would pay well, even though the ships were 
built in the States. We have no hesitation in saying that 
at present there are no shipbuilders and engineers in 
the United States who could build a first-class Atlantic 
steamer, capable of steaming regularly at twenty knots an 
hour. The country lacks the uisite experience; and 
does not possess the tools or appliances essential to the 
construction of marine engines of 12,000 or 15,000-horse 
power. In saying this we do not intend to disparage 
American shipbuilders and engineers. In time they could, 
as we have already said, no doubt do all that can be done 
here ; but there is not a yard in the United States now 
that could turn out the Servia, nor is there an engineerin 
establishment which could make satisfactory engines an 
boilers for her, even if she could be built. No demand for 
work of the kind has hitherto existed in the States ; and 
when the demand does spring up some time will be lost, 
and a great dea] of money wasted, before it can be satisfied. 
Meanwhile Great Britain can, if the prospect is good 
enough, do all that America proposes to do, and more. A 
fleet of ocean steamers, to run from Milford .to New York 
and other American ports in about a week, will probably 
be afloat while Brother Jonathan is perambulating his sea- 
board in search of someone to build and engine the ships 
he wants. 

If the people of the United States really desire to build 
ships, they must consent to forego their tariffs, and admit 
iron and steel ship-plates, angles, &c., duty free; until 
they do this they must be content to go without a ship- 
building trade. Unfortunately, a section of the American 
press cannot see this, and certain journals have resorted 
to very unprincipled methods of leading the American 
people to believe that at all costs they ought to have ships 
of their own. The system adopted by such journals, for 
example, as the Nautical Gazette is very simple—it consists 
in abusing British ships and British shipbuilders and engi- 
neers in language remarkable at once for its mendaci 
and its absurdity. We need hardly add that respectable 
American journals take a somewhat different course. We 
have lying before us a copy of the Nautical Gazette, which 
contains an attack on Messrs. James and George 
Thomson, of Glasgow, which is more scurrilous than 
is usual even in an American journal, It is princi- 
pally devoted to attacking the Cunard ship Catalonia, 
which met with very rough weather and ran short 
of coal during her first voyage. The censures of the 
Nautical Gazette are based on a letter written, with one 
exception, by American passengers to the New York Herald. 
The exception claims to be a retired British naval officer. 
We have plenty of retired naval officers of the old school 
who hardly know one end of a screw steamer from 
the other. The letter in question was signed by nine 

ngers only, and its statements have been contradicted 
already by the Cunard agent in the United States. The 
following passage will show in what spirit the Wautical 
Gazette deals with the subject :—“ The Messrs. Thomson, 
who built this ship, have impaired their reputation very 
much in the Servia as well as the Catalonia, and it is a 
question in our minds if ever the Cunard Line in its 
present frame of mind would feel inclined to give this 
firm another contract until it gave better evidence of its 
ability to build better ships than it has turned out of 
late.” Unfortunately, the readers of the Nautical Gazette 
do not know when that journal is speaking the truth or 


making statements in advance of the facts. If it stood 
alone, we should pass it by without comment ; but it does 
not stand alone, and its errors are taken up and quoted 
and disseminated in the States by men only too eager 
to deprecate British shipbuilders and engineers. For 
this reason it is worth while to state here that the 
Catalonia is a ship of moderate speed built for the 
Boston trade, that on her trial trip she considerably ex- 
ceeded her contract speed, and that she is a vessel of great 
strength, and has never manifested any symptom of weak- 
ness. In another article the same journal says: “The 
Catalonia is not his only example of unfulfilled promises, 
but the great Servia was on his hands for months and 
months after she was sup to be completed.” We can 
assure our American ers that the foregoing statement 
concerning the Servia is absolutely untrue. The ship isa 
t success in every respect. There was a delay in 
elivering her, but that was due to the discovery of a 
small crack in her enormous crank shaft on her trial trip, 
and the shaft was replaced. The ship is well known by 
this time at both sides of the Atlantic to be one of the 
most satisfactory ever built. 

It is, we think, greatly to be regretted that Americans 
should in any way countenance journals which adopt the 
line of argument (?) taken by the Vawtical Gazette, and 
one or two others. A paper quoting such statements with- 
out reprobation endorses them. It is true that the United 
States do not build ships, but it is absurd to abuse those 
who do. Nothing whatever can be gained by pursuing 
such a course. The American people are shrewd and far- 
seeing, and no denunciation of English ships and ship- 
builders will persuade Americans to build ships for them- 
selves in the face of a hostile tariff and prohibitory 
navigation laws. If the Nautical Gazette and its followers 
must abuse some one, let it devote its talents to blaming 
the ironmasters of the United States, who insist on keeping 
up the price of iron and steel. 


THE VENTILATION OF THE CHANNEL TUNNEL, 


AN ounce of fact is worth a ton of theory, concerning some 
subjects at least. The ventilation of the Channel tunnel during 
the time it is being made is assumed in some quarters to be a 
matter which will present no difficulty, the compressed air used 
in driving the boring machines being held to be sufficient for 
every purpose. Now compressed air was used on a very large 
scale in driving two great tunnels—the Mont Cenis and the St. 
Gothard. Herr Pieler recently read a paper on the ventilation 
of underground works, before the German Society of Engineers, 
from which we learn that during the period of driving the St. 
Gothard tunnel, the men employed suffered very seriously from 
bad ventilation. The quantity of air delivered to the tunnel in 
the north end was about 2,750,000 cubic feet, and in the south 
end 3,125,000 cubic feet per day of twenty-four hours. As the 
number of men employed was 380 and 420 respectively, or 800 
in all, the quantity of air furnished per man per minute was 
5°0 and 5°2 cubic feet. When this is compared with the quantity 
of fresh air that is generally considered 'y in mining, or 
from 35 to 70 cubic feet per man per minute, the quantity sup- 
plied at the St. Gothard tunnel will be conceded to have been 
very small. If it is assumed that a workman requires per hour 
0°84 cubic feet of oxygen and a lamp burning 29 grammes of oil per 
hour, 1°80 cubic feet, and that the former produces 7°60 cubic 
feet of carbonic acid and the latter 1°14 cubic feet, the total 
consumption of oxygen would be 2°64 cubic feet, and the gene- 
ration of carbonic acid in the same time would amount to 
8-74 cubic feet, the reduction in the quantity of oxygen 
in the air in the tunnel would be about 4 per cent., and 
the increase in the quantity of carbonic acid would be 
06 per cent. of the total quantity of air supplied. Expe- 
rience in mining has proved, however, that the deteriora- 
tion of air brought about by the breathing of the men and the 
burning of the lamps accounts only partially for the reduction 
in the quantity of oxygen in the air of mines and the increase 
in the quantity of carbonic acid. Herr Dr. Schondorf con- 
cludes, from experiments made in the Saarbriicken coal mines, 
that it will account only for one-seventeenth of the former and 
one-ninth of the latter. It may be urged that the electric light 
will be used in the Channel tunnel, and that no explosives will be 
employed, but against this it must be borne in mind that both the 
Mont Cenis and the St. Gothard tunnels are situated high up in a 
mountainous region, where natural ventilation must be at its best ; 
while the Channel tunnel can have no natural ventilation of any 
kind, and that the length of tunnel to be ventilated from one 
end will be as much as ten miles. The ventilation of the Mont 
Cenis tunnel is so bad that the enginemen have to wear mouth- 
pieces coupled by tubes to a reservoir of fresh air carried on the 
top of the cab, while going through it. Putting these facts 
together, it seems to be tolerably certain that the ventilation of 
the Channel tunnel presents a problem which should not be 
flippantly dismissed as of little importance. 


A NEW STEEL PROCESS, 
Anonc the various attempts which have been made to improve 


ty | on the Bessemer process, not the least noteworthy was the idea 


of using a fixed converter. Such a converter would permit the 
slag to be run off at an early stage in the blow, by which many 
advantages might be gained. Hitherto it has been found impos- 
sible to prevent the metal from escaping through the tuyeres. A 
patent has been taken out by Mr. Griffiths which promises to get 
over this nama A trial took place on Friday last at the 
works of Messrs, Nurse, Redbrook, Monmouth, with a small low- 
pressure fixed upright converter capable of holding about 1 ton, 
in the presence of some of the leading iron and tin-plate manu- 
facturers of South Wales and Staffordshire. Blows were made 
with a maximum blast pressure of 44 lb. per square inch, each 
blow taking only an average of twenty minutes. The yields 
were good, and the steel produced appeara to be of excellent 
quality, soft and ductile. We have not yet tested its tensile 
strength, but this we hope to do in a few days. Some of the 
steel was worked and welded in the presence of those present. 
We may mention that previous to this trial some twenty blows 
had been made, the steel of which had all been worked into bars, 
sheets, and tin-plates. No speigeleisen has been used, the only 
addition being a little over 1 per cent. of ferro-manganese. The 
advantages claimed by the patentee for the process are its 
symplicity and small cost of plant, and that no skilled labour is 
required to handle it, It can be worked by an ordinary blowing 
engine which wili give a maximum pillar of 5]b. per square 
inch of blast. A 2-tun converter working ten hours per day ought 
to make 120 tons of soft steel per week, thus placing a steel-making 
plant in the hands of small manufacturers. These converters 
can, it is stated, be increased in capacity up to any size, and 


worked in duplicate to any extent, important point in 


this converter is that it can be worked with four or six tuyeres 
fixed horizontally. By a simple mechanical arrangement, which 
we shall illustrate in an early impression, a stopper or plug in 
each tuyere is actuated by steam or air and shuts the tuyere at 
the proper time. We may mention that the converter has been 
constructed by Mr. White, of Pontymister Steel Works, and 
the trials were carried out under his supervision and that of Mr. 
George Geen, of Newport, Mon. 


THE SMOKE ABATEMENT EXHIBITION, 

Tuer Smoke Abatement Exhibition has virtually been removed 
to Manchester, where there is even more room for smoke abate- 
ment than in London. We do not propose to say anything here 
upon the merits of this exhibition, or of the general excellence 
or otherwise of the greater proportion of the articles exhibited, 
but it may be asked why the report on the South Kensington 
Exhibition has not been published before the second exhibition 
is opened, firstly, because exhibitors may fairly expect that the 
results of the trials made there may present guiding information 
of some value in directing further labours ; and secondly, because 
there is some curiosity extant to know whether the exhibition is 
to be considered from a commercial point of view only with 
respect to the articles exhibited, or whether the reporters will 
feel themselves at liberty to tell some plain truths to the reading 
public for their guidance in the avoidance of many of those 
nostrums in the way of gas and other stoves which are palmed 
off on the uninstructed public as healthful warming apparatus, 
when several of them are no better than the boilermakers’ * devil ” 
in an enclosed space. Why, for instance, is no official contradic- 
tion given to the statement that the many flueless gas stoves are 

less / 
AN UNLUCKY EXCURSION TRAIN, 

AT one time excursion traffic was not managed, to put it 
mildly, quite so well as was desirable in this country. It would 
appear that they have now reached in the United States a point 
which we passed about forty years ago. Indeed, it is doubtful 
if any English train was so unlucky as a train in Cincinnati, 
whose recent adventures are recorded in the Kankakee Gazette. 
The train started it seems from Cincinnati all right, but the 
engine broke down after a run of a few miles. Another engine 
was then attached which took the train as far as Indianapolis, 
and just as the train stopped in the station one of the engine 
axles broke. Another locomotive hauled the train to Colfox, 
when the grate bearers gave way and the fire fell into the ash- 
pan. Another engine was procured which took the train to 
Montmorenci, where it ran off the rails and did a great deal of 
damage, and a fifth engine had to be obtained to take the train 
to Kankakee. Thus five locomotives were required to run a 
trip usually done by one engine. The locomotive superintendents 
of Illinois appear to want rousing up. 


LONDON TRAMWAY SLAUGHTER, 


Dvrixe the past year forty-four people were killed in the 
streets of London by omnibuses and tram-cars—the latter killing 
the greater number. A considerable proportion of those killed 
were run over, and to be run over by a flanged wheel running in 
a groove is as bad as to get the limbs between the blades of some 
mighty shears. There is no reason why anyone should be run 
over by tram-cars, The frames of these vehicles are very near 
the ground, and they give the greatest facility for the attachment 
of effectual guards—guards which would keep anything from 
getting under the wheels. It is remarkable that the London 
tram-car companies do not adopt a safety appliance which would 
cost but a pound or two per car, and would prevent many acci- 
dents, besides those which result fatally, and it is surprising that 
the Board of Trade has not enforced the use of proper guards. 
They are used on some of the Manchester cars, where streets are 
not so crowded. Why not in London ? 


INSURANCE COMPANIES AND ELECTRIC LIGHTING. 


THE insurance companies are making hay while the sun shines, 
and are adding no less than 21s. per cent. to the 31s, 6d. the 
Crystal Palace Company already pays. It will require 40,000 
shilling-day visitors to pay this extra sum. Probably the 
insurance companies base their charge as much on the numerous 
steam engines as upon the possible dangers from electricity. The 
extra demand is absurdly high. The insurance companies make 
no extra charge when a gas engine and all its gaspipes and other 
paraphernalia are introduced into a building, and they must be 
very ill-advised if they are led to believe that there need be more 
danger attending the use of electro-dynamic machines, wires, and 
lamps than accompany the use of gas and gas engines. The 
insurance companies are not unanimous, however, in this advance, 
and if it is insisted upon outside the Palace a new company will 
probably be started. 


LITERATURE. 


Elementary Lessons in Electricity and Magnetism. By Sitvaxvs 
P. THompson, B.A., D.Sc., Professor of Experimental Physics 
in University College, Bristol. Macmillan and Co., London. 

A writer who had a wide and varied experience in writin 

articles for cyclopedias, encyclopmdias, was once hear 

to declaim in set terms against the criticism of 

a specialist. The latter had pointed out a number of 

errors which a writer having more than a mere smattering 

of knowledge of his subjects would have avoided. In the 
present case Professor _ ees must be regarded as the 
specialist, and the critic as it seemeth best to the reader. 
In our opinion the work before us is one of the best of 
the elementary books upon the subject. It does not pre- 
tend to trespass on the field of Maxwell, nor is it at all 

similar to the work of Gordon. It is emphatically a 

schoolboy’s book, and as a schoolboy’s book must be criti- 

cised. Professor Thompson, in his second lecture recently 
delivered at the Crystal Palace, made some pointed-remarks 
anent the Saturday Review. The Professor had been roughly 
handled by some writer whose knowledge of the whale 
subject was evidently of a very superficial character, just 
deep enough, perhaps, to allow him to show off in the 
lion’s skin, but not deep enough to give him the lion’s 
roar. Amongst other things the Saturday Review critic 
had couuirel™ the Professor for holding that, whatever 
electricity was, it had nothing of duality about it. We 
shall undoubtedly run counter to our contemporary, and in 
this particular case support Professor Thompson. There is 
nothing of a dual nature in electricity, and there is no 
man By has a fair share of common sense, a little know- 
ledge of logic and of electricity, who will support the 
theory of duality. 

We do not hesitate to say that the man who attempts to 
write a text-book on electricity without some fairly defi- 
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nite idea of its nature will be more likely to mislead than to 
lead. We differ from Professor Thompson on many points, 
but not on this. We differ, for example, upon the method 
he has pursued in this book, He commences with statical 
electricity—we would prefer the opposite. The phenomena 
of statical electricity are not so striking, are more difficult of 
manipulation, and appeal more to the mind, and less to the 
senses, than those of dynamic electricity. Then the fact that 
almost all—we do not remember an exception—writers of 
such books have followed beaten tracks, seems to have con- 
- duced to the supression of all ideas of the “circuit” in 
statical phenomena. We hold that the first object of the 
teacher should be to show that the “circuit” is, so to F 
the be-all and end-all of electric phenomena. here 
can be no phenomena without a circuit, and the 
circuit is as important in statical as in dynamical 
electricity. We should hear less about repulsion and 
more about attraction if our plan was followed. It 
is perhaps rather the interest of the scholastic writer to 
pooh-pooh such authors as J. T. Sprague ; but we are 
inclined to think that from the physical point of view his 
book, “ Electricity : Its Theory, Sources, &c.,” contains a 
vast amount of important matter that is not yet half 
appreciated. Mr. Sprague, in a rather half-hearted manner, 
gives up repulsion and prefers attraction, a digression in 
the ordinary course of electrical writing that we wish was 
more considered, What has this question of circuit to do 
with Professor Thompson’s work? Just this, that 
what is now rendered somewhat difficult might be 
made quite clear. The reason why no electricity 
is to be found in the interior of a hollow sphere, 
the wire nightcap, the ice-pail, &c., with statical charges, 
is that the matter in these positions is not in the 
circuit at all, and whilst we look for a current in the wire 
joining the two terminals of a battery, we do not look 
for a current in a wire that is ten miles away from those 
terminals, and has nothing whatever to do with them. It 
is just as easy to show electrical phenomena in the interior 
of the hollow ball as it is on the exterior. Another book 
that would bear a considerable amount of reading by 
those who would understand more of statical charges is 
Mr. F. C. Webb's little book on “ Accumulation.” The 
discussion of the “circuit” again would show why 
“ points” are effective in discharging the electrical charge. 
It is from no inherent peculiarity of points—as points— 
and arises more from their being in the line of least 
resistance in the circuit. 

Our differences with Professor Thompson are almost 
exhausted. We only wish to protest against any intro- 
duction of confusion as to the poles of the magnet. Sir 
W. Thomson may if he chooses employ distinct terms, 
and introduce a new nomenclature into every science under 
the sun, but the time has come when a stand should be 
made against the desire of every experimenter to intro- 
duce new terms and force them upon the public. It is 
customary to call the north pointing pole of a magnet the 
north pole of the et, pw an is no sound reason for 
calling it a true sou le—till everybody is agreed upon 
the advisability of ma og change. Professor Thompson 
deals with what is peculiarly his own subject when he 
comes to that of the work dealing with “lines of 
force,” though of course the space devoted to its considera- 
tion is, comparatively speaking, very small. 

After dealing with statical electricity and etism, 
our author comes to the consideration of Seusealt 
electricity. Here, again, the treatment is somewhat his- 
torical, commencing with the discoveries of Galvani and 
Volta. It would lengthen this notice beyond ordinary 
limits if we attempted to deal with Professor Thompson’s 
book as it deserves ; for in this portion he has given 
us a text book for school use equal, if not superior, 
to any other with which we are acquainted. The 
different parts of the theory, which are so interest- 
ing in the practical applications which have been 
developed during the last few years, are carefully treated, 
and put before the student in a clear and concise man- 
ner, An example of the author’s method of treatment 
will be better than any statement. We therefore 
quote a paragraph, taken almost at random, No. 378, 
page 340, on “Cost of Working :’— “The cost of 
working electromotors by batteries is very great. A pound 
of zine contains only about one-sixth as much potential 
energy as a pound of coal, and it costs more than twenty 
times as much; the relative cost for equal amounts of 
energy is therefore about 120:1. But, as shown above, 
an electro-magnetic engine will turn 85 per cent. of the 
electric energy into work, while even steam engines 
po | turn about 10 to 20 per cent. of the energy of their 
fuel into work, small steam engines being even less 
efficient. But, reckoning electro-magnetic engines as being 
five times as ‘ efficient’ as steam engines of equal power, 
the necessary zinc is still twenty-four times as dear as the 
equivalent amount of coal, This calculation does not take 
into account the cost of acids in the batteries. In fact, 
where strong currents are wanted, batteries are abandoned 


in favour of dynamo-machines, worked by steam or water | « 


power, or by gas engines.” . . . 

This is only a portion of the paragraph, but we think it 
shows the correctness of our contention that the author is 
clear and concise, It shows why batteries as motors must, 
under existing conditions, be uneconomical, and the con- 
stant aim of a teacher should be to inculcate a desire in 
his pupil never to be satisfied with a mere statement, but 
to always look deeply under the surface till he comes to a 
or the why and wherefore. Professor Thompson shows 
the true teacher in this work, inasmuch as he has con- 
stantly kept this fact before him, and attempts to give 
reasons, or, in other words, to give the “why” of the 
phenomena described. 


WYVILLE THOMSON. 


Tue death on the 10th inst. of Sir Charles Wyville Thomson. 
makes a serious blank in the list of our greatest naturalists. 
After his return in 1876 from the Challenger Expedition, of 
which he was chief of the scientific staff, it was found that his 
health had certainly not improved, and in June, 1879, he was 
prostrated by an attack of paralysis. He became unable to con- 


duct his class of natural history in the hoy mu: J of Edinburgh, 
and his direction of the working out of the Challenger Aina th 
became intermittent, and finally he had to resign it entirely into 
other hands. In October last he om ory his Chair in the 
University. Some four months ago he a second paralytic 
attack, and since then his health has been feeble. 

Charles Wyville Thomson was a descendant of an old Scottish 
family which had long resided at Bonsyde, Linlithgow. His 
father was a surgeon in the service of the East India Company. 
Born at the family residence on March 5th, 1830, Wyville 
Thomson was educated at Merchiston Academy, and afterwards 
at the Edinburgh University. It had been his intention +o 
enter the medical profession, but he most interested himself in 
natural history, and became, at the age of twenty-one, a lecturer 
on Botany at King’s College, Aberdeen. The appointment had, 
the Scotsman says, been undertaken with the view of obtaining 
a short respite from studies, the arduous prosecution of which 
had begun to tell on his health ; but it may be said to have ina 
manner changed the current of his life. A year later he was 
appointed to the same office in Marischal College. A good deal 
of his time was, however, devoted to zoological studies, especi- 
ally among the lower forms of animal life. Several papers were 
published by him at this period on “The Polyzoa and Sestu- 
larian Zoophytes of Scotland,” and other such subjects. In 
1853, Thomson became Professor of Natural History in Queen’s 
College, Cork; but he had only been there a year when 
he succeeded to the Chair of Mineralogy and Geology in Queen’s 
College, Belfast. Holding strong views on the importance of 
inquiring into the conditions of deep-sea animal life, he was 
confirmed in these by reports of soundings taken in various 
parts of the world, and especially by the evidence of the exist- 
ence of animal life at great depths, obtained when Professor 


Fleeming Jenkin raised the telegraphic cable between Sar- | P’ 


dinia and Bona for the purpose of repairing it. Professor 
Thomson urged Dr. Carpenter to use his influence with the 
Royal Society to induce the Admiralty to give the use of a vessel 
for scientific dredging. This resulted in the expeditions of the 
Lightning and Porcupine in 1868 and 1869, in both of which he 
took part, the discoveries then made in regard to the fauna of the 
Atlantic Ocean being subsequently given to the world in a work 
entitled “The Depths of the Sea.” On the resignation of Pro- 
fessor Allman, Professor Thomson was elected Regius Professor 
of Natural History in the University of Edinburgh. In 1872 
the Royal Society again took up this subject, in consequence of 
what had been done by the Norwegians and Americans, and 
Thomson was made scientific chief of the Challenger expedition, 
to investigate the physical and biological conditions of the great 
ocean basins. Leaving England in 1872, the exploring party was 
absent for three and a-half years, the longest scientific voyage 
ever made, during which time 68,890 miles were traversed, and 
systematic observations made at 362 stations in the open sea, 
notes being also made on land and in shallow water, as oppor- 
tunity offered. 

Up to the present time three volumes of the report on the 
expedition have been published, but it is expected that six will 
be required to complete it. It has been remarked that it is a 
pity that this report is not printed in larger numbers and sold 
at a price which would enable the general public to purchase it, 
but it is to be feared that the number which would have to be 
printed of the very elaborate coloured plates, in order that they 
should be cheaply produced, would be much greater than the 
number which would be sold even at a moderate price. A com- 
plete series of the specimens collected will be sent to the British 
Museum. 

The reports are now being directed by Mr. John Murray, Sir 
Wyville’s chief assistant. On the 27th June, 1876, Professor 
Thomson received the honour of knighthood ; the Royal Society 
of London awarded him one of its gold medals; and subse- 
quently, when, along with Emeritus Professor Balfour, he went 
as the representative of the Edinburgh Senatus to Upsala on the 
occasion of the Ter-centenary of that ancient University, the 
King of Sweden created him a Knight of the Order of the Polar 
Star. Sir Wyville was also an LL.D. of Aberdeen, a D.C.L. of 
Dublin, a Doctor of Philosophy of the University of Jena, a 
D.Se., a Fellow of the Royal Societies of London and Edin- 
burgh, and of the Linnean Society, and foreign and colonial 
institutes. He wrote a preliminary account of the general 
results of the Challenger Expedition, which was published in 
two volumes under the titles of the “ Voyage of the Challenger” 
and “The Atlantic.” 

Sir Wyville Thomson married a sister of the late Mr. Adam 
Dawson, of Bonnytoun, Linlithgowshire, for some years Provost 
of Linlithgow, whose father also occupied the same honourable 
position for the greater part of his life. He is survived by Lady 
Thomson and one son, M.A. of the University of Edinburgh, 
at present engaged in the study of law. 


DkATH OF Mr. HANpDysiIpE.—We announce with regret the 
death of Mr. James B. Handyside, of the firm of Thomson, Sterne, 
and Co.,aged46, He served his time with Messrs. Smith and Rodgers, 
of Glasgow and Govan, new the London and Glasgow Engineering 
and Iron Shipbuilding Company, Limited, and was with them 
about six years. For about nine years he was in Russia, during 
six of which he was the principal there of the firm of W. R. and I. 
Handyside, contracting engineers, during which time he executed a 

at variety of work; the latter three years he was managin; 
irector of the Ogekoff Works, employing over 2000 hands. He 
joined Mr. W. S. Thomson about eleven years ago, the firm now 

‘ing Thomson, Sterne, and Co., Limited, and held the position of 
managing director at their works at Glasgow. Mr. Handyside di 
of exhaustion due to overwork, and he will be mourned throughout a 
wide circle of friends and acquaintances. 

AMERICAN Soctety or Civit ENGINEERS.—This society met at 
8 p.m. on the 15th of Febr , Mr. Welch, president, in the chair. 
A ya by Mr. R. E. McMath, of St. Louis, Memb. A.S.C.E., on 

‘The Mean Velocity of Streams Flowing in Natural Channels,” 
was read by the secretary in the absence of the author. With this 
paper was presented a set of diagrams of curves, deduced from the 
experiments of Mr. J. B. Francis, Memb. A.S.C.E., at Lowell; 
from the observations of Gen. Thos. G. Ellis, Memb. A.S.C.E., 
upon the flow of the Connecticut river; from the records of the 
flow of the Mississippi, made by Gens. Humphreys and Abbott ; 
and from various other observations of the flow of the Missis- 
sippi at Columbus, Ky.; at Vicksburg, Miss.; at Carrollton, La. ; 
and at the passes at the mouth of the Mississippi. The author 
of the paper then presented for consideration and discussion the 
suggestion that, to determine a reliable rule for the flow of streams 
in natural channels, the considerations affecting an artifici 
channel should be kept entirely distinct ; that the definite law of 
discharge over a weir is usefully applicable at any transverse section 
above and within the influence of a weir, dam, or shoal; that the 
relation between mean and maximum velocity cannot be used in 
streams of irregular section; that head is pressure, but not in all 
cases fall of surface; that in natural streams the bars or shoals 
are substituted for the weir or dam ; that the level of no discharge 
is determined by the horizontal plane through the crest of a weir, 
dam, or natural bar ; that two new hydraulic terms may be used, 
viz., ‘‘ Permanent Area,” or that of transverse section below 
the plane of no discharge, and “‘ arcen taps aye or the depth of 
the © aes below the surface. Formule are then suggested in 
application of these considerations, 


THE LIMITS TO SPEED. 
By Proressor OssornE Reynoups, F.R.S. 
No. IV. 


Tux inertia of the moving parts of a machine besides 
calling for strength in the parts themselves, as, for instance, 
in the tires of wheels, often calls for restraining forces in 
the supports to prevent the moving parts changing their 
position. Such forces exerted on the frame when they 
exist will, like those in the moving parts themselves, 
increase in the ratio of the square of the speed, and heuce 
the possible speed would in such cases be limited by the 
strength of the attachments or supports of the frame. As 
a matter of fact, these disturbing forces on the frame 
constitute one of the commonest difficulties in the way of 
attaining high speeds, and demand the most careful con- 
sideration at the hands of engineers. These forces cannot, 
like the forces in the moving parts themselves, be con- 
sidered as fundamental, since, except for the complications 
involved, it is always possible so to arrange the moving 
pieces of a machine that their inertia shall cause no 
resultant disturbance on the whole frame and its supports, 
the forces being confined to the moving pieces and those 
portions of the frame which connect them. To accomplish 
this counterweights have to be employed, and in some 
cases it would be necessary to add additional moving 
ieces, the only function of which would be to oppose the 
inertia of the parts which are n for the primary 
purpose of the machine. When this is done the machine 
is said to be perfectly balanced. There are, however, 
many considerations relating to the balancing of machines 
which have nothing to do with a complete balance, for, as 
will be presently explained, such a nce is often im- 
practicable. 

The general theory of a complete balance involves two 
conditions : (1) in order that there may be no force to 
move the frame in any particular direction, or that there 
may be no tendency to move the centre of gravity of the 
frame ; (2) that there may be no tendency to turn the 
frame round about its centre of gravity. The condition 
(1) may be simply expressed. The moving weights must 
be so arranged that, however the several weights may 
move, the centre of gravity of the whole system of moving 

ieces must’ not change its position during the motion. 

e condition (2) may also be simply expressed in the 
language of theoretical mechanics. It is that the moving 
weights must at no time have any aggregate moment of 
acceleration about any axis through the centre of gravity. 
To those who are not familiar with mathematical language, 
this second condition as thus expressed may not be very 
intelligible, nor is it easy to express the complete condition 
in more general language; but as the practical examples 


are for the most part very simple, it will be sufficient to’ 


explain the condition as applied to one of these examples. 
Suppose the moving to consist of two equal weights. 
Then the first condition involves that the accelerations on 
these weights shall be equal and in opposite directions, 
ue. if the acceleration on the one is north, that on 
the other must be south. But this first condition 
does not uire that the centres of vity of 
the two weights shall be opposite one another in the 
direction of acceleration; this, however, constitutes 
the second condition. For instance, in the case of a crank 
shaft in uniform rotation, the centre of gravity of the shaft 
itself, lying in the axis, will not move; but the centre of 
gravity of the crank revolving round the shaft will be 
subject to continual acceleration, directed from the axis, 
An equal weight fixed at an equal distance from the axis, 
and on the opposite side to the crank, will suffice to 
satisfy the first condition, however far along the shaft it 
may be from the crank ; but to satisfy the second condi- 
tion, the centre of gravity of the counterweight and of the 
crank must be in a line perpendicular to the axis of the 
shaft ; and since the connecting rod occupies the space 


opposite the crank, it is in general impossible to balance a _ 


crank with a single weight, two weights having to be used, 
placed so that the centre of gravity of the whole maas on 
one side of the crank shaft shall be opposite to the centre 
of gravity of the mass on the other. 

The moving parts of machines consist in general of 
revolving pieces, such as crank shafts, and oscillating 
pieces, such as pistons and connecting rods, the motion of 
which is derived from, or governed by, a revolving crank. 

In the case of the revolving pieces, a complete balance 


& | may always be effected in each piece by the addition of 


counterweights on the piece itself. Thus, as far as a crank 
shaft in a locomotive is concerned, apart from the con- 


ed | necting rods, pistons and other moving parts attached to 


it, the addition of suitable weights on the driving wheels 
will satisfy both conditions and prevent any disturbance on 
the frame arising from the revolution of the crank shaft. 
Oscillating pieces, however, cannot be balanced in so simple 
amanner. They require a weight or weights of which the 
centre of gravity is in the line of oscillation, and oscillating 
in exactly the reverse manner. Now, the manner of oscil- 
lation of, say, a piston depends not only on the motion of 
the crank, but also on the length of the connecting rod, 
the varying obliquity of which, when the connecting rod is 
short, will produce an important effect. The only way, 
therefore, in which a connecting rod and piston can be 
completely balanced is by oscillating weights connected 
with cranks on the crank shaft, by connecting rods of such 


cial | length that their obliquity is always the same as that of 


the connecting rod which drives the piston. In this way, 
however, a complete balance may be effected. That it is 
rarely or never done is owing to the complexity and 
increased friction attending such an arrangement, which 
renders it in other ways a greater evil than the disturbances 
on the frame which it prevents. Practically, then, it 
comes to this—that revolving pieces may be completely 
balanced; but, as oscillating pieces, the balance 
cannot be made complete. 

In default of a complete balance, there remains 
the question as to the desirability of an imperfect 
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balance, or what may be better described as the intre- 
duction of other forces, so as to modify the resultant 
force on the frame. The practical possibility of 
such modifications is limited by considerations of com- 
plexity and friction to the addition of certain weights to 
the crank shaft, which introduce forces in one direction 
equal to those which they balance in the direction at right 
angles. But for the effect of the obliquity of the connect- 
ing rod, the force arising from the acceleration of the 
piston in the direction of its motion will at all times be the 
same as the component in that direction of the centrifugal 
force of an equal weight revolving with the crank and 
having its centre of gravity in the axis of the crank pin. 
The centrifugal force of the revolving weight, however, 
would not be contined to the direction of oscillation, so 
that if such a weight be used to balance the piston, it will 
introduce an equal force at right angles to the direction of 
oscillation. Thus if weights be added to the driving 
wheels of a locomotive of such magnitude as to balance 
not only the weights of the cranks, but also weights equal 
to the connecting rods and pistons, having their centres 
of gravity in the crank pins, the only horizontal forces 
will t be those which arise from the effect of the obli- 
quity of the connecting rods on the motion, while 
vertical forces will have been introduced nearly equal 
to what the horizontal forces arising from the pis- 
tons and connecting rods would have been. The effect 
of smaller balance weights is to leave more of the hori- 
zontal forces unbalanced, and introduce less vertical force. 
Such is a sketch of what may be called the practical possi- 
bilities of balancing machines, which, like a steam engine, 
involve oscillating pieces. 

There will, therefore, always be disturbances in the 
frame, unless they are prevented by the strength of the 
supports, but it is possible to so arrange counterweights 
as to mitigate these forces in one direction by intro- 
ducing equal forces in a direction at right angles. The 
problem as to how far it is desirable to do this, is 
that which the practical engineer has to solve, and 
which, owing to a multiplicity of considerations, can in 
reality only be solved by experiment. There are, how- 
ever, several leading considerations, a general apprehen- 
sion of which should much facilitate the task. 

When there is nothing to limit the firmness and stiffness 
that can be given to the frame and its supports in the 
directions in which the forces which arise from the inertia 
of the moving parts tend to move it, there is but little in- 
convenience arising from these forces. Thus in a sta- 
tionary steam engine founded in the earth steadiness 
may be obtained by weight and solidity of foundations, 
almost the only drawback being the expense entailed and 
the space occupied. . 

But when an engine has to be carried by a floor or on 
any structure more or less elastic, then the case is dif- 
ferent, and it becomes a question of the greatest import- 
ance in which direction disturbing forces will pro- 
duce the least or the most harmful effect, it being desirable 
as far as possible to balance the forces in the other direc- 
tion at the expense of forces in this direction. 

It is not, however, simply a question of stiffness, as it 
may happen from various reasons that equal forces caused 
by the revolution of the engine might do more harm, and 
under certain circumstances even cause greater disturbance 
in that direction in which the supports are stiffest. The 
consideration of the circumstances on which vibrations 
depend, as described in the Art. IIL, in Tue Encrneer, 
Dec. 9th, 1881, at once shows that the directions in which 
the greatest disturbance of the frame is likely to result from 
forces caused by the revolution of the engine, are those 
directions in which the period of free vibration of the 
frame on its supports nearly corresponds to the period 
of revolution of the engine. And where there is any 
direction in which such a near coincidence occurs, it is an 
absolute necessary that in this direction the balance should 
be as nearly perfect as possible. It is often impossible to 
ascertain beforehand in which direction such a coincidence 
may be expected, but its existence at once declares itself 
upon the engine being put to work. Indeed, wherever an 
engine or revolving machinery causes a visible swinging 
vibration, it is in co’ uence of such a coincidence of 

iods, and the oscillations will be found to occur in 
wed the magnitude of the oscillations and the number 
in each batch increasing as the —_ of the engine 
approaches some particular value. is may be seen in 
many cranes. In such structures the period of oscillation 
depends upon the load suspended, and hence it will often 
be seen that while the engine which works the crane will 
run quite steadily when the crane is unloaded, when 
loaded decided oscillations are set up; or it may be just 
the other way, and oscillations occur when there is no load, 
while the structure is steady when the load is on. In 
almost all such cases the osillations might be prevented b 
counterweights so placed as to alter the direction in whi 
the forces occur. 

Such oscillations are, as has been said, to be feared 
chiefly in cases where the frame of the engine is carried 
on elastic supports. All engines a on springs—as 
portable or traction engines—are liable to them, as are 
also marine engines, owing to the elasticity of the ship. 
And in these cases it is only in avoiding such oscillations 
that counterweighting has to be studied. In some cases, 
however, notably that of the locomotive, it is not only in 
causing such oscillations as ensue when the directions and 
periods of free vibration and of the unbalanced forces 
coincide that such forces are harmful. In the locomotive, 
although the frame of the engine rests on elastic supports, 
namely, the springs, yet the revolving piece—the crank 
shaft with the driving wheels, whence alone can arise 
vertical unbalanced forces—rests on the rails, which afford 
a very rigid support in a downward direction, and to 
prevent upward motion there is the axle-box with the 
weight of the locomotive upon it. Unbalanced weights 
on the crank shaft cannot therefore cause in a vertical 
direction such oscillations as have just been considered ; 
but they give rise to other evils. If the centrifugal force 
is sufficient it will lift the axle-box against the pressure of 
the spring, cansing the wheel to leave the rail on to which 


it will return with a blow, causing what is known as 
hammering ; while short of this a want of vertical balance 
will cause the wheel to run with varying pressure or tread 
upon the rail, which will cause the wheel to wear out of 
the round, even if the pressure be nowhere sufficientl 
relieved to allow the wheels to slip. Of these ya 
hammering must be avoided, a.¢., the of the engine 
must not reach the point at which this begins, and the 
load and speed should not be so great as to cause slipping. 
But the wear arising from unequal tread .is not so serious 
an evil but that it may be faced as an alternative for 
other evils. A certain limited want of balance in the 
vertical direction is thus permissible. 

In a horizontal direction the character of the support of 
the engine and crank shaft is altogether different. In this 
direction the crank shaft is held to the frame of the 
engine by the axle-boxes, but the frame of the engine 
resting on the wheels has no backward and forward sup- 

rt at all, except such as is derived from the elastic 

wing apparatus which connects it with the train. 
While as regards twisting about a vertical axis which 
causes the engine to run with a sinuous motion, the only 
support is that derived from the comparatively loose fit of 
the flanges of the wheels between the rails. Thus any want 
of balance in a horizontal direction causes the engine to 
move forward with an uneven motion or with a sinuous 
motion on the rails. The last of these evils is the worst, 
but they are both bad according to their degree. 

As we have seen, the motions of the pistons and con- 
necting rods introduce horizontal forces such as will 

roduce one or cther, or generally both, these evils. 
ese horizontal forces can only be diminished by counter- 
weights on the driving wheels, which introduce vertical 
forces equal in magnitude to those which they balance. 
It is a question, therefore, between two evils—unsteady 
horizontal motion or unequal tread. Experience has 
shown that, up to a certain point, the latter evil is the 
least, and that it is better, at least in part, to balance the 
horizontal forces. As to the exact degree in which this 
should be done practice differs. Nor is there sufficient 
data on which to lay down a general rule; but the cir- 
cumstances which in each case should determine the 
balance weights are to be inferred from the foregoing 
considerations, The limit to the counterweights lies in 
the inequalities which they cause in the pressure of the 
driving wheels on the rails; and hence the permissible 
magnitude of these inequalities is what should be ascer- 
tained in order to determine the balance weights. Or, in 
other words, what is wanted to be known is the greatest 
proportion to the gross load on the driving wheels that the 
vertical component of the centrifugal force may be practi- 
cally allowed to bear, and the counterweight might then 
be designed so as to produce this force when the engine is 
running at its normal speed ; unless, indeed—as would 
never pepo weight was more than sufficient to 
balance the horizontal forces. 

This method of arriving at the best counterweight is 
the only logical one. The usual custom ap’ wie to 
balance a certain proportion of the horizontal forces. This, 
however, is not logical, since but for the vertical effect of 
the counterweights, the more perfectly the horizontal 
forces are balanced the better, and there is no fixed ratio 
between the horizontal forces and the load on the driving 
wheels which determines the allowable magnitude of the 
vertical forces. The common rules, too, as to the distri- 
bution of the balance weights, are apt to be faulty, for by 
these rules the distribution of counterweights is to be 
such as would completely balance weights centred in 
the crank pins bearing a certain proportion to the oscillat- 
ing weights. So that not only does the imperfection of 
the horizontal balance produce irre; ities in the for- 
ward motion of the engine, but it also produces a twisting 
or sinuous motion. Now, whatever proportion of the 
horizontal weights may be balanced, the counterweights 
may be so placed on the wheels as entirely to prevent the 
twisting or sinuous motion. The rule, therefore, as far 
as it is possible to state it, should be to use the largest 
counterweights which the load on the driving wheels will 
allow, and to distribute it so as to balance all tendency to 
turn the crank shaft about a vertical axis. 

In the case of coupled engines, the balance weights 
should obviously be equally distributed between the 
wheels, so that the inequality of wear may also be distri- 
buted. In these engines it is a common custom to make 
the coupling rods and the crank pins which carry them 
act the op of counterweights for the pistons and driving 
cranks, by placing the coupling crank pins on the opposite 
side of the shaft to the driving cranks. This effects a 
considerable reduction in the actual counterweight, but 
this appears to be the only point gained, while in order to 
reduce the forces and friction on the journals, the coupling 
rod crank should be on the same side of the shafts as the 
driving cranks, so that the forces transmitted to the 
coupling rods may not be transmitted through the journals 
so as to cause increased friction on the bearin 

The a effect of the inertia of the oscillating 
ma forced itself into notice very early in the days of the 
ocomotive, and immediate was found to result from 
the use of counterweights, which, by in ing the steadi- 
ness, allowed higher speeds to be attained. ft does not 
appear, however, that any systematic attempts to deter- 
mine the best arrangements of the balance weights have 
been recorded. Experiments have been made from which 
certain conclusions have been drawn, but the subject has 
not received the treatment which its importance deserves. 
This is doubtless because the investigation is one which 
involves the long-continued control, in certain respects, of 
locomotive engines, while those who have had this control 
have not been able to devote unclouded attention to this 
subject. If a railway company would engage the assistance 
of one of the highly qualified young engineers to be found 
at the present time, giving him the control of the balance 
weights and a sufficient number of locomotives, and power 
to watch the results, both as re; steadiness and wear, 


gards 

for a considerable period, not only would mal be amply 
repaid, but they would earn the gratitude of 

engineers, and, indeed, of the travelling public, 


locomotive 


FREEZING AND MELTING POINTS. 


Ir we take a solid and heat it, we know that it expands in the 
first place, and if sufficient heat be ied it will eventually 
melt, the melting point varying with each substance, but 
remaining constant for each individual substance. in, if a 
substance in the liquid form be cooled below its melting point, 
it will once more become solid ; and as a general rule the melting 
and freezi ints are the same. It is, however, possible to 
cool water far below its freezing point, by allowing it to remain 
in a perfectly motionless condition ; but should the slightest 
movement take place, or if the smallest particle of any substance 
be dropped into it, congelation will immediately ensue, and the 
temperature will rise to the freezing point. This is a very diffi- 
cult experiment to make, and is not often successful when 
attempted, on account of the almost impoasibility of keeping the 
apparatus motionless. The phenomenon can, however, be very 
easily observed, and nearly always successfully, by using instead 
of water a glass vessel filled with a saturated solution of sulphate 
of soda. This phenomenon has been noticed to occur most 
readily when the liquids are enclosed in a capillary tube, and it 
is very probably owing to this that some plants are not 
by the Frost, the liquid in their vessels remaining liquid, although 
far below the freezing point. 

The laws of expansion of liquids have been fully investigated 
by the German philosopher Kopp, and by the French philoso- 
pher Pierre, their results being almost identical, and the 

thods of ducting the experiments being the same— 
namely, observing the expansion in a thermometer and then 
making the necessary correction for the expansion of the glass. 
The following in ing facts were observed by them :—(1) The 
mechanical force developed in expansion is, as in solids, the same 
as that required to compress them to an equal amount. (2) For 
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the same increase of temperature, liquids expand to a far greater 
extent than solids, and as a general rule, those liquids which 
have the lowest boiling points expand the most. (3) The rate 
of expansion of all liquids increases with the temperature; the 
coefficient of expansion of mercury increasing the most slowly, 
and that of water the most rapidly of all liquids. This law of 
expansion may be illustrated by means of a diagram as in Fig. 1, 
which shows the expansion of the three liquids—alcohol, water, 
and mercury. 

The figures on the vertical line indicate the temperature, and 
those on the bottom line the ratio of expansion of the unit of 
volume. We see from the diagram that mercury expands the 
most rapidly, and that although water expands more rapidly 
than mercury above 40 deg. C., yet below this temperature the 
order is reversed. We also see that the mercury is represented 
by an almost straight line, showing that the rate of expansion 
is almost uniform. The curve of water is very peculiar, and it 


is of this point we now wish 
140 nad more particularly to speak. 
Although the amount of expan- 
120 sion of water between 0 deg. C. 
and 100 deg. C. is very small, 
100 yet it is most irregular—in fact 


more so than that of any other 

80 liquid. Below the freezing point, 

the expansion of water is far 

60 more irregular than above it, 

7 for it alone of all liquids has a 

WA point of maximum density 
20 


“a above its freezing point, and 
from this ex- 

ds whether it eated or 
mum density is at 4 deg. C., and can be best shown by the 
curve in Fig. 2. 

Here the bottom line indicates the temperatures, and the 
vertical lines the corresponding heights of the column of water 
in the experimental tube, when it will be thus seen that the 
water has the least volume about 4 deg. C. 

This wonderful property of water was first noticed by the 
Florentine Academicians in 1670,and has since been investi- 
gated by Gineau, Hallstrom, Despretz, and later still by Plucker 
and Geissler, who, after most elaborate and carefully conducted 
experiments, have come to the conclusion that 4 deg. C. is the 
nearest approximation to the real point, and is quite as near as 
our present apparatus will allow us to investigate. 

Suppose we have a lake with water, say, at 30 deg. Centigrade, and 
cold weather sets in, the top layer of water in contact with the 
cool air becomes colder, consequently condenses and falls to the 
bottom ; the next layer comes, gets cooled, contracts and falls to 
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the bottom. And so the change goes on until the water gradually 
becomes colder and colder, until at last it reaches the magic point 
of 4deg. Centigrade. Instead now of contracting with the 
action of the cald air, it expands, and consequently remains at 
the top, where it gets colder and colder, still e ding, and 
eventually freezes at 0 deg. Centigrade; and we thus see that 
the water below the ice thus formed never gets below 4 deg. 
Centigrade, except, of course, the layer oper yy whi 

is in the act of being formed into ice, When a solid is changed 
into a melting state there is generally a sudden change of 
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volume, which in most cases is an expansion, but in the case of 
water and a few metals the reverse takes place, and they 
suddenly contract. In the following figure we have shown the 
curves of contraction and expansion of water, phosphorus, wax, 
and stearine as being the most remarkable. 

It will be noticed from the above figures that phosphorus 
expands very regularly, like most solids, until it poll 44 deg, 
Cent., its melting point, when a sudden expansion takes place, 
after which it expands ly as before. Wax, on the other 
hand, expands very rapidly until it reaches its melting point, 
64 deg., and then it expands gradually. Stearine is the most 
irregular of the lot; it expands lai until it melts at 50 deg. 
Cent., when it suddenly contracts, and as the temperature rises, 
the substance gradually thickens, evidently undergoing a mole- 
cular change, and in this form has a new melting point at 60 deg. 
Water when it freezes, suddenly expands to a great extent— 
v's of its volume at zero, this expansion being far greater than 
the amount it undergoes between 0 deg. and 100 deg.; conse- 
quently ice will, as we know, float easily upon water, even if it 
be boiling. This expansion of water occurs with tremendous 
force, and it is to this sudden and great expansion we owe our 
burst water pipes and the consequences. 

When the boiler of a hot-water apparatus is heated by 
means of the kitchen fire, the greatest precautions are n 
in times of frost; and we would advise everyone having van 
apparatus to thoroughly understand the running of all the 
pipes position of taps, &c., so that in a case of emergency they 

not have to work in the dark ; also to examine the system 
periodically, and see that all is in working order. Should it be 
discovered that the feed or other pipes are frozen, shut off all 
connection between the boiler and the tank by means of the tap, 
which should be next to the tank, and also shut off the supply 
of the water into the tank from the main, so that the only water 
which could escape into the house would be that in the length 
of pipe between the burst in the pipe and the tap. The fire 
should, of course, not be used until the pipe has been repaired 
and the boiler filled. In spite of all precautions, pipes unfor- 
tunately will burst, and it is generally after the pipes iw burst 
that the greatest precautions are necessary. 


THE BLACKBURN COLLISION. 


Ir will be remembered that Colonel Yolland, in report- 
ing on the Blackburn accident, expressed opinions adverse 
to the Westinghouse brake. e commented on these 
opinions in our impression for January 20th. The Westing- 
house Brake Company has issued a pamphlet dealing wit 
several questions connected with brakes. The first portion 
is devoted to replying to Colonel Yolland, and from this 
we reproduce the following extracts :— 


A perusal of Colonel Yolland’s on the Blackburn collision, 
which occurred on August 8th, 1880, cannot fail to suggest several 
ideas forcibly to the mind. 

1. The strong animus displayed throughout by Colonel Yolland 
inst the Westinghouse brake, as shown, chiefly, by his ignoring 
facts and probabilities which told in its favour, at the same 

time that there was no evidence whatever, except that of the 
engine-driver and fireman, against it ; by his readiness to accept 
all the engine-driver said as true, in the face of facts which ren- 
dered his evidence valueless; by a strained endeavour to make 
everything fit his own theories ; and by a too apparent desire to 
convey the idea that the collision resulted in some way from the 
automatic nature of the brake. 

2. Everyone must be struck by the introduction of so much 
irrelevant matter concerning automatic brakes generally, and 
about the so-called failures of the Westinghouse brake, by apply- 
po | itself at improper times ; whereas he alleges the pl 
collision to have been caused, on the contrary, by the failure of the 
brake to act when required, a class of failure which is well known 
to be peculiar to and inseparable from non-automatic brakes, on 
account of their defective principle. 

Colonel Yolland has, moreover, so contrived to mix up the Black- 
burn collision with this other irrelevant matter, and so used the 
alleged failure of the brake asa foundation upon which to build 
his arguments, that it will be necessary first to explain how the 
collision really came about ; and more os this required 
on account of the use to which the report has been put by the 
opponents of automatic brakes. 

train from Liverpool, while standing in Blackburn Station, 

was run into by an express train from chester, at a speed of 
from twenty-five to thirty miles per hour, killing eight and injuring 
sixty-four people. The signals which ought roy a protected the 
Liverpool train were off at the time, and this to most people would 
be sufficient to account for the accident. The driver, however, 
after having had time for reflection, said that the brake failed to 
act ; but he did not say this, as will be seen, immediately after the 
accident ; and although there is not the slightest evidence, either 
positive or negative, to overt his statement, Colonel Yolland 
concludes that this man spoke the truth. At the same time, there 
is evidence, both positive and negative, that the brake acted as per- 
fectly—when it was applied—going into Blackburn as it had done 
at the previous stations on this journey ; and it would have pre- 
vented the collision if it had been applied in time. 

Several passengers by this train gave evidence before the coroner 
in Colonel Yolland’s presence, and swore to feeling the brake act 
distinctly on the different carriages in various parts of the train. 
The following testimony alone is conclusive :— 

William Evans : ‘‘ On reaching the West Cabin I felt the deep 

inding bite of the brake on our carriage. We came into the 

lackburn Station at as rapid, or more rapid speed, I should my 
than at any period of our journey between Manchester and Black- 
burn. Immediately after the collision, and after we had attended 
to the injured, I ~~ to the driver of the train. I asked him, 
‘Why in the world did you bring that train into this station at 
such a rate?’ He replied that he could not see the train standing 
in the station, nor could any other man, until he was coming into 
the station ;” and, ‘‘ The driver did not say to me that the West- 
7 brake would not act.” 

e guard, whose van was the third vehicle from the nant 
also made an important statement. He said in his evidence, “ 
opened the valve of the pp pen brake in the van after we had 
pont the West Cabin, and I did not hear any rush of air.” Now, 

‘ the brake is allowed to have been all right at Over Darwen, the 

abe stop, and five and a-half or six minutes before reaching 
lackburn; and the driver says there was 80 lb. of air in the gauge 
= the point where he *p lied the brake, less than one minute 
rom the time of collision. , therefore, the guard found no air 
on entering the station, it was clearly because the driver had 
already let it out of the brake pipe—that is, had applied the brake 

—although he had done so too late to be of ewe. 9 use. 

It is a that, moreover, that the brake acted on the engine and 
four uninjured carriages even after the collision, and that nothing 
was found amiss with the brake couplings, valves, &c., on the 
injured carriages, or in the state of the train gen » to account 
~ nag accident in any way from any failure of any part of the 

rake, 

We maintain that, having regard alone to the fact that the 
signals were not at danger, t is quite superfluous to turn to the 
brake as a cause of the collision. e driver states that on the few 
occasions when he had run to Blackburn before the station had 
always been clear; that he had never taken that particular train 
into the station previously ; that he had himself worked the brake 
ay two or three times before, without proper instruction ; 
that his usual place for stopping was the er or east end of the 


latform, at a point about 165 s past the point of collision ; 
po that he phos to be able to do so on this occasion. And 
Colonel Yolland allows in his report that the driver was quite 
justified in his endeavour to get to this place, so far as the signals 
are concerned. 

Under these circumstances, then, there is nothing to justify the 
assumption that the brake in any way failed. only the last 
home signal been at danger, had the express then run 240 yards 
past it, and had it then struck as it did another train at 25 to 30 


miles per hour, there might have been grounds for Colonel 
Yo ’s conclusions, but as it is there is no excuse whatever for 
em. 
How the collision occurred is ectly clear. The driver, 


perf 

having just descended a steep incline of 34 miles long, was running 
at a high speed up to the station, intending to proceed to the 
further end of the platform as usual, and to make a smart stop 
similar to what he had been ‘cj at previous stations, when 
suddenly he found another train got there first.. He app! 

the brake, whistled, and reversed his engine, but for the want of 
about 80 yards further distance, within which he could easily, by 
means of the brake at his command, have brought his train to a 
stand, came into collision with the unprotected train ney there. 

This view, however, did not commend itself to Colonel Yolland. 
He preferred to accept the statement of the driver that, on trying 
to apply the brake—at a point about half a mile from where he 
intended to stop—some mysterious irregularity, the nature of 
which cannot be discovered, suddenly occurred to the brake. For 
the p of justifying his theories, Colonel Yolland made a 
express, the e always being applied at the indica 
the driver. In one experiment, when the e coupling was 

urposely separated between the first and second iages—as 

a suggested might have been the case at the time of the 
accident, without any evidence to justify the supposition—the 
train sto 10 yards short of the point of collision, from an initial 
speed of 50 miles an hour, as against 40 mentioned by the driver 
as the speed on the day of the collision. At last, by cutting off the 
brake from the train, and allowing it to act upon the engine wheels 
only, the point of collision was in one experiment — Colonel 
Yolland concluded, therefore, that the collision was caused by the 
brake refusing to act, except upon the engine wheels; notwith- 
standing the positive evidence that the ae between the 
engine and train were found properly connected after the accident. 
The last mentioned experiment was not made under circumstances 
stated by the driver to have existed, but it seems to have been 
n to confirm Colonel Yolland in the fixed conviction with 
which he began, conducted, and concluded the inquiry, viz., that 
the brake had failed. None of the experiments e, however, 
were of any sort of value, for the same results might have been 
obtained by running close up to the station, and then applying the 
brake over the whole train. 

Colonel Yolland’s theories did not find much acceptance from 
the coroner’s jury, for, as a result of the experiments and the 
evidence, they, in their verdict, entirely ignored the brake, and 
found, as was apparent to those who closely, and with an unbiassed 
opinion, followed the evidence from the first, that the collision was 
caused solely by the system of working the signals, and by the 
recklessness of the driver. 

The fact that the Westingh Brake Company called no 
witnesses, is thus remarked on by Colonel Yolland, who says :— 
“I was prepared to hear what any witnesses they—the Westing- 
house Company—might desire to call could state, as to any facts 
bearing upon the case, or to receive any statement which they 
might thing proper to make, after hearing all the evidence, and 
noting all the experiments which were made, and I informed Mr. 
Westinghouse that I would delay making my report for ten days 
as he was obliged suddenly to go to the Continent.” 

As to this remark, it may be mentioned that Colonel Yolland 
said in substance to Mr. Westinghouse, that any statement made 
by him would not have weight; and, in reply to Mr. Westing- 
house’s remark that he could produce Lae a who had felt the 
brakes upon their carriages on entering Blackburn Station, Colonel 
Yolland said that he would rot believe any witness he might 
present who would make such an assertion, because it was impos- 
sible for any one to tell whether a brake was acting upon the 

iage he was riding in or not. We may add that, after due 
snsbiantion of the evidence which had been taken, both before 
himself and the coroner, and the results of the experiments, 
coupled with the verdict of the coroner's jury, it was felt that we 
should derive no benefit from accepting Colonel Yolland’s offer, 
and laying a before him. It seemed impossible to 
this a that Colonel Yolland could so far ignore the facts 
and probabilities, and allow his antipathies to lead him to such 
erroneous conclusions. 

Nothing further, perhaps, need be said as to Colonel Yolland’s 
allegation of the failure of the brake; but Colonel Yolland has, as 
we have said, discussed a good deal besides the Blackburn collision 
in his report, and as it concerns the main subject of this paper, we 
may follow him a little further. 

Much of the irrelevant matter before referred to amounts to a 
condemnation of both automatic and non-automatic continuous 
brakes. Now the question of automatic versus non-automatic 
brakes is one of principle only, and Colonel Yolland cannot con- 
sistently condemn the principle of the former, both on account of 
its liability to go on when not wanted, and also for refusing to act 
when it is wanted; yet this is what he actually does. Indirectly, 
too, he very effectually condemns non-automatic brakes on account 
of their inability to stop trains in case of a breakaway, and for 
gts no indication to a driver of a coupling having come undone. 

ough clearly not what was intended, Colonel Yolland’s report 
thus furnishes strong arguments in favour of the principle of 
automatic brakes; his conclusion in effect being :—(1) That the 
collision was caused by the separation of a hose connection in the 
front of the train in such a manner as to render the applica- 
tion of the brakes on the rear carriages impossible ; (2) That any 
brake which may be liable to fail to act in consequence of a brake 
coupling coming apart so as to render the brake inoperative, should 
not be used on railways; and (3) that brakes which may fail as 
above, are dangerous because the train may then overrun the 
intended stopping place, and thus cause a collision. 

We have always contended that any brake so constructed that 
the couplings can come y 3 and thus render the brakes useless 
without warning to the driver, is a dangerous a eae and we 
welcome Colonel Yolland’s support in favour of these principles, 
oor consequently in favour of automatic, as against non-automatic 


The ony ey our opponents in this case lies, of course, in 
peculiar to tomatic brak If wha’ 
8 was one i non-automatic brakes. what was 
suggested took place, and a coupling came apart, and by closing 
the valves gave no warning to the driver, the brake in question 
was thereby only reduced temporarily to the level of a non- 
automatic brake, the essential principle of which is that its failure 
must occur without proper warning. 

Colonel Yolland makes the extraordinary statement that the 
Westinghouse brake connections ‘frequently (!)b led ” 


e brake in use was automatic, while the failure | bef 


We were, however, so impressed with the use which was made 
of the two instances of alleged failure before referred to, and saw 
80 = that, under similar circumstances again arising, we should 
be laid open to the same accusations, that we promptly decided 
to make a complete change from the automatic coupling back to 
the old form with cocks; so that, in future, any such theories as 
those advanced in this case will be impossible ; for should a pair of 
couplings be separated from any cause whatever, after the train 
has once been properly coupled up and charged, the — 
which Colonel Yolland considers so essential will unfailingly 
unmistakeably be given to the driver. 

Two cases are mentioned in Colonel Yolland’s report where trains 
fitted with the Westinghouse brake overran stations, viz., Stan- 
pe go and Dover. The former is in the Board of Trade Returns, 

we need only say that the circumstances were not analogous 
to those at Blackburn, and were easily accounted for. As to the 
case at Dover, which Colonel Yolland calls a ‘somewhat similar 
case to that at eee Colonel Yolland showed our repre- 
sentative a letter he had received from Mr. Kirtley, the locomotive 
superintendent, on this subject; and it certainly did not justify 
such a statement. The letter was to this effect, viz., that Mr. 
Kirtley had not reported the occurrence to the Board of Trade, 
because he did not consider it was owing to the failure of the 
Westinghouse brake; that the drivér had not reported it as a 
failure of the brake; and that he decided to give the brake the 
benefit of the doubt. Colonel Yolland’s reference to this case, and 
of this explanatory letter, are sufficiently indicative 
jias. 

In the intcrest of safety on railways, Colonel Yolland, again. 
should not have singled out one brake in particular. He w 
have found from the Board of Trade Reports on Accidents, that 
there had been six collisions resulting from the failure of the Smith 
vacuum brake, and he should have censured this and other brakes, 
instead of the Westinghouse alone, if censure were necessary. 

After such statements as have been criticised, it is almost with 
astonishment one reads that an automatic brake is required some- 
times, even in Colonel Yolland’s opinion. As, for instance, when 
a train breaks into two 4g so that the rear portion may be 
prevented from running down an incline into a followi 
train, or forward into the front on the being slackened. 
Colonel Yolland has himself, indeed, on the occasion of such a 
case as this occurring near Blaby Junction on the London and 
North-Western Railway, made the following remark in his 
—dated 26th December, 1877—on it to the Board of Trade : “‘ 
collision would not have taken place at all if the train had been 
fitted with an automatic brake.” 

The result of this brief analysis, then, is that we find Colonel 
Yolland has—(1) directly condemned non-automatic brakes, because 
the: give no warning to the driver on a coupling ing undone, 
and thus rendering the brake useless ; and indirectly this is clearly 
an excellent argument in favour of automatic brakes; (2) He has 
directly advocated automatic brakes, because they are wanted in 
case of a breakaway; and indirectly this is an excellent argument 
against non-automatic brakes. 

It is with reluctance that we criticise the report of Colonel 
Yolland, but we are compelled to do so in consequence of his 
remarks during his inquiry, by his mode of conducting his inquiry, 
by the remarks in his report, and by his going out of his way to 
introduce material entirely outside his inquiry, all of which justify 
much more than we have said. 

Colonel Yolland might, we think, have remembered that the 
Westinghouse brake complies more nearly than any other brake 
with the conditions laid down by the Board of Trade, of which he 
was the representative. And, further, he should have hesitated 
to be so severe in his strictures in a case where no positive evidence 
was forthcoming, on what is at all events, an appliance intended 
to save life and property, and which the proprietors have for many 


years spared no expense in bringing to perfection. 
nd a copy of Mr. Cham- 


s report, the su 


berlain’s minute added to Colone 
stance of which minute has already appeared in our pages. 


AccIDENT AVERTED BY THE WESTINGHOUSE BRakk.—When 
approaching Ponders End with the 8°35 a.m. Bishop Stortford to 
Liverpool-street Great Eastern train, the driver observed a horse 
and cart on the line on which he was running ; the horse had run 
away from the station, and was lying on the line. The Westing- 
house brake was aes with full force, and the train was stopped 
within a few feet of the obstruction. The passengers ane the 
brake, and remunerated the driver for keeping a sharp look out. 

IstHMUs CANAL ScHEMES.—A contemporary gives some 
notes culled from a number of interesting articles lately contri- 
buted to the Boletin of the Geographical] Society of Madrid, by 
Don Justo Zaragoza, on ancient canal schemes between the 
Atlantic and the Pacific in Central America. The Spaniards, as 
early as the sixteenth century, pitched upon three places for these 
schemes—the Isthmus of Tehuantepec in New Spain, now Mexico ; 
the river of San Juan, or the Lake of Nicaragua, in the republic 
of that name ; the Chagres river, and other parts of the Isthmus 
of Panama. The first-named scheme was abandoned, to be mooted 
again in the present century; those of Nicaragua were actively 
ar ssya in the seventeenth century, and were on the point of 

ing executed in the eighteenth, under the reign of Charles IIL; 
while the scheme of a canal through the Isthmus of Panama, also 
abandoned, has been renewed by M. de Lesseps. In his last paper, 
Don Zaragoza furnishes some information on the little known 
scheme of a canal vid the Lake of Nicaragua, which scheme 
appeared in the ow 1548, with a map of the land pre by 
Arias Gonzalo. Sixty years later the Puertos de Caballos and 
Fonseca Bay were explored ; and between 1780 and 1783 a map of 
the projected canal was prepared, and a survey made between the 
Pacific and the Lake of Nicaragua. The scheme met with great 
opposition, being declared to be impracticable, but it is now once 
more asserted to be perfectly feasible. The map drawn up a cen- 
tury ago is still preserved. 

THE CHANNEL TUNNEL.—Mr. and Mrs. Gladstone and a large 
party left Charing-cross on Saturday morning by ial train, at 
8.30, to visit the Channel Tunnel works between Folkestone and 
Dover. A large ber of bers of Parliament followed by 
the 10a.m. Brussels express. Operations were temporarily sus- 
pended during the visit of the party, except such as would enable 
them to witness the modus operandi. The party remained at the 
works until about 2 o’clock, and then proceeded in two companies 
to the Lord Warden Hotel at Dover, where they were entertained 
at luncheon by Sir Edward Watkin. They left for London shortly 

ore 5 o'clock. The progress of the boring is said to continue 
satisfactorily, the total distance of the heading being now about 
1250 yards, but the boring machine is also said to be drilling 
through considerably softer soil. The Militér Wochenblatt, which, 
says the Times, is the semi-official organ of the grand general staff, 
has an article on the Channel Tunnel scheme, though like all the 
contents of that journal, it is characterised by a strictly narrative 
tone. The writer confines himself to reproducing the strategi 


without indication to the driver. How many cases would justify 
the word ‘‘ frequently” we do not know, but can only say that 
since the Board of Trade returns have been published—June, 1878 
—only two of such cases are mentioned, against scores on the 
of other brakes. In view of this fact, and considering the opinions 
he has expressed, it would only have been fair, and certainly more 
relevant than a good deal in the report, if Colonel Yolland had 
referred to these other brakes and condemned them in proportion 
to their liability to become useless when required to prevent an 
accident. For the six months ending June 30th, 1881, there are 
no less than eighty cases actually reported in the Board of Trade 
Returns, of the Smith vacuum brake alone having failed without 


warning, on account of the couplings coming one or other 
equivalent dangerous failure. 


pects of the enterprise as urged by Admiral Dunsany and Sir 
Garnet Wolseley on one side, and Sir Lintorn Simmons on the 
other, though one or two turns of expression tend to betray his 
sympathies with the views of the former school. One or two such 


part | sentences may be quoted :—“‘ General Sir Lintorn Simmons, who 


under ve age. of Centurio seems to think it his duty to 
make steady opposition to Sir Garnet Wolseley, . . . seeks to prove 
the latter’s incapacity to pr decisively on these things, as 
he has taken part in no European war since the Crimea, and can 
only base his judgment on books. But one involuntarily asks 
where, then, Sir Lintorn Simmons has gathered his experience of 
war. While trying to show from text books on tactics that the 
strongest position is one behind a defile, he wholly ignores the 
cardinal point of Wolseley’s “yo who sees danger in the 
possibility of a successful coup de main.” 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 

Ar the meetings of the trade in Birmingham this afternoon, and in 
Wolverhampton yesterday, vendors made the most of the stronger 
Glasgow and Middlesbrough markets, and business certainly had 
about it a slightly more cheerful aspect. 

From some makers, for prompt delivery, sheets were this after- 
noon to be had at—singles, £8; doubles, £9 5s., and latens, 
£10 5s. to £10 10s. These must, however, be regarded as minimum 


prices. 

Hoop makers announced the receipt of further fresh inquiries 
on American account for baling and hoops. Makers again 
quoted £7 5s. to £7 7s. 6d. at works for cotton tie hoops. For 
barrel hoops more money was asked. The Warrington makers, 
however, are taking the bulk of the hoop orders, since by reason 
of their position near the seaboard they are able to underquote 
this district by some 8s. to 10s. per ton. But Staffordshire makers 
have the advantage again over the Warrington people in the 
matter of quality. Australia, Spain, and Italy are also good 
buyers of hoops just now. 

Bar makers announced this afternoon a fair degree of activity on 
home and export account. Staffordshire bars of common quality 
brought £6 10s. to £6 15s. Some houses quoted £7 10s. for common 
bars. Sheets and plates rolled by the “‘list” iron houses were 
mostly £2 ton additional on the rate for bars, though here 
aad there the advance was only £1 10s. 

Advices to hand this week from Melbourne report a very quiet 
market out there for all kinds of iron. Even galvanised sheets 
have been but little dealt in. When the mails left galvanised iron 
was saleable at from £21 to £22 and £23 for 26-gauge, according to 
brands. Bar and rod iron were in request at £10 to £11. Black 
iron had improved steadily, assortments of Nos. 8 to 18 being 
quoted at £11 10s. to £12, while for Nos. 20 to 26 £14 was required. 
Plate iron was dull, quotations ranging from £11 to £12. Hoop 
iron for trade purposes was offered at £10 to £11. 

At Melbourne also tin-plates were offered at 15 per cent. advance 
on invoice for good assortments. I.C. coke was saleable at 20s. 
= ge 500 boxes had been disposed of the week before the mails 


All mines were reported at Birmingham to-day and Wolver- 
hampton yesterday as having changed hands at £3 10s. per ton for 
hot blast sorts, and this was the highest price which could be 
realised, though one or two makers asked 12s. 6d.; cold blast 
were £410s. Agents of hematite producers were more prepared to 
consider offers, and 72s. 6d. would have been freely accepted for 
Lancashire, Cumberland, and Welsh sorts. But the figure could 
not be got. 

There was a little more movement in foreign medium class pigs, 
and vendors spoke more hopefully of prospects. Thorncliffe— 
South Yorkshire—pigs were quoted 62s. 6d., but might have been 
easily got for less. Leicestershire pigs were quoted £2 13s. 6d. 
delivered at railway stations in this district, with 1s. additional 
for delivery to works. Nortampton and Derbyshire brands 
ranged from £2 10s. to £2 12s. éd.; Staffordshire -mines were 
52s. 6d. to 57s. 6d., and cinders 40s. to 42s. 6d. and 45s., according 


to er. 

The puddlers, shinglers, and forge rollers of North Staffordshire 
have, since my last, applied by deputation to the ironmasters for 
an advance of 6d. per ton in their respective departments, notwith- 
standing the recent rise of 74 per cent. Their plea was that 
during ae ate wages had been reduced to that extent, and 
that now e was improved that amount ought to be returned, 
in addition to the above advance. The deputation withdrew upon 
the promise of a hearing when more evidence was forthcoming. 
Meanwhile the South Staffordshire ironworkers themselves have 
decided to hold mass meetings throughout the South Staffordshire 
district to consider the same subject. 

The assurance question also pied the attention of the 
Southerners, and the ironworkers of the district were recommended 
to accept the benefits offered by the Employers’ Liability Assurance 
Company, Limited. 

The operative nut and bolt makers of Messrs. Ford Brothers, 
Heath Town, Wolverhampton, came out on strike last Saturday. 
The disagreement is said to have arisen because the men had 
joined the National Amalgamated Association of Nut and Bolt 
Makers. The of this association has found work for 
them, as they are only few in number, at the Birmingham Nut and 
Bolt Company’s Works, Smethwick; and the prices they are 
promised there are said to be from 10 to 20 per cent. higher than 
those they worked for in Wolverhampton. 

e resolution of opposition to the closing and transferring of 
certain Midland canals, sent on behalf of the trade of the Mid- 
lands by the Wolverhampton Chamber of Commerce to the 
London ting of the A iated Chambers, has been adopted, 
and the Wolverhampton Chamber are now p ing a memorial 
to accompany the petition against the Canal Bills which is 
shortly to be presented to Government. 

Claims under the Employers’ Liability Act, amounting to 
between £3000 and £4000, have been brought against the Chatter- 
ley Coal and Iron Company, on behalf of the relatives of nineteen 
men killed at the Whitfield Colliery by an explosion of gas in 
February last year. Special sittings of the Tunstall County-court 
have been fixed for April next for the hearing. 


NOTES FROM LANCASHIRE. 


(From our own Correspondent.) 

Manchester.—The actual new business doing in the iron market 
here continues very limited in extent, and with the per | 
close of the quarter there is the usual tendency on the part of bot 
buyers and consumers to restrict as much as possible any further 
transactions for the time being. There has, however, been a 
rather better feeling in the market, stimulated apparently by the 
pe mm reported recently from Glasgow and Middlesbrough, 
and although this is not backed up by any appreciably increased 
amount of business, there is a more tone with regard to 
the future. 

During the last week or ten days there have been rather more 
inquiries coming into the hands of local makers of pig iron, and 
orders to a moderate extent have been booked at a little under 
50s. less 24 for foundry qualities delivered equal to Manchester, 
The output of local pig iron is, however, gradually overtaking the 
deliveries from works, and unless there is some improvement before 
long, stocks will again begin to accumulate. Nominally the 
quotations for Lancashire pig iron delivered equal to Manchester 
remain at 49s. to 50s. per ton less 24, but makers would be open 
to offers, ‘ 

Although the upward movement at Middlesbrough hasaltogether 
withdrawn north-county iron as a competing brand in this market, 
district brands such as Lincolnshire iron are still coming in at very 
low figures, and Derbyshire iron, which, owing to makers having 
sold so largely some time back, has for the past few months been 
practically withdrawn from this district, is again coming into com- 
petition in this market. For Lincolnshire iron delivered equal 
to Manchester some makers are quoting 48s. 6d. to 49%s., but there 
are sellers at as low as 47s. to 48s. less 24 for forge and foundry 
numbers respectively. Derbyshire iron has been offered at prices 
ranging 48s. up to 50s, ton less 24 delivered here, but makers 
who are still well supplied with orders quote several shillings per 
ton above these figures. _ 

I hear that. preparations are a made for reblowing in the fur- 
naces of the Lincolnshire Iron Smelting Company, Limited. 

In the finished iron trade new orders are coming in very slowly, 

who are not in present want of specifications still quote 


£7 per ton for bars delivered into the Manchester district. Where: 
however, new business has to be sought it is only in exceptional 
cases that this figure can be realised, and the average actual selling 
prices are more nearly £6 15s. to £6 17s. 6d. per ton. 

The engineering branches of trade, so far at least as the leadi 
firms throughout this district are concerned, continue we 
employed. During the week the agents of one of the large 
American Railway Companies have placed a number of orders in 
this district for gen locomotive tools, and a portion of the 
company’s requirements has, I believe, also been covered in Leeds. 
Wheelwrights are very busy, and machinists, although there are 
complaints that the home trade is not so good as it was, are not 
short of orders as a rule, and fair inquiries from abroad are 
reported to be sees. in, 

An improved radial drilling machine has been constructed b: 
Messrs. Kendal and Gent, of Manchester, for Messrs. W. and J. 
Galloway and Sons. This machine, which has an elevating arm of 
10ft. radius, has been specially designed for drilling holes anywhere 
within a circle of 20ft. diameter, and at any height from the 
ground. The machine consists of a radial arm, with the driving 
cones, gearing, &c., entirely contained within the framing, swinging 
on a strong pillar, and, as I have already said, can be » he by 
power to any height. For driving there is a vertical shaft from 
pulleys and radial gearing at the top of the pillar—that is, a 2hin. 
steel spindle with self-acting feed 15in. deep; and the machine is 


capable of drilling holes up to 2in. diameter, or if required, with | 600f 


powerful double gearing, up to I5in. diameter. 

A new system of railway safety facing points was described by 
Mr. Thomas Ashbury at the ting of the Manchester Associati 
of Employers, Foremen, and Draughtsmen held on Saturday. The 
new facing points, of which a model was also exhibited, have been 
patented by Messrs. Whitehead and Dodd, and the object is to 
make the railway points work vertically instead of horizontally. 
This is effected by providing ten cast iron chairs, five on each side, 
the first three of which are provided with a recess, in which a 
slide bar and blocks are worked in and out of position, as may be 
required. The first three chairs the main rail, and are also 
constructed so as to secure the point blade against the side of the 
main rail and prevent it moving out of position. The fourth chair 
on each side is to carry the main rail, the heel of the 
point blade, and the end of the continuation rail, the jointing of 
the heel of the point blade and the end of the continuation rail 
being effected about the centre of the fourth chair. The fifth chair 
is arranged to carry both the main and the continuation rail. To 
sec’ , for the purpose of carrying the i or a cross shaft. 
The vertical motion of the point blades is effected by providing 
three blocks and one slide bar underneath each point blade, which 
work in the recesses provided in the three first chairs on each side. 
At the back of the block on each slide bar a joint is provided, 
to which a cting rod is attached, which at the other end 
is attached to a lever, securely keyed to the cross shaft. 
This cross shaft is in its turn connected to the rods communicating 
with the pointsman’s box or to a hand lever outside the rails, as 
rom | be desired. Near to the toe of each point a link is secured, 
and is connected with the lever on the cross shaft for the purpose 
of depressing the point blades after they have been raised. A 
part revolution of the cross shaft causes one of the point blades 
to move vertically to its required ition, and at the same time 
places the block and slide bar underneath in their required posi- 
tions. By the same movement the block and slide bar on the other 
side of the rails are withdrawn, and the point blade is depressed 
so as to allow the wheels of the train to pass over it without con- 
tact in any way. I+ will thus be seen that immediately one point 
is raised the other is depressed, and a train passing over al be 
turned on to the main or the branch line, as the case might be. 
The advantages of this system Mr. Ashbury pointed out to be that 
the bolt lock and all its attendant rods and levers were dispensed 
with, whilst the points could not possibly foul, and coupling chains 
hanging from wagons could not disarrange them. A sample set of 
these points had been laid down on the London and Brighton Railway 
for the last three or four months, and had given great satisfaction. 
Mr. Ashbury also described a compensator for r ting the varia- 
tions in signal wires caused by the fluctations of temperature and 
a wpe gees Ay paratus under the control of the pointsman from 
poly we whi ve also been patented by Messrs. Whitehead 
an 


The only change to notice in the coal trade is that, with the 
warmer weather, the market, if possible, becomes still more 
depressed. House fire coals are a drug, and even the commoner 
sorts, although in tolerably good demand for iron-making and steam 
purposes, are abundant. The result is that heavy stocks are 
accumulating, and very few of the Lancashire colliers are working 
more than three to four days a week. There is so much competi- 
tion for orders that sales can only be effected at very low figures. 
Best coals at the pit mouth do not fetch more than 8s, 6d. to 9s. 
At the pit seconds range from 6s. to 7s., and common coals from 
5s. to 5s. 6d. per ton. Engine fuel moves off tolerably well ; but 
there is not the scarcity which might be expected, considering the 
very small quantity of round coal now being screened. Burgy 
—e 4s, 6d. to 5s., and good slack 3s. 6d. to 4s, per ton at 
the pit. 

e demand for shipment continues v limited, and good 
Lancashire steam coal, delivered either at the Garston Docks or 
the High Level, Liverpool, can be bought at about 7s. per ton, 
whilst there are large stocks lying at both places. 


Barrow.—The quiet state of the hematite pig iron market which I 
last week continues. The inquiry from America on account 
of the fall in the price of rails there is almost ni/, and orders which 
are being put into the hands of makers are of an unimportant 
character, and come chiefly from home and continental buyers. The 
iron trade, so far as this district is concerned, has met with a check, 
and business of any magnitude is not looked for yet awhile. The ship- 
ing season is just opening, and the despatch of orders, which are 
Com to be very heavy, will consume the wea 4 of the furnaces. 
Stocks are not increasing. An increased demand is not all unlikely if 
freights are brought lower, and if this is brought about makers 
would be in a position to compete with the American markets even 
at the reduced prices. Mixed samples of iron are quoted at 
58s. 6d. per ton, and No. 3 forge 57s, 6d. per ton net at works, or 
f.o.b. at West coast ports. There is a better tone this week for 
steel rails, and prices are ee lost ition, being 
uoted at £6 5s. per ton at works. ore is selling at 14s, to 
6s. at the mines. There is a good demand for Spanish ore, 
which is being imported in considerable . 

On Wednesday, the 15th inst., Miss Smith, daughter of Mr. J. 
T. Smith, president of the Iron and Steel Institute, was married 
to Mr. Ernest Trubshaw, managing director of the Llanelly 
Tin-plate Works. The ceremony was the cause of much rejoicing 
in Barrow, where the bride’s father occupies the im: t position 
of managing director of the Barrow Iron and Steel Company. 
The presents were both numerous and costly. 

Iron shipbuilders are moderately employed ; but new contracts 
are not being booked to keep up the activity which has charac- 
terised this industry for the past few months, and in some of the 
departments a slack time is not unlikely. Other industries are in 
—— of a fair number of orders, e coal trade is in a good 
condition. 


THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

THE weather seems to get summer-like in its mildness, with the 
usual result of causing the demand for house coal to be still 
further diminished. Prices, however, are not lower than at last 
quotations. In fact, coalowners say they would prefer to close 
several of their pits to selling their commodity at less sae) on ore 
rates. Iron in South Yorkshire is a little more briskly for, 


but the trade is not quite so brisk as in North Notts and North 
Derbyshire. 

In the Bessemer and crucible steel departments there is still 
much activity, with no signs of any cessation. The file, cutlery, 
and —_ tool makers have good orders in hand for the Australian 
and other colonies, and the makers of garden and icultural 
machines and implements are full of work, owing to the excep- 
tionally fine weather causing operations to be unusually early, 
Lawn mowers and similar ~~ § are in particularly brisk deman 

The duties leviable upon Sheffield goods on entering France 
remain unaltered until the 15th of May next, to which date the 
terms of the Anglo-French Treaty have been extended. After that 
date the changes which will operate under “the most favoured 
nation clause treaty ” will come into effect. Then the duties upon 
English goods will be in accordance with the terms laid down in 
the most favourable of the existing treaties which other countries 
have with France. In the Franco-Italian Treaty of 1881, knives 
for arts and trades entering Italy—wooden handles—are subject to 
a duty of 16f.; tools and instruments for art, trade, and agricul- 
ture, scythes and scobles, 10f.; iron in mass, 2f.; iron rods more 
than five millimetres in diameter, 4f. 62c.; rods less than five 
millimetres in diameter, 8f.; tinned and coppered lead and zinc, 
10f. 75c. In cutlery the duties will be, per 100 kilos : common 
knives, 15 per cent.; butchers’ knives, tailors’ scissors, 125f.; 
common razors, 250f.; others, 15 per cent. ad valorem ; fine kinds, 


A remarkable chain for shipbuilding purposes has just been com- 
oo for Earle’s Shipbuilding and Eugineering Company, Limited 
ull, by Messrs. Joseph Mitchell and Company, engineers and 
machine makers, Exchange Works, ligerton-street, Sheffield. The 
chain is intended for lifting boilers and other heavy machinery into 
and out of vessels. Wrought iron has usually been employed in 
the construction of chains for shipbuilding purposes, but recent 
accidents have turned attention to stee. as more trustworthy and 
durable. The chain referred to is made of Siemens “‘open hearth” 
steel, weighs 44 tons, and is calculated to sustain a weight of 60 
tons. It is 180 yards long, and consists of over 3200 links, held 
together by == of 850 steel pins. It is undoubtedly the 
largest chain of its kind ever produced, and is noteworthy as the 
ae ing of a new industry in steel. 
tarle’s Company, I hear, is very well off for orders at present, 
having orders on their books for seven new ships. The Steel Com- 
pany of Scotland and other companies usually compete very keenly 
with the Sheffield steel facturers for shipbuilding orders from 
the Hull and north-east district. 

Several very heavy crank shafts for ocean-going steamers have 
recently been constructed in Sheffield. One, for the Servia, I have 
already noticed; another for the Arania—building by Messrs. 
ee on the Clyde—is 52 tons in weight. ere are 
several good orders in hand for steel linings for guns, which, when 
completed, will weigh 60 tons. There seems no disposition on the 
ee of our naval or military authorities to follow the lead of 

taly in 100-ton guns. 

Messrs. Wm. Jessop and Sons’ dividend is always awaited with 
interest in manufacturing circles. Their works, the principal of 
which are at Brightside, are among the largest and oldest ones in 
the trade ; and their business in the finest crucible steels extends 
over the whole world. At the annual meeting, to be held on the 
29th inst., the directors will recommend the payment of a further 
dividend of 40s. per share, which, with the 15s. per share paid in 
October, will make 55s. share for the year. The shares being 
£50—£30 paid up—this dividend is equal to £9 3s. 4d. per cent. per 
annum. t year’s dividend was 13s, 4d.; and in previous 
years 5 per cent. per annum. 

The mmond Electric Light and Power Supply Company, 
Limited, report to the Chesterfield Corporation that they are now 
able to carry out their contract in an efficient manner, and that in 
a few days the borough will be illuminated by a system of incan- 
descent lighting, on a scale which has never hitherto been 
attempted in this country. 


THE NORTH OF ENGLAND. 


(From our own Correspondent.) 

THE improved tone which was observed to have taken possession 
of the iron trade a week since still prevails at Middlesbrough. On 
Tuesday there was more firmness as to the present, and more con- 
fidence as to the future, than has been previously noticeable at — 
preceding market this year. A considerable number of sales 

lace, and at better prices. The quotations for No. 3 g.m.b. were 
. to 43s. 6d., which is a clear advance of 1s. per ton. Forge iron 
was the usual 1s. less. Exports both from Middlesbrough and 
Glasgow have been so far very good. From Middlesbrough, up to 
Monday night, 44,224 tons of pig had been we pr and some anti- 
cipate that the figures for the whole month reach 100,000 tons. 
The heavy draw on private stocks, in order to supply consumers 
and shippers, is making a certain amount of scarcity, and several 
cases of detention of ships have been reported. The associated 
ironmasters, fortified by this state of things, and finding that the 
minimum of £4 2s. 6d. fixed by them last week was subsequently 
freely given, have taken courage, and have now rai their 
minimum to 43s. 6d. Warrants have not yet risen in value pro- 
portionately, but no doubt they will do so whenever iron begins 
to be largely taken out of store. Last week there was a decrease 
of 1610 tons in Connal’s stocks. 

The finished iron trade continues steady at previous prices. Not 
much buying has taken place for some time, and what transactions 
have been reported have mostly been in second-hand lots held by 
merchants. These have been parted with in some cases at 5s, per 
ton below makers’ prices, 

The steel rail trade is rather flat in consequence of the large 
quantities now being turned out, and the consequent severe com- 
petition among producers for orders. Founders still complain that 
their trade is dull and prices unremunerative. 

The coal trade is quiet, and except in the case of steam coal, 

which is rather eagerly sought after, there is no change worthy of 
notice. 
In the general engineering trade there is more activity. A large 
contract for the India Government, represented by Mr. M. Rendel, 
C.E., has found its way into the Cleveland district. A pom. 
including a number of pontoons, has been placed with the Tees 
Side Iron and Engine Works Company; and the remainder, in- 
cluding a e caisson, with Messrs. Head, Wrightson, and Co., of 
Stockton. The bulk of the wrought iron will in the one case be 
supplied by Messrs. Fox, Head, and Co., and in the other by the 
Bousefield Iron Company. 

A somewhat alarming colliery accident took place on Tuesday, 
whereby the lives of 122 men were seriously endangered, and they 
actually were locked up in the pit for some hours. The scene of 
the accident was the Lumley pit, near Fence-houses. It eppears 
that the beam of the winding engine suddenly split longitudinally 
from end to end, # splinter striking the winding ‘com and stopping 
it, when four full and four oe. cages were passing through the 
shaft. The men were released by resorting to another shaft called 
the ‘‘ Peel” shaft, half-a-mile distant. They were there hauled 
out, three at a time, ina “‘sinker’s kibble.” Two men and two 
boys working in the five-quarter seam, above the block in the 
main shaft, were released by letting down a sling, in which they 
took their seats one by one, and which was then hauled up by a 
horse pulling at a rope passing over a temporary sheave and thence 
down to the sling. Surely these poor colliers seem to be within 
an inch of their lives, even when they are deemed to be in perfect 


safety. 
Th will of the late Mr. Alfred Kitching, of mer a direc- 
tor of the North-Eastern Railway, has proved. His total 

nal property was affirmed to be under £344,018, Besides this, 
he leaves nine landed estates. His ow: property includes 
shares in the firms of Fry, Janson, and Co,, Charles Janson and 


- 
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Co., and the North Ditchburn Coal Company, 
He leaves to his widow his Elmfield house and 
estate and £3000 per annum for life, and the 
remainder of his property and the reversion of 
the above he distributes between his three sons. 
This is subject, however, to legacies to certain 
benevolent institutions, amounting in all to £500. 

The Scotch ironmasters, who were so very shy 
and cautious when restriction of output was first 
pro to them, seem now to be quite in love 
with that expedient. They have been making 
overtures to their Cleveland competitors to 
reduce yet another 74 per cent., making a total 
of 20 per cent. It is not thought, however, that 
the proposition will be entertained now that the 
market seems inclined to advance without it. 

Mr. Joseph Whitwell Pease, M.P., has accepted 
the office of arbitrator in the matter of the claim 
of the Northern ironworkers for a further advance 
of 74 per cent. on their wages. It is expected 
that the arguments for and against will be heard 
about the first week in April. 

The workmen at the Newport rolling mills, 
Middlesbrough, have again been balloting upon 
the question whether or not they should join the 
Board of Arbitration. On two former occasions 
they decided in the negative; but this time they 
have decided in the affirmative by a large majo- 
rity. Consequently the firm have formally ap- 
plied for admission to the board. 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

TuE Scotch iron market, which has been in a 
drooping condition for a series of weeks, has at 
length manifested a decided improvement. It was 
expected that shipments, which were very good 
during the past two months of the year owing to 
the open weather, would show unsatisfactorily in 
the present month. On the contrary, however. 
they have gone on increasing, and the past week’s 
exports of pig iron are about the largest recorded 
since the year began, amounting to fully 13,000 
tons. It is true that the American demand 
has lately slackened, but this has been 
more than made up by the reception of 
very good orders from Germany. The deliveries 
of pig iron into store here have for the time 
peo | and the very large — business en | 
done at Middlesbrough has had a very g 
effect, while the reduction in the bank rate has 
induced some fresh speculation in warrants. All 
these various causes have tended to bring about a 
healthier tone in the market, and warrants have 
been steadily improving in price. Rumours have 
been current to the effect that an effort was about 
to be made still further to restrict the output of 
pig iron to the extent of an additional 74 per cent. 

ere is, however, I am assured, little likelihood 
of this being done at present. The market, in the 
meantime, is more promising, and there are diffi- 
culties in the way of further restriction, which 
would go far to neutralise any benefits that 
might accrue therefrom. 

Business was done in the warrant market on 
Friday morning at from 48s. 44d. to 48s. 104d. 
cash, and from 48s. 74d. to 49s. one month. n 


to aid the employers in the matter of restric- 
tion; but it is doubtful if the Unions have suf- 
ficient influence to bring about concerted action 
in the matter. The shipments of coals, taking 
them as a whole for Scotland generally, have not 
been so satisfactory during the past week on 
account mainly of stormy weather interfering 
with navigation. The prices at the ports are 
nominally without alteration. Mr. Ralph Moore, 
one of her Majesty’s inspectors of mines in Scot- 
land, states that the output of coals during the 
past year in the eastern district of Scotland 
over which he has the oversight has amounted 
to nee tons as compared with 12,019,443 
in 

A meeting of the Clyde Coal Company, Limited, 
was held a few days ago in Glasgow under the 
presidency of Mr. W. D. Gillies, when resolutions 
were adopted affirming the expediency of wind- 
ing up the present company with a view to its 
undertakings being transferred to a new com- 

ny to be under the same name. Mr. Andrew 

ixon, of Glasgow, and Mr. Patrick Turnbull, of 
Edinburgh, were appointed liquidators to wind up 
the affairs of the old company, with powers to 
enter into an arrangement for transferring its 
business and property to the new company. The 
chairman stated that for at least four years they 
had paid away about £22,000 in interest. This 
had greatly impeded their operations and pre- 
vented the successful prosecution of their busi- 
ness. The proposals now made for the establish- 
ment of a new company had in view the getting 
rid of this burden, and he hoped that the arrange- 
ment would be carried into effect. 

The Clyde shipbuilders have agreed to give the 
shipwrights an advance of 4d. per hour on their 
present rate of pay, dating from the 20th current, 

The shipments of gunpowder from the Clyde 
during February amounted to 80,0001b., valued 
at £1600, all of which went to Australia. This 
quantity is 54,0001b. below the exports of the 
corresponding month of last year. While the 
foreign business in gunpowder seems to be rather 
declining, there is a considerable increase in the 
demand for dynamite and other explosives. 

The Russian warship, the Peter the Great, has 
now left the Clyde for Cronstadt, after having 
received extensive repairs and been supplied with 
new engines and boilers by the firm of Messrs, 
John Elder and Co, 


WALES & ADJOINING COUNTIES. 
(From our own Correspondent.) 

TuE battle of the sliding scales is one of the 
events to which we shall have to look forward. 
I do not expecta thorough settled condition until 
this is brought about. The sliding scale of the 
Associated Coalowners is based on good, sound 
principles, assuring the colliers of a fair participa- 
tion in the market rates, especially as they go up 
the scale. Other scales are based on the assump- 
tion that low or moderate prices wi ign, 
whereas it is thoroughly well understood that 
with a lessening area of No. 3 Rhondda and 4ft. 
steam the tendency of prices for best coals will 
in future be up. 

The Ocean Colliery scale is good in some 
respects; but after all that of the Association is 


the afternoon transactions were a 
48s, 9d. to 48s. 44d. cash, and 49s. to 48s, 74d. 
one month. On Monday the market was firm, 
with business at 48s. 3d. to 48s. 74d., and on 
Tuesday the quotations were in the forenoon 
48s, 10h to 48s. 9d., whilst in the afternoon the 
tone of the market was strong, with a large busi- 
ness, at from 48s. 10d. to 49s. 1d. cash, and 
49s. lid. to 49s. 4d. one month. Business was 
done on Wednesday between 49s. 6d. and 
48s. 114d. cash and 49s. 104d. to 49s. 3d. one 
month, To-day—Thursday—the market was 
easier, with business at 49s. 1d. cash and 49s. 4d. 
at one month, to 48s, 10}d. cash and 49s. 14d. one 
month. 

The improvement in the warrant market has 
had a good effect upon business so far as sales of 
makers’ iron are concerned. Makers report that 
they are doing a good business, that prices all 
round are firmer, and that in some cases con- 
siderable advances may be reported. The quota- 
tions are as follow : herrie, f.o.b. at Glas- 
gow, per ton, No. 1, 58s. 6d.; No. 3, 51s.; 

‘oltness, 59s. 6d. and 53s.; Langloan, 59s, 7d., 
and 53s. 6d.; Summerlee, 57s. 6d. and 50s.; 
Calder, 57s, 6d. and 51s. 6d.; Carnbroe, 53s, and 
50s.; Clyde, 51s. and 49s.; Monkland, 49s, 6d. 
and 47s. 6d.; Quarter, ditto ; Govan at Broomie- 
law, 50s. 6d. and 48s.; Shotts at Leith, 59s. and 

6d.; Carron, at Grangemouth, 50s. 6d. 
(specially selected, 55s.) and 49s. 6d.; Kinneil, 
at Bo’ness, 49s. and 47s. 6d.; Glengarnock, at 
Ardrossan, 53s. an 6d.; Eglinton, 49s, 6d, 
and 47s.; Dalmellington, 49s. ana 48s. 

The shipments of Scotch Pi iron to date 
amount in the te to 10! oa tons, as com- 

with 90, at the same date in 1881, 

45,561 in 1880, and 89,229 in 1879. There is a 

comparative increase to date of 6165 tons in the 
—= of Cleveland pig iron into Scotland. 

n previous communications I have noticed that 
the malleable iron trade has lacked that briskness 
which has for a considerable time characterised 
it. The dulness in the trade is now becoming 
more pronounced, manufacturers generally show- 
ing some anxiety as to the future. So far there has 

m no general reduction in prices, but I am 
assured that orders can be placed at from 5s. to 
10s. per ton under the former prices. 

So far as orders for the shipbuilding trade are 
concerned the steel works are well situated, but 
the inquiry for rails in this quarter seems to have 
slightly fallen off, most of the orders of import- 
ance lately in the market having been secured by 
English makers. There is also less inquiry 
reap A for steel manufactures from the 

nited States, and as a consequence the values 
of hematite are receding. 

The coal trade continues to suffer from over- 
— and, although a large business has 

mn done of late, complaints are general that 
the trade is unremunerative, and that some relief 
is very desirable, either in the way of restricting 
the output, or reducing the cost of production. 
As to how this relief ought to be obtained the 
colliery owners are not They have had 


repeated meetings with reference to the subject, 
and have adjourned the consideration of the 
matter until the end of the present month, As 
is natural, the miners are o 

wages 


pposed to having their 
uced, and profess that they are willing 


better, and it is a great pity that an understand- 
ing could not be brought about whereby one 
scale should govern the whole of South Wales. 
There was an mere meeting in the Rhondda 
Valley this week, to discuss certain matters 
appertaining to the Ocean scale, and it was 
decided that unless several suggested alterations 
be made, notice shall be given for the discontinu- 
ance of the scale at the end of six months, 

Another battle is also pending, that of the 
docks ; and still another—that of the railways. 
The opposition to the new Bute Docks Bill is 
finally split up into parties ; but a stout fight is 
Petitions are numerous. In the 
three — and dock contests fifty counsel have 
been secured. The Marquis withdraws his oppo- 
sition to the Taff Vale Bill. 

The Rhondda Tramway scheme has been 
legalised, and may be regarded as the first im- 
portant opposition to the Taff Company. Still 
the Taff Company cares little about its passenger 
traffic, and it is tolerably well known that a 
lessened passenger service would enable it to do 
more justice to the enormous coal traffic that is 
now carried down the line. During the past 
week the coal output has been well sustained, 
and 150,000 tons have been sent away to forei 
destinations, Perhaps the least active of the 
ports was Newport, which sent off only 20,000 
tons, Swansea figured for 26,000, and Cardiff 
103,000 tons, 

Prices have not drooped, though strong efforts 
have been made. Owners are, however, too well 
sold to be troubled much by the slight fluctua- 
tions we have had. 

The Graigola Company, Swansea, have secured 
an important railway contract. Trade at Swan- 
sea continues good in all but tin-plate. Patent 
fuel is well kept up, but coal pricesareslightly weak. 

I am sorry not to be enabled to record an im- 

rovement in tin-plate. One bad feature is that 
olders of shares in various companies are show- 
ing an eagerness to get rid of them. This does 
not speak well for the hopefulness in the future 
ixon’s Navigation Company, Limited, is one 
of the new companies alien of late. The 
— includes the collieries, mines, land, 
ae. and other properties of the firm of 
Nixon, Taylor, and Cory, and the consideration 
is £631,800, payable by the allotment of 7800 
shares, each credited with £81 as paid up. The 
company was registered on the 7th inst., with a 
capital of £780,000, in £100 shares. Mr. Nixon 
figures for 2340 shares ; Mr. Taylor, 780; Wm. 
and C. Croy, 390 each ; and various residents in 
London, Ryde, Romsey, Berks, &c., complete the 
list, including two widow ladies. 

The men continue on strike at the Gnoll Col- 
liery, Heath. They claim 5 per cent. advance. 

‘The rumour has again been revived that an 
effort is being made to get the Marquis of Bute 
to sell the docks. This is scarcely possible when 
he is at the same time intent upon an important 
enlargement. Yet should the result of the 
coming ng grarera for powers be adverse I donot 
know what might not happen. I hope to be able 
in my next to a satisfactory settlement 
concerni ‘arthfa, and to give a date when 
the works resume operations, 


THE PATENT JOURNAL. 


Condensed from the Journal of the Commissioners of 
Patents. 


*,* It has come to our notice that some applicants of the 
Patent-office Sales Department, for Patent Speciyications, 
have caused much unnecessary trouble and annoyance, 
both to themselves and to the Patent-ofice officials, by 
giwing the number of the vage of THe ENGINEER at 
which the Specisication they require is referred to, instead 
of giving the proper number of Specijication. The 
mistake has been made by looking at Tue ENGINEER 
Index and giving the numbers there found, which only 
refer to the pages, in place of turning to those pages and 
inding the numbers of the Specisication. 


Applications for Letters Patent. 

*,* When patents have been ‘“‘ communicated” the 
name and address of the communicating party are 
printed in italics. 

7th March, 1882, 

. WueeEts, R. H. Brandon.—(A. Cottran, Naples.) 

. W. Thompson.—(G. Smith, U.8.) 

. Furnaces, A, Mellor, Nottingham, 

. Fevrinc Hats, R. Wallwork, Manchester. 

. Coppers, &c., G. J. Mackenzie, London. 

. Steer, J. Gjers, Middlesbrough-on-Tees. 

1090. Weavina, E. O. Taylor & T. Brierley, Marsden. 

. Looms, D. Bailey, k wood. 

2. Macuings, T. Priestley, Bradford. 

. Markinc Lawn Tennis Courts, R. W. Ralph 

and W. 8. Underhill, Newport. 

. Sockets, &c., E. H. Johnson, London. 

. Fitter Presses, W. G. Strype, Wicklow. 

. ActuaTING Capstans, W. L. Williams, London. 

. Joints, &c., T. A. Bickley, Birmingham. 

1009. VeLocirepes, J. M. Taylor, Seer-green, and G. 

Wethered, Maidenhead. 

1099. Cut-orr Vatve Gear, A. W. L. Reddie.—(J. 
Swann and F, kh. Fennessy, U.S.) 

1100, Pianorortes, J. Ainsworth, 

1101. Pacxine, G. Holcroft, Manchester, and 
J. Grundy, Ashton-undér-Lyne. 

1102. Looms, C. H. Clegg and A. Hoyle, Littleborough. 

1103, Carpinc Enaines, A. Holden, Gorton. 

1104, Lasting Boots, W. R. Lake.—(@. Copeland, U.S.) 

1105. Cuarins, W. Penman, Gateshead-on-'Tyne. 

1106, PreveNTING the Suirrine of Carco, W. R. Lake. 
—(E. H. Farrar, New Orleans, U.S.) 

1107. Preparine the Fisre of the Corron Pant, F. 
Wheaton, Brooklyn, U.S. 

1108. Savery Pins, W. R. Lake.—(J. Jenkins, U.S.) 

1109, Fixine Metat on Roors, T. Helliwell, house. 

1110, Reaprnc Macuings, H, R. Allen.—(Mr. Cochran, 
Indianapolis, U.S.) 

1111. Rearine Macurngs, H. Allen, Indianapolis, U.S. 

8th March, 1882. 

. ProrectinG Harsovrs, J. Shields, Perth, N.B. 

. Srencn Traps, R. Pearson, Kingston-upon-Hull. 

. Lamps, W. Skaife, London. 

. Water as a Motive Power, F. Pool, London. 

. Socks or VaLves, A. Gutensohn, London. 

Nappep Hats, G. Atherton.—(@. Yule, U.S.) 

. Pickers, G. Burslem, Stockport. 

. ComBrnc Woor, T. H. Whorton and F. Farrar, 
Bradford, 

1120, Horsts, T. L. Hall, Manchester. 

1121, Separatina and Liquip Bopies, H. J. 
Smith, Glasgow. 

1122, ARTICLEs, R. Boote, Burslem. 

1123. Paper, J. H. Annandale, 

1124. Preventine Racine in Steam Enoings, J. Holt, 


Mossley. 

1125. Suspension Beps, F. Le! , Bruxelles. 

1126. Excrne Inpicators, H. J. Haddan.(G. H. 
Crosby, Massachusetts, U.S.) 

1127, Treatment of Fiesu, J. Imray.(F. Artimini, 
Florence, U.S.) 

1128. the Firow of Water, J. Rawson, 


Balsall Hea 
VessELs, W. Pepper, Kingston-upon- 


1130. Venicves, G. F. Redfern.—(P. Colla- 
mure, Boston, U. 

1131, Marts, E. Smith, City-road, London. 

1132. EARTHENWARE TuBEs, G. Smith, Bradford. 

1133. Stoppers, A, Clark.—(@. D. Dows, Boston, U.S.) 

1134, T. Gaddes, London. 

1135. Brakes, H. N. Kivell, Bid 

1136. Evecrric TELEGRapPus, 8. Pitt.—(H. C. Mance, 
Kurracher, India.) 

1137. TeLecRaPHic Apparatus, W. H. Davies and F. 
H. W. Higgins, on. 

9th March, 1882. 

1138. Transmission of Power, J. Thomson, Glasgow. 

1139. Dynamo Macuings, T. J. Handford.—(7. A. 
Bdison, New Jersey, U.S.) 

1140. Wacons, W. Hornsby & R. Edwards, Grantham. 

1141, Carpine Macutnery, J. Dobson, Galashiels. 

1142. RecoLatine the Generative Capacity of 
Dynamo Macuings, T. J. Handford.—(7, A. Edison, 
Menlo Park, U.S.) 

1143. Sprine Hines, E. P. Phillips, London. 

1144. ArmospneRic Burners, R. H. Wylde, Leeds. 

1145. Motive Apparatus, 8. Wilding.—(J. Caso, Paris.) 

1146. PranororTE Actions, A. Squire, London. 

1147, ATTACHING WHEELS to AxLEs, J. Mackay, Liver- 


pool. 

1148. Cur Narts, J. Maynes, Manchester. 

1149. Vatves, A. W. Harrison, Abergavenny. 

1150. Hotprne Lawn Tennis Nets, J. Osmond, Kent. 

. REAPING MacuHIngEs, J. 8. Macgregor, burgh, 

and G. earn, Berwick-on-Tweed. 

1153. Susstiture for InsuLaTine, M. Zingler, London. 

1154. Rorary Enarng, J. Bowie and T. Wrigley, Lon- 
don, and D. Dossett, Leyton. 


10th March, 1882. 

1155. Corrre Juas, E. Jones, Birmingham. 

1156. Sopa, &c., J. Mactear, G Ww. 

1157. R. B. Thomson, dee. 

1158. PeNHoLpERs, G. R. Hughes and T. Carwardine, 
Hampstead, London. 

1159. Dressine Sturrs, A. C. Henderson. -+(V. Cheviet, 
Lyon, France.) 

1160. Pencits, J. D. Sprague, Upper Norwood. 

1161. Maxine STencizs, J. D. § Upper Norwood. 

1162. Etecrric Currents, W. R. Lake.—(H. S. Maxim, 
Brooklyn, U.S.) 

1163. Evecrric Licutine, W. Lake.—(E. Weston, U.S.) 

1164, Protectinc Graves, J. Walters, Kingston. 

1165. CLeansinc Tusss, T. Marshall, East Greenwich. 

1166. Prixtine Surraces, J. J. Sachs, Sunbury. 

1167. Gas, G. C. Trewby.—(0. A. L. Pihl, Norway.) 

1168, PorTaBLE Rartways, J. C. Mewburn. — (G. 
Fender, Buenos Ayres.) 

1169. Fire-arms, P. T. Godsal, Windsor. 

1170. Fioatine AncHors, W. M. Bullivant, London. 

1171. Burning Carson, A. Graham, Camberwell. 

1172. Evecrric Lamps, J. Wauthier, London. 

1173. Seconpary Bartreries, J. H. Johnson.—(A. de 
Meéritens, Paris.) 

1174, Recutatine Evecrriciry, J. 8, Williams,London. 

1175. Roorinc E, B, Edwards, Liverpool. 

1176. Spoon, T. F. D. aE! and J. Rettie, London. 

1177. TeLepHones, J. D. Husbands, London. 

1178. Heatine, A. M. Clark.—(P. & B. Dupouwlly, Paris.) 

1179. Dyeine, A. M. Clark.—(J. Hanson, 


11th March, 1882. 

1180. Dress, 0. Y. Rhodes, Leeds. 

1181. Prunine, J. Ridal, Crosspool. 

1182. BorrLinc AERATED Jd. T. Hayes, 
Walthamstow. 

1183, Corkscrew, G. W. von Nawrocki.—(R. Hessel, 
Berlin.) 

1184. Rice, G. P. Witt, London. 

1185. CLariryine Syrup, 8. Pitt.—(¢. 4. Drummond, 
Montreal, U.S.) 


1186. Boots, &c., W. E. Gedge.—(Z. Dourdet, France.) 

1187. Vatves, W. Jones, Manchester. 

1188. Dryine Graty, J. Walworth, Bradford. 

1189. Puriryine Gas, W. Watson, jun., Adding- 
ham, near Leeds, 

1190. Scrapine Cane, W. R. Lake.—(F. Raymond, U.S.) 

1191. Dynamo Macuives, T. J. Handford.—(7. A. 
Edison, Menlo Park, U.S. 

1192, Foipinea, &c., W. R. Lake.—(B. J. Toof, U.S.) 

1193. Breakine Strong, W. R. Lake.—(7. Blake, U.S.) 

1194. Rurriine, W. R. Lake —(B. J. Toof, U.8.) 

1195. Evecrric Circuits, W. P. Thompson.—(M. H. 
Kerner, New York, U.8.) 

1196. Car Coup.inos, J. Carmalt.—(M. Thurber, U.S) - 

1197. Decorticatinc Rice, A. M, Clark.(G. D. 
Dennis, jun., Nantes, France.) 

1198. Fountain Pens, W. E. Kay, Farnworth. 


13th March, 1882. 
1199. Evecrric Lamp, R. Glasgow. 
Macuines, F, Des Veux.—(k. Huebner, 
erlin. 
1201. DyNaMo-ELECTRIC MacuineEs, R. Matthews,Hyde. 
1202. BoiLers, H. J. Haddan.—(W. F. Harris and G. 
Farr, U.8.) 
1203. Hats, H. J. Haddan.—(2. Manginot, France.) 
1204. Savine Lire at Sea, H. J. Haddan.—(P. Mal- 
herbe, France. 
1205. Feepinec Borers, C. W. Wardle, Leeds. 
1206.. SrRarvers, R. Laurie, Mills. 
1207. Grvinc ALarRm, C. B. Wood, Live 
1208. SaccHaRinE CompounpDs, H. Lake. — (Z. 


Wilhelm, U.8.) 
1209. SmaLi-aRros, W. M. Scott, Birmingham. 
1210, KwirE-cLEaNnInG, R. Bishop & W. Down, London. 
1211. Evecrric Currents, H. E. Newton.—(A. J. 
Gravier, Paris.) 
1212. Gas, A. W. L. Reddie.—(B. Bouilliez, Paris.) 


1213. Frre-crates, R. Wright, Richmond. 

1214. Furnaces, H. H. Lake.—(C. Olson, U.S.) 

1215. Looms, tA Leeming, F. Leeming, and R. Wilkin- 
son, 


Inventions Protected for Six Months on 
Deposit of Complete Specifications. 
1064. Sowrnc, &c., Manure, H. A. Bonneville, 

Cannon-street, London.—A communication from 
L. A. Couteau, Léonville, France.—6th March, 1882. 
1108. Sarety Pins, W. R. Lake, a 
ings, London.—A communication from J. Jenkins, 
New Jersey, U.S.—7th March, 1882. 


Patents on which the Stamp Duty of 
£50 has been paid, 
900. Skivine Boor Upprrs, W. Douglas, Bristol.—7th 
March, 1879. 
999. Ma.tTinc, H. Simon, St. Peter’s-square, Man- 
chester.—13th March, 1879. 
1030. Rartway WueEe.s, W. Stroudley, Brighton.— 
. SPEED InpicatTor, W. Brighton.— 
2th March, 1879. 
1536. Piston Rop Packine, A. M. Clark, London.— 
18th April, 1879. 
906. Cotrox, W. Turner, Bradford.—7th 
1180. F H. J London. 
. Burton FasTenin 
23th March, 1879. 
975. Button-HoLe Macurnes, F, Simmons, London.— 
12th March, 1879. . 
103. CapsuLEs, C. Cheswright, London.—19th March, 


1025. Cars, R. T. Dossett, London.—20th March, 
1424. Wire Rorss, W. H. Harfield, London.—9th 
April, 1879. 
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944. TextT1Le Marteriats, W. R. Lake, London.—10th 
March, 1879. 

989. Gas, J. Cort, Lower Bland-street, London.—13th 
March, 1879. 

1004. Printing Macurnery, J. Cope, London.—13th 
March, 1879. 

1015. Gatvanic Batrerizs, T. J. Howell, London.— 
—14th March, 1879. 

964. HyprauLic Apparatus, C. Pieper, Berlin.—11th 

960. B R. D. Sanders, Birmingham. 
. WoRKING BRAKES, 2 ers, 
—12th March, 1879. 

984. Cast Iron Ware, E. C. Quinby and E. Baldwin, 
Stourport.—12th March, 1879. 

a cre E. Meanock, Mossley.—13th March, 


1879. 
8. C. Davidson, Belfast.—14th March, 


1248, RecuLaTinc Sreep of B. Hunt, Lon- 
don.—28th March, 1879. 


Patents on which the Stamp Duty of 
£100 has been paid. 
Digs, W. R. Lake, London.—6th March, 


1875. 
Suarts, E. Clarke, Lincoln.—8th March, 
5. 


1082. Sprxninc, T. J. Smith, Fleet-street, London.— 
24th March, 1875. 

1294, CoLourinG Pite Fasrics, J. Worrall, Man- 
chester.—9th April, 1875. 

862. VaLves, W. Mann and 8. Owens, London.—9th 
March, 1875. 

1024. Stream MacHINERY, J. Howard and 
E, T. Bousfield, Bedford.—19th March, 1875. 

909. Capsrans, W. H. Harfield, London.—1lth March, 


1875. 
910. Hoistinc, W. H. Harfield, London.—1l1th March, 
-1875. 
911. ‘CAPSTANs, W. H. Harfield, London.—llth March, 
1875. 
924. Suuntinc, E, T. Hughes, London.—12th March, 
5. 


1017. Canin Fittrnas, E. P. Alexander, London.—19th 
March, 1875. 
935. Trix Piate, J. Richards and D. Williams, Ponty- 
1, and T. W. Matthews and T. P. Leather, Sal- 
ford.—13th March, 1875. 
941. Repucine Frocks, &c., B. Rhodes, T. B. Rhodes, 
and J. R. Stoney, Armley.—13th March, 1875. 


Notices of Intention to Proceed with 
Applications. 
Last day for filing opposition 31st March, 1882. 

4782, Macutnery for Sewine Saits, E. Smith, New 
York, U.S.—lst November, 1881. 

4834, ATracHING HorszEs to VEHICLES, H. Dickinson, 
Huddersfield.—4th November, 1881. 

4835. Sprinc Sarety Hooks, J. Carter, Salford.—4th 

November, 1881. 

4837. ExTINGUISHING Fire, W. E. Fitzmaurice, Tip- 
perary.—4th November, 1881. 

4841, PranorortsK Actions, G. H. Brockbank, London. 
—4th November, 1881. 

4844. CLEANSING Frsrovus Susstances, T. H. Cobley, 
Dunstable, and G. Tidcombe, jun., Watford.—4th 
November, 1881. 

4851. ELecrromotive Enorne, D. T. Piot, London.— 
5th November, 1881. 

bar 20 Frre-Bars, F, Erskine, Manchester.—7th Novem- 

er, 1881. 

4864. Steam GENERATORS, C. D. Abel, London.—A 
munication from H. Schulte.—7th November, 1881. 
4865. Forks of Bicycues, 8. Armstrong, ham. 

—ith November, 1881. 

4869. Packine for Steam Jornts, J. R. Williams and 

H. Dansey, London.—7th November, 1881. 


4873. SMALL FrrE-aRMs, E. James, Dirmingham.—7th 
November, 1881. 

4877. PickLinc T. H. Cobley, Dunstable, and 
C. Monkton, eld.—sth November, 1881. 

4884. TRANSMITTING Motion, D. Young, London,—A 
com, from r.—Sth November, 1881. 

4902. Aquepucts, &&., J. F. Smith, Leicester, 
—9th November, 1881. 
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Boots Suozs, H. Dickson, Leicester.—9th 
4905. TRANSMISSION 4 Sounps, W. C. Barney, London. 


—Sth » 

4919. C. B. Ketley, Smethwick.—9th No- 
vember, 1881. 

4921. Raisrnc Water, W. Tasker, Andover.—9th No- 
vember, 1881 
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4931. FLancine Epces of Borers, J. Lyall, Govan.— 
10th November, 1881. 
4937. Sprinc Hinogs, F. R. Baker, Birmingham.—10th 
November, 1881. 
4952. Packine Cases for Borties, G. Robson, Liver- 
.—12th November, 1881. 
TusEs, 8. Fox, Leeds.—15th Novem- 
seen’ — 8. Fox and J. Whitley, Leeds. 
—15th November, 1 
5025. ELEvarors H. Garland, Liverpool. 
—16th November, 1881. 
5169. REGULATING SPEED of Enaings, W. W. Girdwood, 
London.—26th November, 1881. 
Kons, E. W. Bull —28th Novem- 


5203. Fasrics, J. Kerr and J. Haworth, 

wa November, 1881. 
Corx, W. L. Wise, London.—A com- 

yoy Fo A. and A. Mariotte and E. Boffy.— 
—ith December, 1881. 

5398, TuBEs of MEDICAL Syrinogzs, T. and W. J. 

5586. LOURING MATTERs, irth, Germany.—A 
com E. Oehler. —2lst December, 1881. 

= Ririinec Guy Barres, P. Mauser, Germany.— 


mnithorne, ion.—9th January, 1882. 
Compounns, L. Mond, Northwick.— 
28th January, 1882. 
476. Vatves, W. C. Church, Brixton. 
—Slst January, 1852. 
cemmunication A. Angell W. Cunning- 
ham.— 31st Jan’ 1882. 
485. Taps for Bom, Halesowen.— 
LECTRIC A. J. Jarman, London.—6th 
February, 1882. 
611. CapsuLes, E. Belmer, London.—8th 
February, 1882. 
648. Musica, InstrUMENTs Usrnc Prpgs, H. Haddan, 
London.—Com. from W. Abbot.—1l0th February, 1882. 
670. Surets, C. Tighe, London—1l1th February, 1882. 
697. HorsgsHors, G. Collier, Newcastle-u Tyne, 
and W. Armes, Norwich.—13th February, Peso, 
736. PROPELLING TorPrpogs, J. Johnson, don.—A 
communication W., A., M., and W. Johnston, 
York, U.S.—15th February, 1882, 
ROTECTING Bott ss, J. ton K: 
—15th February, 1882. 
785. TREATING TEXTILE Fasrics, J. C. Hutcheson and 
J.J. Dobbie, Glasgow.—18th February, 1882. 
815. Rrvertinc Apparatus, F. J. Rowan, Glasgow.— 
20th February, 1 
839. Ratcuer Braces, 8. Gardner, Adderbury.—2lst 
February, 1882. 
902. Ass: 


1064. Macuive for H. Bonneville, Lon 
Com. from L. A. Couteau.—6th March, 1882. 


Last day for filing opposition, 4th April, 1882. 
4874. Movtprnc F. Wolff, Denmark.—A 
com. J. Jensen.—8th November, 1881. 
4887. Azria Navication, E. Edwards, London.—A 
com. from J. de Souza.—8th November, 1881. 
4888. SuLpHuRic Acip, T. Richters, Breslau.—sth No- 


1. 

4900. EXcavaTINe, J. W. H. James, London.—9th No- 
vember, 1881. 

4907. GENERATION of WATER Gas, P. Jensen, London. 
—A communication from Water-gas Com- 
pany.—9th November, 1881. 

4917. Bicycies, &c., L. E. Broadbent, London.—9th 
November, 1881. 

4924. IpREsstons for J. A. Marquez, South 
America.—10th November, 1 

4932. GovERNING TRAMWAY Hunt, Fair- 
field.—10th November, 1881. 

4934. TUNE-PLAYING Tops, M.A. Weir, London.—10th 
November, 1881. 

4944. Mixture Yarns, W. Blackburn, Cleckheaton.— 
11th November, 1881. 

4945. Hanp-rakes, W. R. Lake, London.—A 
nication from O. Bergstorm.—11th November, 1881. 

4959. CoLLaPsIsLE Basket, H. 8. Bale, London.—l1th 


November, 1881. 
Wasnine A. Fortune, Keighley.—12th 


1881. 
4956. VELOCIPEDES, R. H. Lea and G. Singer, Coven’ 
—12th November, 1881. 
4960. CLEANING CARPETS, C. D. Abel, London.—A com- 
munication from J. Zacherl.—12th November, 1881. 
4963. J. L. Hancock, London.—12th 


lovember, 1 
— A. Pum: 
phrey, Birmingham. 
wn Seo Cameras, A. M. Clark, London. 
—A com. from E. —12th November, 1881. 
4971. C. W. Torr, No- 


vember, 

4972. METALLIC FasTENERS, F. Lotz, London.—A 
communication from GM —14th November, 1881. 

5000. MeRcuRIAL AIR H. Stearn, Newcastle- 

on-Tyne.—15th November, 1 

5010. Prevumatic B. W. Hart, London.— 
15th November, 188 

5163. Two-wHEEL aS J. M. Stuart, London. 
—26th November, 1881. 

5286. Exvecrric Lieut, A. R. Sennett, Worthing.—3rd 
December, 1881. 

AY T. English, Hawley.—5th December, 


5348. Distituinc Giycerine, W. Clark, London.—A 
com. from F. Armandy.—7th 

5366. Separatinc NICKEL 
Sheffield.—8th December, 1 

5566. ELECTRICAL Millar, Glasgow.—20th. 
December, 1881. 

5593. DyNAMO-ELECTRIC L. 8. 
don.—A communication from J. Gerard-Lescu 
2let 1881. 

v . W. Summers, Stalybridge.—23rd De- 


5660. ELECTRIC Lamps, L. 8. Powell, London.—A com- 
munication from J. Gérard.—24th. December, 1881. 
5784. Sueets of Paper, W. F. 
—Com. from G. McGill.—3lst December, 

121. Stoves, A. C. Engert, Bromley-by- oth Jan- 
wary, 1882. 

122. Suears for SHearine Sueer, W. Smith, Sheffield. 
—10th January, 1882. 

324. Kircuen Ranoes, H. M. Ashley, Knottingley.— 
23rd January, 1882. 

359. Exrecrrie Lamps, J. N. Aronson, London.—24th 
January, 1882. 

364. TasLers, W. Carter, Buckhurst Hill. —24th Jan- 


uary, 1882. 
~ Gas Enaines, C. Emmett, Leeds.—26th January, 


413. Prorectinc Roors, B. L. Thomson, London.— 
27th January, 1882. 

440. ABSTRACTING samme, G. Neilson, Summeriee. 
—28th January, 1882. 

624. Draw-BaR APPARATUS, 4 J. Humble and J. 
Walker, Derby.—9th Fe 

661. TeLEPHoNiIc ExcHaxceE, London.— 
Acom. 


H. Eldred, 
T. Doolittle.—11th February, 1882. 


676. Suaan, C. Scheibler, Berlin. — 1882. 

730. MzasvRING Current, C. A. Faure, 
London.—15th Fi 

749 en Anders, London.— 


1882. 
795. Ware PIGMENT, H. Knight, Liverpool.—18th Feb- 


ruary, 1882. 
818. P. Thompson, London.— 
‘A communication from F. Cochrane and J. Mothers- 
February, 1882. 
Fire- J. Dickson and A. G. 


february, 1882. 


addan, London.—A commu- 


nication from W. Wheeler —27th Fe , 1882. 
945. SappLe Bars, J. L. Reed, Watford.— tth Febru- 
ary, 1882. 
1025. a W. R. Lake, London.—A communi- 
cation from W. H. Paige.—3rd March, 1882. 
Patents Sealed. 
(List of Patent Letters which passed the Great Seal on the 
10th March, 1882.) 


7. Looms for Weavine, T. Hanson, Bradford.—4th 


larch, 1881. 

Coat, E. Kaulbach, London.—27th 
August, 1 


sere Tomer E. R. Johnson, London.—6th 
$81. 

we —12th 

3939. Worm Gearine, A. Lockwood.—12th Sep- 
tember, 1881. 

3950. Preparinc for Boots, W. Morgan-Brown, 
London.—13th September, 1881. 

3957. Gas Recuator, W. T. Sugg, London.—13th Sep- 


1881. 
Stance Suaar, P. Jensen, London.— 


3050. Branca | Suaar, P. Jensen, London.— 


—13 

3961. Destroyine Noxiovs R. H. Reeves, 
Parkhurst.—l4th 881. 

3965. Lamp BURNERS, J. 8. ’ Fairfax, London.—1l4th 
September, 1881. 

3967. Lamps J. G. Ellis, London.—1l4th 


September, 1 
SrovEs, 8. C. Davidson, Belfast.—1l4th Septem- 

3976. Arc Lamps, P. Jensen, London.—14th 
September, 

Cuury, W. Rainbow, Luton.—l5th September, 

3980. PaRtour J. Maxfield, London.— 
—15th September, 188 

3981. Willington, London.—15th 
September, 1 

4003. Wuee ts, W. Somers, Halesown. 
—16 

4006. — MACHINERY, F. Myers, London.—1l6th 


1881. 

4012. aoae Buiocks, T. H. Ward and E. Howl, Tip- 
ton.—17th September, 1881. 

Securixe Picks, T. Trussell, Nottingham.—20th 

ptember, 1881. 

4053. Revotvixe Heets for Boots, W. Brown and W. 
Peover, London.—20th September, 1881. 

4055. CoMBINATION a F. and W. Parker, 
London.— 20th September, 188 

4063. Harr-povs, A. M. Clark, Beams -lane, London. 
— 2st September, 1881. 

4085. MovuLpiIne C. H. Murray, Southwark.— 
22nd September, 18 

4088. TREATMENT of H. E, Newton, London. 
—22nd September, 1881. 

4095. CHromaTic Printrnc, H. H. Lake, London.— 
22nd er, 1881. 

4112. Priytixnc CoLours on Fisres, J. W. Stringer, 
Bradford.—23rd September, 1 

4124. Operatine H. J. Haddan, Kensington. 


—24th 1881. 

4127. Frre-aLaRM Wire, B. J. B. Mills, London.—24th 
September, 1881. 

4128. DisrripuTinc Transmission of ELECTRICAL 
Power, J. Imray, London.—24th eet 1881. 


4203. Vesset for Heatinc Liquips, J. T. Goudie, 
Glasgow.—29th September, 1881. 
4219. Kwoss to SPINDLE, J. Hill, London. 


th September, 1881. 
4246. Hors, A. Walker, Edinburgh.—1st 
October, 1881. 


4297. Astaire Apparatus, B. D. Healey, Brighouse. 
1. 
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4427. Pipe Jomnts, E. G. Mawbey, Market Harborough. 
—Illth October, 1881. 

4431. for H. E. Newton, Lordon.— 
11th October, 188 

4524. COLLECTING F. W. Borland, Flixecourt.— 
17th October, 1881. 

4547. WATER-TIGHT Doors, E. Crompton and J. T. 
Cochran.—18th October, 1881. 

4590. Cum~ey Fives, F. Wirth, Germany.—20th 
October, 1881. 

G. Pitt, Sutton.—20th October, 


A.M. Clark, London.—22nd Oct 
4696.’ Jouxts of Pirss, J. A. Eaton, London.—27th 
October, 1881. fe 
5029. Propuction of Fetts, W. L. Wise, London.—16th 
November, 1 
AUTOMATICALLY Recervine Sicnaxs, F. Francis 


and C. Don 
5310. Pouriryixc ALKALINE Sotvtions, E. 
F. Hurter, Widnes.—5th 
, J. A. Dixon, Glasgow. 


1 

5498. SPRING-PACKING for pam, W. Lockwood, 
Sheffield.—15th December, 188 

5530. Srern-posts of SteaM E. Hayes, Stony 
Stratford.— 17th December, 1881. 

D. O. Francke, Sweden.—17th Decem- 

5556. Taaswars, R. 8. Cunningham. C. A. F. Vinkeles- 
Houssart, & W. , London.—19th December, 1881. 

5575. TRAMWAY Locomorives, J. and J. Quick, Lon- 
don.—20th December, 1881. 

5577. ELEcTRIc TELEGRAPHS, J. Anderson and B. 
Smith, London.—20th December, 1881. 

5689. ATTACHING PaPER in Muscat INSTRUMENTS, w. 
R. Lake, London.—27th December, 1881. 

223. A. M. Clark, London.—16th 
January, 188) 

8. Pitt, Sutton.—19th January, 


H. J. Haddan, London.—19th January, 
1 


Brydges, Upton.—16th 


ugust, 1 
for E. H. Grey, London. 
th September, 188 
L A. Groth, London.—16th Sep- 
tei 1881 
4007. Carryine Liquips, G. White, Wilden.—17th Sep- 
tember, 1881. 


4008. Rock- -BORING, M. Macdermott and W. Glover, 
London.—17th September, 1881. 

Corton, H. Greg, Bolton.—17th Sep- 
tember. 

1c Lamps, 8. Hallett, London.—17th Sep- 


= Wares Caszs, F. Wirth, Germany.—19th Septem- 
er, 
4045. a J. H. Clasper, Oxford.—20th 


4056. Wet Sprxxixo Frames, J. Erskine, Strabane.— 
20th September, 1881. 


4058. Exvecrricat Castes, H. H. Lake, London.—20th 
September, 1881. 

4081. Sarery Vatves, J. Challender, Mapchester.— 
22nd September, 1881. 

4113. TuNNELLING, J. D. Brunton, London.—23rd Sep- 


, 1881. 
4137. Motive Power, R. Watson, Glasgow. 


—26th 

4146. ARTIFICIAL Barr, G. Burt, Birmingham.—26th 
4164. CuronocRaPus, W. 

27th September, 1881. 
> WINCHES, E, Latham, Birkenhead.—29th 
1. 


4279. Purerixa Macuings, H. Jullien, Belgium.—3rd 


October, 1 
4471. 7 Sheffield. —13th October, 1881. 
4646. Borries fi squips, C. M. Warner, jon. — 
24th October, 1 
4695. Urinisixe W. F. Barrett, 


Monkstown. —27th 
5102. J. H London. —22nd 
November, 188 
5518, CoILeD in J. Hodson, St. Helens.—16th De- 
cember, 1881. 
REvoLviNG Frre-arms, W. Stringfellow, Mistley. 
th December, 1881. 


5721. Lirts, J. 8. Stevens and C. G. Major, 
rsea. mober, 
5725. eae, M. B. Nairn, Kirkcaldy.—30th Decem- 
, 1881. 
58. CoaL, W. P. Thompson, London.—5th Jan- 
wary, 


882. 
61. Sream Pressure Enorves, J. James and W. 
Wardrop, London.—5th January, 1882. 


List of Specifications published during the 
week ending March lith, 1883. 
4d.; 3089, 6d.; $111, 2d.; 3152, 4d.; 3167, 6d.; 


ABSTRACTS OF SPECIFICATIONS. 


Prepared by ves expressly for Tur Enotneer at the 
of Her Majeaty Com Commissioners of Patents. 


rods pen 
chest above and supplied 
with compressed from bellows. When the valves 
are raised they allow the com from 
the wind chest into a series h ls wi 
it to pneumatic levers, by which the keys of the instru- 
ment are actuated. 


3049. Improvements ELECTRIC Lamps, F. W. 
Haddan, Low _— from L. G. 
Woolley, Mendon, Mich., U.&.)—12th July, 1881. 


tion uf the carbons is 


carbon-holder shown in section in Fig. 1. The 

are made to work in feeeiee to insure steadiness. 
According as the core is attracted down or up, so the 
upper carbon is moved. When it is attracted in an 
upward direction, the elevator catches hold of the 
inside of the carbon-holder 
upward, preventing its binding upon its guides. The 


DL 


carbon-holder is made in 
ible solder at A, and also by 
an insulated chain, Fig.2. Should the holder become 
heated from any cause, the solder will melt, and = 


lower portion of the u 
two parts united by a 


carbon on one side, thus brea! 

chreuit, th the portion broken away being held by the 
insulated chain. 

8111. Exnisition oF Goons, &c., J. M. and J. A, 
Elstob, London.—16th 1881. —{Not proceeded 
with.) 2d. 

This consists of an endless band to be wound from 
one roller on to another, and from which goods 
are suspended, mirrors being arranged 
multiply th the reflection of same. 

3152. Storixc anp Suppiyine Heat, F. W. Webb, J. 
and M. H. Foye, Crewe.—20th July, 1881. 


This relates ites to om, Ho. 4180 
A.D. 1879, in which the laten the fusion of 


so as to 


te of soda pur- 
poses, and it soma in acetate of and 
water in foot-warmers made cases, and 


t the formation during th 
the liquefied ac acetate of soda into a pasty condition. 


S167. Cueeues, &c., R. Donkin, Lon- 


but all 
ted by a plate and and spring, and a set of punches 
are so com sparks! is as to form 
the device required to 4 made through the cheque. 
81°78. Looms, 7. Taylor, Derby.—2ist July, 1881. 8d. 
is relates to the m of and appara’ for 
scouring the rubber threads in woven elastic fal 
an 


or other material to pe through them. The lock 
thread warp, when not of rubber, is worked with an 
improved ——— motion, the warps being fixed in 
a cratch. the warps are two rods attached 
toacratch parallel with the warp beam. The warp 
is strung under the bottom veal - over the 
castle, round a pulley stock, and bac over 
topcastle, It is then conveyed boca 
back slay harness and front 
sion weight is hung on the 
one end attached to the top red the cratch 
other to a counterweight, and the strap is lapped over 
the warp beam, the counterweight and tension weight 
being by a string. 
$181. Warer Tune Bomers, F. C. Glaser, Berlin.— 
21st py 1881.—(4 communication from H. Heine, 


Berlin.) 10d. 

for water tube boilers as 
the of the water tubes and of the 

the outside plate of the 
‘inst the tu roy FY, the same, this distribution of 
e water tubes and the stays being such that each 
water tube, or the hand-hole ‘ving ones to this tube, 


Sisi ] 
4 
is held by two stays or fixed ts ; to 
an inclined in the upper os tube 
boilers, whi over the outlet of the 
are described. 


3186. Havelock, Newcastle- 
—2lst July, 1 
Ts consists in, the ce 


dle, controlled by a pring and ke 
PREraRino Corton, &c., ror Spixnino, J. 
ar and T. 8. Whitworth, Salford.—22nd July, 
This relates, First, to an arrangement for im: 
a and motion to the rails 
and roving frames, whereby the usual racks 


of subbing 
rail made in two parts as described : Fourthly, 
method of mounting the bevel wheels u 


the other end to press 

between the to ‘the 

with the stud. 

$218. Reoisterisc AUTOMATICALLY THE TRAVEL OF 
a Locomotive, &c., 1s MoTION, AS WELL AS ITS 
Periop or Rest, R. H. Bra Paris, — 28rd 

1881.—(A communication from L. Pouget, 


per divided longitudinally and verti- 
cally by el lines is rolled on a ojtinder, to which 
rotary motion is im by a clockwork m " 
while at the same time it is caused to traverse in the 
ches y a whee! con’ 
The line ils causes a series of marks to be regis- 
tered on the sheet of paper. 


8221. Scovrine, WasHING Pie Fasrics, 
ford, and J. Kershaw, Halifax.— 


. 8d. 

A machine suitable for agenting w light 
fabrics of a the pon light 
framework, series of, say, four rey 
one Seer the other, with a shallow 


banter two. 
ve 


from essel, so as to form a continuation rising 
to the height of the beater, a being left between 
the sides of the vessel and lower edges of 
plates for the opumnee of the cloth, which from 
uid is sw ‘op vesse' passes one 
te other, finally en at the bottom. 


| 
i warps in looms, and it consists in the employment o! 
| perforated plates, so that the rubber threads pass 
through the perforations, and these plates produce a 
| motion worked by tappets orcams at given intervals, 
. by which the rubber threads pass over one another 
35. Two-wHEEL Carriacss, J. Marston, Birmingham. 
—8rd January, 1882. 
3218, 
$254, 
8274, 
3309 
3340 
3409 
8417 
3435) 
34.46 
3459) 
3479 
8494) 
3504! 
3560 
4726) 
5265, 4d.; 
*,* Speci 
the Patent-office on receipt of the amount of price and 
ae. Sums exceeding 1s. must be remitted by 
: ‘ost-office order, made payable at the Post-office, 5, 
High Holborn, to Mr. H. one Lack, her Majesty's 
Patent-office, Southampton-buildings, Chancery-lane 
London. 
com. from T. Trivier.—24th February, 1882. 
1013. Leap Traps, A. M. Clark, London.—A com. 
from E. Blatchford and C. Gates.—2nd March, 1882. 
don. — 
3039. Praxos, Onoaxs, &., 
H. EB. Newton, com- 
munication from C. Gavioli, Paris.) cy 
A strip of perforated material is made to travel 
under the ends of levers pivotted to a fixed rail and 
caused to bear on the perforated strip by springs 80 [316 ey 
as to be forced down into the perforations. e other 
4894. Knirrisc Macuives, W. Harrison, Manchester. 
\ 
A FIG.I 
J 
H ments for dispensing with the weights used for 
counterbalancing the copping rails, by forming the E 
} rail in two parts which counterbalance each other, j 
f H one ascending while the other is descending ; Thirdly, ; 
FiGe -shaft 
pping 
| to the 
1. the 
4 spindles of slubbing and roving to 
making the tube for supporting the spindles — { ‘the } 
footstep on which the — rest in one piece ; and ‘ 
iE Fifthly, to the method of guiding and supporting _ 
| ; H such tubes when made in one piece with the foot- ’ 
4 steps. 
$21'7. Catcues on Fastewincs ror BRACELETS, &c., 
E. P. Wells, London.—23rd July, 1881. 6d. 
r 4 A round headed T-shaped stud is fixed to one end of i 
4 the bracelet, and in the other are pivotted two levers : 
i} | with hooks at one end to engage the stud, and pins at : 
He 
i 
pellier, France.) 10d 
cember, 1851. 
(List of Letters Patent which passed the Great Seal on 
the 14th March, 1882.) 
3543. Srzam Enorves, E. A. 
inclined side plates are continued 
suitable means are vided to agitate the ma ~ 


Makcu 17, 1882. 
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Evecrric Contact ror Evecrric Ciocks, 
B. J. B. Mills, London.—25th July, 1881.—(A com- 
munication from @. Leclanché, Paris.) 6d, 

This invention relates to the use of mercury to 
obtain contact. The contacts are multiple and suc- 
cessive, and are produced in an herme' ly closed 
space. 

8455. Exvecrric Licutinc, W. FE. Hubble, London. 
—9th August, 1881.—(A communication from A. F. 
y. Partz, Philadelphia,U.S.)—(Not proceeded with.) 


The i tion is designed to light large spaces by 
large arc lights and reflectors. 

3246. Pomps, H. J. Haddan, Kensington.—25th July, 

a communication from L. Maneng, France.) 


This relates to valveless pumps, and consists of a 
cylinder with four ports an’ Y ton with a circular 
spiral groove, a crank to turn the piston, and a screw 
and nut, which in combination with the groove give 
to the revolving piston a to-and-fro motion. 


3247. Se.r-acrina Execrric Ciocks, F. 7. Reid, 
Beater, and J. U. Valentine, Teigamouth.—25th 
July, 1881. 

A wheel A of ivory 
carries platinum points connecte a ax! 

Al, and revolving with the wheel of the clock train, 


A has a corresponding number of large insulated 
ratchet teeth g which lift the contact piece b, 
causing the completion of an electric circuit, which 
partially winds up the clock and sets a relay to work, 
actuating the dials, 


3255. Warerrproor SLeerino Bed For Bivovackina, 
&c., B. Genn, Ely.—26th July, 1881. 6d. 

The exterior of the bed is made of mackintosh or 
other light waterproof material, and is lined with 
flannel, the body of the Bax yd being introduced 
within it. The head of the is made up of a light 
bamboo frame covered with waterproof material, so 
as to form a hood to keep off moisture from the head. 
‘The whole packs up into a small compass, 

3261. Makino THe Giazixe or Giazep STRUCTURES 
Impervious To Dust, Arn, AND Water, 7. W. 
Helliwell, Brighouse, Yorkshire.—26th July, 188). 
6d. 


This consists in rendering glazed structures dust, 
air, and waterproof, and to provide for the removal of 
water caused by d ti and ist. 
ing between the a edges of sheets of glass 
a bar, either solid or hollow, of glass, zinc, or other 
suitable material. In combination with such bar a 
piece of packing composed of india-rubber or other 
suitable mate is —— so that when between 
the glass it will expand laterally, and so fill up the 
space and effectually exclude air, dust, or water. The 
bottom laps of the glass will thus be apart, and so form 
a channel for the removal of water caused by con- 
densation. 


3264. Barret-makino Macuinery, H. J. Haddan, 
Kensington.—26th July, 1881.—(4 communication 
from W. Stewart, Guelph, Canada.) . 

This consists of a cylindrical frame supported on a 
spindle by arms arranged to fold down to allow the 
cylinder to collapse, and the barrel formed to be with- 
drawn. An open frame in two halves, and curved to 
fit the barrel, is arranged to carry the spindle support- 
ing the cylinder, and also the machinery for impart- 
ing a rotary movement to the cylinder, and to a series 
of endless belts arranged to feed the staves on to the 
cylinder. Special cutting knives and saws are also 


driven bon the frame, and arran, to cut off the 
ends of the staves, and form the recess for holding the 
heads within the barrel. 


3268. Breecu-Loapino Fire-arms, H. A. Dufrené, 
Paris,—26th July, 1881.—(A communication from J. 
Sugan-Ja we, Lugas, France.) 6d. 

This relates to improvements on fire-armsconstructed 
on “Gras” system, and consists of a cylinder to 
receive a spiral spring, and formed with a swell 
guiding the movable breech during the working, 
pressing the spiral spring, and giving a fixed position 
to the apparatus during firing. A fixed extractor 
wllows the empty cartridge case to be withdrawn 
after firing. A closing piece serves as the needle or 
striker, and carries the cocking and safety bents. 
3282. Caourcnovc Suoks, S. Pitt, Sutton.—26th July, 

1881.—{A communication from A. Hutchinson and 
Co., Paris.) 4d. 

The object is to produce a foot covering resembling 
a Chinaman’s shoe in form, and it consists of an inner 
sole of india-rubber and fibre attached to the form, 
then a lining of knitted fabric is pasted on to the inner 
sole, and to this a felt sole is applied 
320904. Aw Execrricat Musicat Instrumest, W. F. 

Schmoéle and A, Mols, Antwerp, Belgium.—27th 
1881. 8d, 

This invention is a bination of p tic and 
electro-magnetic apparatus to be applied to a piano, so 
that the pianv may either be played by the keyboard 
of the apparatus, or the latter may be played as a reed 
instrument alone, or the music of the piano may be 
combined with that of the reed instrument. The 
pneumatic portion of the apparatus provides the 
iotive power, the electro-magnetic portion times and 
regulates its application. The e of the current 
is regulated by a sheet of perforated paper which 
constitutes the music, and which is drawn forward by 
rollers at a regulated speed. A series of metallic 
fingers underlies a metal cylinder connected with a 
battery, and oe pemonies paper is made to pass 
between them, en a finger coincides with a perfo- 
ration, contact takes place and the current flows to a 
series of electro-magnets, which instantly raise the 
pneumatic levers to operate a series of strikers, 
whereby the keys of the piano are actuated. Means 
for effecting a gradation of tone, for accentuating 
particular notes, &c., are also descri The specifi- 
cation is accompanied by detailed drawings of the 
apparatus, 

S299. Fioatinc Cranes, W. Hunter, London.—28th 
July, 1881. 6d. 

On a float or vessel of sufficient width of beam to 
form a steady base is mounted a turntable in a central 


position, and the whole of the crane and 
shear legs set at the required inclination. turn- 
table also carries a counterpoise, which can be traversed 
by an engine provided for the purpose, and fitted with 
screw ng for moving it to or from the centre of the 
turntable, so as to counterbalance the weight being 
raised, and to be shifted as the turntable revolves, 
Twin screws driven by engines serve to the 
vessel or float. 


8302. Furnaces ror Srergorypino, &., C. Pieper, 
Berlin.—28th July, 1881.—(A communication 
. Faber, urg, Germany.) 6d. 

This relates to furnaces for heating the metal and 
drying the matrices. The matrix is made of layers of 
paper posts together by paste consisting of starch, 
glue, glycerine, or vaseline, ground chalk, and water, 
so as to render them flexible when dried. The matrix 
when formed in the usual way is removed from the 
types and placed with the impressed side down in a 
crudle of perforated sheet iron or wire gauze C, w! 
is then introduced in the mufile or retort E, and placed 


in a stove A forming part of the furnace, and round 
which the heated gases from the furnace X pass, 
—— having first acted upon the melting pot G 
containing the metal to be melted. The damper L 
allows the admission of heat to the melting pot and to 
the drying chamber to be regulated as ired. An 
air current is made to traverse the retort E by pipe I 
so as to carry off the vapours from the matrix, and 
thus facilitate the drying operation. 
3809. Lastixc THE Uppers or Boots or SHogs, 
H. H. Lake, London.—28th July, 1881.—(A commu- 
nication from G. W. Copeland, Malden, Mass.) 


1s. 6d. 

This relates to an improved method of and a) tus 
for lasting the uppers of boots, and also m ism 
for making tack-carrying strips, and it consists of 
apparatus for making “Copeland” tack strips; 
apparatus for dri tacks from such strips by 

the process of ting an upper, and for other 
purposes ; apparatus for driving tacks from the tack- 
strips by power; and an improved method of lasting, 
consisting in fitting the upper to the last in any 
desirable way, and folding the edge upon the surface 
of the insole, and then in fastening the edge so folded 
by a gang or group of fastenings driven simultaneously 
or in rapid succession. , 


3313. Fire-arms, W. B. Gedge, London.—29th July 
1881.—(A ication from M. Hauft Brus- 


sels.) 6d. 

This relates particularly to a locking device for 
fastening the barrel to the breech of a revolver. The 
top of the breech has a slot to receive the end of a bar 
forming a continuation of the rear end of the 
and through which a hole is formed, a spring bolt in 
=e slot in the top of the breech engaging with such 

ole. 


3318. Fornaces, W. H. Poole, Bolton.—80th July, 


881. 
This relates to the furnace bars of steam boilers, and 
ists in arranging them preferably in two sets, 
supported by a back and front dead plate and a 
central bearer, each set consisting of a number of 
fixed and rocking bars placed alternately. Each bar 
consists of a long rib, having along the upper edges a 
number of projections or teeth on each side, the pro- 
jections on the contiguous bars interlocking so as to 
leave an air space between them of a serrated or zig- 
zag form. The locking bars have arms connected to a 
lever, by means of which they can be moved to and 
fro when required, 
$3324. Apparatus FoR CLEANSING THE INTERIOR 
SURFACES OF TAPER OR ConicaL ToBEs IN STEAM 
Borers, B. Lofts and H. J. Barker, Cherryhinton. 
—80th July, 1881. 6d, 

The apparatus consists of a hollow metal bar A with 
an inner bar B, which can slide freely up and down 
therein. To the bottom of the bar A is fitted and fixed 
a circular metal plate C. This plate is provided on its 


ati 
E 
ih} 


upper face with four or more pairs of metal bear- 

ings E upwards. ithin each of these 

rs of gs E is pivotted a projecting ape ~ D. 

he raised or projecting parts of the scrapers at D! are 

intended to press against and be pressed by an elastic 
disc F or by a spring. 

83834. Wine Fencino, &., W. J. Smith, Inverness.— 

Qnd August, 1881. 6d. 

This relates, First, to the means of securing the 
horizontal wires to the vertical supports or droppers 
pe po to support the wires bet the st ds, 
and consists in forming the drop) of metal rods of 
oval, angular, or other section, combination with 
fasteners, such as single or double metal links, so that 
by passing the droppers through the loops of the 
fasteners on the wires and rota 
a wedging action will be produced and the wire 
securely held. The Second 
standards, and consists in forming the base of a screw 
form to facilitate its introduction into the earth, the 


upright being secured to the base wedges, and 

being capable of adjustment. ad 

83340. Hats, &c., H. A. Bonneville, Paris.— 
2nd August, 1881.—(A communication from W. A. 
and J. Gray, Brooklyn, U.S.)—(Complete.) 


This consists in a new method of felting hat bodies 
by placing said hat bodies into perforated elastic felt- 
ing tubes, and exposing these tubes to a repeated 
squeezing and rolling action ; also in an apparatus 

p of a sq ing drum which revolves in a 
suitable case, a tank situated beneath such case, and 
com icating with it through openings in the top, 
and one or more felting tubes. 

3375. Trars ror Water-cLosets, Batus, &., C. 
Parker, Amberley.—4th August, 1881, 6d. 

This consists of two hines on one bed plate for 
casting lead traps in two pieces, having only one seam 
or joint, and which are soldered together, making a 
complete trap with a flange outside for fixing. 

8380. ImprRoveMENtTs IN APPARATUS FoR DETECTING 
AND RECORDING THE PassaGE OR STOPPAGE OF AN 
Evectric CURRENT THROUGH A ConDuUCTOR, 
W. P. Thompson, Liverpool and London. —4 
August, 1881.—(A communication from J. A. Pel, 
Liege, Belyuim.) 6d. 

This consists of a registering clock applicable to 
meg pen lines, &c. The action is as follows :—The 
clock is set going at the correct time, that is with the 
marker opposite the correct time on the dial. Solong 
as the a remains unused the dial, which is 
constructed of paper, remains unmarked, but directly 
the circuit is made or the an 
electro- et actuates a steel 5 g arm a 

oint, igs dial, 


dial circumference is divided into twelve sections of 

one hour each, and the pricker is caused to move from 

the centre to the circumference slightly at the end of 

each twelve hours, so that the record of each hour and 

day are kept separate. 

38388. Lavatorigs, J. Shanks, Barrhead, N.B.—4th 
August, 1881. 6d. 

The lavatory is intended to be fixed against a 
vertical wall, and is made with an upper cistern for 
clean water and a lower receptacle for used water. 
The basin is hinged at a level between the two water 
vessels, so that it can be turned up when not in use. 
A part of the basin extends beyond the axis and has 
two passages formed in it, the lower one serving to 
convey the used water to the lower vessel when the 
basin is turned up, and the upper one is for conveying 
clean water to the basin. 


3307. ManuracrureE or KyiTrep Fasrics FOR 
Scotcn Bonnets, &., W. and T. Wild, Stewarton, 
N.B.—5th August, 1881.—( Not proceeded with.) 4d. 

According to one modification a single horizontal 
needle bar is used consisting of an iron plate with a 
brass plate fixed to its inner side, and formed with 
vertical grooves for the needles and their holders. The 
needles are placed vertically with their hook points 
and latches directed inwards, and their carriers are 
made to operate as usual when being depressed in 
succession as the knitting action takes place along the 
row of needles. The needles are raised by a horizontal 
raising bar acting on the carriers, and the needle bar 
has a vertical movement to allow the loops of yarn to 
get under the latches. 

84009. An ImprovepD METHOD AND APPARATUS FOR 
REGULATING THE DyNaMICAL PRODUCTION OF 
E.ectricity, G. Westingh , jun., London 
August, 1881. 6d. 

The inventor uses the electricity itself to operate an 
electrical governor, as illustrated in the . Al 
and A? represent the circuits. Should the current be 
too strong in A' and A2, the core B is attracted down- 
wards, valve V depressed, and fiuid or steam passes 
from C to piston D2, causing it to advance and close, 
more or less, the regulating valve of the steam engine 


to which it is attached, thereby lessening its speed 
and that of the dynamv machine it is driving. The 
opposite effect takes place if the current be too weak. 
Fig. 2 gives details of the valve arrang ts, the 


tt each end of the frame, which are bent over so as to 

‘orm arches ig over the stoppers and serving to 

prevent the removal of the bottles. 

3419. Feepino Bortizs, H. G. Wells, Liverpool.—8th 
August, 1881 —{Not proceeded with.) 2d. 

The object is to — air entering the tube when 
the child stops sucking, and it ists in introducing 
three valves in the tube. 
3420. Fasteninc ror WEARING ApPaREL, A. W. 

Adams, Southampton.—8th August, 1881.—({ Not pro- 
ceeded with.) 2d. 

A stud is rivetted to a flexible metal plate, anda 
second plate has a small orifice to spring over the stud 
on pressure being applied. 

3429. Cases ror Srationery, &c., EF. G. Brewer, Lon 
don.—8th August, 1881.—(A communication from 
F. R. Grumel, Paris.)—(Not proceeded with.) 2d. 

The article is composed of two parts of card or 
other suitable material united by a back piece of 
flexible material to form a e, the whole bein 
covered with mole or other skin. The case thus form 

intended to hold stati 'y, and is provided with 
a and a small box containing pens, pencils, and 


3433. Appiyinc Losricants To Friction SuRFACES, 
A. Hugot, Paris.—8th August, 1881.—(Not pro- 
ceeded with.) 2d. 

The lubricant is placed in a vessel screwed to the 

_ to be lubricated, the upper part having a stuffing- 

x for the pare of a tube capable of adjustment, 
and to the lower end of which a ball valve with a 
spindle is attached, the lower end of such spindle 
entering a socket in the lower part so as to act 
as a guide, while the upper end projects into the tube 
an secured by a pin free to slidein slots. The 
tube is pierced laterally to allow the lubricant to flow 
into the vessel, and to its upper end a funnel is fitted. 

A screw plug at top of tube serves to close the lateral 

nor pa and an air tube leads into the lubricating 

vessel. 


3485. An Improvement 1n Exectric Lamps 
OPERATING BY INCANDESCENCE, F. Wright, London. 
—S8th August, 1881.—(Not proceeded with.) 2d. 

This relates to a method of clam the carbons 
and conductors by means of a block of carbon, without 
the use of cement. 

34377. Incanpescent Etecrric Lamps, F. Wright, Lon- 
don.—8th August, 1881.—{Not proceeded with ) 2d. 

The fibre selected for the i d t material was 
that used in making ‘‘ bass” brooms. The fibre was 
carbonised and treated in hydrocarbon vapeur. 


3440. FasTentncs ror Banps, Bexts, &c., H. Halla- 
day, Birmingham.—S8th August, 1881.—(Not pio- 
ceeded with.) 2d. 

consists in making one part of the fastening 
adjustable on the band. 

3432. Liquip Rovce, C. D. Abel, London.—%th 
August, 1881.—(A Communication from M. A. A. L. 
Lade, Berlin.) 4d. 

The object is to produce a liquid rouge that will 
leave the pores of the skin free, and which will only 
come off with warm soap and water, and it consists of 
distilled water heated to from 85 deg. to 105 deg. Fah., 
and to it is added a small quantity of eosin, and when 
cool about 20 parts by weight of glycerine are added, 
and intimately mixed 750 parts of alcohol or other suit- 
able antiseptic liquid being then added, and the whole 
scented with some essential oil. 

3443. AxssorBiInc anp UTILISING THE SULPHUROUS 
ACID CONTAINED IN GASES FROM FURNACES AND 
Catcintinc Kitns, D. Abel, London.—9th 
August, 1881.—(A communication H. Precht, 
Stassfurt, Germany.) 5 

This consists in the use of hydrate of magnesia and 
carbonate of magnesia for the absorption of sulphurous 
acid from the gases of furnaces and calcining kilns, 
and the regeneration of the magnesia by heating to 
redness the sulphite of esia ; also in the ue of 
hydrate of alumina, or of a mixture of this with 
hydrate of magnesia or carbonate of magnesia for 
absorb: the sulphurous acid from the gases of fur- 
naces and calcining kilns, and the regeneration of the 
alumina or admixture thereof with magnesia by heat- 
ing the sulphites to redness. 

3449. Giossinc Macuine, 4. J. Boult, London.— 
9th August, 1881.—(A communication from C. G. 
Chemnitz, Germany.)—(Not proceeded 


Three rollers are arranged one over the other, the 
central one being hollow and heated by steam or hot 
air. Anendless band round the bottom roller 
between it'and the middle one, embracing rather 
more than half of it, between the middle and top 
ones, partly round the top one, and over an outside 
supplementary roller. The central roller is driven 
independently of the lowest, and preferably at a diffe- 
rent speed, the lowest one being driven by friction 
gearing, so arranged as to be capable of varying the 
speed at pleasure. 

3450. Governor For Gas Motor Evornes, F. W. 
Crossley, Manchester, and H. P. Holt, Leeds.—9th 
August, 1881.—(Not proceeded with.) 2d. 

The air inlet has a check valve with a stem at right 
angles to and nearly touching a blade connected to the 
rod of the gas supply valve, such blade having a lateral 
play, and terminating in a knife edge presenting 
itself to the notched end of an arm reciprocated by a 
cam, 80 as to open the gas supply valve by its forward 
stroke. 

3456. Iuprovep Evectricat APPARATUS FoR Licut- 
ING AND OTHER Purposes, W. R. Lake, London — 
9th August, 1881.—(A communication from A. L. 
oe. Cleveland, Ohio, U.S.)—(Not proceeded with.) 


This relates to devices for reducing the resistance of 
the generating machine, and for regulating the 
carbons of arc lamps so as to avoid flickering and 


waste steam or fluid escapes by the passage DS. 

3411. ALimenTARY ror Beve races, G. W. 
Kincaid, Chelsea.—6th August, 1881.—(Not pro- 
ceeded with.) 2d. 

Malt prepared from barley or other cereal is crushed, 
ground and soaked in syrup, and then dried first by 
a gentle heat and then roas and und, The 
material produced, either alone or with other materials, 
may be subjected to infusion, 

3412. An Improvep FLUID TO BE USED IN GALVANIC 
Batrerigs, 7. Coad, London.—tth August, 1881.— 
(Not proceeded with.) 2d. 

The fluid used is a hot saturated solution of nitric 
acid, bichromate of potash, and nitrate of gery to 
which is added one-fourth part sulphuric acid, and the 
solution allowed to cool. 

3414. Turorrte Vatves, R. D. Napier, Glasgow.— 
6th August, 1881.—{ Not with, . 

The object is to construct throttle valves capable of 
being moved with v little power, and to insure 
their responding quickly and easily to speed governors 
exerting moderate force. An elliptical disc is ced 
in the steam passage and is fixed on its spindle, so 
that the axis of the latter is ata slight distance out- 
side the plane of the disc’s surface on the side of the 
valve on which the pressure acts. The valve spindle 
oo supported in bearings fitted with antifriction 

ers. 

$415. Urimisation or Gaszous Propucts or Com- 
BUSTION, P. M. Justice, London.—6th August, 1881. 

communication from F. Osann, Dusseldorf.) 
Not proceeded with.) 2d. 

This consists in the utilisation of the combustible 

gases produced when carb matter is decom- 
or treated by air in suitable apparatus for the 
production of motive power, 

$41'7. Sranps or Frames ror WINE AND SPIRIT 

ES, » J. Middleton, Birmingham.—6th 
August, 1881.—(Not proceeded with.) 2d. 
This relates to the use of tubular telescopic pillars 


diness of the light. 


3458. Sypnon Trav, D. Emptoge, Margate. —10th 
August, 1881.—(Not proceeded with.) 2d. 

The object is to combine the advantages of an ordi- 
nary S and an ordinary P trap, and it consists of a 
trap partly of S form, but instead of continuing the 
outlet branch downwards in a straight line, it is 
curved outward from the top bend. 

3459. Srorrerine Borrtes, &., C. D. Abel, London. 
—10th August, 1881.—(A communication from B 
Lew, Berlin.)\—(Not proceeded with.) 2d. 

A screw is formed in the bottle neck, and at 
the bottom is a flat or conical shoulder. The stopper 
has a screwed stem, and carries at the bottom a disc 
of cork or other material to fit the shoulder in the 
neck of the bottle. 

3466. Brercu-Loapinc Guns, F. M. Robertson, 
Croydon, and J. Joyce, Edmonton.—l0th August, 
1881.—(Not proceeded with.) 4d. 

This relates to improvements in the locking, 
paca and breech mechanism of breech-loading 
guns, and of a snap action for securing the back strap 
or “ fore end 
ments being sp ly app 
used for sporting purposes. 
3467. Wearaer-PRoor Parnt or VARNISH, 0. Wolff, 

Dresden.—l0th August, 1881.{A communication 
Berger, near Dresden.)—(Not proceeded 
with. 

This consists in adding silicates which have been 
calcined to the oil colours employed as paint, and in 
employing burnt colours alone in order to attain any 
requisite shade of colour. 
$4'70. Provens, Rk. W. U’ren, Devon.—10th August, 

1881.—(Not proceeded with.) 2d. 
relates, First, to the construction of ‘‘ shares” 
in which the mould-board has in combination a couple 
of wheels, one at the point and one at the rear, so that 

a oo action into the ground by the leading wheel 

shall induce the point of the share to enter and follow 


” of the gun to the barrel, the improve- 
to Jess guns 


the cut to the desired depth, the rear of the share, 
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and also the rear wheel, following to 

of the ploughing portion to a level under the weight 
of an adjustable frame by which the plough share is 
carried. The Second part relates to fitti two, 
three, or other number of such fore and aft-wheeled 
shares in the same line on the adjustable frame. 


34'71. Sprine Matrressss, Sprinc Bep-sortoms, &c., 
EB. Lloyd, Bracebridge, and H. J. Rust, Shepield.— 
llth August, 1881.—(Not with.) 2d. 

This consists of endless elastic spring steel bands 
fitted to a frame pis adjustable, and either 
independent of or fixed to its support, or the support 

— made adjustable so as to tighten the endless 

nas. 

3479. Sarery APPLIANCES FOR Rartway 
Srock, R. Pickwell, Hull,—llth August, 1881.—(Not 
proceeded with.) 2d. 

‘This relates to means for si 
closing all the carriage doors of a train. 

3482. Lamps, IF. Spence, London.—11th August, 1881. 
—(A communication from A. Rinklake and C. Bohn, 

Germany.)—{Not proceeded with.) 


The object is to prevent volatile oils from soaking 
through the joints of lamps, and it consists in applying 
an elastic ring round the metallic ring of the vase, 
such elastic ring being pressed down to the joint by 


a screw cap. 


14 ly 


or 


Borturs Jars, AND STOPPERS FOR SAME, 
Cc. M. Taytor.—llth August, 1881.—(Not | 
with.) 2d. 
A screw thread is formed in the eon of the bottle, 

and the stopper is formed with a 
screwed stem, and has a dise of oe which when 
the stopper is "screwed home closes the mouth of the 
bottle hermetically. 
3489. Axte Caps or Venricies, J. Crowther, 

—1l2th August, 1881.—( Not proceeded with.) 


This consists in drilling a hole in the cap through 
which lubricant can be supplied to the axle, such hole 
being fitted with a valve to prevent the lubricant 
running out again, and also to prevent the entrance 

ust. 
3492. Reriecrors, W. Taylor, 
August, 1881.—( Not proceeded ‘with. ) 

The reflector is made of copper, cen ate or steel, and 
is then coated with white metal capable of receiving 
high polish and resisting corrosion. 

3494. Supports anp FasTenrnes ror CURTAINS OR 
&c., J. D. Richards and J. Fairhur: 
Sheffield. August, 1881.—{ Not proceeded with 


This relates to the use of brackets and rods to keep 
the blinds stretched tight. 

3498. Extracrinc PHospHaTE oF Lime FROM GREY 
CHALK OR PHosPHATE oF CHALK, 4. J. Haddan, 
Kensington.—12th August, 1881.—( 4 communication 
C. Meurice, Belgium.)—{Not proceeded with.) 

The chalk is ground by stones, and a current of air 
then acts on the powder, and assorts it according to 
its density. 

3499. Loapinc axnp Untoapinc Apparatus, H. J. 

n, Kensington.—12th August, 1881.—(A com- 
munication from J. Cornier, France.}—(Not pro- 
ceeded with.) 2d. 

This relates to cranes, and consists in providing the 
end of the jib with a toothed wheel with which gears a 
rack forming part of a ladder carrying a scoop or 
gripper at its lower end. 

3500. Sieerers, H. J. Haddan, Kensington.—12th 
August, 1881. oo communication from P. Paquet 


and G. Guidon, Lyons.)—(Not ) 2d. 
The sleeper consists of an iron T plate bent at the 
extremities and fixed on an iron T sleeper piece of the 


same length. The extremities of the plate and 
sleeper are placed under the ballast, and to — 
two inner and two outer cramps are fitted to the 


3501. BENDING AND SuaPinc Macutnes, H. J. Haddan, 
Kensington.—12th August, 1881.—{A communica- 
from C. H. Gillot, France.}—{Not proceeded 


with.) 2d. 
The machine has two parallel plates united by two 
serews, one having a hand- an 


the whole | 


Fifthly, to'the application of peroxide of or 

Sypoptirie anhydride to the artificial production of 

4556. Journal oR AXLE BEAR- 

OR Boxes anD Losricatine Devices, P. 

Justice, London.—18th October, 1881.- (A communica- 
from L. Bastet, Brooklyn, U. 6d. 

P b and lime are well 

and made into a paste, with addition of a 


solution of caustic potash or soda, and then 
moulded te suit the or axle, after which it is 
dried or hardened by The bearing thus formed 


is saturated by immersion for half an hour in a mix- 

ture of mel tallow and crude paraffine at about 

220 deg. Fah, In the drawing A is the axle on Y pees 

the load is carried by the ordinary bearmg B 

saddle C, E is the self lubricating bearing £4; « up 

against the axle by springs F. 

4563. Hotpers ork Recepracies, H. J. Haddan, 
Kensington. —19th October, 1881. communication 
from W. H. Miles, jun., New York.)—(Complete.) 6d. 

This relates to devices for holding brushes of 
various kinds, and consists of springs made to erie 
the bristles and prevent the back of the brushes from 

being worn as yy are or withdrawn from 

the holder. 

4671. Rixcs ror W. R. Lake, Lon- 
don.— 25th October, {A 


inning frame rings of 


4726. MeTat-pRESSING MACHINE, HAVING AN OscIL- 
Curtrse Toot, &. A. Brandon, Paris.— 

Pipe, gium. 
On driving pulley P is fixed a disc Q with a 
groove, in which works a slide 8 by Ww 
with a toothed segment T, the axioof which ic scoured 


to the frame. The segmen ty 
on shaft A of the cutter B, to which an oscillating 


the two serving to vary the distance bet 

plates. A curved knife or tool pivotted to one eh the 

screws, and having a handle at the opposite end 

operates between the plates, the —Ts face of the 

knife being shaped to suit the work. 

3504. Potycuromatic Printine, &c., J. R. Meiké, 
London.—i2th August, 1881. = communication 


the picture, and also to a 
eche kind and proportion of 
colours required. 

3505. Taste Forxs, A. Greenaway, —12th 
August, 1881.—(Not proceeded with ) 

So as to reduce the cost of aah wt FB and at the 
same time make lighter forks, grooves are formed in 
the prongs extending from the shoulder to near the 

tip. 

3506. Apparatus or Bac Skip ror Depositina Con- 
CRETE In Deep Water, &c., R. Aytoun, Aberdeen. 
1881.—{Not proceeded with.) 2d. 

Ae ie of canvas rendered water- 

“ne and is kept closed by its own weight when full, 

and opens so as to empty itself when the skip rests on 

the ground. 

3510. Horizoytat C. Humfrey, Chester.— 

August, 1881. 

‘is consists in plates, mats, 
&c., from above by chains, Pay = rods, 
resting them on the horizontal tie-rods of the ng 
by which means all the friction of the plates, &c., 
against the tie-rods is avoided, and a far more uniform 
pressure obtained. 


3511. Treatinc PARAFFINE ~ &c., L. Hislop, 
Chester.—12th August, 1881. A ‘ 

The object is to treat tose Mp scale and like sub- 
stances so as to obtain a purer and much clearer pro- 
duct, and it consists in pressing the paraffine scale 
under water or other suitable 3+ kept at a tempe- 
rature within a few degrees of the mel point of 
the substance, the liquid being constantly agitated, 
preferably by means dee 

3560. OF MANUFACTURE OF 
SutpsuricAcip, W. Weldon, Surrey.—l6th August, 
1881. 4d. 

This consists, First, in 
residual liquors by a solution of chloride of mem 
whereby the liquor is decomposed with formatiun_ of 
ingeluble sulphate of caleium. The mixture is thrown 
on’ a filter and allowed to-drain, the sulphate of 
calcium being washed and used for industrial 
poses, while the liquor separated can be to 
precipitate sulphur from yellow liquors. The Second 
part consists in adding either lime or oxide of ab to 
the liquor separated in the first operation, and then 
treating yellow liquors by the resulting mixture of 
gait of om with solution containing chloride of 

ron. 

4544. Maxvracrure, TREATMENT, AND APPLICATION 
To VaRIous PURPOSES or HyYPonrrRic ANHYDRIDE, 
&c,, B. Turpin, Paris.—18th October, 1881.—(Com- 
plete.) 6d. 

This relates, First, to the facture ide of 
nitrogen or hyponitric anhydride ; Secondly, tc tomixing 
it_with sulphuret of carbon in suitable quantities 
which produces substances capable of giving light —s 
heat or constituting r+ compounds, as 
may be; Thirdly, to the apparatus for Utilising the 
properties of such mixtures; Fourthly, to the a) 
cation of peroxide of nitrogen’ or hyponitric 
to the manufacture of various chemical oy 


ewe is ——— The work is supported on the 


4733. CARRIAGES FOR BopsBin-NET OR Twist Lace 
Macuinss, J. R. Hancock =e W. Smith, Notting- 

are pun ou’ er 
sheet metal than usual, and a cover for the bobbin is 
formed at the back and front by means of two or 
more depressions on each side of the carriage, the 
metal at the back of on ae. being corre- 
spondingly raised, such portions being the 
est at the verge, and thus forming a thicker rest or 
rests for the bobbin than wae PS and also providing 
more gate room for the passage of the threads between 
, and likewise en’ = 
e ex! nsive process ding on 
each side of the bottom Sauna 

4046. APPARATUS FOR AND INSTANTLY 
Surppine, RELEASING, DETACHING, OR UNCOUPLING, 
C. F. C. Morris and F. H. —llth 
November, 1881. 6d. 

This relates to improvements on patents No. 1389, 

A.D. 1879, and No. 1265, a.p. 1881, and it consists of 

frame A and the movable mem or locking and 


unlocking part B pivotted at C. Ps gpk ange A is 

recessed to receive coe put B, the upper — of 

which has a hole D through it to receive the 

end of bolt E. 

5137. Arm Compressive anp Pumpinc APPARATUS, 
A. M. Oltark, London.—24th November, 1881.—(A 
communication from C. W. Cooper, Brooklyn, U.8.) 
—(Complete.) 10d. 

This relates to improvements on patent No. wy | 

A.D 1881, and consists in means to avoid —— 

revers! 


5166. Sewino Macuines, H, J. Hoddan, 
26th Ne , 1881.—{4 communication Srom D. 


(Complete. 
This consists in the combination ‘with the main 


5265. W. R. Lake, London.—1st December, 


rim B,a ot the 


being countersunk, and 


across it is formed a projecting bar or bars A, The 

screw-driver is provided with a slot to fit over the bar 

or bars. 

5602. Fires, A. M. Clark, London.—2ist December, 
1881.—(A communication from M. A. Howell, jun., 
Chicago, U.S.)—(Complete.) 4d. 

This relates to the manufacture of files by a process 
combining the decarburisation of cast iron blanks for 
the purpose of softening and cutting, with the subse- 
quent recarburisation for the purpose of hardening 
and tempering. 


SELECTED AMERICAN PATENTS. 


From the United States’ Patent Office Oficial Gazette. 


262,9'79. Art or SHARPENING FILES AND OTHER 
SiMILARLY-TOOTHED Too.s, Benjamin C. Tilghman 
and Jeremiah B. Mathewson, Philadelphia, Pa.; 
said Mathewson assiymor to said Tilghman. --Filed 
May 12th, 1879. 

Claim. —() In the method of sharpening files de- 
scribed, the employment of one or more interior steam 
jets, combined with an exterior eA of fluid mud 
or fine sand mixed with water, appli: the sharpen- 
ing of files, substantially as described. @), In an 
apparatus for producing a wide and thin sand blast, 
one or more apertures in the same plane, or pre- 
ferably a row of small holes having intervals between 
them for introducing ow steam. (3) The improved 
method of ig the teeth of files, wherein the 
formation of grooves is avoided, by presenting the 
sand blast at an acute angle chdewaye to the longitu- 


dinal axis of the file, and at the same time at an acute 
angle to the horizontal plane of the teeth thereof, sub- 
stantially as specified. (4) In sharpening files by the 
sand blast, the method of 


ning two adjacent 
sides simultaneously, which 
the file to a thin sand blast fa width greater than 
that of the file and at the angle, as as de- 
scribed. A to = ~ of the 
sharpen during the operation. combina- 
tion of a conical mud vessel with the suction pipe of a 
sand blast apparatus, 
025. SprnDLE FoR Frames, Rimmon C. 
and Sons, 


rounded | by an elastic packin; 
tube is provided with a catch 
within the whirl sleeve to 
when the bobbin is 
is ti backward in doffing th 
under the catch and cannot rise: but by tipping the 


event 


14. 


spindle in the opposi the sh will be 
carried out beyond the i and the spindle may be 
lifted out of its bearing. Claim.—The spindle and its 
attached sleeve whirl, provided with the shoulder 2, 
combined with the bolster, the elastic packing 
external to the said bolster, and the bolster supportin, ng 
tube C, provided with the catch 3, to co-operate wi 
the shoulder 2 of the sleeve whirl, as described, and 
for the purposes set forth. 
253,049. Bessemer Converter Piant, Alexander L. 
Holley, Brooklyn, N. ¥.— Filed September 24th, 1881. 
Claim.—The combination of the trunnion ring of a 
Bessemer converter with suitable hoisting mechanism 


[253.049] 


converter 

shell detachable from the trunnion ring, and witha 

car and under converter, the combination 

in Sate f lifting the trunnion ring off 
the 


shell be laterally 
and a repaired placed in the trunnion 
ring in the manner ny Ho 


DIFFERENTIAL CHAIN BLOCK, Joseph D. 
wies, Bond Hill, Ohio. lar November 14th, a, 


sheave, the pitch lines of sai 
by different for the ariee specified, 
the The > a chain block, of driving shaft 
G, pinion H H), fixed circular rack I, aud 

toothed sheave rim J, the "pitch lines of said rack and 
sheave rim being of different diameters, fur the pur- 


pose specified ) The tion, in a chain olock, 
of driving shaft E, arms G G), pinions H H! P pr 


[253.189] 7 


a | 


fixed circular rack I, and toothed sheave rim J, the 
— lines of said rack and sheave rim being of 
ifferent diameters, as and for the purpose specified. 
(4) The combination, in a chain block of ——- 
A B, box D, driving shaft E, master wheel F 
pinion H Hi, fixed circular rack I, 
rim J, and sheave K, the pitch lines of said rack and 
sheave rim bein ng of different diameters, as and for the 
purpose specifi 
253,22'7. Manvractcore oF Ztnc-coaTeD 
kice, Worcester, Mass.—Filed August 
5t 
Claim.—The combination of the coil of asbestos or 


(253 227) 


other inflammable cord or strip with the le 
adapted to hold the molten zinc, substantially as and 
for the purposes above set forth. 
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Cocoa.—GRATEFUL AND COMFORTING, 
ya — h knowledge of the natural laws 
which govern the operations of digestion and 
nutrition, and by a careful a) omy os of the fine 
properties of well-selected 
rovided our breakfast tables with a de cately 
voured oon e which may save us many 
heavy doctors’ bi It is by the judicious use of 
such articles of diet that a constitution may be 
gradually built up until strong enough to resist 
every tendency to disease, of subtle 
maladies are floating around us ready to attack 


wherever there is a weak — ‘We may escape 
many @ fatal shaft Keeping ourselves well 
fortified with pure blood and a ee Se nourished 
frame.” — Civil Servic — Made simply 
water or only in 


with boiling 

labelled—‘‘ James Epps AND 
Chemists, London.” — Also mak 

Chocolate Essence for afternoon 


screw is formed with a continuous | driving shaft epetating a pinion composed ; two 
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Beverley, Mass.)—(Complete.) 2d. | 
This consists in forming 
porcelain or glazed earthenware, turned true on a 
wheel or in a lathe before being baked and glazed. 
(2523735) 
— 
fie 
= 
alll 
| 253 025] 
Jrom F. C. Hoesch, Narnberg, Bavaria.) 4d. 
This relates to the production of coloured pictures, 5 ay 
and is especially applicable where the agency of light Zia iS 
Ata BAY) 
EN 
| 
A 
8 
| 
| | 
| 
| 
utilise the expansive force of the air while it is in the IN / 
. act of exhausting from the pump chambers to the > ao 
lower pressure pipes. =} g 
horizontal driving shaft of a sewing machine of a 
crank upon such shaft, to which two levers are 
attached, one adapted to rotate the feed shaft by the 
interposition of a radius bar, while the other com- 
municates a vibratory motion to the shuttle-bar. 
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ENGLISH PATENTS IN 1881. 

Ir is somewhat remarkable that so promising a subject 
as the “ geographical distribution” of patents—to borrow 
a phrase from the biologist—should have been almost 
entirely neglected by statisticians, With the exception of 
a series of tables issued by the late Mr. Woodcroft about 
thirty years ago, we cannot call to mind any attempt to 
discuss and compare the relative number of applications 
for patents from various localities, Patents have increased 
so rapidly of late that the analysis for a single year is no 
light task, although the n material is very accessible, 
and is in such a form as to give little trouble beyond that 
of mere careful counting. In view of the importance of 
the question we have undertaken an elaborate investiga- 
tion into the place of origin of the applications for British 

tents during the past year, the is of our analysis 
Gas of course, the Jowrnal, published by the Commis- 
sioners of Patents. Before proceeding to state the results 
of our labours it may be a to mention the principles on 
which the work has been performed. The total number of 
applications during the year, which reached 5751,the largest 
ever known, is obtained at once,each patent being numbered 
consecutively in the official lists. The number of foreign 
applications was ascertained in the first instance by direct 
computation, the result being checked by counting the 
number of applications from the United Kingdom and 
deducting it from the whole number for the year. If the 
work was accurately done, these two figures should have 
exactly agreed, but there was a discrepancy of 1, which 
we are unable to account for. This is the only incon- 
sistency we are aware of, and we feel bound, as a matter 
of conscience, to admit it. The work has been most care- 
fully checked, and we believe the results to be thoroughly 
trustworthy. The frequent occurrence of joint patents, the 

ties to which reside in different quarters of the world, 
in different divisions of the United Kingdom, and in 
different counties, has rendered necessary a continual 
process of “correction.” For instance, an application for 
a patent by a German and a Frenchman—such a conjunc- 
tion does occur now and then—would be counted under 
both Germany and France when estimating the number of 
patents from those countries, but it would only appear 
once in the list of “foreign” patents. A similar rule has 
been followed in the case of joint patents originating, say, 
in Scotland and Ireland, or in Warwickshire and Stafford- 
shire. No other course suggested itself of dealing with 
applications of this nature, and it was obviously imprac- 
ticable to count “half” patents. The occurrence of 
these dual patents will account for the apparent dis- 
crepancies in the figures which follow. In the case of 
“communications from abroad,” the domicile of the person 
communicating the invention, who is the real inventor, has 
alone been regarded. No notice whatever has been taken 
of the residence of the agent in this country. When a 
town extends over two or more counties, as is the case 
with Birmingham, care has been taken to duly apportion 
the patents when dealing with statistics of counties. The 
limits of the Parliamentary boroughs have been taken as 
the standard unless otherwise expressed. The first and 
most obvious step is, of course, to separate the foreign 
from the home patents, The following is the result :— 


United 
lan 3263 
Scotland 270 
Treland 63 
Wales 46 
Corrected total ... 3633 
Total forthe year... ... 5751 


One cannot help being struck by the very large number 
of foreign applications, which reaches 2139, or more than 
A per cent, of the whole. They are distributed as 
‘ollows :— 


70 
. 552 
464 


Newfoundland ... 
Nova Scotia... ... 
South America ... 
United States 


The above figures suggest some very interesting reflec- 
tions, the most obvious of which is that an English patent 
is highly prized by foreigners. With one exception, we 
have, unfortunately, no statistics of the number of foreign 
patents granted to Englishmen; but we are able to assert 
most positively that our countrymen do not show anythin 
like the eagerness to secure patents abroad display 
- foreigners to obtain protection for their inventions here. 

e exception above alluded to is the United States; and 
we learn from the report of the American Commissioner 


* Including 4 from Algiers. 


that in the year 1881 the number of patents granted to 
foreigners was 995, out of a total of 16,584, or 6 per cent. 
As regards Great Britain, only 343 patents were issued, or 
just 2 per cent. On the other hand, 745 applications out 
of a total of 5751, or nearly 13 per cent., came to us from 
America during last year. From the manner‘in which the 
returns are made we are obliged to compare the relative 
number of grants in the United States with applications at 
the Patent-oflice here, but the percentages ferniah a per- 
fectly trustworthy basis of comparison. It is possible, 
however, to obtain approximately the total number of 
applications for patents by British subjects by a very 
simple calculation. The total number of applications in 
the United States reached 26,059, whilst the grants were, 
as previously stated, 16,584. Assuming the same propor- 
tion to subsist between the applications and the grants in 
the case of British subjects, as we may safely suppose was 
the case, the actual number of applications from this 
country would amount to 542, against 745 applications for 
British patents by Americans. 

Those who have followed the course of the patent law 
controversy during the last few years, are aware that the 
United States have been held up as a sort of land of 
Canaan for inventors, especially for English inventors, 
who were supposed to be driven out of their own country 
in shoals by ns spurte taxes upon genius. The figures 
we quote above do not in the least bear out what we have 
always characterised as a fond delusion. On the con- 
trary, Brother Jonathan makes much greater use of our 
patent laws than we do of his, whether we take the 
absolute or the relative numbers of applications, and this 
in spite of the higher fees which prevail here. 

It may also excite surprise that more than ten patents 
per week should come from France, and nearly an equal 
number from Germany. The forty applications from 
Switzerland show a somewhat curicus amount of eagerness 
to take advantage of that protection which she denies to 
strangers. Holland, too, which has abolished her own 
patent laws, does not hesitate to avail herself of our laws. 

We must leave the professed political economist to 
explain the extraordinary rush of foreign patentees to our 
shores. If it means that foreigners only wish to secure an 
exclusive market here, preferring to manufacture abroad 
on account of the cheapness of labour, then the patent 
laws would seem to be operating somewhat unfairly upon 
home trade. We by no means imply that this is our own 
view, and the facts are quite susceptible of being explained 
by pointing to the great wealth and enterprise of this 
country, which is regarded as a promising field for disposing 
of a meritorious invention. 

We have no detailed statistics for former years, but 
from a rough estimate we are able to say that the propor- 
tion of foreign to home patents is increasing. In other 
words, we are being gradually invaded by the Americans, 
the French, and the Germans—particularly the latter. It 
is, however, an invasion which need not be regarded in a 
spirit of hostility. 

The large towns of the United Kingdom placed in order 
are as follows :— 


1. London (Postal District) 1260 
2. Manchester and Salford 240 
3. Birmingham ... ... ... 220 
4. Glasgow ... 130 
5, Liverpool ... 109 
6. Leeds... ... 70 
7. Sheffield ... 54 
8. Bradford ... 44 
9. Nottingham 37 
10. Edinburgh... 34 
11. Bolton... ... 33 
12. Coventry ... 32 
31 
14. Newcastle-on-Tyne... 28 
15. Huddersfield ... ... 24 
16. ifax ees 24 
17. Oldham 21 
18. Dublin... 21 
19. Sunderland 20 
20. Blackburn ... 18 
21. Leicester ... 18 
22. Belfast ... 18 
23. $2, 15 
24. H 15 
26. Roc Mises 14 
37. Preston... 13 
28. Wolverhampton 13 
29. Stockport... ... 12 
30. Accrington 11 
31. Warrington 1 
32. Tipton 10 


The remaining towns are all under 10, 

It will be interesting to compare the order of succession 
of the large towns for 1881 with their relative position in 
Mr. Woodcroft’s table above referred to. The order, as 


determined 4 the total number of applications from the 
— period down to the end of the year 1858, was as 
‘ollows :— 


1, London 17. 

2. Manchester and Salford. 18. Oldham 

3. Birmingham 19. Huddersfield 
4, Glasgow . Derby 

5, Liverpool 21. Wolverhampton 
6. Leeds 22. Bury 

7. Sheffield 23. Blackburn 
8. Bristol 24, Brighton 

9. Bradford 25. Accrington 
10. Nottingham 26. Belfast 

27. Ipswich 

12. Newcastle-on-Tyne 28. Dudley 

13. Dublin 29. Hull 

14, Rochdale 30. Preston 

15. Leicester 31. Plymouth 
16. Bolton 


The first seven anes are occupied by the same towns in 
both lists. Bristol has gone down to the thirteenth place, 
whilst Bradford, Nottingham, and Edinburgh still con- 
tinue to occupy their same relative positions as they did 
twenty years ago. Bolton rises from 16 to 11, whilst 
Coventry, which was not within the limits of the old list, 
takes the twelfth place. This is almost entirely due to the 
bicycle trade, Putting aside the first seven towns, which 
maintain their position, all the Lancashire and Yorkshire 
towns have advanced. 


Confining our remarks to England alone, the distribu- 
tion of patents by counties is very instructive. Omitting 
Middlesex and the other home counties as being entirely 
swallowed up by London, the following is the order :— 


Lancashire... ... . 589 
Yorkshire ... ... 380 
Warwickshire ... . 247 
Staffordshire 81 
Cheshire 71 
Nottinghamshire... ... 51 
Hampshire and Isle of Wight 42 
Gloucestershire... ... 40 
Worcestershire ... 40 
Somersetshire ... 35 
Northumberland 34 
31 
Lincolnshire 29 
Leicestershire ... 28 
Devonshire... 27 
Derbyshire... . 19 
Hertfordshire ... 17 
Suffolk 16 
Norfolk... 14 
Bedfordshire 14 
Cambridgeshire... 13 
Buckinghamshire 12 
Cumberland... ... 4 
Dorsetshire... 1 
Westmoreland ... 1 


Lancashire, as will be seen, stands far ahead of its 
competitors, the total being largely made up by the im- 
portant contributions of Manchester and Liverpool. The 
Yorkshire patents are almost entirely from the West 
Riding, and, as will be seen from our list of towns, Leeds, 
Sheffield, Bradford, and Huddersfield together make up 
more than one-half of the total. Warwickshire depends 
upon Birmingham and Coventry for its place in the list. 
After a long interval comes Staffordshire, closely followed 
by Cheshire. We should hardly have assigned the next 
place to Durham, which owes its position to the fact that 
no less than twenty applications came from Sunderland. 
Hampshire comes high in the list, and Somersetshire pre- 
cedes Northumberland. The position of Lincolnshire is 
largely due to the various manufactories of agricultural 
implements. Without these its place cosh. Capi be 
ieedaie Leicestershire. Many counties which are generally 
looked upon as purely agricultural come out comparativel. 
high in the list. Did space permit we could show that this 
is generally due to some flourishing but partly-forgotten 
industry. On the other hand, some counties which include 
at least one well-known manufacturing town do not make 
much show. For instance, the busy town of Northampton 
only contributed two patents during the year ; but perha 
the attention of the citizens has been too exclusively 
directed towards an object which need not be more particu- 
larly alluded to. 

Statistical writers have always a tendency to push 
matters too far,a fault we have endeavoured to avoid. We 
do not say that the number of patents granted is an 
unfailing test of commercial prosperity, but it is at any 
rate a tolerably sure index of activity. Some interesting 
conclusions might be drawn by contrasting the number of 
patents with the population. As our article is already 
long enough, we must leave our readers to discover these 
for themselves, contenting ourselves with this one obser- 
vation, that the most “inventive” town in the United 
Kingdom is Birmingham. 


THE FOUNDATIONS OF MECHANICS. 
By Wa R. Browne, M.A. 
No. VII. 

103. Principle of Equivalence of Work and Vis Viva. 
—There is yet another caution which needs to be 
given before leaving the question of nomenclature. Men- 
tion is often made of the principle of the equivalence of 
work and vis viva, and this is stated to be that the work 
done on the system is equivalent to the change in the vis 
viva. Now as we have defined the work done to be repre- 
sented by Ps, it would follow from the principle, as thus 
stated, that Ps is equivalent to Bv*, whereas in reality it 
is (P—Q) s which is its equivalent. What is meant by the 
work in this case is, therefore, the net difference between 
the total work done by the effort and the work done upon 
the resistance ; in other words, it is the kinetic work only, 
as above defined. This fact should always be made clear 
when the principle is used as stated. In this, its correct 
form, the principle has, of course, been already proved in 
article 95. 

104. Conservation of Energy.—We have now seen 
that, in the simple case under consideration, the fol- 
lowing changes have taken place. There has been 
an exertion of energy on the part of the body A 
acting upon B, which is represented by Ps, and which 
mt looked upon as the action of a cause. Again, 
the effect due to this cause, or the work done, is 
divided into two parts: (a) the potential work represented 
by —Qs, which means that the force Q of the centre C has 
been overcome through the distance s ;,(b) the kinetic work 
represented by Bv?, which means that the velocity of the 
centre B has been increased from O to v. Now, by the 
general Spa ae of conservation, namely, that effects live, 
we should expect that these two effects would be capable 
in themselves of acting as causes, to produce equivalent 
effects ; and we have to see whether this is the case. 

105. Let us first take the potential work Qs. In order 
to examine this effect by itself, let us suppose that, when 
B has traversed the space s, the velocity v and the force P 
are both annihilated, so that B is left at rest, exposed 
solely to the attraction of C, which, as before, we may 
assume to act by a series of impulses. It follows that A 
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will begin to move backwards towards C; and since the 
action of C, by our definition of matter, is independent of 
time, and is always the same at the same distance, it 
follows that the first impulse given to B, on its returning 
road, will be exactly the same in magnitude and direction 
as the last impulse which it received on its outward 
— Similarly the second impulse of the new set will 

precisely the same as the last but one of the old set, and 
so on throughout; so that when B has reached the point 
from which it started there will have been an exertion of 
energy on the part of C, which is represented exactly by 
Qs, and which is, therefore, precisely the same in amount 
as the energy which was exerted by C during the previous 
movement, and was neutralised by the greater force of A. 
At the end of this time B will have a velocity V, which 
is such that B V? = Qs. 

106. We have here spoken of C as remaining fixed and 
B moving towards it, because that was the assumption 
with which we set out. But of course we may just as well 
assume B to be fixed and to draw C towards it by the 

ual mutual attraction subsisting between them; or— 
which would really be the case if B and C were left to 
themselves—that they both move towards each other 
under the influence of that mutual atiraction. The only 
difference will be, in that case, that the distance s, instead 
of being measured along B’s path only, will be measured 
partly along B’s and partly along C’s ; being, in fact, in all 
cases, the distance by which the two centres have approached 
each other during the motion. 

107. We may therefore say that on our definition of 
matter the potential work done upon B in the course of its 
motion renders possible the exertion of a precisely equiva- 
lent amount of energy, due to the mutual attractions 
betweon B and C. 

108. Let us now consider the kinetic work Bv*. To 
examine this question by itself, let us suppose that at the 
end of the space s the centres A and C are replaced by a 
single centre at C, acting with a force (P—Q), that is 
— in amount, but opposite in direction, to the net force 
which has generated the kinetic work Bv?. As before, we 
may suppose this force P—-Q to act by impulses at 
intervals ds. Then, by the Second Law of Motion, each of 
these impulses will produce its full effect upon B, irrespec- 
tive of the fact of B’s present motion ; it will therefore 
destroy a portion of B’s kinetic energy precisely equivalent 
to that which was 2 gm y by any one of the x equal 
impulses which acted on B during its motion along the 
= s. Hence, by the time that of these equal impulses, 

ue to P—Q, have acted upon B, the whole of its kinetic 
energy will have disappeared, and it will be at rest. But 
in the meantime it has overcome the force P—Q through 
the distance s, precisely as the force Q was overcome 
through the distance s in the former motion ; and there- 
fore, as explained in the last paragraph, the kinetic energy 
B v* in disappearing must have generated an amount of 
potential energy, due to the mutual attraction between A 
and C, which is represented by (P — Q) s. This is therefore 
precisely equal in amount to the energy by which the velo- 
city v was originally generated in B. 

109. Here, as before, for the sake of clearness, we have 
represented the energy as being destroyed by precisely the 
same steps as those by which it was generated ; but if we 
only grasp the principle that the kinetic energy B v* fully 
represents the effect of the energy originally expended 
upon B by P —Q, it will be evident that this representa- 
tion is in no wise essential to the proof. We may suppose, 
for instance, that A and C are both annihilated, and that 
B flies on in a straight line, with undiminished velocity v, 
until it comes into the range of another centre D, whose 
force R may be a repulsive one. The centre B will then 
be gradually stopped, and will come to rest in adistance §, 
which will depend on the value of R, but which will cer- 
tainly be such that R S=B v?; inasmuch as RS is 
known to represent the energy which R will, during the 
passage over the space S, have exerted on B, and this 
energy has been expended in destroying the whole of the 
kinetic energy represented by B c?. 

110. We may, therefore, say that, on our definition of 
matter, the kinetic work done upon B in the course of its 
motion renders possible the exertion of a precisely equiva- 
lent amount of energy, due to the mutual action between 
B and any other centre within whose range it may come. 

111. Let us now gather our results together. We started 
with an amount P « of energy exerted by A. We 
saw that the effect of this exertion was the performance of 
work, but work under two different forms, namely, poten- 
tial work, represented by Qs, and kinetic work, repre- 
sented by Bv*. We then found that the performance of 
each of these amounts of work rendered possible the exer- 
tion of a fresh amount of energy, not due like the first to 
the action of A, but precisely equivalent in amount to the 
original energy exerted by Ain the twocases, Inother words, 
the kinetic work B v*,done by A upon B, gave B the power 
of subsequently doing the potential work represented by 
(P—Q) s or RS respectively, in the two cases described 
in Art. 108, 109 ; and the potential work Qs, done by A upon 
B, gave B the power of subsequently doing the kinetic work 
my ve ag by B V? (Art. 105), which can, of course, b 
a further operation, be converted also into potential wor 
of equivalent amount. Hence, if we define energy, which 
we have not yet defined, as the power of generating 
a work, we see that the energy of A with — to 

has, indeed, been reduced in the original action by the 
P s, since the impulses which have gone to do 
work have had their effect, and cannot, by any action 
of A and B, be again renewed ; but that the energy of B, 
or its power of doing work upon other centres, has been 
augmented by precisely the same amount. Hence, we see 
that, taking the system as a whole, there has been no gain 
or loss of energy during the action. This is the principle 
of the Conservation of Energy as applied to this particu 
case. 
_ 112. It will now be advisable to recur to the assump- 
tions—Art. 84—with which we started on this investiga- 
tion, and see how far they affect the generality of the 
principle we have just stated. In the first place we 
assumed that A is fixed. Since in every case of mechanics 


it is necessary to assume some fixed point, and to consider 
the motions relatively thereto, there is no difficulty in mak- 
ing A that point. In practice the centre of the earth may 
be considered as fixed for all questions of terrestrial me- 
chanics, and the centre of the sunas fixed for the purposes 
of astronomy. 

113. Again, we assumed that C is fixed; but if C have 
a motion in the direction C A, the only effect will be that 
we shall have to diminish the quantity Q s, expressing the 
energy imparted by C, by the quantity Qs'; where s' is 
the space described by C, during the time of the motion 
in the direction C A. The effect will therefore be the same 
as if C were at rest, while the amount of Q was diminished 
in the ratio s—s':s, There would thus be a diminution 
in the potential work, and, of course, a corresponding 
increase in the kinetic work. If C has a motion in the 
opposite direction, the potential work will be in like 
manner inc 

114. Further, we supposed C and A to have no mutual 
action. In reality this is not, of course, true, by our defi- 
nition of matter; but in many cases C and A may be fixed 
with regard to each other—as where coals are wound up 
from a pit by a steam engine at the surface, which is fixed 
with to the earth—and this amounts to the same 
thing. oreover, as we shall see hereafter, the forces of 
cohesion are very great at insensible distances, but are quite 
inappreciable at sensible distances; hence, in considering, 
for instance, the case of a rope in tension, we may treat 
any section as being influenced by the two sections on 
either side of it, but not by those beyond. If, however, A 
does attract C, the effect is to move C in the direction of 
A, and thereby make the distance between B and C, at 
the end of the motion, less than in the former case. 
Thus, let R be the force with which A acts on C, and 8 
the distance through which C has moved along the 
line C A. Then A will have exerted the additional 
energy R 8, which will all take the form of hinetic work 
done upon C. On the other hand, the ene Ps 
exerted on B will be just the same as before ; but a 
of it which takes the form of potential work will be 
reduced from Qs to Q (s—S), because the number of 
impulses distributed over the S$ will not have been 
given. Now the effect of this on B will be exactly the 
same as if, C remainirg fixed, the strength of each 
impulse had been reduced in the proportion s—S:s; 
for in that case the tota) effect would be represented by 


Q 28 x s==Q(s—S) as before. But if the resistance 


be reduced from Q to Q s—8 then the unbalanced effort 


will be increased from P—Q to P—QS—S; and the 


kinetic work, due to this unbalanced effort, will be increased 
from (P — Q)# to s, or (P—Q)s+Q8. 


Thus the kinetic work will be increased by QS, which is 
exactly the amount, as shown above, by which the poten- 
tial work is diminished. Hence the assumption that A 
acts on C does not introduce any gain or loss of energy on 
the whole ; the energy exerted on C takes the form of 
kinetic work, and the energy exerted on B of kinetic 
and partly of potential work as before, but divided in dif- 
ferent proportions. 

115. The assumptions still remaining to be considered 
are (1) that B is initially at rest ; (2) that the forces P and Q 
are constant. Now with regard to the first, let us suppose 
that instead of being at rest the centre B has an initial 
velocity V in the direction BA. If the velocity is in 
the opposite direction B C, the demonstration will 
be the same, simply writing — V for V_ throughout. 
Then, by virtue of this velocity, it will also have 
kinetic energy represented by B V* (if B is half B's 
mass), which can be converted into potential work, as 
explained in Art. 108. Let ¢ be the interval of time con- 
sidered. Then, by Art. 69, since the net moving force 
(P —Q) has been acting on the mass 2 B during the time, 
it will have generated in B—irrespective of B’s initial 


F—@ t, and will have 


2B 
caused B to describe a space represented by 4 = ry 


In addition to this B will have described, by 
virtue of its initial velocity, a space Vt. Hence the 
total energy exerted by A will now be represented by 
P—Q; +); 
t * ); and the total amount of energy 
which has to be accounted for at the end of the motion, is 
P—Q 
BV! +P ). 
Now the energy left at the end of the motion is as follows: 


motion—a velocity represented by 


in moving B through’the space(V¢ +4 

position to the force Q. This is represented by 

(2) The kinetic energy, due to the final velocity of B, or to 


*) in op- 


( V+ =e t ) This is represented by 
F—@, f= (P—Q)e 
p 


4B 
Adding the two expressions, we get for the energy left 
p 


This is exactly the same anon as that given above for 
the total energy which to be accounted for. It 


appears, therefore, that there is no loss of en 
during the motion, and therefore the principle of the 


(1) The potential energy, due to the potential work done | R. B 


conservation of energy is not affected by the initial 
velocity of B. 

116. Lastly we have the assumption that the forces 
P and Q aré constant. This of course is never exactly 
true in the universe, although it is true within our limits 
of measurement in many cases, ¢g., that of a stone falling 
to the earth. But we may always assume it to be true for 
an indefinitely small interval of time. Hence for each 
such interval the conservation of energy will hold, and if 
so it must also hold for the sum of the intervals; that is 
for any particular time that is considered. The energy 
exe: must of course be determined in this case by the 
methods of the integral calculus, 

117, We have thus proved that the principle of the 
conservation of energy is true, with complete generality, 
for the case in which there are only three centres of force, 
A, B, GC, — the same straight line, The extension 
from this to the general case of a free system of any kind, 
and with any number of centres, all of which act upon 
each other, we shall not give in detail, since it is to be 
found in any standard work on higher dynamics, and also 
comprises more analysis than comes within the scope of 
this treatise. The essential features of the method are 
briefly as follows. By the principle of the composition of 
forces, we resolve all the forces acting on any given centre, 
and also the motion of that centre, into three directions, 
along three rectangular axes. By this means we reduce 
all the forces and motions to three straight lines, and con- 
sider these separately as in the simple case. Then, taking 
an indefinitely small interval of time, we class the forces 
which tend to move the centre in the direction of its 
actual motion as efforts, and those tending in the opposite 
direction as resistances. By the geometrical principle of 
the centre of position we can consider all the efforts as if 
they were a single effort, acting from a centre whose posi- 
tion and motion is known; and similarly we can consider 
all the resistances as a single resistance. The problem is 
then reduced to the simple case of three centres, in which 
the principle has already been proved ; and the methods 
of the —— calculus enable us to combine the three 
equations found for the three axes into one general 
equation, which expresses, with the utmost generality, the 
principle of the Conservation of Energy. 

118. Before taking leave of this much canvassed prin- 
ciple, it will be well to state it in its most general form, 
and recall briefly the definitions, &c., which it involves. 
The statement may be as follows :—‘ The energy of any 
isolated system of matter remains always constant, un- 
affected by the mutual actions of the forces which exist in 
the system.” 

199. Now, in this statement the following things must 
be borne in mind :— 

120 (a). The energy of the system means the power of 
doing potential work, or of overcoming force through dis- 
tance—that and nothing else. It can be measured, like 
any other power, only when it has been exerted, and it is 
then measured by the amount of work it has done. 

121 (6). The word force means force as defined in this 
treatise—that and nothing else ; in other words, it means 
the cause of motion. 

122 (c). The word matter means matter as defined in 
this treatise—that and nothing else ; in other words, the 
system is a de pos 9 of centres of force, acting upon each 
other by equal and opposite forces, which do not vary with 
the time, and therefore are always the same when the dis- 
tances apart are the same. These are the forces which are 
spoken of at the end of the statement. 

123 (d). By an isolated system is meant one which is not 
acted upon by any forces from centres external to the 
system. Therefore, the principle is not strictly true of any 
body of matter less than the whole material universe, since 
the phenomena of light and gravitation show that every 
= of this universe is at least capable of being acted upon 

rom every other part. There are, however, 

where a system may for all practical purposes be treated as 
isolated, the actions of the rest of the universe being 
either allowed for or neglected. 

124. It will be found that each one of the definitions 
just given are employed and needed at some point or other 
of the proof. If, in stating some proposition which is 
called the Conservation of Energy, the same terms are 
employed with any meanings at variance with the above, 
then that proposition does not express the principle of the 
Conservation of Energy, as it is quoted and applied by the 
great writers on mechanics throughout the world. This 
second proposition may, of course, itself be true, but it 
needs proof before it can be accepted, and certainly it can- 
not be accepted because the real principle of the Conserva- 
tion of Energy has been proved. 


Tue Encine, Borter, AND Empioyvers’ LIABILITY INSURANCE 
Company, Lim1TEp.—The annual meeting of this company was re- 
cently held at the head office, 12, King-street, Manchester, Mr. 

. B. Longridge, the | director, prendine. The annual 
report, which was taken as read, showed that the progress of the 
company had been greater than that of oe company of the 
same kind, comparison was made with the two is and 
most successful companies, from which it appeared that in the one 
case the total income was about 38°5 per cent., and in the other 
only 19°8 per cent. of the income of this company for the same 

riod. e gross income for the year 1881 amounted to £16,929, 

ing an increase of £4720 as compared with the previous year, 
The claims for breakdowns of engines had been i, more 
especially for the latter half of the year, the amount pai for the 
same amounting to £4985. The chairman stated that there had 
been no explosion of any boiler insured by the company from its 
formation up to the present time, and he hoped with the 
inspections make by the officers of the company that explosions, if 
not entirely prevented, would at least be of very rare ocourrence, 
He did not anticipate much reduction in the number of accidents 
to engines, as there were few engines without one or more weak 
parts, and even with the strongest accidents were of common 
oceurrence, owing to want of care on the part of the attendants, 
During the last twelve months 161 breakdowns had occurred 
among the engines insured by the com , in addition to which 
many engines which the company had ined to insure had since 
broken down. A dividend at the rate of three per cent. was 
declared, making with the interim dividend stems | paid four 

x cent. for the year. Mr. Walter Fletcher, the retiring 
Srocter, and Mr. W. Aldred, the auditor, were re-elected. 
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RAILWAY MATTERS. 


THERE are now 2195 miles of steel rails on the London and 
North-Western Railway. 

A TRIAL of the electric light is being made in a train running 
between Calais and Brussels. 

At a cost of £88,000 nearly 1900 miles of railway have been 
interlocked on the London and North-Western Railway. 

Etxcrric lighting is being tried in a thirteen-carriage train on 
the Eastern of France Railway between Paris and Gretz. 

Tue Geneva correspondent of the Daily News says the Mont 
Cenere tunnel on the St. Gothard line was opened on Sunday last, 
and a train ran for the first time from Giubasco to Lugano. 


TuE decrease in the number of second-class passengers, and the 
receipts from them, continues on the London and North-Western 
Railway, but at present Mr. Moon does not think it advisable to do 
away with that class. 

On the Alsace-Lorraine railways mineral oil has been substi- 
tuted for colza in lubricating the rolling stock, with a saving in 
cost of 60 per cent. The Bavarian lines have followed suit, with 
the same excellent results, 


THE endless rope system of hauling tram-cars is about to be 
fully tried in Chicago. It has long been in successful use in San 
Francisco, as illustrated by us, and does away with all questions 
as to form of | tive or adhesi 

Tue Belgian Government is engaged upon a scheme for pro- 
moting a complete system of tramways throughout the country, 
as feeders to the railways, the work to be done by the various 
communes interested, either singly or in combination, and assisted 
where necessary by subventions from the State. 

Mr. Eprson has taken out a patent for an electric brake which 
consists essentially of a large horseshoe field magnet, much the 
same form as those used in his dynamo-machines, but instead of 
the ordinary armature a disc on the railway axles runs partly 
between the cheeks of magnetic poles, and when a circuit is made 
the disc, of course, revolves under a magnetic resistance, and so 
brings its axle to rest. 


Tue report of the ‘‘ City Day Census,” 1881, published by 
Messrs. Longmans, Green, and Co., gives the total number of foot 
passengers at the various railway termini and stations during 
sixteen hours. The totals are as follows :—Liverpool-street, 
32,324; Broad-street, 29,506; Cannon-street, 20,471; Ludgate- 
hill, 18,390; Fenchurch-street, 15,242; Mansion House, 13,528 ; 
Moorgate-street, 12,634; Aldersgate-street, 8812; 
$272; Blackfriars, 3541; Holborn Viaduct, 2777 ; Snow-hill, 2532. 
The aggregate number of persons resorting to the City daily was 
taken at sixty points of inlet, including the above stations, and 
was, for the sixteen hours between five a.m. and nine p.m. 739,640, 
and of this total no less than 128,000 were brought by the various 
railways. 

Tue following table gives the average miles of railway to each 
square mile in the State and countries named—A = the area in 
square miles, B = miles of railway, and C = square miles to one 
mile of railway :—Massachusetts: A, 7800; B, 1803; C, 412. 
Belgium : A, 11,373 ; B, 2672; C, 4°26. England and Wales: A, 
58,320; B, 12,547; C, 4°64. New Jersey: A, 8320; B, 1701; C, 


A, 1306; B, 210; ©, 6°21. Ohio: A, 39,964; B, 5912; C, 6°75. 
Illinois : A, 55,414; B, 7955; C, 6°96.’ Pennsylvania: A, 46,000 
B, 6243; C, 7°36. Delaware: A, 2120; B, 280; C, 7°57. Indiana 
A, 33,809; B, 4454; C, 7°59. New Hampshire: A, 9280; B, 1015; 
C, 9°14. Switzerland : A, 15,233; B, 1598 ; C, 9°53. New York: 
A, 47,000; B, 6019; C, 9°80 

In his recent report on the collision by which five le were 
killed and many injured, which occurred on the 25th of November, 
1881, near Tayport station, on the North British Railway, Major 
Marindin, speaking of one of the signalinen, says : “‘ At the time 
of the accident he fad been on duty for nearly thirteen consecutive 
hours, while his daily work on week days, exclusive of the time he 
may have taken in walking to and from his home, would average 
over fifteen and a-half consecutive hours, even if the last train, the 
arrival of which he had to await, was punctual to the minute. It 
is hardly too much to say that it is a scandal that such an amount 
of work, as is implied by these hours, should be exacted from any 
man upon whose vigilance depends the safety of the public, and 
who, by a momentary act of arope may, as in this case, 
cause a fatal catastrophe ; and I was glad to learn that since the 
date of this accident an improvement in this respect has been made 
at Tayport.” 


Tuer proposed tunnel through the Pyrenees is beginning to 
attract the attention of French politicians, and especially of the 
representatives of the departments which have most to gain by this 
important sch A ber of senators and deputies for the 
Hautes Pyrenees, the Gers, the Lot-et-Garonne, the Dordogne, 
recently, the Pall Mall Gazette says, waited on M. Varroy, 
Minister of Public Works, to impress upon him the advantages of 
constructing the tunnel at the extremity of the railway which runs 
through those departments. General Deffis, senator for the Hautes 
Pyrenees and governor of the Military School at St. Cyr, produced 
several sketch maps of the prapeeee routes, urging the adoption 
of that which, passing through the valley of the Neste, enters the 
Pyrenees at a point almost equidistant from the Mediterranean 
and Atlantic coast. This point is in direct communication with 
Paris by railway through Auch, Agen, Limoges, and Orleans. M. 
Varroy promised that the question should be studied in all its 
bearings, before the final adoption of any proposed trace. 


Tue colour of the painting of a locomotive engine is a ques- 
tion of some economical as well as ornamental importance. A 
correspondent of the English Mechanic recently gave the followizg 
description of the colours used in painting engines on different rail- 

in Great Britain. The North-Eastern engines are of light 
green, with broad lines of darker green picked out with black and 
white ; the frames are of a light red colour. The number-plates 
are, as a rule, red, but I have noticed lately that some of them are 
painted black. London and North-Western and Caledonian goods 
and mineral engines are black, picked out with red and white, The 
London and North-Western passenger engines are also black ; the 
number-plates are red, and name-plates polished black. The 
— is somewhat relieved by the coat of arms of the company 
ing painted on the splasher. The Midland and Great Northern 
are of light green colour; the frames of the latter are coloured not 
unlike those of the North-Eastern engines, but darker; both 
the Midland and Great Northern engines are picked out with 
white and red ; Great Eastern black, with broad red lines ; London, 
a ee and South Coast, yellow, with black and crimson lines ; 
Highland, much the same, some icked out with white ; 
North British, olive green, broad lines of blaek, edged with red, 
name gilt, number-plate polished brass. This colour is now dying 
out among the North British passenger trains, and will soon be seen 
on the goods only. Now the colour is light yellowish ig 
greenish yellow—and frames and lines ruby colour. Great Western, 
m, yellow lines, frames dark brown; London, Chatham, and 
ver, olive n, dark Pus borders, picked out with red ; South- 
Eastern, dark green, with broad lines of darker green and white 
lines ; London and South-Western, dark blueish green, broad black 
ae oe edges. Those of Lancashire and Yorkshire engines, 
which I have seen, were like the Great Southern and Western, or 
black, like London and North-Western locomotives ; Manchester, 
Sheffield, and Lincolnshire engines, green; London and South- 
estern, brown ; Furness, iron ore colour ; rt and Carlisle 
dark green ; Caledonian passenger, blue, broad black lines, picked 
out with white. Single engines of this railway have lion of Scot- 
land in gilt and red on splasher of driving-wheel, coupled engines 
on splasher of trailing- Of course this only applies to such 
aa run main line traffic, 


; 
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NOTES AND MEMORANDA. 


At a recent ting of the Academie des Sciencés a new pum 
for compression of gases was described by M. Cailletet. A speci 
feature is the presence of mercury above a plunger piston, with 
which the mercury moves. An hour’s work will give 400 or 500gr. 
of liquid carbonic acid or protoxide of nitrogen, The author stores 
compressed gases in bundles of metallic tubes communicating with 
each other, and each holding about four litres. Pressures of 
several hundred atmospheres are attained 

A RussIAN naval officer has invented a very ingenious apparatus 
for ascertaining the depth of the sea without the use of a costly 
and heavy line. Indeed, no line at all is used. The instrument is 
described by Nature as consisting of a piece of lead, a small wheel 
with a contrivance for registering the number of revolutions, and a 
float. While the apparatus sinks, the wheel revolves, and the 
registered revolutions indicate the depth. When the bottom is 
reached, the lead becomes detached, the float begins to act, and the 
machine shoots up to the surface, where it can easily be fished up 
by a net and the register read off. 

THE use of a basic lining for copper-refining furnaces has been 
described by M. Jules Garnier. He has described the results of 
experiments in a patent specification. The copper when intro- 
duced into the furnace contained 0°320 = cent. of iron, whereas 
at the close of the operation it contained but 0°030 per cent. He 
states that it is generally preferable to refine the copper on a 
siliceous hearth until it contains not more than about one half per 
cent. of iron, and then to refine it on a basic hearth as above- 
mentioned, so as to eliminate the remainder of the iron and sul- 
phur it contains, and particularly the arsenic, antimony, or 
phosphorus. 

Tue following formula for a good varnish for writing on glass is 
given by M. Crova in the Journal de Physique ie, 500gr. 
sandarac, 30gr.; mastic, 30gr. Dissolve, then add benzine in 
small quantities, till the varnish, spread on a piece of glass, gives 
it the aspect of roughened glass. The varnish is used cold. To 
have a homogeneous layer, pour over that already formed some oil 
of petroleum, let it evaporate a little, then rub in all directions 
with cambric cloth till all is quite dry. With ink or lead pencil 
lines can be produced on this surface as fine as may be desired. 
Thus a drawing may be prepared in a few minutes and immedi- 
ately projec 

Tue following for silvering glass have been given by Mr. A. A. 
Common, F.R.A.S. :—Solution 1: Nitrate of silver, loz.; water, 
100z. Solution 2: Caustic potash, loz.; water, 100z. Solution 
3: Glucose 40z.; water, 100z. The above quantities are those 
estimated for 250 square inches of surface. Add ammonia to 
solution No, 1 till the turbidity first produced is just cleared. Now 
add No. 2 solution, and in ammonia to clear; then a little 
solution, drop oy drop, till the appearance is decidedly turbid 
again. Then add No. 3 solution, and apply to the clean glass 
surface. A film was obtained in forty-three minutes at a tempera- 
ture of 56 deg. Fah. 

AT a recent ting of the Société d’Encouragement, Paris, M. 
Dumas in the chair, Colonel Goulier brought forward, in the name 
of the committee of mechanical art, a new instrument invented 
by M. Cuvillier for measuring considerable thicknesses correct 
to y4y of a millimetre. It consists of a divided rule with two 
pen one fixed and the other movable. The former is cylindrical 
and capable of revolving on its axis but excentrically, the excen- 
tricity being a millimetre. After measuring the thickness of an 
object within a millimetre by the rule, the cylinder is turned until 
the piece is held tightly between the two fingers, and the angle 
through which the cylinder has turned gives the fraction of a 
millimetre making up the correct dimension. 


A NEW apparatus for the determination of melting points has 
been described by Mr. C. F. Cross and E. J. Bevan. ‘The appa- 
ratus consists of a small platform of thin ferrotype iron or silver, 
having an opening for the reception of a ther ter bulb and a 
small indentation or depression about 1‘bmm. deep and 2mm. in 
diameter. A very small —_ of the substance is melted in the 
little depression, and while still liquid a thin platinum wire, bent 
like at and f in a glass float, is immersed in the liquid and 
held there until the substance solidifi A ther ter is then 
inserted in the opening, and the whole apparatus plunged under 
mercury. The mercury is gently heated, and the thermometer 
carefully watched. As soon as the substance melts the float rises 
instantly, and the temperature is noted. Stirring is unnecessary, 
the whole of the substance is.surrounded with mercury, and the 
attention can be concentrated on the thermometer. 


At the meeting of the Physical Society, March 11, Mr. Newth 
showed some experiments illustrative of the fact announced by 
M. Mascart in 1875, that solid particles in the air are necessary to 
the formation of fogs; and secondly, that certain gases, such as 
sulphurous acid gas, also cause fogs in the same way, by permitting 
the moisture to i upon these particles. The experiments 
consisted in passing an electric light beam through large bulbs of 
glass containing air and a snall quantity of water. When the air 
in the bulbs was washed with the water, and thus freed from 
motes, the fog produced in the bulb by slightly exhausting it with 
an air pump was much less than when the air of the room, or 
smoke, or sulphurous acid gas, was admitted into the bulb. The 
dust on a platinum wire, rendered incandescent within the globe 
by an electric current, also caused a sensible fog. It follows that 
with gas fires instead of coal, there would still be fogs, though not 
so black. 


Aw explosion caused by is in winter is recorded by the 
New York Zimes. The accident happened in the new tunnel of 
the New York, Ontario, and Western Railroad, above Hoboken, 
February 21st. From inquiries made it appeared that the wires 
usually employed to supply the electric lamps in the excavation, 
were used for the purpose of firing the charges, being disconnected 
from the electric light system for the and ted with 
the explosives. As a rule, six charges were fired together, those of 
the afternoon relay of men being exploded at very regular hours— 
the last six usually at 5.45 p.m. There were only sixteen men in 
the shaft, and the work of connecting the wires had commenced, 
when the flash of lightning that occurred at 5.42 p.m. sudderly 
charged the conductors and produced the explosion. There were 
two flashes of lightning between the hours of five and six o’clock, 
the first taking place at 5.23, and the second nineteen minutes 
later. The former simply caused a slight perturbation of the 
lights in the tunnel, but did not extinguish them. It would thus 
appear to be well to suspend blasting during storms in winter as 
well as in summer. 


ALCOHOL is found present in nearly all waters. The Paris 
correspondent of the Lancet says M. Muntz, director of the 
laboratory of the Institut momique, has discovered this by 
means of a new apparatus, It is true the en is almost 
infinitesimal, P oe it is sufficiently appreciable for him to have fixed 
it at one hundred-thousandth part and even less. He finds it in 
all the natural waters—such as those of the rivers and the sea, and 
in rain water and melted snow. For instance, in the water of the 
Seine and in rain water the proportion of alcohol was about one- 
thousandth, or one gramme to each cubic metre. The proportion 
was about the same in the sea water, but a little greater in cold 
rain water; the proportion was also sensibly greater in sewage 
water. From the presence of alcohol in rain and river water, M. 
Muntz concludes that it must also exist in the air, and even in the 
interior of the earth ; so that it may be said to exist everywhere in 
nature, but he isat a loss to explain its origin. He, however, setsforth 
the hypothesis that it is produced by the decomposition of o: ic 
matter existing on the surface of the globe, in the depths of the 
sea, and in the different strata of the soil, and after its production 
and in obedience to the lawé of the tension of vapours, it is diffused 
in ea atmosphere, from which it is eliminated with the meteoric 


MISCELLANEA. 


Tux Gerard Electric Light patents for France have been pur- 
ehased by the Société Anonyme d’Electricité for the sum of 

HAMMERSMITH Bridge will be closed on the occasion of the 
b-wmy A University boat race for two hours before until two hours 
after the time appointed for the race. 

THE new turret a. Colossus—9160 tons, 6000 indicated horse 
power—was successfully launched shortly before noon on Tuesday 
at Portsmouth Dockyard. Lady Emma Baring named the vessel. 

WE are asked to mention that as Lord Rosebery has now 
decided not to build his mansion at Albert-gate, Mr. J. C. 
Humphreys, of New Bridge-street, E.C., will again occupy the 
premises he formerly held there. 


A new kind of folding packing case and crate, Billings’ patent, 
is being made by Messrs. J. W: and Co., 33, New a oes wag 
When folded for return they occupy about one-fifth the space when 
open, They are strong, easily put together or folded up, and 
seem to recommend themselves for transport of electric lighting 
fittings and lamps. 


Tue British Electric Light and Power Generator Company will 
shortly light the Pentonville-road with its system of incandeseent 
lamps. ‘the contract is for twelve months, and the cost is three 
times that at present paid for the gas, but ten times the quantity 
of light will be given. The cost of the light is thus to be about 
one-third that of gas. 

Some time since Messrs. Wolff and Som, of 55, Great Queen- 
street, sent us a bottle of liquid Chinese ink. We have tried it, 
it is good, it sticks to the paper, will not wash, and flows well ; 
and if it is always the same as the makers say the process of manu- 
facture insures, then it secures all the advantages of a liquid as 
against a solid ink, 

THE production of pig iron in the United Kingdom in 1881 has 
been 8,377,364 tons, being an increase of 655,531 tons, or 8°4 per 
cent. on the make of the previous year. This increase is the 
largest that has ever occurred in any one — except that of 1880, 
when the production of pig showed an advance of 1,712,399 tons, 
or 28°1 per cent. on that of 1879. 


Ar last Friday’s meeting of the Metropolitan Board of Works a 
report of the Bridges Committee recommending that Hammer- 
smith Bridge be reconstructed, with an increased width of 
carriage-way and footways, and that the foundations of the 
southern pier of the bridge should be straightened, at a total 
estimated cost, approximately, of £80,000, was unanimously 
adopted. 

GreEAT strides having of late been made in instantaneous 
photography, the lessees of the Alexandra Palace have offered 
prizes of gold, silver, and bronze medals for competition among 
professionals and amateurs, for the best photographs of the crowds 
assembled on Easter Monday. Last Easter Monday 76,824 persons 
visited the Palace, and it is intended to summon the whole number 
of visitors on the southern slopes of the park at a certain moment 
for the views to be taken. 

THE Chinese or some others equally well informed of the 
character of the English at home have some curious ideas on our 
treatment of each other. After reading some statements made at 
arecent meeting of the Bermondsey Vestry by a deputation which 
appeared before the vestry to point out the numerous accidents to 
children playing in the neighbourhood of the sewer works going on, 
they will be confirmed in their ideas. One child, the deputation 
said, had been run over and killed, owing to the want of a proper 
hoarding ; and a member of the vestry said that “‘ one of his vans 
had run over three children in one day in consequence of the horse 
being frightened at the engine used in the sewer.” In comment- 
ing on the latter statement the Pall Mall Gazette asks :—‘‘ If one 
van runs over three children a day owing to the sewer works, what 
is the whole number of children run over by vans and other 
vehicles in a week?” ‘This is a little beyond us—it must be 
given up. 

THE third annual ordinary general meeting of the share- 
holders of the Newcastle Steam Boiler I Company, 
Limited, was held at the offices of the company, 34, Grey- 
street, Newcastle-on-Tyne, on the 2nd inst. A dividend at 
the rate of 5 per cent. on the paid-up capital of the company 
was declared. The report showed that the number of 
boilers under insurance had increased during the year by 35 per 
cent., and in addition the company has considerably increased 
the number of boilers for inspection only. The engineer, Mr. W. 
B. Campbell, reported that the company had had only one accident, 
being the collapse of both furnace flues of a Lancashire boiler, 
which arose from the stoker inadvertently using his hammer to 
adjust the front manhole door, as it was letting water escape. The 
result of this incautious proceeding was to further displace the 
door, the boilers being then under 40 lb. pressure of steam, se that 
the attendants were driven back, unable to prevent the collapse 
which immediately followed. ‘The compensation for this accident 
was paid out of revenue. 


AT a meeting of the Metropolitan Board of Works on Friday, a 
report was presented from the Works and General Purposes 
Committee, which also contained a supplemental report by the 
chief engineer, on the means to be adopted for the discharge of the 
storm waters into Deptford Creek during the period of heavy rain- 
fall. With the object of averting the evils of flooding they had 
before them the construction of an additional outlet into the 
creek at the Deptford Pumping Station, at an estimated cost of 
£75,000. The Greenwich Board of Works had obtained injunctions 
restraining them from forming new outlets ; but the board had 
from time to time under their consideration the formation of out- 
lets in lieu of them into the new sewer now in progress from 
Lee Bridge to Deptford-broadway, which, while bringing more 
sewage and rainfall into the high-level sewer in the neighbourhood 
of the creek, would give additional means for the discharge of 
storm waters. e engineer was of opinion that a relief from such 
additional storm waters would be best afforded by the construction 
of a sewer of large capacity north of the high level sewer down 
Church-street and Deptford-green into the Thames at this point. 
The cost will be between £30,000 and £40,000. The committee 
concurred in the engineer’s view. 

THE new tea steamer, the ‘‘Stirling Castle,” built by Messrs. 
Jobn Elder and Co. for Messrs. Thos. Skinner and Co., was tried 
in the Clyde on Friday and Saturday last, and gave a speed which 
shows her to be the fastest ocean-going steamer in the world. In 
the course of a run of six hours on Friday, she gave an average 
speed of 18°18 knots, and on Saturday six consecutive runs at the 
measured mile gave a mean speed, calculated on the Admiralty 
method, of 18°418 knots, or 21,4; miles per hour. The actual time 
taken in running each mile respectively was 3 min. 13 sec.; 
3 min, 23 sec.; 3 min. 12 sec.; 3 min. 18 sec.; 3 min. 13 sec.; and 
3min. 18sec. On the trial there was a cargo of 3000 tons dead weight 
on board ready for the voyage out. Her length is 430ft., breadth 
50ft., and depth 33ft., and she registers 4300 tons. Her engines 
are the three-cylinder type, and have developed 8237-horse power. 
The diameter of the high-pressure cylinder is 62in., and the two 
low-pressure 90in., with a 5ft. 6in. stroke. Surface condensers are 
used with Gwynne’s ‘‘Invincible” circulating pumps. The boilers are 
of steel, and present a total heating surface of 21,161ft.; the grate 
surface is 787 square feet ; and the working pressure 100 Ib. to the 
a inch. The propeller is made of manganese bronze, is 
22ft. din. in diameter, with a pitch of 31ft. The maximum number of 
revolutions at the trial was 664 per minute, accompanied by 
absolutely no vibration, except in the immediate vicinity of the 
screw shaft. The hull is built of steel, on plans approved by the 
Admiralty, with a view to national requirements, and is capable 
of carrying for a twenty days’ cruise. Great interest is 
attached to the performance of the vessel, as she may be regarded 
as first favourite in the annual tea race. 


4°89. Connecticut: A, 4750; B, 954; C, 4°08. Rhode Island: 
| 
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FRITH HILL, GODALMING, AND FARNCOMBE WATERWORKS. 
Lif MR. JABEZ CHURCH, M.LC.E., WESTMINSTER, ENGINEER. 

(For description see paye 215.) 
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STEAM AND HAND STEERING GEAR. 


SIDE ELEVATION 


STEAM STEERING 
SHAFT TO FLYINC BRAIDS 


@: 


MESSRS. J. H. WILSON, LIVERPOOL, ENGINEERS. 


HAND STEERING WHEEL 


STEAM STEERING WHEEL 


Dvurine the ffest few years many improvements have been 
made in steam and combined steam and hand steering gear, and 
amongt those who have taken up this branch of marine engineer- 
ing are Messrs, J. H. Wilson and Co., Sandhills, Liverpool. The 
accompanying engravings fully illustrate the steam and hand 

steering gear made by them and as already fitted to about one 
- hundred steamships, from ocean-going liners to coasting craft. 
From the engravings it will be seen that the transition from 
manual to steam werking is the work of but one movement, 
clutch into or out of gear. On turning the steam 
steering wheel the helmsman at will gives the desired direction 


to the helm, and also supplies from the engine just the n 

force either to port or starboard from balf a link length to 
full extent of helm. For working in a heavy sea a brake and 
lever is provided, which being actuated by the helmsman’s foot 
secures for him safety, compazative ease, and complete control 
of the helm. At the top of the wheel column or standard there 
is provided a quadrant tell-tale marked port, starboard, and 
steady, which accurately pourtrays by an index pointer the vary- 
ing position of the helm. Two steam cylinders A A, placed 
respectively at each side, act by connecting rods B B direct on 
to the crank discs C C keyed to and acting on the worm shaft 
D D, which is turned in one piece. An ordinary D slide valve 
with link motion is provided to each cylinder with a weigh-bar 
shaft E—common to both engines—to which is attached a short 


lever F F, with a slotted head G G, on to which a clutch lever 
H His pinned. The short or clutch end of this lever works into 
a cod-head or clutch J J, which forms a portion of the horizontal 
shaft K K, and travels on a short length of a differential screw, 
on which is attached one of the pair of mitre wheels M M, to 
which motion is imparted direct from the steam steering wheel. 
The apparatus is, of course, capable of being worked as easily 
from the bridge as the main deck, the change being made 
instantaneously if required. The helm can, we understand, be 
brought over from hard-a-port to hard-a-starboard or reversed 
in ten seconds. The engine being connected through the 
medium of a worm, it will be seen that this acts as a continuous 
pawl, and no slip or back-lash of the cable can take place. The 
arrangement and design are good, and when kept in proper 
working order the gear should work noiselessly, while it takes 


little more room than ordinary gear. 


BENTALL’S UNIVERSAL JOINT PLUMMER 
BLOCKS. 


THE accompanying engraving shows a new form of plummer 
block manufactured by Messrs. Bentall, Brothers, Fullbridge 
Works, Maldon, Essex. The advantages claimed for this bearing 
consist in the fact, that its construction, as may be seen from 
the section, being of the nature of a ball-and-socket joint, it 


follows that, in whatever direction the shaft may incline, an 
equal strain is brought to bear upon the whole surface of the 
bearing, thereby enabling a workman with the slightest know- 
ledge of putting up shafting, to fix these plummer blocks with 


ease, Very long bearings can be used, thereby doing away with 


SECTION THROUCH LINE A.—B. 


SECTION THROUCH LINE C.—-D. 


brass bushes.¥§,To lubricate the bearing a dovetailed slot running 
nearly the whole length of the top half of the bearing, as shown 
in the above section, is packed with’ cotton,{which, becoming 


WM WU 


saturated with oil, and being in contact with the shaft, the latter 
is continually kept moist, and a film of oil iskept spread over the 
entire wearing surface of the bearing. 


CENTREING CENTRE PUNCH. 


Wks illustrate herewith a small centreing centre punch made 
by Mr. R. K. Jones, Birkenhead. The specimen which has been 
sent us is for diameters up to lin., though they may, of course, 
be made for sizes as much above this as is desirable. Beyond 
about 3in. however, the advantage of greater accuracy, and 
saving of time over the crdinary methed of centreing spindles and 


other pieces for turning, would not be so great. For centreing 
small work, however, the punch we illustrate is effective of great 
saving of time, and in careful hands would last a very long time. 
Our sketch shows the apparatus partly in section, and as 
in use, except that it would almost always be used vertically, 
centreing a piece about half the greatest diameter of the guiding 
bell. The little tool is well made, the bell and guide being of 
gun-metal; 
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THE CURRENT METER OF PROFESSOR A. R. 
HARLACHER. 

Tue following paper, by Herr Richard Blum, City Engineer, 
Leipzig, has appeared asa “‘ selected paper” in the “‘ Proceed- 
ings ” of the Institution of Civil Engineers :— ; 

Every one who has had occasion to measure the velocity of water 
in rivers or tidal currents has complained, and with reason, that 
the instruments in use for that purpose are inconvenient, and do 
not give results scientifically satisfactory. With Woltmann’s 
current meter, which has been chiefly used, the operation of 
determining the velocity is delayed and rendered laborious by 
the necessity of removing the meter from the water for every 
reading of the number of rotations. Nevertheless, this instrument 
is the only one which can be used in large and deep rivers. One 
cause of the inaccuracy of the results obtained by this instrument 
is that considerable time is required to determine the velocity at 
different depths in any vertical section, and a still longer time to 
repeat this operation at a sufficient number of verticals to give a 
good value of the mean velocity at the cross section. In most 
cases the level of the water surface varies during the operations, 
and thus the different velocities are not ascertained under the 
same conditions, and cannot agree accurately with each other. 
Some engineers, therefore, have tried to shorten the time required 


_ for such measurements, by improving the method of counting the 


rotations of the meter. Thus Mr. Ritter—engineer-in-chief, Ponts 
et Chaussées—at Paris, in 1859, and Mr. Henry, when measuring 
tivers flowing into Lake Erie in 1867, adopted a method for elec- 
trically registering the number of rotations of the meter, and dis- 
pensing with the necessity for lifting it out of the water for each 
reading. Mr. Ritter especially took great pains to improve the 
current meter in this way, but arrived at no satisfactory results. 
Professor Harlacher, of the Technical High School at Prague, was 
the first to construct a current meter which obviates all the diffi- 
culties and drawbacks of the instruments previously employed. 
The Harlacher current meter permits the velocity to be deter- 
mined in the shortest possible time. Before describing the details 
of the instrument a general statement may be given of its merits 
and advantages. 

The current meter is a serew meter on the same general prin- 
ciple as the old instrument of Wolt C ted with it isan 
indicator or clock actuated electrically, which shows the number 
of rotations of the screw. The meter is suspended in the water by 
a cord so that it can be raised or lowered at will. It can there- 
fore be readily placed at any depth or allowed to descend slowly 
and uniformly from the surface of the water to the bed of the 
river.. The instrument is never taken out of the water until the 
measurements in one vertical of the section are completed, because 
the electric registration of the rotations is effected above water. 
When the mean velocity at one vertical is required, that is most 
easily obtained by allowing the meter to descend regularly and 
slowly along that vertical from the surface of the river. The 
number of rotations on the electric indicator and the time are 
noted. Dividing the rotations by the time, the mean rate of 
rotation of the meter corresponding to the mean velocity of the 
stream is found. The result is identical with that obtained, more 
laboriously, by measuring the velocity at a number of equidistant 

ints on the vertical and taking the average of the velociti 


tions and the other hundreds of revolutions. If desired, a recordi 
arrangement can be added, the rotations of the meter being mark 
on a slip of paper in the same way as in a writing telegraph or 
chronograph. Professor Harlacher used this arrangement in 
determining the variation of velocity at a given fixed point. The 
battery I and the clock or indicator H, with the rod A — 
the meter, are placed on a float P. The sight vane K is fasten 
to the rod A, so that it is parallel to the plane of the cross section 
and then the axis of the screw is normal to the cross section an 

el to the current. The float is anchored in large rivers and 

ed to guide ropes or poles in smaller streams. As soon as 
the work at one vertical of the cross section is finished, the anchor 
ropes on one side are slackened and on the other tightened, so as 
to bring the float into a new position in an easy and a speedy 
manner. The float must be built so as to be capable of supporting 
four or five persons. 

The determination of the mean velocity at one vertical, by allow- 
ing the meter to slide once from the surface of the stream to the 
bottom, is accomplished thus: The meter B and all its connec- 
nections C, c,, &c., are brought to within a few inches of the water 
surface, the fingers of the electric clock being set at zero, Then 


the barrel F is released by the lever f,—Fig. 6. As soon as the 
axis of the screw touches the water surface a signal is given, the | 


t is therefore needless, in future, to adopt the time-wasting 
method of observing a number of velocities at different points in 
each vertical in the cross section of the stream. It is only neces- 
sary to allow the meter to descend onee along each vertical from 
the water surface to the bottom. Thus the whole of the measure- 
ments for a cross section can be completed in as many minutes as 
hours would have been required with the old form of the Wolt- 
mann meter, and the results will be more reliable, because for so 
short a time the general conditions of flow of the river will have 
remained constant. Variations of velocity due to variation of the 
level of the river are vi eliminated when the Harlacher 
"ieee describe all th th of 

t is unnecessary to i e stages in the invention 
the present form of the Harlacher meter. It is sufficient to say 

Professor Harlacher worked for several years at its improve- 
ment, and that his success was edennutiedgel ty the award at the 
Paris Exhibition of two gold medals. 

The Harlacher meter is constructed as follows:—For the 
movable staff, on which the Woltmann meter is fixed, an im- 
movable staff or rod is substituted, which is planted in the 
bed of the river, and along which the meter slides up and down 
during the observations on any one vertical. This rod is a cast 
iron tube with a solid point at the lower end AA, Fig. 1. The 
other parts of the apparatus, except the electric battery and indi- 
cator, are fastened to the tube, so that the whole can be moved 
from one vertical to another without having to be taken apart. 
The screw of the meter B is two-bladed. For very small velocities 
it would be preferable to adopt a four-bladed screw of larger 
diameter. The screw is fixed on a steel shaft 4—Fig. 2—which has 
an excentric enlargement at one point 5;. This makes tact 


with the steel spring b, at each revolution of the meter. These 
contacts complete the electric circuit, and the current which 
passes actuates the electric clock or indicator. The weight of the 
screw B, the shaft b, and the brass box be, which carries the shaft, 
is by a counterweight b., Figs. 1, 2, and 3. This kee 
the axis of the instrument in a perfectly horizontal position. The 
screw be serves to regulate the pressure of the spring b., while the 
two screws b; fasten the spring to the brass frame which surrounds 
and protects the shaft. The shaft is at the end which 
receives the screw, which is put on and hela fast by a nut b,, Figs. 
2 and 3. The brass frame be is fixed to a hol linder C. 
Below the hollow cylinder C is a plate C;—Figs. 2 and 3—which 
prevents the instrument approaching too closely to the bed of the 
river, where it might be injured or retarded by obstacles. In the 
interior of the cylinder © there is a cylindrical case c.—Figs. 3, 4, 
and 5—in which a brass spring is fastened and through which the 
in c, is carried. To this pin the end of the suspending rope D is 
astened. The internal diameter of the cylinder C is a little 
larger than the outside diameter of the hollow rod A on which it 
is to slide. The part cz, to which the rope is att: , is ted 
with C by an arm which passes through a vertical slit in the hollow 
rod A. us the instrument is kept always—if the pipe A is 
properly placed—-with its axis normal to the plane of the cross 
section. The cylinder C is also fitted with rollers ccc, which 
render the motion on the fixed rod easy. After the instrument 
has been placed on the rod or staff, a bracket E—Fig. 1—with a 
pulley ¢, is attached at the top, and the rope is carried over this 
pulley. The rope D is wound ona barrel F. This barrel is fixed 
with the frame f; and the pin f2 on the arm G—Figs. 1, 6, and 7— 
which is firmly fastened to the hollow rod A. With the barrel is 
connected the apparatus f;, es the depth at which the 
meter is at any moment. The fan f, and gearing f, regulate the 
rate of rotation of the barrel and permit the po Ba Non 2 of the 
of the meter in its descent along the rod A. By the handle 
the meter is again raised. The lever f, and ratchet wheel f,— 
Fig. 6—arrest the rotation of the barrel. The movement begins 
as soon as the ratchet is lifted by the lever. On the frame of the 
barrel F are fastened the contact screws 1, 2, 3—Figs. 1, 6, and 7— 
for attaching the wires of the electric circuit. The screw 1 is con- 
nected with the rope D, which is a copper wire rope covered with 
insulating material. The rope is in electric contact with the 
shaft of the screw through the spring c,—Fig. 5—because an 
insulated wire c,—Figs. 5 and 3—connects the lower end of the 
in c, and the loop of one of the screws b6,—Figs. 2 and 3—which 
‘asten the spring to the brass frame b,. The other conductor is 
the cast iron pipe A, which is in contact with the rest of the appa- 
ratus through the parts C, G, f,, f., and F—Figs. 6 and 7. ese 
parts are connected with the screw 2—Figs. 1, 6, and 7. By 
pains a wire into the loop of screw 3 the depth of the meter 
the water line can be registered electri . The register- 
ing apparatus H—Fig. 1—has two dials, one marking single revolu- 


electric clock is brought into the circuit 7 a spring lever, and 
begins to count the rotations of the screw. It is necessary to com- 


previous to the counting of the rotations. 
seconds the meter descends from M to N—Fig. 1—having at each 
point in its descent acquired the velocity of rotati di 


fact that the disc c,—Figs. 1, 2, and 3—prevents the meter 
from descending exactly to the bottom entails a small correction. 
This correction, however, will be more insignificant the larger the 
difference of the heights M N and NO, that is, the deeper the river 
in which the observations are made. It is a matter of course that 
the readings of the instrument at each vertical should be repeated, 
and the average of the results taken for the true mean velocity. 
The results of single measurements will not differ much from 
each other, but the repetition of the readings will give a certainty 
that all the variations of the velocity at the given vertical are 
allowed for. 

Before using the meter, its constants must be determined in the 
same manner as with the Woltmann — A length is 
marked out in a still-water basin, and the meter is frequently 
moved through this distance at different speeds. It is essential 
that the movement of the boat or float on which the meter is 
fixed should be a uniform one. 

The above description of the a tus will e that the 

rable importance. 


Bohemia, in the Danube, near Vienna, and in the Seine at Paris. 
The time required for the measurements is very short. The 
author has at various times made observations in the sewers of 
Leipzig, and in the four small rivers which flow through it, to 
ascertain the amount of pollution occasioned by sewage. In the 
year 1878 an officer of the Government measured the flow in a mill 
channel, part of one of these four rivers, with a Woltmann meter. 
hours to record the necessary results. 


It took seven In the 


HARLACHER’S CURRENT METER. 


to the velocity of the water at that depth. Dividing the number | 
of revolutions by the number of seconds, the rate of rotation corre- | 
sponding to the mean velocity at that vertical is found. The | 
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author’s investigations on the four rive 
extreme distance of 3000 yards apart, twelve hours were required, 
when determining the mean velocity both by allowing the 
instrument to slide down through the water, and by noting the 
velocity at every 2in. of depth. For those observations in which 
the mean velocity was determined by allowing the meter to descend 
through the water only, six hours and a-half were required for the 
four rivers, the measurements being repeated at each vertical three 
to ten times, according to the velocity of the stream. Further, the 
transport of the float from one cross section to another occupied in 
all about one hour of the time given above. 

Professor Harlacher has described his meter in a treatise’ which 
ean be recommended to every eer in in these ques- 
tions. This treatise contains the measurements made in the 
+ apg 1878. The drawings of the meter are taken from 


work. 

The formula used with the Harlacher meter for determining the 
pear of the water v from the observed number of rotations per 
second n, is 1-— 


at points lying at an 


v=a+ Ba, 
where a and fare constants which must be determined by pre- 
lim experiments with the meter in still water. The meter 
is towed over a measured distance in still water at different speeds, 


the speed in each trial being, however, as uniform as possible. The 
of rotati of the meter, and the number of seconds 


mence with the meter some small distance above the water occupied in traversing the distance, are observed accurately. 
surface, in order that it may acquire the proper descending veers | Let m be the sum of the namber of seconds occupied in all the 
n a certain number of | 


trials divided by the number of trials. 
’ v the velocity during any trial. 
n the number of rotations in any trial in one second. 
= (n*) the sum of the squares of the values of n. 
= n® the square of the sum of the values of n. 
= vn the sum of the products of the corresponding values of v 


and n. 
Then by the method of least squares— 
B 


m — & 


Patent Law.—The Society of Arts Bill for the Amendment of 
the Patent Law has been brought in by Sir John Lubbock, Mr. W. 
H. Smith, and Mr. J. C. Lawrence, Q.C. The second reading of 
the bill is set down for Wednesday, April 5th. 

LeYLAND LocaL BoaRp: CoMPEriTive SCHEMES FOR PUBLIC 
Works or WATER SuPPLY.—The board having recently invited 
engineers to send in and estimates of the cost of the whole 
of the works necessary for the water m7 < this district, the 
following gentlemen submitted schemes, : Mr. He n- 
croft, chester; Mr. P. L. Edinger, Wolton-le-Dale; Messrs, 
Gotto and Beesley, Westminster; Messrs. ison, Atkinson, and 
Forde, Liverpool; Mr. Joseph Harding, Preston; Mr. G 
Heaton, Wigan; Messrs. Moorson and Manchester ; 
Alfred Moore, Manchester; Mr. E. Timmins, Runcorn; and Mr. 
William Wrennall, Liverpool. The board have held special meet- 
ings to consider these schemes, and from the closeness of the 
estimates and general excellence of the plans the competition has 
been keen. the board ultimately at their ‘meeting on Thursday 
last decided to adopt the scheme submitted by Mr. William 
Wrennall, of Liverpool, who is consequently selected to carry out 
the works. The scheme submitted by Messrs. Goodison, Atkinson, 
and Forde was consid to be second, and they were consequently 
awarded the sum of £20. 


* “ Die Messungen in der Elbe und Donau_und 
Von A. H. lacher. 4to 
Leipzig, 1891. 


D 
| 
Fre. 4, 
A | \ 
— 
2 
FWY 
i 4 
—__ mm 
= " 
| 
: ore the author was satis e mean Vi y 10 one | 
vertical could be determined by a single observation in the way | 
described above, he made numerous experiments. The velocity | 
was ascertained by allowing the meter to descend through the | 
water, and also by observing the velocities at equidistant points | 
on the vertical and taking the mean. The results of the two | 
methods differed only in the fourth or fifth decimal place. 
The Harlacher meter may be aes in large and deep rivers. | 
The inventor has used it in the Elbe and Moldau rivers in | 
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LETTERS TO THE EDITOR. 
[We do. not hold ourselves co the opinions of our 
correspondents. 


THE WATER METER QUESTION. 

S1r,—In your issue of the 3rd inst., in your article on “‘ Meters 
or Rates,” you state—with reference to a paper on ‘‘ Water Waste 
and Water Meters,” by Mr. M, W. Kingsley, published by the 
Civil Engineers’ Club of Cleveland, U.S.)—‘‘experiments are 

iven in the paper which shuw that a pipe even pein. diameter will 
Tischarge about 322,000 gallons per annum, if open constantly; 
and a pipe of din. diameter nearly 40,000,000 ~ 

There is evi ently some mistake or misprint g the latter 
noted “discharge” said to obtain in the United States. The 
average working pressure of the large towns of Great Britain would 
be overstated to give one-tenth that quantity by a pipe din. diameter, 
even assuming the discharge correctly ing not by a pipe, but 
by an orifice, fin. diameter, in the side or end of an ordinary 
house serv . 40,000,000 gallons per annum by a tin. orifice 
require a velocity of 596ft. per second, equal to a theoretical head 
of 5515ft. 4,000,000 gallons per anpum would require 55ft. of 
head—theoretical—and actual nearly 135ft. of head. The dis- 
charge set against the pipe yyin. diameter requires—theoretically— 
a head of Soft., and—actually—of 178ft., on condition that the 
coefficients are something between 0°640 and 0°740 for the 
diameters and discharges. : 

The following table of results was obtained from experiments I 
made—a number of years ago, and have since repeated-—for the 
purpose of ascertaining the discharge, or waste of water by small 
openings or orifices in service pipes, and bears on the point to 
which reference is made. I only give the results of my investi- 
an with openings of corresponding diameters, viz., yin. 
and jin :— 


Diameter of Orifice, pyin. Lead Service hin. diameter, 3ft. 2in. 
length, joined to Street Service Pipe 3in. diameter. 


Discharge as | Discharge b; : Head 
A 2 sje | 
| 2, | 8 
wen 
20 167,585 (d= 54°68)0°729) 21 | 25 
40, 92+44]0-0714 6426) 234,549 +0°02 86°89) 44 | 48 
60 0006 8082 $27,743 | +2°22 90 | 94 


Diameter of Orifice, tin. Lead Service hin. diameter, 3ft. 2in, 
ngth, joined to Street Service Pipe 3in. diameter. 


Discharge as Discharge by | Head 
Pressure measured. calculation. Velocity. divided. 
i 
30 69°83 0-914) 8226 8,017,000.(d = Viz 44°68 66°82 0-608, 86 33 
40 92°44 1°23) 9207 8,800,555) + 9°00 49°74 77-04 0°646 5240 
50 11555 10080, 3,679,200 + $00 55°72 86°26 0°64 68 | 47 


Theoretical velocity = ¥29H=8-025 VH. V = Vel. per feet per sec. 
Actual velocity = ¥. % H = 8-025 V He. H = Head in feet. 


Theoretical head = ow c = Coefficient of discharge 
Actual head = . B = Actual vel. 
B C = Theoretical velocity. 
D= Cc d = Discharge. 


The discharge opening was formed in the end or side of a lead 
house service eine din. in diameter, 3ft. 2in. in length, connected 
to and supplied by a 3in. diameter cast iron street service pipe, 
a tested pressure gauge being placed 2ft. from point of discharge. 
While the ratios between pressure, discharges, and diameter do 
not theoretically quite agree, the results practically and accurately 
indicate the discharges when the drawing off does not more than 
perceptibly affect the gauge. : 

I ee to have said thing on the question of domesti 
supply by meter, and as to my experience of the Tyler and other 
meters, but having already occupied so much of vale space I defer 
for the present, WwW. 

March 14th. 


SMITH AND MOORE’S METHOD OF GETTING COAL, 


Sir,—As unauthorised and imperfect notices of the new proces® 
of coal — by Smith and Moore’s patent have appeared in 
several journals, the proprietors of the system—which has been 
patented in all countries where coal mines are worked—have 
resolved, in q of the communications they 
have received, to publish the following description of the process 
and its results, as proved by several months’ continuous working at 
Shipley near Derby. 

e mode of operating is to employ lime in a specially caustic 
state. This is ground to a fine powder, and pierre he by a 
pressure of over thirty tons into the form of cartridges, which are 
packed into air-tight boxes ready to be conveyed to the mine for 
use. Holes are first drilled by means of a light boring machine. 
An iron — having a small external groove and a cap of calico on 
the end, and fitted with a tap, is first inserted along the whole 
length of the bore-hole. The cartridges are then introduced and 
lightly rammed, so as ‘to ensure their completely filling the bore- 
hole. After the cartridges have been tamped up in the ordinary 
way as when using gunpowder, a pump is connected with the tap 
at the end of the tube, and a y smear Bf of water equal in bulk to 
the quantity of lime used is forced along the tube, and escapes 
— = — lime, saturating the whole of the 
e. e tap is then so as to prev 
steam, and the pump is detached. 

By this system the water is at once brought into contact with 
the cartridges in a closely confined condition, immediately creating 
a large volume of steam at a high pressure, and the great force 
thus produced, followed by the expansion of the lime, is sufficient 
the coal. 

e following are some of the advantages obtained by its use :— 
Absolute immunity from explosion of os thee being no fire or 
flame ; absence of smoke or noxious smell ; the roof is not shaken; 
the coal can be got with much less exertion to the collier than b 
wast the apparatus is simple and inexpensive. The men n 
not leave the stalls or discontinue working, as is the case with 


gunpowder, and they can by its use avoid all risk of injury while 
the coals are falling. The results, when compared with wedging, 
show a considerable increase in the percentage of large coal got. 
On and after April 3rd, the proprietors have made arrangements 
to send on payment of railway fares only, to any colliery where it 
may be desired to try the system, competent workmen, with cart- 
ridges and necessary tools, who will show how to use the patent. 
The process is so simple that one or at most two days would pro- 
ba | suffice to demonstrate its practical value. 
communications should be addressed to me; and men will be 
sent to collieries wishing to try it according * priority of applica- 


tion. EBASTIAN SMITH. 
Shipley Colliery, Derby, March 15th. 


FRIGORIFIC ACTION OF THE CONDENSER. 


Sin,—As the important subject of condensation in steam 
cylinders is now attracting much attention, will you allow to me 
to state that so long ago as 1843 my late father published in 
Weale’s “‘ Quarterly Pa) on Engineering ” an article, ‘‘ Hints on 
some Improvements of the Steam Engine,” in which the pheno- 
menon of loss of heat in the cylinder, due to internal condensation 
and re-evaporation, is pointed out and ese agg The following 
brief quotations will show that the frigorific action of the con- 
denser is no new discovery :—‘‘ A film of water is deposited on the 
surface of the piston and cylinder, which are kept by the steam at a 
temperature, we will suppose, of 212 deg., and as long as the steam 
presses on the liquid ed little evaporation takes place; but the 

t the p of the steam is removed, on —_ the 
ge to the cond , the boiling point of the water suddenly 
becomes about 110 deg., and as the metal with which it is in con- 
tact remains at 212 deg., there isan almost instantaneous excess 
of about 100 deg. of temperature above the now reduced boilin 
point of the liquid, which must cause its immediate evaporation.” 
‘This reduced temperature of the cylinder causes a corresponding 
condensation of the steam with which it is filled at the succeedin; 
stroke, and so on until an equilibrum is established. The cylinder wi 
now have acquired a constant temperature, which, independent of 
exterior causes of cooling, will be considerably lower than that of 

n the same paper, , superheating is proposed as a remedy: 
—“ Tt will, I ti be evident from the foregoing remarks, that, 
as engines are ly constructed, we cannot expect to obtain the 
full effect of steam unless, after its formation, it is heated out of 
contact with water, so as to acquire a high temperature with a 
relatively low density or pressure. . . . All that is required is to 
increase the temperature of the steam after it leaves the boiler, 
and one simple mode of effecting this would be, as suggested above, 
to cause the heated before entering the chimney to act on 
the steam through the medium of any convenient arrangement of 
metallic surfaces,” as ‘‘a system of small tubes through which the 
steam a immediately on leaving the boiler.” 

Palermo, h 6th. Rosert GILL. 


FAURE BATTERIES. 


Sin,—At the meeting of the Society of Engineers on Monday 
night, it was stated by one electrician of repute that it is ible 
to charge a Faure battery and at the same time to use the charging 
current for generating the electric light. It seems to me that this 
proposition runs counter to the conservation of energy theorem, 
which has already been a by some physicists on the Conti- 
nent, who assert that if it be true, the received dynamical theory of 
the energy of a perfect gas must be wrong. 

The proposition concerning the Pause Gettery to which I have 
alluded was vigorously disputed by another electrician, who 
asserted that ‘‘we cannot have our cake and eat it.” Perhaps 
ge = your readers well versed in the subject will say which view 

rig 

et some of your readers will tell me where I can get a Faure 


Lux. 
Lonaon, h 22nd. 


THE FOUNDATIONS OF MECHANICS, 

S1r,—Will you permit me to say that, before replying to Mr. 
Ramsbottom’s letter, published in THz ENGINEER for March 17th, 
I would ask him to carry his remarks a step further, and explain 
how it is that a load is raised from a coal pit, the pull at opposite 
ends of the wire rope being the same. If he asserts that it is not 
the same, then I would ask him to answer these questions : (1) 
Given a load of 1 ton, moving upwards at a uniform velocity of 
16ft. per seeond, what is the strain on the rope, neglecting the 
weight of the rope? and (2) assuming that the strain is more than 
1 ton, will Mr. Ramsbottom give me a formula for calculating the 
additional strain, and will he refer me to some authority on the 


+ I have said to Mr. Ramsbottom will apply to the letter of 
Mr. Adams. ®. 
London, March 21st. 


THE PRIMING OF BOILERS, 


S1r,—Your correspondent ‘‘G. F. B. L.,” in last week’s issue, 
ory information as to the cause of priming in the boilers of 
H.M.S. Polyphemus. Perhaps the following remarks may throw 
some light on the subject. ‘he air forced into the boiler-room was 
equal to Ghin. of water. This would cause very rapid combustion 
in the fire-box, and expose the tube plates to a very high tempera- 
ture. On entering the tubes the flames would become broken u 
into small sections, and before they had passed half through ould 
become extinguished, rendering the temperature irregular, the 
local heat disturbing the water and saturating the steam—in fact, 
causing the water to foam about even to the top of the steam 
chamber. I have seen this demonstrated with the manhole cover 
off, when the action could be clearly seen. The appearaace of 
flames issuing from the funnel is caused by re-ignition of the gases 
in the smoke-box—a common occurrence with the ordinary marine 
boiler. The temperature in the fire-box would probably be about 
2400 deg.—in the tubes 800deg. The locomotive, having the blast 
in the funnel and carrying a thicker fire, produces a steadier 
boiling action than can be obtained by forcing air into the boiler- 
room, as in the case of the Polyphemus. M. 

22nd. 


VACUUM BRAKES ON THE MIDLAND RAILWAY. 


S1r,—Having read the letter in your issue of March 17th, 
purporting to have been written and signed by “ A Guard,” givi 
you a proof of trains running frequently without vacuum, pee 
mentioning as an illustration the working of the 12 noon St. 
Pancras to roy oe on the 23rd or 24th of February, I beg to 
inform you that I was the guard of the train mentioned, and also 
beg to give an emphatic denial to your correspondent’s letter as to 
the means taken to stop this train at Garston. He states that by 
went on to I will allow this; but 
when he states it was owing to the inefficiency of the brake, I 
to contradict his 

If your correspondent had the same aptitude for veracity that 
he has for writing letters, your valuable columns need not have 
been taken up in contradiction. I hope in future “A Guard” 
will give his name as I give mine. Tom SEEsON. 

Liverpool, March 21st. 

[Why did not Mr. Seeson mt on the brake when he found his 
train running through ?—En. E.] 


THE LEAVITT PUMPING ENGINES, 
S1r,—The writer from Mr. Leavitt's office, whose letter you 
ublish in your last number, in impugning the correctness of my 
res on the Lawrence engines in your issue of February 10th, 
has fallen into the error of calculating the foot-pounds duty from 


the sectional area of pump, neglecting the slip; in other words, 
calculating from the theoretic instead of actual lift of pumps. 
The foot-pounds per 112 1b. coal are correctly stated by bim at 
124,934,796, theoretic. The efficiency of pump as given in the 
= 91°64 cent. of theoretic efficiency. 124,934,796 x 
9164 = 114,550,247 foot - pounds. My figures therefore stand 
correct. I should like to ask if the two diagrams engraved with 
the letter are from the Lawrence engine or the other ene referred 
to at Calumet, as the writer does not make this plain? 
Nottingham, March 20th, REGINALD Bouton, 


THE INSTITUTION OF CIVIL ENGINEERS. 


THE DESIGN OF STRUCTURES TO my" WIND PRESSURE. 
Ar the ordinary meeting on Tuesday, the 14th of March, Sir 
J. W. Bazalgette, C.B., vice-president, in the chair, the first 

per read was on ‘The Design of Structures to Resist Wind 
| anal by Mr. Chas. B. Bender. It was observed that wind 
pressure was as often overrated as underrated. Instruments to 
measure the velocity and force of the wind were not very reliable, 
on account of the frequent change of direction of the wind, and 
of its action by sudden gusts, and not by mere statical pressure. 
The most trustworthy experiments, made with falling plates by 
General Didion, yielded pressures of 40 Ib. per square foot on a test 
plate having an area of 10°76 square feet, for a velocity of 111 
miles per hour. The size of the test plate was very material. 
Had Didion used plates 12in. square, the pressure would have 
been only 32 lb. e form of surface exposed to the wind was 

of importance. Hollow cups experienced double pressures, 
cylinders only one-half of the test pressure, and there were forms 
which reduced it to less than one-fourth of that on a flat plate. 
Since hurricanes gen y acted with great lifting power, in 
calculating the wind pressure upon a structure the most dangerous 
direction of the wind must be considered. For bridge floors, wind 
coming from below at an angle of about 25 deg. was the most 
trying. Now, assuming the wind to blow in this direction, and a 
little from one side, the total opposing surface of a structure, 
having regard to the size, position, and form of its members, and, 
in the case of railway bridges, carrying a light passenger train on 
the floor, must be considered. Engineering structures must be so 
built that there should not be any movement, either of shifting, 
turning on a pivot, or tilting of the whole structure. Further, 
lateral and transverse wind-bracing must not be strained beyond 
one-third of the calculated breaking strain. Since the horizontal 
wind-bracing might experience strains from the vertical loads, 
those strains must be deducted from the specified maximum ; and 
it would be found that for short spans there would remain available 
for wind proper five tons, and for large railway bridges six tons per 
square inch of lateral wind diagonals. The transverse bracing 
might be influenced by the vertical loads, and it must likewise be 
designed to stand strains arising both from wind and from moving 
loads. The wind pressure of the top lateral bracing of a bridge 
had to be carried to the lower floor, and each end must be suffi- 
ciently strong and stiff. As regards details, it was essential to 
provide strong plates or pins for joint connections, so as to absorb 
additional or secondary strains upon the members. In the case of 
eccentric connections, the moments of flexure arising from the 
application of forces must not be neglected, and there should be 
members strong enough to transfer the wind strains to the central 
joint. Iron piers, Pa long span bridges, must be carefully 
examined as regarded tilting, and the danger must be met by 
giving a sufficient base, or by anchoring to or blocks of masonry, 
well proportioned and well executed, or by both of these methods. 
The consideration of the action of wind materially influenced the 
roportion of the width of a bridge to its depth, and the latter was 
Timited long before the maximum height was reached, as regarded 
vertical loads, in a bridge of most economical design. For 
instance, in a bridge of 400ft. span and 18ft. wide, the 
truss could not with safety be deeper than 45ft.; if built 50ft. 
deep, a width of 2ift. was advisable. As the force of the wind 
upon a large railway bridge amounted to about the load of an 
ordinary train, it followed that its design for carrying vertical 
loads was only part of the problem to be solved. 


- RESISTANCE OF VIADUCTS TO SUDDEN GUSTS. 

The second paper was on the above subject by Prof. Jules Gaudard 
In order to ascertain the stability of a structure ex to wind, it 
was necessary to find the greatest pressure to which it might be 

bjected dd alle. he maximum wind pressure in 
England has been stated by Rankine to be 55lb. on the square 
foot, but a re of 711b. was observed at Liverpcol in Septem- 
ber, 1875. ‘Tornadoes in America were reckoned to have exerted 
pressures of from 841b. to 931b., though allowance for pressures of 
only from 831b. to 50lb. was made by American engineers in 
date Soe In order to procure more precise data, it was 
urged + suitable apparatus should be at once established in 
various places, for recording the pressures attained during severe 
gales. Suspension bridges, owing to their flexibility, were most 
affected by wind, as enced by the injuries inflicted by gales on 
the Roche-Bernard and Menai bridges. This class of bridge had 
been stiffened by additional cables from the top of the piers to the 
roadway, by stays underneath, by cross-bracing between the 
suspension rods, by stiffening the sets of chains themselves, or by 
spreading out the cables laterally at the tops of the piers. 

Thibault found that with two square screens placed at the 
distance apart of one of their sides, and one completely covering 
the other, the wind pressure on the two screens was 1°7 of that 
upon the exposed screen. The pressure, however, upon two 
plate girders connected by a platform was evidently less, 
and when the roadway was at the top or bottom of the 
girders might be reckoned as 1°2 of the pressure on the wind- 
ward girder. In the case of trellis girders each opening might be 
regarded as an orifice with thin sides, in passing through which the 
stream of wind experienced a certain amount of contraction, which 
occasioned a somewhat greater resistance than the proportion of 
solid to open would indicate. 

An arch had the merit of opposing less surface to the wind in 
the central portion of the span; whereas the reverse was the case 
with a bow-string. Two narrow iron arched bridges of large span 
at Oporto and Montereale had been secured against the wind ‘by 
special contrivances; the first, by spreading out the iron ribs 
towards the springings, so that the ribs, though only placed 13ft. 
apart at the crown, were 49ft. apart at the‘springings; and the 
second, by placing side buttresses against the haunches of the arch, 
thus providing a wider base. Trains » pring along a lattice girder 
bridge increased the surface exposed to the wind. In the case 
of high viaducts, the greatest strain was thrown upon the anchor- 
age of the piers. The strains upon the Bouble viaduct, having 
lattice girders and braced iron piers 189ft. high, were investigated, 
and it was shown that in the extreme case of a wind pressure of 
553 1b. anda train on the viaduct, a strain of 24% tons would be 
thrown on the anchorage. The strain on the anchorage might be 
provided for, either by stays fastened near the tops of the piers and 
secured to the ground, or by widening out the base of the piers by 
buttresses. High timber stagings, with their broad surfaces were 
specially exposed to damage from wind, but they might be 
effectually braced by iron-wire cables. 

The force of waves, beating against very exposed structures, 
appeared occasionally ‘to have attained a pressure of about 6000 lb. 
per square foot, but in general the shock of waves was estimated 
not to exceed from 600lb. to 1000lb. Even with this latter 
—— the blow of a wave against the lower portion of a light- 

ouse was more to be dreaded than the pressure of the wind above, 
unless the tower was exceptionaliy high. On the contrary, in the 
case of a high viaduct, the effect of the wind on the lofty super- 

dangerous than the beating of the waves against 


i 
the narrow piers, ‘ 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER, 


PARIS.—Madame Boyveau, Rue de la Banque. 
BERLIN.—Asuer and Co., 5, Unter den Linden, 
VIENNA.—Messrs. GeRoLp and Co. 
LEIPSIC.—A. Twietmeyver, Book: 
YORK.—Tue Wittmer and Rocrers News Company, 
81, Beekman-street. 


TO OORRESPONDENTS. 


«," In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be eames by a large envelope legibly directed by the 
writer to himself, and bearing a 1d. postage stamp, in order that 
answers received by us may be forwarded to thew destination, 
No notice will be taken of communications which do not comply 
with these instructions. 

*.* We cannot undertake to return drawings or manuscripts; we 
must therefore request correspondents to keep copies. 

*,* All letters intended for insertion in THE ENGINEER, or 
containing Fagen must be accompanied by the name and 
address of writer, not necessarily for publication, but asa 
proof of good faith. No notice whatever will be taken of 
anonymous communications. 

W. H. (Blackburn).—J// you will send models or drawings they shall have 
our attention, 

J.D.—(1) Ground ganister is used for lining Bessemer converters, and 
cupolas, It has been made into bricks, used as a wash for the inside of 
steel ingot moulds, and as an ingredient in crucibles, (2) There is no book 
on the use of ganister. (4) /t can be ground in a@ suitable mill. We 
scarcely know what ‘an ordinary” pug mill means, When ganister was 
first used it was put on the high roads as metal and ground down by 
passing vehicles into mud, which mud was collected and used as a jire-clay. 

Surscriper.— We are obliged for the extract you have sent us, It would, 
perhaps, have been more instructive had the writer given a few particulars. 
We sce no reason to modify the opinion we have always held that the simple 
engine is just as economical in fuel when properly made as the compound 
engine, but that the latter gives wore regular turning and gets on with a 
much simpler valve gear than the single engine requires. The modern 
compound marine engine is nothing more than two simple engines, one of 
which has a larger cylinder than the other, and to such an arrangement no 
exception can be taken. But it does not follow that it requires less steam 
than, let us say, a two-cylinder Corliss engine would need. Corliss valve 
gear has not succeeded on board ships; but the durability of a valve gear is 
one thing, economy of Suel another. 


SUBSCRIPTIONS. 

Tue Enorneer can be had, by order, from any newsagent in town or country 
at the various railway stations; or it can, if preferred, be supplied direct 
from the office on the following terms (paid in advance) :— 

(including double numbers)... .. .. £0 14s, 6d. 
Yearly (including two double numbers)... .. .. £1 98. Od. 

If credit occur, an extra charge of two shillings and sixpence per annum will 
be made. Tut Encineer is registered for transmission abroad. 

Cloth cases for binding Tux Encinger Volume, price 2s. 6d. each. 

Many Volumes of Taz Exorneer can be had price 18s. each. 

Foreign Subscriptions for Thin Paper Copies will, until further notice, be 
received at the rates given below :—Foreign Subscribers paying in advance 
at the published rates will receive THE ENGINEER weekly and post-jree. 

scriptions sent by Post-office order must be accompanied by letter of 
advice to the Publisher. Thick Paper Covies may be had, if preferred, at 
increased rates. 


Remittance by Post Order. 
Columbia, British Guiana, Canada, —— of Good Hope, mark, 
Eeypt France, Germany, Gibraltar, I La, Natal, Netherlands, 
ew Brunswick, Newfoundland, New New Z é 

Portugal, Roumania, Switzerland, Tasmania, Turkey, United States, 

est Coast A Africa, West Indies, Cyprus, £1 16s. China, Japan, 


Remittance Bill in London. — Austria, Buenos Ayres, and Algeria, 
5 ava, ani 

Mauritius, Sandwich Isles, £ 


single advertisements from the country must be accompanied by stamps in 
payment. Alternate advertisements will be inserted with all practical 
regularity, but regularity cannot be guaranteed in any such case, AU 
except weekly advertisements are taken subject to this condition. 
Advertisements cannot be inserted unless Delivered before Six 
o'clock on Thursday Evening in each Week. 
*,* Letters relating to Advertisements and the Publishing Department of the 
paper are to be addressed to the Publisker, Mr. George Leopold Riche ; all 
other letters to be addressed to the Bditor of Tuk Enoineer, 168, Strand, 


MEETINGS NEXT WEEE. 


Tue Institution or Crvit March 28th, at 8 p.m.: 
Papers to be discussed :—(1) “The Design of 8 ‘ind 
Pressure,” by Mr. Charles B. Bender; (2) ‘‘ On the Resistance of Viaducts 
to Sudden Gusts of Wind,” by M. Jules Gaudard. 


The new balance od, as applied " 
lifts. The transmission of power to hines at a dist: by means of 
m of hydraulic and 


Preservation of Food,” by Professor Barff, M.A. Dr. W. J. Russell, F.R.S., 
will preside. 
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CAPTAIN EADS’ SHIP RAILWAY. 


Captain Eaps, an American engineer, whose claim to 
that title has been disputed in the United States, proposed 
long ago to construct a railway across the Isthmus of 
Tehuantepec, on which railway ships weighing as much with 
their cargo as 6000 tons could be carried. The line is to 
run from the Bay of a to the Bay of Tehuantepec, 
about longitude 95, and between 15 and 20 deg. north 
latitude, and will be about 150 miles long. Instead of going 
round the whole coast of South America to reach the 


passage. In order to help the Bill through the House 
of Representatives, Mr. s has printed a pamphlet in 
which he publishes in a compact form the opinions of 
several English shipbuilders and engineers whom, it 
appears, he hasconsulted, Thus, for instance, we find Mr. 


_| still more telling 


Barnaby saying, “The problem of constructing a car on 
which a fully loaded ship can be safely transported over 
such a railway is soluble, and the solution is, in my 
opinion, fairly indicated in your—Captain Eads’—plans.” 

r. John Fowler says: “I have satis ed myself that there 
is no mechanical difficulty in carrying ships of any size 
without injury to themselves in a properly ——— car or 
cradle over a wre} constructed railroad.” ny other 
authors are quoted, who all speak cautiously enough. 
Given the car and the railroad, and the thing can be done. 
No one we fancy disputes this; but the construction of 
the car, to say nething of the railroad, involves some 
matters of detail about which it would be imprudent to 
speak too positively. The only Englishman of repute who 
has fully endorsed Captain Eads’ views is Sir Edward 
Reed, who, according to the pamphlet from which we are 
quoting, says: “I am of opinion—after making some 
guiding calculations—that the weight of a car and cradle, 
of ample strength to carry a ship of 4000 tons weight, 
need not exceed 500 tons ; if to carry a ship of 6000 tons, 
it need not exceed 750 tons.” Sir Edward, it will be 
seen, has made some calculations. He has not spoken 
without thinking, and yet there can be no doubt but that 
he is completely mistaken, and that no car could be made 
weighing but 750 tons to carry a dead weight of 6000 
tons. It may be said that this is a matter of but little 
importance ; nothing more is needed than to make the car 
heavy enough. But it will be conceded that the heavier the 
load to be transported the greater will be the cost of trans- 

rt. The Eads Railway is a commercial scheme ; and so 
ong as it was fathered by American engineers we had no 
remark to make, But the undertaking assumes a different 
aspect if the weight of the authority of English engineers 
is to be used to back up Mr. Eads in getting capital. 
Under such circumstances the scheme is one about which 
we may have a good deal to say. 

We may as well here state once for all that we have no 
doubt of any kind that it is quite possible to lift a ship 
weighing 6000 tons out of the water, put her on a 
car, transport her 150 miles by rail, and put her 
into the water again. In other words, Captain Eads’ 
idea is quite sound. Whether the things to be done can 
be done in the way he proposes to do them, and by the 
means he has suggested, is quite another matter, concerning 
which we do not feel ed upon to express any opinion 
whatever. If it is essential to the success of his scheme 
that his transport car should not weigh more than 750 
tons, then the scheme will be a failure ; and as Sir Edward 
Reed has spoken on this point, we shall speak too, 
The United States Railroad Gazette has already exposed 
the fallacy of Sir Edward Reed’s assumptions A 
5ft. driving wheel with its tire may be taken as weighing a 
ton. A load of 10 tons is quite as much as such a wheel 
can carry. To support a load of 4000 tons, four hundred 
wheels would be required, representing as many tons, But 
the wheels must have axles, and axle-boxes, and springs, 
and frames to which to fasten these things, It is not 
too much to assume that they will —_ as much as the 
wheels, and we have thus a gross load of 800 tons, 
before a portion of the cradle proper in which the 
ship is to rest has been touched. Our American 
contemporary puts the question in a different and 
i :—“Taking the carrying capa- 
city of ordinary car wheels, and—for reasons which 
will be given hereafter—assuming the weight of a shi 
cradle at one-half that of the ship and its load, we wo 
have for a 4000-ton vessel a total load of 6000 tons, or 
13,440,000 Ib., which would require 1792 ordinary car 
wheels to carry it. A 6000-ton ship would require the 
movement of a load of 9000 tons, or 20,160,000 lb., or 
2688 wheels. Having this data it is comparatively easy to 
get at the weight required for certain parts of the running 
gear, from the weight of these now in use. The 

ollowing are the weights of the standard parts now 
recommended by the Car-builders’ Association :— 
33in. wheel, 530 Ib.; standard journal box, 74 b.; standard 
journal box cover, 10 Ib.; standard journal box bearing, 
9 Ib.; standard journal box bearing key, 4 lb.; standard 
pedestal, 141 lb.; standard axle (one-half), 173 Ib., or in all 
941 lb. Now, 941 x 1792 = 1,686,272 Ib. = 752 tons; 
and 941 X 2688 = 2,529,418 Ib. = 1128 tons. In other 
words, the weight of wheels, and other parts enumerated, 
is alone 50 per cent. greater than that which Sir Edward 
J. Reed—‘ after making some guiding calculations ’—esti- 
mated as the whole weight of the cradle.” In practice it 
is well-known that the tare of a wagon is at least 
one-half the weight of the load the wagon will carry—a 
10-ton wagon weighing 5 tons, and soon. We cannot see 
why Captain s’ car should be an exception to the 
rule, us, then, it may be looked on as certain that the 
car alone will weigh nearly or quite 2000 tons if 4000 tons 
are to be carried. 

To haul this enormous load will be no light task. It 
appears that no definite route has yet been fixed upon, 
but Captain Eads admits that he will have to get up 
inclines of 1 in 100. It requires a locomotive with 18in. 
cylinders, 2ft. stroke, and 5ft. wheels. to take with cer- 
tainty 200 tons up such an incline as this. Thus thirty 
very heavy engines would be required to haul the shi 
cradle. ere to be twelve rail, on 

ill run twelve sets of bogies, carrying the cradle and shi 
above. It will be very difficult to keep the load por 
distributed among all these bogies, and it is probable that 
the resistance will be much greater than that of a goods train. 
But assuming that thirty engines suffice, it is easy to see 
that the cost of working must be enormous. At 5s. 
mile per engine, each trip of 150 miles will cost £1125. If 
to this sum be added the cost of lifting and lowering the 
ship ; maintaining the mechanism in order ; keeping up the 
road, and so on in a country where the cost of everything, 
and especially of labour, is enormous, it is clear that 
nothing but a very large traffic can make the enterprise 
pay. But this is just what the railway cannot carry. It 
appears to be impossible to do more than take a 
4000-ton ship out of the water, lift her 40ft., put her on 
a cradle, carry her 150 miles across country and put 
her afloat again in less than twenty-four hours. Thus but 


one ship can be carried each way in the day with a single 
car and railroad. The toll paid by a 4000-ton steamer in 
going through the Suez Canal is about £1700. A return 
ticket for such a ship can be had for £2700. If the toll 
were raised the canal would not be worked to its full 
copaalig, and it is very improbable that Capt. Eads would get 
more than £3000 for areturn ticket. Thus, the maximum 
earnings would be £1500 a day or £450,000 a year, assuming 
300 working days in the year. The cost of the railway is 
estimated at 75,000,000 dols., or £15,000,000. There is no 
evidence to prove that the earnings would suffice to cover all 
expenses and leave a profit on this gigantic capital ; nor is 
there any reason to conclude that the carriage of one ship 
each way per day would meet the wants of the shipowners. 
It is more than probable that for every ship weighin, 
4000 tons which wanted carriage five weighing a d 
less would present themselves, and the earnings of the rail- 
way would be proportionately reduced ; and it is not im- 
probable that not one, but several cars would be required 
to conduct the traffic, because it would not be reasonable 
to send a 2000-ton car with a 1000-ton ship. 

Putting the commercial of the railway on one 
side, we have nothing to urge against it. On the contrary, 
the scheme is daring and clever, and presents a splendid 
field for the display of engineering talent. As we have 
said, we do not fora moment dispute its practicability ; 
but Captain Eads will gain nothing . minimising the diffi- 
culties to be overcome. They are very great, but in no wise in- 
surmountable. Nothing but skill and very large sums of 
money are needed to get over them. It will not do, how- 
ever, to start with the idea that it it is better to say that the 
loads to be hauled will be less than they can be. On the con- 
trary, it will be best in the long run to exaggerate diffi- 
culties rather than make light of them. The Eads Ship 
Railway must be something more than a toy; and its 
making and working will not be child’s play. This truth 
ought to be put very plainly before those who are asked to 
subscribe to its construction. 


VIENNA CITY RAILWAYS. 

Tue dilemma in which the project for the elevated 
railway in Vienna now stands, or rather into which it has 
been brought by a host of factious opponents, is wg tim 
one of endless entanglement ; but when all its ings 
are taken into sepaianitien: and some slight knowledge 
of the conditions of commercial life in Vienna is 
brought to throw light on its intricacies, the situation 
is by no means so complicated as it at first ap 
The vote lately passed by the Town Council, after four 
for further investigations and six months’ 

elay is, to say the least of it, one of the most grotesque 
acts of self -stultification ever perpetrated by a body 
corporate. The result of their deliberations is the more 
astonishing as the commencement was inaugurated with a 
show of earnestness that promised better things. 

Not only was a Railway Commission appointed, consisting 
of eighteen members of the Town Council, whose labours 
only ended on the 6th of February, but the Stadtbauamt, or 
Metropolitan Board of Works, were also requested to pre- 
pare a list of conditions under which the elevated railway 
could be accepted. The result of the labours of these two 
independent commissions was an elaborate report on the 
part of the Stadtbauamt, containing nineteen cardinal 
points representing their own views, with the addition of 
about thirty different resolutions passed by the Austrian 
Institute of Civil Engineers, the Chamber of Commerce, 
and by the Commercial Association of Vienna in 1875 ; 
and a still more detailed list of requirements on the part 
of the Railway Commission, in which nineteen paragraphs 
were devoted to general principles, fifteen to special condi- 
tions, and three to the question of stations. 

With all this matter before them, it might have been 
reasonably expected that the members of the council in 
full assembly would have paid some slight deference either 
to the opinions of their own engineers, or to the resolutions 
of the committee appointed by themselves to decide on the 
merits of the me age. more especially as the latter had 
taken six months to prepare them. But in the discussion, 
which lasted four sittings, no reference was made to the 
resolutions of either the Stadtbauamt or the committee. 
The greater part of the time was occupied by mutual 
recriminations between the holders of o ite political 
views ; and the results of their tedious deliberations were 
embodied in the following enigmatical resolutions :— 
(1) “As the Corporation can only consent to the construc- 
tion of a City Railway when, simultaneously with its 
execution, the regulation of the river Wien and the demo- 
lition of the octroi lines be- undertaken, and, because the 
present laws relating to granting concessions for railways, 
especially in regard to expropriation and the control of 
construction, do not sufficiently een the interests of the 
commune, they declare herewith that they can give their 
consent, at the present moment, to neither of the projects 
now before them for a Vienna City Railway.” (2) “The 
Corporation declares itself ‘in principle’ for the construc- 
tion of a City Railway.” It may be as well here to remark 
that, in spite of numerous false assertions to the contrary, 
both spoken and published, neither the Minister of Com- 
merce nor the Municipality of Vienna have ever investi- 
gated or paid any attention to any of the numerous so- 
called “projects” which, during the discussions in the 
several scientific bodies in Vienna, sp up with the 
rapidity of mushrooms, but have confined their researches, 
first of all, to the merits of the elevated railway of Messrs. 
Bunten and Fogerty; and, secondly, out of deference to 


per | native talent, to the underground project of the Vienna 


Baugesellschaft. During the discussion the latter scheme 
was not even alluded to. 

The arguments which preceded—we will not say 
duced—the above resolutions, were as wild and as far from 
the mark as the resolutions themselves from the reply 
expected to the questions propounded by the Minister of 
Commerce. One promnacact mer ber, a self-styled disciple 


of the “ zsthetic,” fulminated against an elevated railway 
as a “barbarism” and an “ outrage,” and with all the 
ardour of a man who has made himself immortal in stucco, 
and mastered the elegancies of oratory no less than those 
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Society or Arts.—Monday, March 27th, at 8 p.m.: Cantor Lectures, 
electrical methods, and the part which each is likely to ey in the 
future. Wednesday, March 29th, at 8 p.m.: Seventeenth ordinary 
— “A New a Compound and its a to the 

Pacific, a New York steamship could be transferred bodily 
overland by the Eads Ship Railway. This attractive pro- , 
posal was suffered to lie dormant for a long time. Recently 
it has been 1evived, and is now being run, to use a 
Yankeeism, in rivalry with the scheme of M. de Lesseps. 
A Bill for its construction has found its way into Congress, 
and has been referred to the United States Senate Com- i 
mittee on Commerce. This Committee has introduced a 
few modifications into the Bill, and has recommended its 
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of art, 5 himself in his happiest conception of the 
fitness of form, by designating London “the ugliest city 
in the world,” and New York “the dungheap of all the 
garbage of Europe,” and appealed to his hearers to suffer 
rather the stagnation of all commerce than to promote the 
prosperity of the city by em ar the ideas and innova- 
tions of such examples of taste and iniquity. Many 
other speakers followed in similar strains; but to the 
initiated ear the key-note of personal hatred against one 
or other of their political opponents could be distinguished 
throughout. 

It would tax the ingenuity of the Delphic Oracle to 
produce more enigmatical resolutions ; but they are at the 
same time, fair samples of municipal “ decisions,” where 
the members are swayed by the terrorism of a democratic 
section, whose sole hold on power consists in the readiness 
to hurl accusations broadcast on the personal integrity 
of anyone rash enough to oppose them. The tactics of 
this party, as shown by a late trial—in which their 
ringleader was condemned in costs—are directed against 
every improvement that is calculated to enlighten and 
elevate the masses. The corruption they pretend to 
discover among other members of the community exists 
only in their own imaginations. They view the upright 
conduct of others with the jaundiced eye of their own 

i , and seek only, by threats of denunciation, 
to intimidate the majority into abject silence. This 
is, however, only one side of the question, as it now 
stands; and it would, indeed, be a sad one, did 
the welfare of Vienna and the chances of the railway 
depend alone on such representatives at so important a 
juncture. But the entire intelligence of the city, the 
whole of the ministerial departments, the Society of Engi- 
neers and Architects, the Chamber of Commerce, the 
commercial associations of nearly every district and of the 
whole of the suburbs, nearly all the political clubs in the 
city and environs, the whole of the railway companies in 
Vienna, to say nothing of 490,000 inhabitants of the 
suburbs through which the line is projected to run, and who 
have presented a petition to the aa of Representatives 
praying the same to support Mr. Fogerty’s railway, are all 
in favour of the project. They see in it a temporary 
advantage, by the employment of thousands during its con- 
struction, who are now so borne down by the taxes imposed 
on them by the municipality that they can scarcely earn 
their daily bread; and a permanent advantage in the 
influx of an enormous capital, in improved means of com- 
munication, by a decentralisation of the population—the 
bugbear and dread of the houseowners in the city, who 
form the majority of the Town Council—and in the erec- 
tion of a monumental undertaking that demands no sacri- 
fice from town or State, and will, at the end of the conces- 
sion, become the pocere of the Empire. 

The higher authorities, in whose hands the final decision 
rests, are by no mean lind tothe numerous benefits to 
be derived from so useful and important a construction ; 
they have, from a feeling of deference to the wishes of the 
municipality of so important a capital as Vienna, offered 
them the opportunity of my Py their loyalty, their 
patriotism, and their care for the improvement of the city 
committed to their charge, and have asked their opinion ; 
but they are by no means bound to be guided by so nega- 
tive an expression. Their feeling of justice is far too high 
to saddle an undertaking that promises to raise Vienna to 
the level of an actual and not a fictitious capital with all 
the shortcomings of the Corporation for centuries ee 
They have too high a sense of their own dignity to submit 
to the dictation of an irresponsible body to alter the laws 
of the country to suit personal requirements, and their 
duty to the town and their allegiance to the State 
must compel them, as there is no doubt it will, and 
as speedily as the forms will -allow, to treat with 
dignified silence the implied refusal of the municipality 
to assist them, and the covert attempt to wrest con- 
cessions for y aggrandisement at the expense of the 
State ; and they must sanction the construction of, to use 
the Minister of Commerce’s own words, “the only project 
that is suited to the requirements of Vienna, and on the 
execution of which the future prosperity of the city 
depends.” 


THE BUILDING EXHIBITION. 


THE annual Building Exhibition was opened on Monday, and 
this year it is well worth a visit. This is seen to be the case 
immediately upon entering the Agricultural Hall, as, although 
the character or class of the leading articles shown is the same 
as in the two former exhibitions, there is a much larger display 
of good representative work, and Mr. Black has succeecied in 
persuading several firms to go to considerable expense in 
arranging attractive stands. There is a very marked absence of 
irrelevant shopkeeping displays as compared with those of last 
sed and 1880, and the Building Exhibition may now be said to 

organised and arranged in a manner which will make it of 
value not only to those engaged in the building trades, but to 
everybody. It is, however, it must be remarked, purely a trade 
exhibition, and therefore is essentially practical in its instructive 
capacity. There are, for instance, no displays of woods of diffe- 
rent and little-used kinds from various parts of the world 
intended to show what there is in colonial or other lands await- 
ing application. There are few architectural drawings showing 
systems of ventilation and heating, and so on; but there are 
plenty of wooden articles made from the timbers which the 
builder or manufacturer can at present most economically obtain 
or use to the best advantage, either as to original cost, cost of 
working, or appearance, and there are plenty of ventilators and 
ventilating apparatus. In fact, so mumerous are these, that it 
would fill much space to describe those of recent origin only. 
There are several good displays of building stones and marbles, 
some of which are not much used though very nice looking ; 
not high in cost and apparently durable, the marbles being of 
Belgian production. An indirect illustration of the difference 
between the population of Belgium and that of Ireland, where 
some deposits of beautiful and easily accessible marbles exist 
suitable for chimney-pieces and clocks, of both of which there is 
a large display in the Exhibition. There are several buildings 
im the Hall illustrating the employment of stone and iron 
lodges, conservatories, balustrades, gates, 


i &e., 
well-known artists of modern architectural taste, and there | tains 


are very numerous structures in concrete of various com- 


positions and colours, after the manner of Lascelles’ coloured 
concretes, and also exhibiting the value of concrete as a material 
for building houses, cottages, stairways, and so on, with great 
facility and strength. Cornices and other ornamental work in 
cement of different, and of some new kinds, are well shown by 
structural illustrations ; and terra-cotta occupies considerable 
space. There is a very large display of fireplaces and coo 
ranges, exhibiting no marked improvement, unless it be increased 
simplicity in the details of the interchangeable open and closed 
fire ranges ; and we need hardly say that gas fittings and fixtures 
are, as usual, in great strength, and onstands from a few feetsquare 
to those of many yards, with really fine displays. The electric 
light is to be seen on a small scale. Hoisting machinery and 
grindstones and other tools are well represented, and some novel- 
ties shown, while there is a display ef wood-working machinery, 
though it contains no features of special novelty to engineers. 
There are novelties in water and sanitary appliances, one - water- 
closet flushing and waste-water preventer being shown which has 
not a single valve, but which acts with a syphon and water- 
displacing vessel, which on being depressed starts it into action. 


THE NORTHERN STEEL WORKS, 


Nor the least interesting of the tables that have been 
issued of the production of last year is that dealing with 
Bessemer steel. That part referring to the production of 
the North is of special value, because it shows the result of 
the efforts that have been begun in recent years to render the 
north-eastern district one of the great Bessemer steel-making 
districts of the kingdom. Although we believe that one of 
the earliest of the licenses that were issued for the use of the Bes- 
semer process was granted to a firm in Durham, it is only within 
the last three or four years that there has been any production 
of moment of Bessemer steel. But the efforts that have been 
made to extend the steel manufacture in the district have been 
so successful, and the four works that are now in existence 
between Tudhoe and Eston have been so well worked during the 
1% that not less than 264,986 tons of ingots have been made 

t year. This was an addition of not less than 120,000 tons to 
the yield of the previous year—the largest addition made by any 
British district. In the current year there is full ground for 
the belief that the production will considerably exceed that of 
the past. In the first place six out of the fourteen converters 
were not erected last year till part of the time had gone, and as 
these have been fully employed there will be this year a gain from 
that cause; and in the second, there are four or five converters 
to be started this year, which towards the close may add to the 
yield. It is evident that the steel manufacture has planted itself 
firmly in the North of England now, and that there may be 
looked for that growth which the large resources of the district 
in iron and coal seem to promise. Already works are erected, or 
are in course of erection, in which six additional converters are 
to be placed, and the proved success of the basic process will in 
all probability stimulate the building of works in the North. 
That process opens out the vast fields of ironstone in Cleveland 
to the uses of the steel trade ; and though as yet the great 
bulk of the steel produced by it has been used in the rail 
manufacture, it seems to be contemplated that there will be 
speedily a use found for it in the steel plate trade. If this is so, 
it would lead to an immense development in the North-east, 
of the steel manufacture; because of the consumption of 
steel plates in shipbuilding in that locality. It may be too soon 
to speculate on the nature of the steel trade that will grow in the 
North-east, but one fact cannot be overlooked. In the produc- 
tion of rails, Cleveland has to compete with many distri 
some of which are more advantageously situated than it for the 
supply of certain markets. This would not be the case in the 
plate trade, for the consumption would be largely local. But the 
growth that has been noted in the past two or three years may 
be expected to continue, though the precise form of the addi- 
tional trade may not be discernil le. 


NEW NORTHERN RAILWAYS, 

Tur North-Eastern Railway Company is now bringing towards 
completion two of the largest of the works it has long had in 
hand—the Pickering and Seamer, and the Whitby, Redcar, and 
Middlesbrough branches. The opening of the first is the event 
of a few weeks, and that of the other—though later—is expected 
to take place in the current year. It is thought that the two 
lines will for years to come complete the service of the agri- 
cultural part of the North Riding, so far as the North-Eastern 
is concerned. The Pickering and Seamer branch runs through 
an exclusively agricultural district from near Pickering to 
Seamer Junction, close to Scarborough, and it is intended to 
expedite the traffic to that queen of the northern watering-places. 
It has been several years in course of construction, and has u 
to the end of last year caused the expenditure of £134,719. In 
the current half-year it is estimated that £10,000 more will be 
expended on it, and that afterwards £6982 will be needed to 
complete it, so that its cost may be put, in round numbers, 
at £151,000. The other branch is a much more costly 
line. At the end of last year the North-Eastern Railway 
Company had expended not less than £186,742 on it since 
it took the undertaking in hand, and £56,000 were eati- 
mated to be needful to complete the line from that period. The 
share capital of the original railway company was a quarter of a 

illion, so that with debentures, the cost of the line, originally 
planned for sixteen miles long, is fully half a million sterling. It 
will serve as a link in the chain of coast communication, and will 
open out for passenger and mineral traffic a valuable tract of 
country between the pleasant watering-place of Saltburn and 
Whitby. With these works, the bulk of the important lines for 
developing North Yorkshire must be looked upon as finished, and 
the North-Eastern Railway Company will be able to turn its atten- 
tion a little more to parts that yield it at the present time a very 
large traffic, the coast of Durham, and the coal-fields that 
send thereto for shipment—a district for which it has re- 
cently done little. The past ten or twelve years have filled 
up many of the Yorkshire dales, and now what the North- 

mn Railway has in some degree to look to is the provision 
of facilities such as we have hinted at, and also the formation 
of fresh routes from the great centres of its import and export 
trades to the manufacturing centres of the midland districts. It 
is evident that there will be proposals on the part of other 
companies to enter this field if it is not more fully served, and it 
would be well if there were that fuller provision for the growing 
trade of the north-eastern ports that the changed circumstances 
of the last few years have rendered indispensable. 


THE ARLBERG TUNNEL. 


At a recent meeting of the Société des Ingénieurs Civils, Paris, 
the 


ins many particulars of this work. The tunnel is to be 
10,270m.—11,231 yards—long. The heights above datum at 


the ends are 1302m.—4572ft.—on the east and 1215m.~ 
3986ft.—on the west. The highest point inside the tunnel is 
1310m.—4298ft.—so that the longitudinal section shows a rising 
and a falling gradient. The height of surface above the centre 
of the tunnel is 800m.—2624ft. It was at first intended to drive 
an inclined shaft to the middle of the tunnel, but this was 
abandoned on account of its cost, and the tunnel is being driven 
from the two ends, The rocks to be passed through consist of 
crystallised and micaceous shales containing a variable proportion 
of quartz. The quartz is most abundant on the east, and the 
rock there approaches the gneiss. Mica predominates in the west, 
where the rocks are softer and less compact, giving rise to infiltra- 
tions of water and necessitating the use of timbering. The 
English method of driving has been adopted, and the heading at 
the bottom is 2°75m. wide by. 230m, high—9ft. by 7ft. 6in. 
Every 50m.—55 yards—there is a chimney or upbrow com- 
municating with a drift in the upper portion of the section 2m. 
wide by 230m. high—é6ft. 6in. by 7ft. 6in.—which follows 
closely upon the heading. The rock-drills and appliances for 
ventilation are driven by water-power.. ‘Two systems of rock- 
drills are in use ; on the east a percussive drill worked by com- 
pressed air, and on the west a rotary drill worked by a water 
engine. The daily advance—24 hours—from 1st February, 1881, 
has been 3°3m.—l0ft, 10in,—and the cost is estimated at 
34,711,000f.—#£1,388,440. 


AN ORNITHOLOGICAL DANGER TO BRIDGES. 


In foreign climes the engineer has much to contend against. 
Elephants pull down telegraph poles ; monkeys short-circuit 
wires ; white ants devour sleepers ; snakes bite him; scorpions 
sting him; natives rob him; indigenous labour carries wheel- 
barrows on its head with two shovelsfull of earth, and holds that 
it does well. He is starved, and roasted, and roundly abused. 
Taking one thing with another his life is not a happy one. In 
certain districts it is worse than in others; thus white ants may 
be found superadded to scorpions in some places, while snakes 
and tigers go together in others ; and in South America a danger 
appears to exist about which nothing has been heard hitherto. 
Mrs. M. G. Mulhall has written a very amusing book published 
by Stanford last year, and entitled, “ Between the Amazons and 
Andes ; or, Ten Years of a Lady's Travels in the Pampas, Gran 
Chaco, Paraguay, and Matto Grosso.” From Mrs. Mulhall we 
learn that on the line of the San Louis Railway the ostriches are 
so numerous as to cause much trouble ; “for whenever a workman 
left any bolt or screw out of his hand, were it only for a 
moment, they disappeared, being swallowed up by these birds, 
and one of the engineers di that they even went so far as 
to pick the bolts out of the iron bridges if they were left by 
chance unrivetted !” As no one ever heard of an engineer cow | 
an untruth, especially to a lady, it must be taken for 
that this is true; but certainspeculations arise in the mind which 
has absorbed such facts. What for example, we may ask, is the 
biggest bit of iron an ostrich can get down ? Could a large one 

e to swallow a rivetter’s hammer?! Given sufficient time, 
could an ostrich get out a rivet which had been closed, and 
swallow it? How many ostriches would be required to eat up 
a lattice bridge, 100ft. span, in a year, giving them a fair chance 
at it? 


LITERATURE, 


On the Treatment of Steel. Issued by Messrs. Miller, Metcalf, and 
Parkin, Pittsburgh, U.S. 1882. 

Tus little volume professes to be a reprint of circulars 
issued at various dates by the firm whose name it bears, 
and who are steel makers at the Crescent Works, Pitts- 
burgh. It also includes a paper entitled “Why Does 
Steel Harden?” read by Mr. Metcalf before the Engineers’ 
Society of Western Pennsylvania. The former part con- 
sists mainly of remarks on the treatment of tool steel in 
the various processes to which it is subjected. These are 
eminently pithy and to the point; and we cannot do 
better than quote a few of them. The firm hold ve 
decidedly the view that pure steel is wy a compoun 
of iron and carbon, and with regard to the percentage of 
carbon they give a series of analyses showing how accu- 
rately it can be judged by a skilled eye. Ina series of speci- 
mens arranged by eye, according tothe carbon they contained, 
careful analysis failed to detect a single error in the 
arrangement, They then go on to annealing, and their 
advice on this head is well summed up as follows :—*To 
anneal any piece of steel, heat it red hot—and no more— 
heat it wniformly, and heat it through, taking care not to 


P | let the ends and corners get too hot. As soon as it is hot 


take it out of the fire, the sooner the better, and cool it as 
slowly as possible.” Next, as to heating steel—with the 
three-fold object of forging, hardening, and temperin 
they lay down the two following principles :—(1 e 
eflect of too high heat is to open the grain, 1.e., to e the 
steel coarse ; (2) the effect of irregular heat is to cause 
irregular grain, irregular strains, and cracks, Hence 
they declare that steel should never be heated higher than 
is necessary for the end in view, that it should be heated 
all through, and that when hot enough it should be forged 
immediately, never being allowed to “soak” in the fire ; 
or, if for hardening, should be quenched immediately with 
an ample supply of the cooling medium. For temperin, 
the rule is the same, with the addition that the cooling 
down should be as slow as possible. 

From experiments on the results of heating different 
parts of the same bar of steel to different temperatures, 
and then quenching, the following general rules are 
deduced :—* (1) Any difference in temperature sufficient 
to be seen by the colour will cause a difference in the grain, 
and this variation in grain will produce internal strains 
and cracks ; (2) any temperature so high as to open the 
grain, so that the har 
the original bar, will cause the hardened piece to be brittle, 
liable to crack, and to crumble on the edges in use ; (3) a 
temperature high enough to cause a piece to harden 
through, but not high enough to open the grain, will cause 
the piece to refine, to be stronger than the untempered 
bar, and to carry a keen edge; (4) a temperature which 
will not harden it dhrough, is just the, right beot for tape, 

ill not en it , is just the right heat for taps 
rose-bits, &e,, as it will harden the teeth sufficiently Ae 
out risk of cracking, and will leave the mass of the tool 
soft and tough.” 

Passing on to the usual mode of using steel, the authors 
lay down that a piece of steel properly tem should 
always be finer in grain than the bar it is taken from. If this 
cannot be done, consistently with the hardness necessary, the 


in Western Switzerland and the Simplon, on the works of the 
rg tunnel. This r is of considerable in and con- 
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steel is too low in temper originally, that is, contains 
too little carbon, and this should be altered. Steel high 
in carbon should be worked at a lower heat, whereas the 
smith, being “generally the most hurried and crowded 
man about the establishment,” naturally tries to harden 
all tools at about the same heat. To avoid this trouble, 
the purpose for which a bar of steel is wanted should 
always be stated with the order, which is very little trouble 
to the buyer, but is an immense relief to the maker. 

The authors next treat the question of gauges, and 
descant upon the absurdity of the three systems of gauges 
in use, and the still greater absurdity of graduations 
between these, distinguished by such phrases as tight, 
easy, &c, As they pertinently ask, “How is it possible 
for a roller to know just how many millionths of an inch 
another man, whom he never saw, means when he says 
‘No, 28 full’ or ‘No, 27 easy? and how is he to guess 
how many thousandths of an inch the other man’s gauge is 
wrong in its make.” The authors advocate getting rid of 
this by the use of the micrometer sheet-metal gauges, 
which are simple, and measure thousandths of an inch. 

The paper on the hardening of steel criticises the various 
theories propounded, without actually endorsing any, and 
also gives the results of a number of experiments, chiefly 
on the specific gravities of steel under different circum- 
stances, Into these we cannot enter, but may quote the 
followin; eral laws, which, it is held, have been made 
out OD specific gravity of the ingot varies with the 
quantity of iron present ; (2) the greater the quantity of 
carbon the greater the amount of work necessary to pro- 
duce change of form; (3) the greater the quantity of 
carbon the greater the change of volume due to a change 
of temperature, The last law is very important, as 
indicating why steel high in carbon is so much more a 
to crack in working than a lower quality. With regard to 
that the ing suddenly stops the molecular motion 
within the steel, and thus produces 
with consequent hardness and brittleness, as is known to 
be the case in hardened glass. This molecular action, as 
is remarked, may very ibly be combined with a 


chemical action, causing that difference in the condition of | Sidde! 


the carbon which the recent experiments of Professor 


Abel appear to have proved to exist between hardened 
and unhardened steel. a 


WATER SUPPLY OF SMALL TOWNS. 
No. IL 
FRITH HILL, GODALMING, AND FARNCOMBE 
WORKS. 


In continuation of the articles commenced in our impression 
for the 10th March, 1882, we now give illustrations and _par- 
ticulars, with cost of the works carried out under Mr. Jabez 
Church, M.I.C.E., Westminster, for the supply of Frith Hill, 
Godalming, and Farncombe in 1878-9. The supply in this case 
is from a deep well, and the works afford a good example of what 
may be done in the supply of small communities at a cost easily 
dealt with. 

Well.—After trial borings were taken, the well was sunk at the 
foot of Frith Hill, in the lower greensand and rock which crops 
out here. The depth of the shaft is 70ft., the upper portion of 
which was formed for 16ft. of brickwork in two rings of 44 work 
with an inch of cement between the two rings. In the first 
place only the outer ring was put in, so as to allow the iron 
cylinders to be carried down, when these were in their place the 
inner ring of brickwork was built up to form a foundation for 
the stone curb, The cylinders are lin. thick, and were to have 
been 6ft. 6in. external diameter to a depth of 54ft. below the 
brickwork, but it was found that only a portion of the 6ft. 6in. 
cylinders could be got in when internal ones were used to get 
to the depths required. This well was a most difficult one to 
construct, as the cylinder had to be sunk through live sand by 
the aid of a diver. When the cylinders were in place and the 
bottom made sound with concrete, lin. holes were drilled as 
shown in the section, page 212, letting in the water. The 
water came a large fissure in the rock running under 
Frith Hill, which was cut through by the cylinders. 
Powerful temporary ps were then fixed, and the water, full 
of sand, was pum down as low as possible, when manholes 
were cut in the cylinder just opposite the fissure. All the 
sand and rock in the neighbourhood of these holes was taken out 
and ballast put in its place, so as to keep up the ee 
sand and form a water-way. When this was done and the 
in the fissure pumped away, perfectly clean and high-classed 
water was obtained in large quantities, and, in fact, could not be 
pumped down below the level of the fissure. The contract for 
the well was £767, not including the pumping, &c., and was 
carried out by Messrs. T. Docwra and Son. 

Tower, Reservoir, and Buildings.—At the top of Frith Hill, 
161ft. above the well, the reservoir and the tower were con- 
structed, as shown in the engravings—the tower for the supply 
of the high district of Frith Hill, and the reservoir for the 
supply of Godalming and Farncombe. The tower buildings 
were by Mr. C. F. Hayward, F.S.A., who has a residence 
on Frith Hill, and was one of the early oters of the com- 
pany. The reservoir was constructed by Messrs. T. Docwra and 
Son at a cost of £3109, and was somewhat expensive owing to 
inaccessible position of the site. The tower and buildings, with 
chimney shaft and flue, were built’ by Mr. Pink, a local builder. 


The flue was formed of “ rock concrete,” and was carried up the | }, 


side of the hill some distance. The cost of the builder's work 
was £1658, 

Pumping Machinery.—The engine, boiler, and pumps were 
erected by Messrs, Yo and Co,, of Pimlico. All the work 
is arranged with a view to ultimate duplication of the machinery. 
The engine is horizontal and non-condensing, though a condenser 
may be added at some future time. The cylinder is 12in. dia- 
meter by 24in. stroke, fitted with an expansion valve, with an 
arrangement for altering cut-off equally by a right and left-hand 
screw. The fly-wheel is 8ft. 6in. diameter, and weighs about 
3 tons. The boiler is a single-flue Cornish boiler, 15ft. long, 
5ft. 6in. diameter. The pumps, illustrated on page 212, three in 
number, are on the bucket and ram principle. The buckets are 
9in. and the rams are 6gin. diameter by 2lin. stroke. The pump 
buckets and the suction valves are of the double-beat descrip- 
tion. The cost of the machinery was £1188. The engine con- 
sumes exactly 3 Ib. of coal per horse-power per hour. The total 
cost of these works, including Parliamen expenses and land, 
is £12,000 for a scattered population of 700, or at the rate of 
£1 14s. 3d. per head, which is very satisfactory, especially when 
it is remembered that the area supplied is large in proportion to 
the population. 


t internal tension, | 


TENDERS. 


At a meeting of the Harbour Commissioners, held last Friday 
evening, the tender of Mr. William Rigby, of Worksop, Notting- 
hamshire, to construct the Dock, Railway, and Swing Bridge for 
£80,200, was accepted. The work to be commenced at once, and 
completed in twenty-one months. W. H. Wheeler, M. Inst. C.E., 
engineer. 


s, d, 
ames Dixon, Swansea 116,995 0 0 
W. Rigby, Wor 0 0 
John Scott, Wigan .. .. 141,506 19 11 
Whittaker Bros., Leeds .. 9,833 0 0 
Appleby and Laughton, Ledbury .. .. .. .. 120,654 0 0 
Benton and W. 
Pattersun Bros., 
Pearson and Son, Bradford .. .. .. .- 101850 0 0 
W. Hill and Co., Gosport 
W. E. Jackson, Newcastle .. .. .. «.. «+ «++ 100,526 0 0 
Holme and King, Liverpool .. .. .. .. .. .. 105,620 0 0 
Walter Scott and Co., Newcastle... .. .. ..... 91,085 4 6 
Thomas Monk, Liverpool $2,813 14 0 
James Young, Glasgow .. .. .. .. « 104,218 18 1 
William Webster, London .. .. .. 106, 0 
Son, Glasgow.. .. 130,298 1 1 
NORTHAMPTON. 


For the ereetion of a new brewery for Messrs. Ratliffe and 
Jeffery. Messrs. Davison, Inskipp, and , consulting 
engineers and architects, 62, Leadenhall-street, E.C. Quantities— 
for No. 1 contract—by Messrs. Curtis and Sons. 

Contract No. 
Additional for Cellar Floor. 


pt Northampton 145 6 0 0 06 

Casford, T., Northampton 128 0 0 .... 305 00 .... 5560 0 0 

Heap, G., Northampton.. 130 0 0 .... 50 00 .... 5550 0 0 

Dunkley, Blisswort - 9316 6 .... 3000.4... 0 @ 

Watkins, J.,Northampton 93 0 0 .... 307 0 0 .... 5089 0 0 

ranson & Sons—accepted 136 0 0 .... 20010 0 .... 4975 0 0 

Contract Ne, 2 R. 

No. 1. No. 2. 

£84 £ 8.4. 

on 760 0 0 

Blundell Bros. - 65 0 0 .... 739 0 0 

Bindley and - 6000. 670 0 0 

H. Pontifex and 665 0 0 

Shears and Sons @ 639 «0 «0 

Contract No. Wor £s8.4. 

Conrract No, 4.—MILL’ 's Worx. 

Thornewill and Warham . 90 0 0 

Oxley—accepted .. .. 0” 923 0 0 
Contract No. 5.—Pipz CONNECTIONS. 

Blundell Bros... .. . 1112 0 9 

Pontifex and Sons .. ae 

Bindley and Briggs—accepted .. .. .. se + 900 0 0 


For levelling, forming, and sodding proposed Recreation Ground 
for the Soret Improvement Committee. Mr. Thomas Roberts, 
Assoc. M, Inst. C.E., engineer. 


Thomas and Davies, Barmouth—accepted .. .. .. 150 0 0 


THE ROYAL INSTITUTION. 


MR. SWAN ON THE ELECTRIC LIGHT. 


Last Friday night Mr. J. W. Swan, of Neweastle-on-Tyne, 
lectured at the Royal Institution on the electric light to the largest 
audience of the session, considerable numbers of those present being 
unable to find more than standing room. 

Mr. Swan first described the electric lights of Davy and Faraday 
at the al Institution. Sir H. Davy, he said, produced a stream 
of white hot gas between two pieces of carbon; the stream was 
produced horizontally, and it was ealled the “‘electricarc” because 
the currents of warmed air acting on it bent it upwards. The arc 
light being suitable only for the illumination of large areas, 
inventors had to turn their attention to the principle of incandescence 
to obtain a lamp suitable for d tic use. In heating lengths of 
wire or carbon electricity, there was neither gain nor loss, in 

as greater lengths were heated ; a ten times longer wire 
would give out ten times more light, and consume ten times more 
energy. The more a metal resisted the passage of a current with- 
out melting the better could it be used for illuminating purposes ; 
ony was good in this respect, but an alloy of platinum with 
or 25 per cent. of iridium was better; still the resistance of 
metals was not high enough te give an adequate return in light for 
the amount of energy expended, when the lighting of rooms had to 
be effected. or used in heating the wire was lost so far as 
the juction of light was concerned ; he illustrated this by pass- 
ing the current first through two filaments and then i one, 
obtaining much more light thereby from the single lamp. If two 
units of power gave the light of two candles, three pao tea said, 

would give the light of thirty-five with the same lamp, 
® Carbon had long been atten to be used for incandescent 
lamps, but tical difficulties s 
date. Within the last three or four years it been discovered 
that carbon could be produced in thin filaments possessing much 
elasticity and spring. Carbon filaments, made from bamboo fibres, 
ad these ies ; also carbon made from cotton thread, treated 
be of sulphuric acid pe with one of water, & mixture 
whic the curious pro; mentising - r, 
and other fabries made The all 
exhibited a carbon filament ;j,in. thick, which acted like a spring. 
The permanence of these films when incandescent was due to the 
perfect nature of the vacuum now obtainable in bulbs; this 
was due to the invention of te Sernge pump, followed up by the 
beautiful experiments of Mr. es. In the present incandescent 
lamps there were no screw joints; they had no joints but those 
made by the glassblower. It was due to Mr, Edison to say that he 

ps on e. He t the lam: 

of the kind ever exhibited in public was one of his own, w 
was used at a meeting of the Newcastle Literary and Scientific 
Institution, in October, 1877. He thought that the expense of 
incandescent electric lights would not compare unfavo' with 
that of and some works were erected in America which 

would settle the question of relative Incandescent 

d be made to last 


means of of incandescen: 


the of the Scoalien lit up the theatre by 


in the way of it untila recent d 


CRYSTAL PALACE ELECTRICAL EXHIBITION 
No, IV. 

Wuetuer a good light can or cannot be obtained from 
electricity is no longer an open question. Instead we have 
now as a problem for discussion, the cost of electric light- 
ing. It happens that very little definite information 
exists on this point. It may be urged as an explana- 
tion of the fact that the light has not been long enough in 
existence to permit any accurate information to be obtained 
concerning its expense, But this is hardly true. The 
cost of the light may be classed under three heads, namely 
(1) the first cost of the plant ; (2) the cost of fuel, lamps, 
and attendance ; (3) the cost of maintenance, Hitherto 
statements concerning these things have emanated princi- 
pally from gas engineers on the one hand, and electricians 
on the other. The folk hold that electricity is dearer 
than gas, while the electricians maintain that it is cheaper. 
The utterancesof both parties are obviously tinged with asus- 
picion that they are prejudiced ; yet itought nottobe difficult 
to arrive at the truth. If we take lamps for — the 
power required to work them can be ascertained, the 
cost of carbons and attendance; while to find out what 
annual outlay maintenance tren is surely easy enough. 

By the courtesy of Mesars mond and Co.,and Messrs, 
Davey Paxman, and Co., we were enabled on Friday to 
earry out at the Crystal Palace an instructive experiment, 
the results of which throw a good deal of light on the 
points to which we have referred. In our last impression 
we briefly noticed a semi-portable engine by Messrs. 
Davey Paxman, and Co., which is to be found in a shed 
at the side of the corridor leading from the low level 
station. This engine we illustrate. It has a single 
unjacketted ain 12in, in diameter and 14in. stroke ; 
it is fitted with Paxman’s patent valve gear, which has 
already been described in our columns, The valve chest 
is fitted with a ies of inner lid, in which are several 
small apes w slides a little gridiron valve. The 
inner lid is close to the back of the main slide valve, and 

idi valve serves to cut off the steam. 
This valve is worked by an excentric mounted on a 
countershaft, and making two revolutions for one of 
the engine, motion being imparted to it by a pair 
of engine-cut toothed wheels. On the countershaft a 
sheave is keyed beside the excentric. This sheave is 
fitted with hoop, and a rod from it extends to one end 
of a link, while excentric rod is secured to the other 
end of the link; a lever from a high-speed loaded governor 


¢ | is coupled to the link, and by this means the travel of the 


idiron cut-off valve can be varied in a way which will 
without further explanation by engineers. 
The cut-off takes = very quickly, the gridiron valve 
having a stroke of but half an inch, and the engine drives 
the dynamo with remarkable regularity, the hand of the 
tachometer fitted to the machine remaining at rest—a 
wonderful result with a single cylinder engine. Distributed 
through the Palace, Messrs. Hammond and Co, have forty- 
eight double-carbon Brush lamps, and on Friday they 
placed at our disposal thirty-two of these 9 for the 
purpose of experiment. All the —- are fitted with 
short carbons. It was not deemed advisable to try an 
experiment at night, when the Palace was crowded with 
visitors, so the lamps could only be used for one hour, as 
otherwise there would not carbons enough left to 
maintain the light from 6 p.m. to 9.30. It would, of 
course, have been desirable to make a more prolonged 
experiment, but it will be seen that a great deal can be 
learned even from an hour's run concerning the electric 
light. 

“We stated in our last impression that the Davey Pax- 
man engine was driving one 7A Brush dynamo. This is 
not sufficient load for the engine, so a spare dynamo was 
put down, and driven by a a The engine has 
only one fly-wheel, and one belt to run on top of the 
other, the arrangement being as in the accompanying 


diagram. Here A is the fly-wheel, B is the dynamo 
regularly used, and C is the dynamo added for the purpose 
of experiment. It will be seen that this was unfair to the 
engine, as one crank shaft bearing had to stand the strain 
of two double 8in. belts ; but there was no approach to 
heating. The sixteen lamps ordinarily driven by Mesarr. 
Hornsby and Son’s engine, were coupled on to the extia 


lynamo. 

At 2.20 p.m. the engine was started, the gauge standing 
at 70 lb., and but little fire on the grate. At 2.26 p.m, the 
counter was put in and firing commenced with 
Welsh coal; we could not ascertain what coal, but 
we believe Powells Duffryn, and of excellent quality. 
Steam was gradually raised to 75 lb., and at that it was 
kept by a very skilfui fireman with great steadiness. The 
dynamo made 650 revolutions per minute; the engine 
122°1. Exactly 1 cwt. of coal was put into the fire- 
between 2.26 and 3.15 p.m. The engine continued to run 
from 3.15 to3.26, when the pressure had fallen to about 72 1b. 
The indicator was then thrown out of gear, and the experi- 
ment concluded. About a dozen diagrams were taken 
during the run, but it was soon found that they were all 
practically alike, as was to be expected, because the load 
and boiler pressure were steady. The aye of several 
gives 43-horse power. Thus it would appear that 43-horse 
power could be had for,1 cwt. of coal per hour, which is 
equivalent to 2°6lb. per horse per hour. So far as could 
be judged by the eye, the fire was in the same condition at 
the end of the hour as on starting ; but in order to elimi- 


nate any chance of error on this point, we shall reject the 
last ten minutes of the run, and take the consumption ea 


} 
— / 
A 

that the limit of durability had yet been reached in their con- 

struction. In connection with the system the renewal of lamps 
be a point which had to be considered. 

n 
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SEMI-PORTABLE ENGINE AT THE CRYSTAL PALACE. 


MESSRS. DAVEY PAXMAN AND CO,, COLCHESTER, ENGINEERS, 


SIDE ELEVATION 
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| 
ii 


112 Ib. in fifty minutes, That this is ample is 
certain, for the pressure tended to rise after the 
last shovelful of coal had been put on, and at 
the end of the experiment the pressure was a 
couple of pounds higher than at starting. 
the other hand, the water had fallen a very 
little in the. gauge, which may be set against the 
extra pressure. Taking, then, the consumption 
at 112]b. in fifty minutes, we have a consump- 
tion of, in round numbers, 134 Ib. per hour, equi- 
valent to 3°1 lb. per LH.P. per hour—an admir- 
able result, considering that this is an ordi 
commercial engine, not made for exhibition, and 
that the feedwater was not heated in any way. 
Thus, then, it is clear that two No. 7a Brush 
dynamos can be driven by 43-H.P. It would 
have been desirable to run these machines a 
little faster—say, 680 to 700 revolutions—but 
the governor could not be altered without some 


and in order and look after two dynamos as 
well. The cost of carbons is three farthings 
per lamp per hour, With these facts before us, 
we are able to form some definite idea of the 
cost of lighting on the Brush system. 

Engine, two dynamos, and thirty-two lamps, 
with wires, ought not to cost more than £1000 
complete and ready for use. Of this sum the 
engine would represent about £300. We shall 
say nothing concerning lamp- or their 
equivalent, use their cost depends on the 
character given to them. Interest on £4000 at 
4 per cent. amounts to £40 per annum. If we 
assume that the engine fire is alight for five 
hours daily and that the engine runs for four 
hours, the cost of coal at £1 per ton, will be, 
in round numbers, 6s, per day, and ls. 6d. per 
hour while the lamps are alight. The driver’s 
wages will be, at 5s. per day, 1s. 3d. per hour 
while the lamps are alight. Cost of mainte- 
nance, which includes depreciation and outlay 
for repairs and renewals of all kinds, at 20 per 
— cent, per annum, is £200 a year, and 2s. 8°87d. 
an hour. The cost of carbons, at per lamp 
= hour, will be 8d. per day, or £146 per year. 

ages of two lampmen, at 7s. per day, £255 10s. 
Something may have to be added for rates and 
taxes, water, and rent of premises; but in the 
chines, who say that 19 to 20 indicated horse- country £100 per annum ought to be sufficient. 

wer is absorbed by a No. 74 machine. The The whole bill then stands at £942 5s. per annum 
7 meal represents engine friction. an for working thirty-two Brush arc lights tie | day 

The forty-eight lamps require, we understand, the con- | electrician, Mr. Goldenberg, who is fully occupied in test- in the year for four houra, Adding £58 for oil and 
_stant work of two men for about nine hours day to | ing insulation, &c. It may, however, be taken for granted, | contingencies, we have a total outlay of £1000 a 
keep them cleaned and trimmed. There is besides an | we think, that two men can keep thirty-two lamps trimmed year. We have collected the several items for convenient 


trouble to let the engine run at a higher speed, 
and the safety valve Sead not allow a higher 
pressure than 75 Ib. to be carried without risk 
of blowing off. Against the lower speed must 
be put the resistance incurred by driving with 
a riding belt. All things consi ered, it is clear 
that with this plant 43-H.P. is ample for the 
+ bearer and this mds very closely with 

e statement of the ers of the Brush ma- 
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reference into the following table of total expenses :— 


| Per hour the 
Per year, er A are 
| y 
Interest at 4 per cent, on 

Coal at £1 per ton --| 10910 0 |0 6 0 1 6°00 
Driver’s wages’... ... 915 0/0 5 0 1 3-00 
Cost of maintenance at, 

20 cent. ... ... 200 0 0 |0 10 115] 2 8°87 
Do. of carbons -| 148 00/080 2 00 
Wages of twomen .. .... 25510 0 014 0 3 60 
Rent, taxes, and rates | 100 0 0 |0 5 575) 1 4°43 
Total cost of working 32, 

arc lights... ... ... ....942 5 0 |2 11 7°85 | 12 10°195 


It will be seen that the cost of carbons for the lam 
considerably exceeds that of the coal for the engine. e 
have charged the coal at £1 per ton, but this is a very 
high price for engine coal. If we take 10s. as a fair price, 
it will be seen that coal becomes quite an insignificant item. 
We believe that all our figures will be found trustworthy. 
The item for lamp-men would, perhaps, be best divided 
into two sums of 10s. and 4s, per , the man who 
received the highest wages being sup to know enough 
about electricity to test for teaoiation, &c., while the other 
would be little more than a labourer, or a stout lad learn- 
ing his business, 

ith the data before us we can draw a comparison 
between the cost of street lighting for a small town with 

and electricity. The plant required to make gas for, 
et us say 500 street lamps, which will suffice for, say, five 
miles of streets, cannot be less than £2000. But instead 
of giving all the items of the cost of making gas as we have 
done in the case of the electric light, we shall take gas at 
5s. a thousand cubic feet—and no small town can expect to 
obtain gas for less, because it is only when manufactured 
on a large scale that the bye products become of much 
value. Each lamp will use five cubic feet per hour, 
or in all, 2500 cubic feet. The cost of lighting will therefore 
be 12s, 6d. ang hour, or within a trifle of the sum 
named in the last column of the preceding table. 
But to this must be added something for cleaning, 
lighting, and repairing the lamps, so that the whole 
cost will be considerably in excess of 12s. 11d. per 
hour. But for 12s, 11d. per hour the electric arc gives us 
the light of 64,000 candles, while the ives the light of 
but 10,000 candles, if the best senile ceonens are used. 
Thus estimated, in terms of candle power, is 
actually 6'4 times dearer than the electric light. ye 
be argued, and with some force, that 500 street lamps will 
be on the whole better adapted to the wants of a small 
town than thirty-two arc lights. But it does not appear 
to be necessary to use lamps of 2000-candle power. Messrs. 
Siemens have at the Crystal Palace a street lamp which 
appears to be just whatis wanted. We have not measured 
its intensity, but it is probably less than 1000-candle 
power. Sixty four such lamps would, if judiciously dis- 
tributed, light up a small town very well indeed. 

It will be seen that we have said nothing concerning the 
incandescent lamp. As yet we have had no opportunity of 
testing the power required to work it. Its suitability for 
lighting places is now being tried at Victoria station 
by the London and Brighton Railway Company, and at 
another time we may have something to say concerning it. 
Meanwhile we venture to hope that the figures we have 
placed before our readers ma found useful, That they 
are trustworthy concerning all that came under our imme- 
diate observation there can be no doubt ; and we feel cer- 
tain that engineers generally will admit that the estimated 
figures, such as the allowance for maintenance and wages, 
are consistent with the best practice and with their own 
experience, 


THE SWAN GARDEN ITRONWORKS. 


Four years ago Mr. John Lysagh, proprietor of the St. 
Vincent's Galvanised Ironworks, Bristol, purchased the Swan 
Garden portion of the ironworks at Wolverhampton, carried on 
for so many years by the late firm of G, and B, Thorneycroft and 
Co. After putting them in repair and making very considerable 
alterations and additions, he started them for the purpose of 
supplying the works at Bristol with sheet iron of a superior 
q ity and finish. This resulted in such an increase in the 

emand for the “Orb” galvanised sheets, both at home and 
abroad, that it became necessary, in order to meet that demand, 
to increase the number of sheet mills from seven to eleven. For 
this purpose the following additional new plant has been 
put down during the last nine months, and has recently been 
successfully started :—A forge, consisting of eight puddling and 
two ball furnaces, five horizontal furnace boilers with double 
flues and Galloway tubes, a 50 cwt. double-acting steam hammer, 
a horizontal high-pressure steam engine, 25in. cylinder, 4ft. 
stroke, driving a fly-wheel 30 tons weight, from which a train of 
bar rolls is worked direct. This forge is very compactly 
in a semicirclar form, with the steam hammer in the centre. A 
set of guillotine cutting-down shears driven by an independent 
engine, two double sheet mills—equal to four single mills—each 


is 
consisting of two pairs of chilled rolls and one pair of bar rolls, 
with suitable arrangement for working hot iron shears, two pile- | trad 


heating furnaces and two open annealing furnaces, two hori- 
zontal furnace boilers with double flues and Galloway tubes. 
These two boilers are attached to the pile-heating furnaces ; one 
in each mill has also been put down. The two double mills 
are driven by two horizontal steam engines, 36in. cylinders, 
5ft. stroke, with equilibrium valves and other arrangements 
of the most modern and approved principle. Each engine 
has a fly-wheel 26ft. diameter, 65 tons weight, the rims of 
which are in one piece, and weigh 45 tons each ; the boss and 
arms are in one piece also, and weigh 20 tons each. The moulds 
for the wheels were struck up in loam sand, or in other words, 
were formed of brickwork covered over with loam sand, and 
then properly dried and prepared to receive the molten metal, 
which was run from three air furnaces, the time occupied being 
in each case about six minutes. The rim and arms of 
each wheel remained in the mould for a week before they 
were sufficiently cool to be removed to their respective 

itions, which latter was a very tedious process. Each mill 

worked direct from the fly-wheel shaft at a speed of thirty- 
five revolutions per minute. The sheetiron shears for both mills 


are driven by an independent horizontal steam engine. There is 
also a very complete arrangement for close ing the sheets 
from these mills, consisting of a chamber large enough to con- 
tain four annealing boxes, with suitable appliances for charging 
and drawing, also for putting on and taking off the covers. 

In addition to the seven furnace boilers mentioned above 
there are two horizontal firing boilers with double flues and 
Galloway tubes. The flues from the whole of these boilers are 
carried under ground into two chimney stacks, each 120ft. high 
from the floor line, with a 7ft. opening from the bottom to the 
top. The base of each stack is 14ft. 6in. square outside measure. 

The whole of these works are roofed over with galvanised 
sheets fixed upon wrought iron principals and girders made 
at the Bristol works of the firm. The engines and steam 
hammers were supplied by the Lilleshall Company, Limited, 
Shropshire, and have given the greatest possible satisfaction, 
all having started to work without a single mishap. The whole 
of the castings used in putting down these works, including the 
large fly-wheels, were made at the Swan Garden Ironfoundry, 
belonging to the firm, and reflect great crédit upon all concerned. 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


Prices, neither of finished nor of iron, were stronger on 
*Change in Birmingham to-day—Thursday—nor yesterday in 
Wolverhampton ; nor were they mg | sensibly weaker. The close- 
ness of y-day kept consumers from giving out orders. They 
mostly desired to hold back from buying till the Ironmasters’ 
we Meetings are over. Meanwhile the finished iron esta- 
blishments, which are wanting specifications for their mills, are 
keeping their forges at full work bars for 
use in the mills when the specifications are to d, and to afford 
-_ ss for the mills when the hot weather virtually closes 
the forges. 

Bars were not difficult to buy to-day at from £6 10s, to £6 15s. 
for common sorts ; medium qualities were from £6 15s. to £7; and 

bars ran up from £7 to £7 10s. and £8 2s, 6d. per ton. 
ere was a tolerably good business done in bars of light sections. 

Hoops were again inquired for on account of United States ; but 
tnakers’ prices were dec: to be too high. The business now 
doing is mainly on account of Australia, New Zealand, Italy, and 
Spain. Hoops of the usual sections were easy to buy at from 
F 2s. 6d. to £7 5s. 

Sheets were in quiet sale both yesterday and to-day, but there 
was hardly so much complaining that the galvanisers were with- 
holding specifications. Singles might have been been bought at 
from £8 to £8 5s.; doubles, £9 5s., and trebles down to £10 5s. to 
£10 10s, and upwards. There were few firms who were stickling 
for the 30s. difference between these three gauges. Stampi 
sheets were procurable for deep stamping at from £12 to £15. 

Boiler plates were £8 10s. to £9 and £9 10s., with a quiet sale. 
Tin-plate of the common quality was dull. 

Pigs were to be had below most vendors’ open market quo- 
tations. Good sales have in the past few days been made by the 
chief local smelters. Of Spring Vale qualities 5000 tons have 
been sold since March came in for delivery during the ensuing six 
months. The prices of this brand are—all-mine, £3 7s. 6d.; 
hydrates, £2 17s. 6d., and part-mine, £2 7s. 6d., though less by 
half-a-crown would have been occasionally taken from good cus- 
tomers. 

All-mine iron of the firms generally was quoted at £3 10s. easy, 
and cold-blast £4 10s.; part-mines were 52s. 6d. to 55s.; and cinder 
sorts were procurable at from 42s. 6d. to 48s. per ton. Northamp- 
ton qualities were 58s. to 52s. 6d. in the open market, but favoured 
buyers declare that their offers of 47s. 6d. were not invariably 
rejected. Derbyshire pigs were less yielding at 50s. to 52s. 6d. per 
ton. So stoutly are some of the firms contesting the ground with 
their customers that ———— an agent reported the loss of an 
order for 500 tons because he declined to accept the 3d. per ton less 
which a competitor took. Hematite qualities were to be had at 
from 72s, 6d. down to 70s. Taken as a whole these pigs must be 
reported a shade easier on the week. Nevertheless the Barrow 
smelters have so much confidence in the future, and are already so 
well sold, that in the past day or so two lots of 1000 tons each have 
been allowed to pass because a trifling drop upon the smelters’ 
terms offered by a customer would not be accepted. The produc- 
tion of all-mine hot-blast pigs will be increased three weeks hence 
by the blowing in at Willenhall, by Messrs. Ball, of one of their 
two furnaces, which have been standing idle for some years. 

Little or no change was reported in coal, but the more winterly 
weather and the attempt to get the colliers in the Dudley 
~— to demand higher wages had together a strengthening 
tendency. 

The miners of the Rowley and Old-hill districts gave notice last 
Saturday for an advance of 6d. in thick, and 3d. in thin coal. The 
action is condemned throughout the other districts of South 
a and there is no likelihood of the demand being 
con: 

Ata representative meeting of ironworkers’ delegates held on 
Monday at Walsall the wages’ question was here ey The 
secretary to the Mill and Forge Wages’ Board said he would bring 
forward information showing that the men were entitled toa better 
basis than that which had hitherto regulated wages. The sugges- 


The proposals for insurance put forth by the Employers’ 
Liability Assurance Corporation, Limited, have been ht 
before the South Staffordshire ironworkers this week, with the 
result that it was resolved that the operatives’ secretary should 
wait upon the masters, with the view of favourably recommending 
the scheme to their notice. 


alvanising works in this district, it may be mentioned that Messrs. 
Davies Bros. and Co., of the Crown Ironworks, Wolverhampton, 


interests of the and tricycle is fast 
ming an incr y im in in Coventry, Bir- 
mingham, and will, it is bo be material 
weeny by an exhibition of such machines, which has this wee 


exceeded. 
Muntz’s Metal Company, Limited, have made a profit on the 
year of £28,685, 


double birding barrels, and 17,318 single barre 
description ; 1283 common double barrels 


South Staffordshire manufacturers learn with much satisfaction 
that Mr. Jno. Collett, the Director of Navy Contracts, has, in 
response to the invitation of the Wolverhampton Chamber of Com- 
merce, consented to visit the district to hear manufacturers’ views 
on Navy contract tendering. pit 


NOTES FROM LANCASHIRE. 


(From our own Correspondent.) 
only very quiet during the week, and there was a flat market 
at 5; Phe a on Tuesday, with an easier tone in prices. Buyers 
seem determined to hold back for the present, and an 
tions now taking place are for the most pre tans § to small 
cheap lots of district brands to cover absolutely poaes require- 
ments. The close of the quarter no doubt influences buyers to 
some extent, but the state of the Scotch and North of 
markets where, although heavy shipments are at present 
made, the general tone of the reports is less favourable than 
late, gives rise to the suspicion that when the pressure to complete 
Austrian orders prior to the new tariff coming into tion is 
over, there will be a collapse in the market so far as the forei 
nceashire makers of pig iron are doing extremely little, and, as 
I have already pointed out, the new business coming in is so limited 
that the output is gradually overtaking the deliveries. For local 
ig iron, delivered equal to Manchester, makers have been holding 
‘or 49s. to 50s., less 24 per cent., for — and foundry quali- 
ties; but at these figures they are not able to book new orders, 
owing to the lower figures at which district brands, ially 
Lincolnshire, are offered, and there would be a disposition to 
entertain offers. 
Lincolnshire brands, delivered into this district, can be t 
at as low as 47s. 6d. to 48s., less 24, with quotations for 
brands ranging from 48s. to 50s.. less 24 ; but these do not represent 
the figures at which all‘the makers are di 
they have still large deliveries to make, higher rates are being 
asked. For Middlesbrough iron, delivered equal to Manchester, 
tati inally are about 51s. 10d. to 4d, pe r ton, net 


there are sellers for local wean | _ these 
ly the amount 


trade 
followed up by better — for the finished work. The reports for 
the past month from the various districts connected with the Iron- 
founders’ Society, which, to some extent, represents the basis of 
the engineering trades, return work as good in only one or two of 
the wally important centres of industry, and the number of men 


ping | in connection with the society who are out of work shows a decrease 


of not more than forty-one over the whole kingdom, the respective 
figures being 584 this month as com with 625 last month. 
So far as the Lancashire district is concerned the society’s 
show trade to be good in Salford, Liverpool, and Roch- 
le, but only moderate in Manchester, Birkenhead, Bolton, 
Barrow, Oldham, and Stockport. From my own inquiries 
in the district I find general engineers, tool makers, locomotive 
builders, and boilermakers to be well employed as a rule ; cotton 
machinists generally have also a good deal of work in hand, but 
the activity in this branch is due more to foreign orders than to @ 
really large amount of home work, although the number of new 
mills either projected or being actually erected must necessaril; 
bring local orders into the market of considerable weight. Wii 
to wages, matters are generally quiet in ire, but in 
other districts the attitude now being taken by the men is 
gi rather as a check upon employers in tendering for new 
wor 

The coal trade is without material A continuance of 
the colder weather will no doubt impart a little more activity to 
the house coal trade, but with the abundance of supplies in the 
market this will not be appreciably felt beyond a tempozary check 
to the downward tendency of prices. Common round coals fi 
iron making and steam continue plentiful and — 
price, but engine fuel, so far as the better qualities of are 
concerned, show a tendency to harden. Heavy stocks of coal are 
held throughout the district, and comparatively very few of the 
pits are working more than three to four days a Pros Prices at 
the pit mouth remain at about 8s. 6d. to 9s. for best coal; seconds, 
6s. up to 7s.; common round coal, 5s, to 5s, 6d.; burgy, 4s. 6d. to 
5s.; good, 3s. 6d. to 4s. per ton. 

Local made coke for iro ing and other manufacturing 
purposes continues in fair demand at about 9s. to 10s. for common 
means 6d. to 13s. for the better qualities, at the ovens, but gas 
coke is a 

** How we Ventilate our Mines by Machinery ” was the title of 
another of the series of lectures 7 arranged for the miners 
engaged at the pits in the Dukinfield district, which was delivered 
b . C. M. Percy, of the Wigan School of Mines, on Wednesday. 

. Percy, in the course of his lecture, said there was a vee gen 
deal that the mechanical engineer might do and ought to do at 
collieries. Pumping would, in the future, be carried on with appli- 
ances perhaps not cheaper in themselves, but less expensive in 
working. uling was even yet in a somewhat crude state of 
development, and afforded great scope in the way of improvements 
for energetic engineers and enterprising colliery proprietors. Coal- 
getting under existing arrangements was carried on in a barbarous 
ashion, and the danger with explosives was very great, and the 


arpa of combustion ing away by the up-cast shaft. No 
oubt except for shallow pits the mechanical system of ventilation 
was more expensive, but with really good appliances worked by 
condensing engines, mechanical ventilation even for deep mines 
would come very nearly to the furnace. Mechanical ventilators 
might either act to compress the air or to exhaust it, and in several 
forcing air in was more effective than sucking it out, but. 
the inconvenience of effectively closing in the top of a down-cast 
shaft for forcing arrangements had led to the almost universal 
adoption of exhausting appliances placed at the top of the up-cast. 
Mechanical ventilators might be divided into three classes—| 
pumps with clacks ; second, revolving wheels sweeping out a 
uantity of air at every revolution ; and third, fans working on 
the centrifugal — Fans on the last-named principle 
were, however, those most F wee in use, and those most in 
favour were the Guibal, the Waddle, and the Schiele, all of which 
in practice had given very excellent results. The Guibal and the 
Waddle were made any size up to 50ft. diameter and worked 
slowly, the be ge being connected direct. The Schiele was a 
small fan exceeding 15ft. or 16ft. diameter and worked 
quickly, power being communicated from a large pulley on the 
engine a, means of a strap to a small pulley on the fan shaft. 
Wr. Percy no strong preference for either lenge ct small fans, 


but his opinion was that the blades should be inclined backwards, 
discharge freely all round the cir- 


and that the fan should either 


to sell, as, where _ 


4 
In the finished iron trade there is stilla fair amount of activity, 
and the leading makers generally are my well employed. Toler- 
ably large shipments of hoop iron are being made to America at 
ya og to about £7 2s. 6d. to 5s. per ton. delivered at 
iverpool, but 
and in ti 
of new business coming in is o 4 1 in extent. In some 
cases makers are getting rather short of specifications, and are ; 
easier to deal with, but there is no actual giving way in quoted : 
prices, which, for delivery into the Manchester district, average 
about £6 15s. and £6 17s. 6d. up to £7 per ton in some cases. 
Judging from the reports sent in by the various districts con- F 
nected with the iron and engineering trades’ societies, an improve- 
ment in these branches of industry is evident toa moderate extent, 
and there is a continued gradual reduction in the number of men out 
of employment. The reports made by the employers also show 
tion was adopted by the meeting. 
waste with the very handy but obsolete tool, the pick, was fright- 
ful. This state of things certainly could not and would not con- | 
tinue. In ventilation, the mechanical engineer had, during the last 
—s years,done a great deal, and, on the whole, had done it well. 
Amongst the contracts which are on hand at some of the big| So far as simply producing a current of air was concerned, 
nothing could surpass the excellence of the furnace, and especi- 
ally in deep mines, because the efficiency of the furnace 
are engaged on con’ or the way Company and the | increased with the depth ; but there was the danger of setting 
Mexican Railway Company, embracing quiveninal corrugated | something on fire in the vicinity or in the shaft, and there was the 
sheets, gutters, ridge capping, and the fittings. One of the items | injurious influence upon winding ro’ conductors, &c., by the ee, 
ttering and ridging hn. thick, which is something unusual in 
trade, and roofing the new works of a large firm in the iron 
between 4000 and 5000 operatives are engaged in this trade, and it 
is probable that in Birmingham this number is equalled if not 
ear’s trading of £3591. The definitive proofs included 105,375 
lis of the same 
breech-loadin, 
irding rels; 13, reech- m: Is 21,819 
choke-bore barrels; 102,514 saddle-pistol barrels ; 
and 4467 of the same _ of 7 barrels. 


218 


THE ENGINEER. 


Marca 24, 1881. 


cumference or have a complete spiral casing opening into an 
enlarging chimney. ‘ 

A meeting of the Executive Committee of the Manchester and 
Salford es’ Council was held on Wednesday evening prepara- 
tory to a special meeting to be held in Manchester on Saturday, 
when delegates — by tee of 50,000 trades’ unionists in 
the imm te district will present, and an address will be deli- 
vered M.P., after which a 
appoin carry out the necessary arrangements for the a 
coming Trades’ Union Congtess to be held in Manchester. 

Barrow.—Judging from the extra animated character of the 
demand noticeable in hematite pig iron at the beginning of the 
week I thought the Week’s notes wotild have chronicled a much 
better — in inquiries for iron; but the slightly better inquiry 
with which the week opened has not been maintained, and the 
— of the market is practically the same as las 

e 


reported 


spurt” on the part of buyers was of very short duration, 
and even when contracts have been tendered for at lower figures 
the result has not been the securing of many orders. Stocks are 
in , and unless the demand shows some signs of improving, 
stocks will inetease to such an extent that makers will be under 
the necessity of restricting the output. The demand all round is 
very quitt, and although the shipping season is now open America 
shows no sign of increasing her inquiries. A better sale of iron 
on Amefican account can hardly be looked for now unless freights 
are lowered ; then our English markets will be in a better position 
to compete with producers across the Atlantic. Prices are again 
down, No. 1 Bessemer being quoted at 57s. 6d.; No. 2, 56s. 6d.; 
No. 3, 558. 6d., net f.0.b. West coast ports, delivery over the next 
three months. Steel mills are in full work, but the demand has 
diminished slightly. Steel rails are quoted at £6 2s. 6d., but I 
believe that £5 158. has beeh quoted. Iron shipbuilders are likely 
to be more actively employed, as they have lately secured a few 
orders of fair tonnage. Other industries are in receipt of a fair 
amount of work. Iron ore is a shade lower to buy, being from 
14s. to 15s. per ton on trucks at the mines. Coal and coke in good 


consumption. 

At the Ronhead mines, owned by Messrs. Kennedy Brothers, 
the underground men have had an increase of wages given them 
— to 3s. per week. The advance has been given unsolicited by 

e men. 

The development of the iron ore industry in South Cumberland 
is making rapid strides, and efforts are being pushed to fi, at 
some of the veins of ore which are known to abound in the Millom 
district. On the Hestham-and Langthwaite estate, and at Raven- 
glass, boring operations are being carried out on a pretty large 


le. 

The Lonsdale Iron Company at Whitehaven is about to follow 
the example of the Distington Iron Company in the same neigh- 
bourhood, by blowing out its two furnaces, with a view of effect- 
ing necessary repairs and relining the furnaces. This will result 
in the blowing out of four of the furnaces in West Cumberland. 

Some vety heavy classes of work being now on hand in the 
Barrow shipyards, the platers in the employ of the company did 
not return to their work after breakfast-time on Saturday last, as 
they were anxious to havesome arrangement as to the pricesat which 
the work shall be done. A satisfactory result was, however, come 
to, and the men went on with their work on Monday, the arrange- 
ment being satisfactory to all parties. 


THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


Tue event of the week has been the announcement of Messrs. 
Charles Cammell and Co., Limited, the Cyclops Steel and Ironworks, 
that they Faw od to purchase the Dronfield Steel Works, and the 
Derwent Hematite Iron Ore Company, at Workington, where they 
intend to carry on the export rail trade. It has been known for 
some time that Messrs. Wilson, Cammell, and Co., of the Dron- 
field Steel Works, had finally resolved to transfer their rail busi- 
ness to the coast. The report was repeatedly contradicted, 
but information in my jon caused me to adhere to 
what I originally announced—that the steel rail business at 
Dronfield would eventually go to the coast. Messts. Cammell 
and Co.’s atinountement is the vindication of that statement. 

The removal, however, has come about in an per pe way. 
It was believed that the business at Dronfield would simpl 
—- the coast, oy that there would be an end of it care 

rf e proposal assumes a more important shape. 
Practically, the Dronfield Steel Works and the Derwent Iron Com- 
pany will be extinguished in Messrs. Charles Cammell and Co. 
whose immense undertaking — £800,000 paid-up capital, and 
£350,000 debentures—will augmented by the creation of 
£350,000 new stock to accomplish the purchase of the two works. 
The object in view is to retain the Sheffield export trade in rails. 
Sheffield commenced the manufacture of steel rails some twenty 
ago, and had a monopoly of it for some years, when Barrow-in- 
ess broke in, and afterwards South Wales, Middlesbrough, and 
continental houses. Gradually the export portion of the trade has 
drifted away from Sheffield, owing to the cost of bringing the hema- 
tite irons from Cumberland to Sheffield, and taking the rails to the 
ports of delivery. There was thus a double iage to pay, equal 
to about 18s. a ton, i.c., 88. a ton for bringing the field 
and 8s. to 10s. a ton to get the rails on board ship. 
with a heavy turnover of weight—some 120,000 
this is, of course, a t matter. To Messrs. Cammell and Co. it 
means £50,000 to ,000 a yeat. By taking the works to the 
blast furnaces, and thus combining the production near the sea, the 
whole of the railway carriage on the pig iron would be saved, and 
the cost of shipping very materially reduced. At Workington 
there are three blast furnaces, and it is intended to erect steel 
works ble of ucing 2500 to 3000 tons of steel rails per week, 
on hand Ghose 0 furnaces. The new works will simply be the 
Dronfield machinery and plant put down at Workington. The 
material will run into the Bessemet converter red-hot from the 
blast furnaces, without = necessity for re-melting. The works 
are Within a few miles 6f the Cumberland hematite iron ore field, 
and the Cleator and Workington Junction Railway, which inter- 
seots that field, rutis into the company’s premises, which are also 
connected with the London and North-Western Railway. 

Messrs, Cammell and Oo., it should be added, intend to use the 
Workington establishment exclusively for making rails for the 
export trade. This is a very im nt branch of their business, 
which is a increasing. eir extensive establishments at 
Penistone and Sheffield will remain as before, with the exception 
that they will cease making rails for export, except in the case of 
those foreign firms who insist on Sheffield made rails. These 
orders, with all contracts for home delivery, will be carried out 
at the home establishments. Two ee ints remain to be 
noticed with regard to the Penistone Works ; Messrs. Cammell and 
Co. believe that a great development of the Bessemer steel trade 
is yet to come in the manufacture of sleepers for the permanent 
way of railways. Wooden sh will be ultimately replaced by steel 

, ae has a! been done in France and Germany. For this 
the company be favourably situated at Penistone. Then in 
régard to the dephosphorising process, the Penistone works would 
bein 4 a. in reference to the Lincolnshire ore, which is 
belii to be better adapted for the than Cleveland. 
The company expect that the general effect of this energetic and 
plucky a will be to lift their company into the first position 
as regatds the steel rail trade, and to secure to them ultimately 
command of all the raw material they require. To the Midland 
Railway Com the removal will be in i as the two 
works, Cammell’s and Dronfield, 
in operation. was impossible, however, for 
ever to have reduced the charges of transit sufficien 
admit of successful competition with houses on the coast. 


Another question suggests itself ; Will other steel houses have to 
follow in self-defence ? 

Several local reports are important enough to be suminarised 
here. Messrs. Cammell and Oo. have had a very prosperous year, 
and are able to pay 74 per cent. for the twelve months, their to 

t for the period being £60,686, making, with £20,685 brought 
‘orward from last year, £81,371. After prying the dividend and 
other charges, there remains to be carried forward to the current 


year the sum of £21,371. 

essrs. William Jessop and Sons, Limited, Brightside Steel 
Works, have made a profit—including £3067 brought forward—of 
£44,572, of which £37,323 is available for disposal. £4000 is set 
aside for depreciation of buildings and machinery; £5000 is 
written off to extinguish formation expenses, and the reserve fund 
is increased to , leaving £25,830 for dividend, which is 
declared at the rate of £9 3s. 4a. per cent. on the paid-up capital, 
carrying forward a balance of £4691 to next account. On the 
other hand, Messrs. Cocher Brothers, Limited—files, &c,—report 
a loss on the year’s trading of £928; Messrs. Unwin and Rodgers, 
Limited—cutlery—a loss of £260, which added to a loss of £845 in 
1880 makes £606, which absorbs within about £100 of the balance 
standing at the credit of the profit-and-loss t on D b 
31, 1879. The directors ask the shareholders to say whether under 
these circumstances they will continue to carry on business. 

The Bilbao Iron Ore Company, which is mainly owned in this 
district, pays no dividend for 1881. Their sales, the directors say, 
have pnd a diminished, owing to the high rates of freights, while 
the price of ore has fallen at the same time. The two causes 
account for the unsatisfactory result. 

Messrs. Newton, Chambers, and Co., Limited, Thorncliffe and 
Chapeltown Ironworks and Collieries, are offering £160,000 in 
6 per cent. debentures of £50, £100, and £500 each, redeemable in 
three, five, or seven years. The business was recently converted into 
a select limited company, which purchased the undertaking for 
colliery’ trade ts exceedingly languid, so languid that 

e colli trade ex ingly guid, so languid t! a 
colliery soupieder told me this ook he knew of only two collieries 
which were yielding a profit. 


THE NORTH OF ENGLAND. 


(From our own Correspondent.) 

THE Cleveland iron market, held at Middlesbrough on Tuesday 
last, was remarkably quiet and steady in tone, and previous prices 
were maintained. Not much business was, however, transacted. 
The smelters held the weekly meeting, or conference—which has 
now become habitual with them—before the market, and decided 
to adhere to theif quotations of the week before. Those quota- 
tions were 43s. 6d. per ton for prompt f.o.b. delivered of No. 3 
g-m.b., and other qualities in proportion. Owing to the briskness 
of shipments during the present month, the stocks at the blast 
furnaces have become véry , and consequently the warrant 
stores are very largely drawn on. The stock in Connal’s Middles- 
brough store has declined during the week no less than 4154 tons, 
an amount which largely exce anything experienced for some 
time, An increased demand for warrants has naturally arisen 
and this is likely to continue so long as they can be obtained, as at 
present, at less than makers’ prices. 

The manufactured iron e continues steady, with some signs 
of improvement. There is very considerable pressure for quick 
delivery of specifi¢ations against current contracts, and not a little 
inquiry on account of the future. Some “ ing ” transactions 
in plates are reported. Glasgow merchants have appeared on the 
Tyne and elsewhere, offering and sélling plates, in quantity, at 
considerably below current prices. It is believed that these sales 
are not covered, and should the market rise, or even remain steady 
the operators will certainly be caught. Ship plates are still quoted 
at £7 5s., and angles and bars at £6 10s., Pout. Middlesbrough. 
Old rails command 77s. 6d. for flat bottoms, and 80s, for double 
heads, c.i.f. Tees, net cash. Puddle bars are in demand at 87s. 6d., 
and steel rail ends at 70s., f.0.t. maker's works, 

The coal trade is weak in tone, and there is a manifest tendency 
towards lower prices. 

The annual report of the Tees-side Iron and Engine Works 
Company, Limited—late Hopkins, Gilkes, and Co.—has been 
itsued. It is not a very encouraging one. e company made a 
loss on pig iron until tember, when the restrictive policy was 
adopted. A profit was then obtained, which has wiped out a 
portion of the previous loss, and it is hoped that perseverance in 
the same direction will obliterate the remainder. Arrangements 
are being made to take the slag away in craft and tip it out at sea, 
by which a saving will be eff e engineering and foundry 
departments have been well occupied, but unfortunately not at a 

fit hitherto. The bar and angle mills have been set to work, 
ut too recently to say anything about results. It it intended to 
borrow a further sum of money on moi e to meet the needs of 
the concern, and the shareholders are asked to sanction the inten- 
tions of the directors in this respect. The net loss is £5890 3s. 10d., 
but this, goed with some portion of the accrucd dividend on 
preference , the directors hope to wipe off before the end of 
the present year. Of the directorate, Messrs. Putnam, Smith, and 
Swan retire, and the last two offer themselves for re-election. 

At the last meeting of the Cleveland Institution of Engineers 
an interesting paper was read by Mr. James Taylor on improved 
appliances for conveying and shipping iron. . Taylor, who is 
; roar m er of the Tees Union Shipping Company, has 

evoted considerable attention to this subject ; and has devised a 
truck wherefrom the iron load can be slung and lifted out bodily 
with the test ease, From the discussion which ensued it was 
evident that Mr. Taylor’s ingenious efforts were cordially appre- 
ciated by the Cleveland Engineers. 


As was perp the export trade in pig iron has continued 


to expand, and the shipments during the past week have amounted 
to upwards of 17,500 tons, which is the largest that has been 


despatched from Scotland for at least eighteen months. This 
great extension in the export trade is the result of a very brisk 
emand from the Continent. France, Italy, and Germany have 
each been taking larger quantities of iron than usual. On inquiry, 
however, I find that the new orders booked from the Continent are 
not so humerous as they were a few weeks ago. is fact wo 


seem to indicate that in co weeks the shipments will not be 
quite so large. Indeed, we have peckally, ost reached the 
heaviest ent of the spring season. e quantity of pigs 


despatched during the week to the United States was rather over 

tons, which com: favourably with that of the correspond- 
ing week of 1881. import trade from Cleveland districts has 
likewise somewhat improved, and consumption in Scotland con- 
tinues steady. The transactions in the market have not been quite 
80 nutherotis, and as a consequence prites at the beginning of the 
week showed a decline of about 6d. on the highest point touched 
last week. The stocks of pig iron in the public stores show only 
A small reduction of 50 tons, and still amount to about 630,000 


Business was doné in the warrant market on Friday morning at 
49s. 3d. t0 49s. 44d. cash and 49s, 5d, to 49s. 7d. one month, the after- 
4d. to 49s. 1d. cash, and 49s, 6d. to 49s. 44d. 
one month. On Monday the market was quiet with business in 
the forenoon at 49s. 1d. to 48s. 10d. cash, and 49s. 3d. one month, 
and in the afternoon at 48s. 104d. cash, and 49s. 14d. one month. 
On Tuesday the market was fiat with, business in the morning at 
49s. 144. to 488. 9d. one month, and 48s. 10d. to 48s, 6d. cash, 
while the afternoon’s quotations were 48s. 7}d. to 48s. 6d. one 

3d. cash, Business was on 


month, and 48s. ‘ir to 48s. 
Wednesday at 48s, 1}d, cash, and 488, 44d, one month, 


Thursday—owing to the reduction of the bank rate, the market 
was firmer, with transactions up to 48s. 44d, cash, and 48s, 8d, 
one month. 

Owing to the slight relapse which has taken place in the warrant 
market, the values of makers’ iron, which had improved towards 
the close of last week, now show little change upon the quotations 
noted a week ago. The figures are as follows :—Gartsherrie f. o.b. 
at Glasgow, per ton, No. 1, 58s. 6d.; No, 3, 51s.; Coltness, 59s, 6d, 
and 53s.; Langloan, 59s. 7d. and 53s, 6d.; Summerlee, 578. 6d, and 
50s.; Calder, 57s. 6d. and 51s, 6d.; Carnbroe, 53s. and 50s.; Clyde, 
Sls. and 49s.; Monkland and Quarter, each 49s, 6d. and 47s, 6d. 
Govan at Broomielaw, 50s. 6d. and 48s.: Shotts at Leith, 59s, an 
53s. 6d.; Carron at Grangemouth, 50s. 6d. (specially selected, 55s, 
and 49s. 6d.; Kinneil at Boness, 49s. and 47s, 6d.; Glengarnock a 
Ardrossan, 53s. and 50s.; Eglinton, 49s. 6d. and 47s,; Dalmelling- 
ton, 49s, and 48s, - 

There is no change to report this week in the condition of the 
malleable iron trade. The works still continue busy, but there is 
a lack of new contracts, and prices are a shade easier. 

Throughout the engineering trades activity still prevails, and 
since last report a number of good orders have been placed in the 
shipbuilding trade, which will tend to prolong the prosperity of the 
marine engineering department. It may be accepted as an indica- 
tion of the confidence felt by the shipbuilders in the condition of 
the trade, that they have conceded an advance of wages to the 
operative engineers. Slackness is felt in the light department of 


the foundry trade, and some of the pipe founders find them- 
selves running short of work, 
The coal trade is, if anything, rather better, taking the whole 


country together, although in some of the districts full time is not 
being obtained at the collieries. In some places miners have been 
making a virtue of necessity, and declaring that they have entered 
upon a policy of restricting the output, when the truth is that 
they are not able to work on account of want of facilities for ge 
ting the mineral away from the pits. Competition is very keen in 
the trade, and prices are without alteration. It appears from 
statistics made up for the month of February that the total 
amount of coal shipped to peneign ports from Scotland was 58,483 
tons, as compared with 48,429 in February, 1881, On the other 
hand, the shipments of coal from Scotland to London and other 
ports in the United Kingdom amounted to only 66,968 tons, 
against 87,939 in the same month of last year. 

Throughout the eastern mining counties the coal trade has been 
dull, oak the Associated Colliery owners of Fife and Clackmannanh 
have intimated a decrease on the miners wages’ of 124 per cent. In 
these counties prices have fallen during the past three months 
from 1s. 6d. to 5s. per ton, The men profess to be taken by sur- 
prise by the reduction, and an effort is proposed to at least effect 
acompromise. It is pointed out by them that the official returns 
of the output of coal in Fifeshire for 1881 were very satisfactory 
showing that 2,198,601 tons were raised, being an increase of 
94,593 over the production of the preceding year. 


WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

ALL interest this week is centred upon the results of the Parlia- 
mentary Committee’s inquiry into the various bills before them. 
The first, so far, the Glyncorrwg and Swansea bill, and_ the 
Rhymney and Merthyr, are very engrossing. The best evidence 
in support that could be obtained has been tendered, and the pro- 
moters are hopeful. The Glyncorrwg and the Swansea Ba: 
fairly divided public favour. In support of the second I shall 
expect excellent testimony from Mr. T. Joseph, one of the best 
authorities in South Wales on the coal system, 

By the withdrawal of the Great Western connection with 
Cyfarthfa, the Taff Vale and Rhymney railways are left in - 
sition, but it is understood that the Great Western will unite 
with the Rhymney. A severe contest may be expected, but I 
should not be surprised if both succeed. There is no reason wh: 
both lines should not be carried out, but if only one, then the Ti 
Vale has the strongest claim, as for several years it has attempted 
to get Mr. Crawshay to join in forming a railway connection, and 
thus facilitate its traffic. 

Efforts are on foot to form an important coal company. Those 
who are on the search may be satisfied that the La gaye tract is 
the finest in South Wales. An immense capital will be required, 
I pointed out in these columns several years ago the merits of the 
scheme, and suggested that its embarkation was only a question of 
time. Coal speculations, however, are flagging again, for the 
industry is beginning to wear a less prosperous aspect. The busi- 
ness of the three ign ts shows this. Cardiff, from an 
export varying from 115, to 125,000 tons, has fallen off to 
90,000 tons ; Newport, from 29,000 to 21,000 tons ; and Swansea, 
from 26,000 to 20,000 tons. ‘This looks serious. I do not, however, 
regard it as due altogether to 4 falling off in trade. ‘arthfa, 
for instance, has been working short time of late; but there are 
plenty of orders on the books, and the slackness is due to the non- 
arrival of steamers at iff. 

The machinery is being placed at the Prince of Wales's dock, 
Swansea. I hear high praises of its excellence, and shall shortly 
devote a little time to give a more ci tantial t 

Swansea has again met with a reverse in failing to get the 
Mumbles tramway converted into a railway. I have not seen the 
proposed plans; but if the railway was intended to be an open 
one, Iam not stirprised at failure; but if enclosed—and it is pos- 
sible to do so—the strongest objection against it fails. Business is 
rather dull at Swansea, and the storms this week preventing 
shipping from leaving, are doing anything but improving matters ; 
but, notwithstanding this, the revenue of the port is excellent. 

li may now as to of 

‘arthfa, by the counsel’s speech for promoting the ney 
BL In this he distinctly stated that Cyfarthfa would re-start 
with steel works, I hear of a movement at Cardiff for giving 
Cyfarthfa an independent Penarth wharf, which looks well. 

Meetings continue to be held in connection with the sliding scale 
agitation, but it is not known whether Mr. Jenkins, of the Ocean 
Collieries, will modify the scale in use there. Perfect securi 
against a recurrence of hostilities between master and man wi 
never be granted until the coalowners form a compact, harmonious 
body, governed and governing by one sliding scale, accepted by the 
whole of the colliers. A leading colliery agent of the Rhond 
referring to the pacific attitude of the men a4 sree said, “‘ Bu 


we are never certain of them. They are as r now as ever they 
were to ostile attitude if the i ered.” 
Some of the leading authorities in tin-plate, Mr. Spence amo 
them, advocate unity amongst tin-plate workers. It is es | 
almost entirely to a lack of co-operation amongst makers tha’ 
buyers so well. A fine vessel—the Cohanith—3000 tons 
burden, is now loading tin-plates at Swansea for New York. 


ENGLISH versus AMERICAN Strrt.—The quality of Ameri 
steel must be sadly belied in its own country if it is not mu 
inferior to English steel. Upon the Navy question which is now 
occupying the attention of a Committee of the House of Repre- 
sentatives, who arc taking evidence, a New York daily paper pub- 
lishes as follows:—‘‘It would be particularly unwise to build 
American men-of-war of American steel ; for however good our iron 
may be, we have not been able to uce steel that is at all equal to 
English steel ; and Mr. Vanderbilt prefers to import steel rails for 
his road at a very much higher price than he would have to Py 
for home-made protected steel.” Doubtless some excellent steel ix 
made in America, but in Dae to the whole output it would 
séetn to be small in quantity. Why, however, the Navy pecan if 
cartied out should not afford that encouragement to the 
steelmasters which by that they are seeking, is another 

‘on shipbuilding puts them to a serious vas 
tion with the steclnaster of Creat Britain, 


|_| 
NOTES FROM SCOTLAND. 
(From our own Correspondent.) 
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THE PATENT JOURNAL. 


Condensed from the "Patent of the Commissioners of 


has come to our notice that some applicants a7 


to the in 
the of the Epecifeation, 


Applications for L Letters Patent. 

*,* When patents have been “ communicated” the 
‘name and Fiddress of the communicating party are 
printed in italics, 

14th March, 1882. 

1216, Rivertixo, E. | F, Jackson, Manchester. 

7. Finres, N. J. Holmes, London. 

Nire CLEANERS, H. Beech, — (B. Ferguson, 

Canada ) 

. Wis bt South Wales, 

. Curorig, C. 

Rotier Dean, Reading, U. 

. Sianars, H. H. Lake.—(A. 

MALTING Grain, A. Perry, Roscrea. 

. Furxrrure Torts, Brid; 

Prore.iise Sues, W. 

Paste, &c., L. Loxton, 

GLazino, &e. Chaffin, Charleombe. 


».U.8. 


1980. Lirrs, P. Justice —-(@. C. Tewksbury, 
1281. Gainpine L, Gathmann, Ch 

1282. Waxus, J. Jo! .—(F. Bauder, aris.) 
1238, Tapmsrry, A. J. Boult.—(¢. T. Wheeler, U.8.) 
1234. Pumps, G. itton. 

a es Beer, H. Long, Bristol, and H. Aplin, 
1236. W. 


23' ropucine Liont, A. Reckenzaun, Leytonstone, 

and J. H. Redfield, London, 

1238, Fasten ERS, H. ‘Andrews, 

1239, Rattway Cou.isions, 

1240. Sewine Apparatus, Hollingworth lord, 

1241. Brooms, J. G. Horsey, don. 

1242. | Instauments, V. I. Feeny, London. 

1243. Looms, J. C. Fielden, Manchester, and R. H. 
Harrison, Dukinfield. 

1244. Vatves, J. Hopwood, Poulton-le-Fylde. 

1245. Crests, W. Lake.—(/. 0 


Stewart 
1246. Musica Instruments, H. H. Lake.—(@, 
Turner, U.8.) 
15th March, 1882. 
1247. Currine Baarts, W. 


Cook, Glasgow. 

1248. Rotatixo Drum, T. Cope & W. Brewer, Liverpool, 

1249, Magneto-ELectric Macuines, L. Levey and 
K. Lumley, New York, U.8. 


1220. Water Bavsues, J.T. Todd, Edinburgh, N.B. 
1251. Roapways, &c., 3.7. Todd, Edinbu N.B. 
1252, D. Saull & W. Brooks, London. 
1253, id, London. 

1254. J. Ebel, New Chariton. 
1255. F. J. Vienna.) 
1256. Looms, L. Greenw Hawick, 


1257. Vatve, W. Whiteley.—(A. U.8.) 
1258. Inuatino Arr, Chabot, London. 
1259. Tare Lappenrs, Carr, Manchester. 


1260, Type Movwps, BE. A. dges.—(H. Hagemann, 
wn 


1263, Lev ERS, 

1264. Zinc Ww. 
Oceschger Mesdach et Cie., Paris.) 

1265, Cuan Cuirs, J. Smith, Thornliebank, N.B. 


16th March, 1882. 


1206. Inpico, J. H. Johnson.—(Badische Aniline and 
Soda Fabric, Germany.) 

1267, R. Davideon, Glasgow. 

M. Watts and Swindells, Maccles- 

1269, Tunino Pros, G. Wilde, Selston. 

1270. Text Paso, J. Wicler, Switzerland.) 

1971. A. don. 

1272. Prorector, C. Rubens, London 

1278. Looms, T. Knowles, Blackb 

1274, Lamps, F. Wrighté Mackie, London. 

1275. Lamps, H. F. D. Miller, Birmi: 

1276. Gas Bunxens, J. W. Willmot, Brixton, and T. 
Leehmann, London. 

1277. from Furnace Gases, J. and J. Addie, 


Glasgo 
1278. Goan Car, H. J. Haddan.—(0, Bhrentraut, 


Germany. 
1279. Lirtine Jacks, F. l.—(/. Schultre, Hamburg.) 
1280. CoLovaine Martrer, D. Dawson, Milnsbri: 
1281. CoMPRrasion E. W. Harding and w. 
Watkins, Sunderland. 

1282. Fire- L. Gye, London, 
1283, Foo Sionaxs, J. Natt, London. 
1284, PrANOFORTES, H. Witton, London. 
1285, Stones, G. Nawrock.—(G. Oest Berlin.) 

To! 


adon. 
March, 1882. 
1289. Peramputarons, W. H. 8. Aubin, Bloxwich, 
1290. Groos, H. Bonneville.—(D. Cornitliac, Paris.) 
1291. Bevenaogs, H. Bonneville.—(D. Cornitliae, Paris. 
1292. Liquors, Hi. Ralu, jun., Paris. 
1293. Currina Macutne, H, A. Bonneville. Duhois 

and J. Frangois, 

1204, Fine-anmes, H nd, London. 
1295. Carns, Smith, West Dulwich. 
1296. Gerrixo W. H. Harbottle, Orrell, and C. 


MoLeod Percy, 
1298. Mera. Lasts, J 
1299. Drartine Patrenxs, W 3 lena A, 


ilson, Californ: 
1300. WALL Paper, A. —(B. Leissner, U.S.) 
1301. Merauric Boxus, G. F. Griffin, London, 
1902. ELecrrotier, R. 
1303, TeLecraPuic Systems, P, M. Justice. —(Fr. Van 
Schaerbeek.) 
304. THRASHING Macuines, T, & W. Nalder, Wantage. 
hester. 


1308, Puniryine O D. Watson, Manc 
1906. HEaRTHsTON: . Simmons, Maidstone. 
1807. Foor Skark, Gorham, Linco! 
18C8, Saurtine-orr Hear, M. Arnold, Acton. 


1309, Méasvrine Distances, J. P. Nolan, Tuam. 
Borsin-Net Macuines, W. H. Beck,—( IV. Daw- 
son, St. Pierre les Calais.) 


18th March, 1882. 

1811. Mutes, W. T. Watts, 
Carriacé Heaps, T. Towns Birmingham, 

CoupLines, tzmann and 0. 

1814, Coat oc R, Morton & C. ¥ Williams, Nine Elms. 
1815. Conpexsep MILK, W. F. Sweetland, Hendon, 
1816. Setrine Tyre, W. Barlow.—(J. Liwerak, Vienna.) 
1817. CoLoureD Devices, H. Kaltwasser, Hamburg. 
1318. Gas Motor C. G, Beechey, 
1319. Fire Escapes, G. Lakeman, Exeter, and G 
» Liverpool. 

1820. MALL-ARMS, W. M. Scott, 
1821. Soorine Apparatos, F. Denin; 
1822. Drvino Printina, H. London. 


TRANSFERRING —— H. Mathieson, London. 
1824. J D. F. Andrews, re, Glangow. 
Sewer pum ©. Leeds. 

$26. Traps for D: Blagg, Leeda, 


1827, Kuxorrtic Currents, L. J. Crossley, Halifax, J. 
F. Harrison, Bradford, and W. Emmott, Halifax. 

1328, Evecrric L. J. Crossley, Halifax, J. 
F. Harrison, Bradford, and W. Emmott, Halifax, 

1829, Woven Fapntcs, R. Bailey and W W. Wal alker, Oven- 
en, and L. J. Crossley, Halifax. 

1830. Drivixe Bewrts, J. Appleyard, Bradford. 

1381, Tings, J, Haynes, Silkstone Common. 

1882. Braces, M. Stellman, London, 

1883, Ink Hotpers, E. G. (C. 8. Bleton and 


A. Maleville, fore) 
1884, Ovsrers, A Laurent, Bordeaux.) 
D. Thomas and lL. F. 


1336, Sprinos, Beat 
Requa, New York 

1336. Wine, A. J, Hhouit J. Thomas & L. Requa, U.8&) 

1387, Fasrics, A. M. Clark.—(Ad. Urbahn and A. @. 
Jennings, U.S.) 

1838, Hetmets, J. W. Towell, London, 


20th March, 1882 
1839, Uritisine Fasrics, G. 
1340, Excavatina 'PRENCHES Walsall, 
1841. Tunvst Braninas, J. 
1842. Giass, C. Schdn.— Leuven, Berlin.) 
1343. Dust L, Varicas.—(S, U.S. ber 
Supportino Appakatvs, H. 8. 
1845. Wire, 1), Bremner, Brixton. 
1316. Borries, C Taylor, 
1847. Evectric Currents, 8. E. Phillips—(W. 
Johnson, Mentone.) 
1348, Gas Liautino, T. Thorp, Whitefield. 
1319. Ratmway Siowaus, J. Livesey, Blackburn, 8. 
Whitehall and R. B 
1850. Looms, Priestman Ackroyd, Bradford. 
1851. Scarro.pina, J. Rettie, London. 
1852. Apranatos, H. T. Davis, Newington. 
1353. Lirts, A, Clark, London 
1854, F. . Engel.—( —(F. Tange, Neuméhlen.) 


Inventions Protected for Six Fonte on 
Deposit of Complete Specifications. 


1190. Scrapina Cang, W. R. Lake, Bouthampton- 
buildings, London.—A communication from F. F 
Raymond, Newton, U.8.—11th March, 1882. 

1196. Car Coupuines, J. BE. Carmalt, Scranton, U.8S.— 
A communication from M. R. ‘Thurber, Scranton, 
U.8S.—11th March, 1882. 

1221. T. F. Hemmich, Reading, 
U.8.—l4th March, 

G. Doolittle, Bridgeport, U.S. 

1245. Reecs, W. R. Lake, Southampton-buildings, 
Londen.—A communication from J. O'Neill and G. 
M. Stewart, St, Louis, U.8.—14th March, 1882. 

1257, Sror Va.ve, W. Whiteley, Lockwood.—A com- 
munication from R. N. Pratt, Hartford, U.8.—15th 
March, 1882. 

1264. W. R. Lake, Southampton- 
buildings, London. — A communication from La 
Société Oeschger Mesdach et Cie., Parla. 
March, 1882. 

1292, H. A. Bonneville, Cannon-st Lon- 
don,—A communication from A. Ralu, jun., Paris. 

A. Bonneville, Cannon- 


—17th March, 1882. 
1293, CuTtixe ‘Macuive, iH. 
street, London.—A communication from G. Dubois 
and J. Francois, —17th Mareh, 
1300. Paper, A. M. Clark, Chancery 
on,—A commun from E. 
17th March, 1882. 


Patents on which the Stomp Duty of 
£50 has been paid. 

1002. SHarr H. M. Kirkstall Forge, 
near Leeds,—13th March, 1879. 

1008, Currina ArPARATus, 0. L. Deschamps, St. Pierre- 
les-Calais.—14th March, 1879. 

1032. Earruenware, W., A. and W. on Portobello 
and Musselburgh. — 13th March, 187 

1051. Seraratino Strout, &c., from J. F.C. 
Farquhar, London, and W. Oldham, Balham.—17th 
March, 1879. 

1178, Steet, J. T. —25th March, 1879. 

1199. Currey Cow:s, J. M. Lamb, South Ham ampstead, 
—26th March, 1879. 

1567. Macurnery, H. J. Haddan, London, - 


2Qist April. 

10338, ComPositio: and A. A, 
Duplessy, Havre.—15th Ma 

1062. CLeansina Rounp Bans, A. ae Perkins, Brad- 
ford.—18th March, 1879. 

wes Cocks, &c., B. Rhodes, London.—20th March, 


1290. Presses, H. P, Trueman and J. G, 


New, Birmingham,—1st 1879. 
Svunstances, B . Rhodes, Bow.—4th 
pril 


1044, Evecrricat Apparatus, E. Tyer, London.—l7th 
March, 1879. 
Steet, 8. G. Thomas, Battersea.—19th March, 


1080. J. C. Richardson, Slough.—- 


19th March, 1879. 
1088. SOFTENING Jute, &c., W. P. Butchart and J. 
Skinner, Dundee.—19th March 1879. 


1095. Gas Stoves, J. Adams, Glasgow. —19th March, 
18 
1105. Preventixa OverwinpinG, J. King, Pinxton.— 
20th March, 1879. 


1141, “LOADING Firk-arMs, J. 
and T. Bissell, Rotherhithe.—2lst Mc 

Covers, F. Walton, Twickenham.—22nd 

fare 


1228, am 'D. Edwards and T. Alexander, Cardiff. 


—27th March, 1879. 

1224. Burrers, D. Cardiff.—27th March, 1879. 

1056. Ramway Switcues, J. S. Williams, London.— 
18th March, 1879. 

1112. Feit, W. Spence, London.—20th March, 1879. 

1054, Wuite Leap, J. C. Martin, Richmond.—18th 
March, 1879. 

1060. PIANOFORTES, J. Brinsmead, London, — 18th 
March, 1879. 

1070. EXTRACTING Tannin, W. A. Barlow, London.— 
18th March, 1879. 

1081. Disinrecrants, &c., R. V. Tuson, Camden Town. 
—19th March, 1879. 

1091. Sewika Macuines, C. F. Gardner, Upper Nor- 

wood,—19th March, 1879. 

1121, CLurcH Mecnanism, J. C. Mewburn, London.— 
20th Me 1879. 

1466. Looms, J. Rollinson and J. Senior, Dewsbury.— 
15th April, 1879, 


Patents on_which the pes Duty of 
£100 has been paid. 
Macuinegs, Buckley. Stalybridge.—27th 
are 
1127, Macutnegs, E. Anthony, Hereford, and 


W. W. Taylor, Cambridge.—27th March, 1875. 


of Titention to Proceed with 
Applications, 
Last day for fling opposition 7th April, 1882. 
4939. Propucine Liaut, A. F, St. George, London.— 
11th November, 1881. 
4948. Preventina Escape of Steam, &c., G. Tall, 
Brixton.—11th 


Notices 


4962. OBJ: E. Sykes and O. G. 
Abbott, Huddersfield. November, 1881, 
and 0. Stuart, 


4998.” Banps, M. H. Smith and F, Fleming 
Halifax.—15th November, 1881. 


5003, Water-ciosers, H. Barron and H. Raimes, Kil- 
burn,—15th November, 1881, 
6016. Soarina Woven Fasaics, J, ahd P. Hawthorn 
and J. P. Liddell, New Mills,—16th November, 1881 
5017. A, Dard elle, London.—16th November, 
1881. 

6032, Wonxinc Raitway Sionats, 8. Brear and A. 
Hudson, Bradford.—17th 1881. 

6056. Hor-ain Exornes, A. BE. and H, Robinson, Man- 
chester.—18th November, 1881, 

5131, Sewina J. London,—-A com- 
munication from A. .—24th November, 1881 
5164. Lawn-Tennis Poss, E. Haskell, London.—26th 


a J. Bullough, Accrington.—28th Novein- 


5238, (RE-ALARMS, W. T. Braham, Manchester.—30th 
Nor ember, 1881, 
5867. Covertne Conpucrors, W. Lake, 
Trap, J. C. B. Fox, 
moer 


1881. 
5887. SteAM H. B. Young, London.—oth 
December, 


5444. Boots, Ww. Lake, London. 
from W. Comey. —18th 

5471. Horses’ Cottars, T. Islip.—14th De- 
cémber, 1881. 

5567. BRAcELers, B. W. Fase, London,—20th December, 
1881. 

5734, Evecrrican Resistances, G. Pfannkuche and R. 

. Dunston, London.—let December, 1881. 

48. Foipine Necxtres, M. Steinbock, New York.—4th 
January, 1882. 

436. Ecectaic TeLtorarn Patina 
Imray, London,—A ~ from J. E. 
Baudot.— 

657. Wright, Dudley.—1l0th Feb- 
ruary, 1882. 

760. DY ‘NAMO-ELECTRIC Macuine, C. W. Siemens, Lon- 
don.—Com. from E. Siemens.—16th February, 1882. 

803. Extincuisnine Fires, J. K. J, Foster, Bolton.— 
18th February, 1882. 

810. VentiLatine VaLvs, A. 8. Buxton and F. 0. Ross, 
London. —20th February, 1882. 

848. Deracuine Suips’ Boats, J. A. Wilkinson and N. 
McGounell, Folkestone. —2let February, 1882. 

867. CARRIAGES of BOBBIN-NET Macuinery, H. B. 
Payne, Nottingham. —22nd February, 1882. 

876. Macninery, G. G. Wimpenny, 

and . Evans, Manchester. — Feb 1882. 

899. OPENING wh. R. Lake, London, 

com. from R. Kitson.—24th February, 1882. 

905. BATreRrtés, J. W. Swan, Newcastle- 
on-Tyne.—24th February, 1 

968. Currine Hoes in Mera, C. Scriven, Leeds.— 

ie, —28th February, 1882. 
0. NTERNS, 

971. Ratcuer Braces, C. Colebrook, Islington. — 
28th February, 1882. 

995, Osrainine Srarcn from Grain, W. R. Lake, Lon- 

on.—A com. from W. T, Jobb.—Ist March, 1832. 

1108. Sarery Pins, W. R. Lake, London.—-A com- 
munication from J. Jenkins.—7th March, 1882. 

1190. Scraping Cane, W. R. Lake, London. —A com- 
munication from F.’F, Raymond.—11th March, 1882. 

1196. Carn Covp.inos, J. E. palt, U.S.— 
nication frum Thurber.—11th March, 1881. 

1224, Sewing FURNITURE Torts, G. Doolittle, Brid 
port.—14th March, 1882. 


28th 
Axvits, E. and 


Last day for filing opposition, 11th April, 1882. 


4995. Measurixe Speen, C. EB. Kelway and F. Dyer, 
London.—15th November, 1881, 
5023, Cuaraina SyPHons, T. G. Messenger, Lough- 
6t 


M. Dickie, jun., Stockport.— 


17 
5033. ARTIFICIAL B. O'Neill, London.—17th 
November, 1831. 

5086, Mrxino Gas, J. A. B. Bennett, King’s Heath, 
& P. B. Walker, Birmingham.—17th November, 1881. 
5039. Warer-ciosets, &c., T. Beddoe, 

jon 


17th November, 1881. 

5053. TeLescoric Sicuts, L. K. Scott, London.—18th 
November, 1881. 

5064, Fire-proor Froors, E. Homan, Turnham Green. 
—19th November, 1881. 

5066. SHarmo Woop, H, J. Haddan, London.—A com- 


municatiun A. Wenzel.—19th November, 1881. 
Furnaces, W. “3. Welton, London.—19th Novem- 
881. 
5075. A. P. Dickinson and W. 


Rosseter, Blackburn.—19th November, 1881. 

5081. SteRrory: Apparatvs, F, Harrild, London. 
November, 1 

5093, TRAVERSE Motions of Latnes, T. White, jun., 
Headingley.—22nd 1881, 

5097. Fotpinc BrpsTEap. Boni, London.—A 
com. from O. Guinchard —22nd November, 1881. 

5099. AuTomaTiIC ATTACHMENTS, W. Thompson, London. 
—Com. from C. McCormick.—22nd November, 1881. 

5101. Mecuanicat Hee s, A. 

—A communication H. Christensen 

Lund.—22nd November, 

5109. Vacuum Brake yh ee Gresham, Salford. 
—23rd November, 1881. 

5112. Fitter Biocks, C. D. Abel, London.—A commu- 
nication from F. Kleeman.—23rd November, 1881. 
5121. Fotpine Cnarrs, L. Field, Birmingham.—23rd 

November, 1881. 
5171. Brewine Apraratvus, A. Kinder, London.—26th 
November, 1881. 
5250. Harrow, J. Elkin; 
cation from R. Cock: 
5332, Freepinc Printino J. J 
Halifax.—6th December, 1881. 
ss J. Bissett, Glasgow.—Sth December, 


5472. MecuanicaL Sroprers, N. Fritzner, Berlin.— 
14th December, 1881. 

F, R. Ellis, Liverpool.—ilth January, 

172. Mareriats, J. Jackson, Kensington.— 


405. Drepatne, C.J. Ball, London.—26th January, 1882. 

414. A. Peckham.—27th Janu- 
ary, 

439. Seats of Tricycies, A. Burdess, Coventry.—28th 
January, 1882. 


447. SectionaL Warping Macuines, E. and W. A. 

URNERS, erity, London, lebruary, 1882. 
683. A. Coventry.—1lth 


Mi R. B. Pope, Dumbarton. 

EEDING MECHANISM, 
15th 1882, 

801. Woopen Pacxinc Boxes, W. Crookes, York.— 
18th February, 1882. 

802. REFRIGERATOR, W. Morton and P. Robinson, 
Burton-on-Trent.—18th , 1882. 

828. Furnaces, W. Ferrie, Calderbank.— 
2ist February, 1882. 

833. PERPETUAL CALENDARS, London. 

H. Hovenden,—2ist Februury, 1882. 

B. Cochrane, February, 


Recerracies, H. J. a 
from T. B. 


A com. ‘ogarty.—28th Fe 


1015. REFLECTING Licuts, W. Brass, jun., Londoh.— 
104, Vatves, W. Brierley, Roch- 
4 UC ‘AL ud 
dale, and M. tchell, Backs th Ma: 1882, 
1063, 
communication 


J. J, Lish, Bucklersbury.—6th 
March, 1882, 


1245. Cazets, W. R. Lake, Londoh.—A communica- 
1264. Heatina Zinc 
communication Mor Mer- 
dach and Cie.—15th March, 
1292. Treatina ALconoLs, H. A. Bonneville, 
—A com. from A, Ralu, la, March, 1832. 


Patents Sealed. 
(List of Patent Letters which passed the Great Seal on the 
17th March, 1882.) 
8604. Dausts, 8. Abraham, Manchester. —19th August, 


1881, 
4021. pan, © Ward, Kentish Town.—19th September, 
4031. ‘fans Hovper, F. Mausch, Termonde, Belgium, 
—19th September, 1881. 
Bremner, London.—19th September 


G. W. 
4031. Expression of Juice, W. Thomson and J. Milne, 
. B, Alliott, Nottingham.—19th Bep- . 


ndon 
tember, 1881, 

4051. Drivino Mecnanism for E. RB. 
Settle, Coventry.—20th 

4067. Paopuctne Evecrric H. E. Newton. 
London.—20th September, 1881. 

4067. RecePractes Corns, C. Horner, Halifax. 
September, 1881. 

W. P P. Thompson, London.—2lset Sep- 


mber, 1 
win. W. P. Thompson, London.—2ist Sep- 
tember, 1881. 


Avena J. Norris, Sunningdale.—2ist 
Breas Seam L. Shere and P, T. Fletcher, 


22nd & 

4083. Warer, W. ihichara, Norwood-road, 
Surrey.—22nd September, 1881. 

4087. Curmixe Houes 1x Murau J, H. Smiles, 
Stockton-on-Tees.—22nd September, 1881. 

4094. Pumps, F Preston T. Prestige, 
J. Fowler, Deptt and W. de Rusett, Anerley. 

—22nd mber, 1881. 


4106. Lamps, J. E. Leeson, Oldham.—23rd 
Septemb 


er, 
4107. DYNAMO-ELECTRIC Macuines, F. H. Fahrig, 
Southampton.—28rd er, 188 
4114, Raising Water, . Rainbow, London,—23rd 
September, 1881. 


4207. DyNamo-zLEcTRIC Macurves, C. A. Barlow, Man- 
chester, — Sep 
W. R. Lake, London.—20th Bep- 
er, 
Macnines, H. Aylesbury, Bristol.—4th 
ber, 1881. : 
4819. J. A. Lamplough, Manchester.—4th 


4486. O oO J. B. Readman, Glasgow. 
BTAININO xipEs, J. 
14th October. 


881, 
4540. Fiurer H. E. Newton, London.—I8th 
October, 


4640. Roastino, J. Parnall, Bristol. 
—22nd October, 

4718, Wider, G. D. Edmeston, Man- 

18. EL¥crRicaL PPARATUS, 
and T. Donnithorne, Lon 10th December, 1881. 

5491. Grinpino Wire Carbs, A. Ww. Reddell, Lon- 
don.—15th December, 1881. 

5681. SeconpaRry Barrentes, J. 8. Sellon, London.— 


don.—81st 
39. CoLouRING Matters, J. A Dixon, Glasgow.—4th 
January, 1882. 


(List of Letters Patent 


23rd December, 
5751. OpERaTiNG RAILWAY Brakes, W. R. Lake, Lon- 
December, 1 


hich passed the Great Seal on 
the 21st March, 1882.) 


4084. Racquets, A. Hodgkinson, Manchester.—22nd 
September, 


4091. TrrcyeLes, J. Adams, Camberwell.—22nd Sep- 
tember, 


1881. 
4097. Carps, J. Sellers, Scholes.—23rd Sep- 
4098. ConsumPrion of Smoxe, W. Ireland, Chestev.— 
23rd tember, 
4111. Cases, T. H. Mann, London.—23rd 


September, 1 

VALVES, F. Dyer, London.—23rd Septem- 

er, 1 

4118. CHancina G. E. Absell, Lon- 
don.—24th September, 188 

4126, ConpENsING Vapours, A. Chapman, Liverpool.— 
24th September, 1881. 

4129. Spinnine, J. Bastow, Bradford.— 
24 tember, 1 


th Sept 
4181. Lace, W. th September, 1881. 
4132, OpeNING ASBESTOS, C.J London, and 
A. Hollings, Salford —25th Septenter 1881. 


4134. E. Hime Elmslie, St. 
Leonard's-on-Sea.—26th 
4139. Coatixc Merats, T. 8. Webb, 26th 


September, 
—26 881. 
4141. SuppLyrso Laps witt Ort, J. Wilby, Barnsley. 
ith September, 1881. 
27th September, 1881. 
4160. TURNELLING, F. 
4166. Barres, W. Smedley, Burton-on-Trent.—27ta 
September, 1881. 
4176. TreaTinc Cuay, J. Gillespie, Garnkirk.—28th 
4188, Sun-BLinps, G, Hatton, Southport.—29th Sep- 
tember, 1881. 
September, 1881. 
4227. InsuLators, J. Lyon, St. Helen’s.—30th Septem- 
4261. Currie Weeps, G. Hamit, Hadderham.—lst 
October, 1881. 
lst October, 
4271. ELECTRO-MAGNETIC Arpraratus, W. R. Lake, 
. Steam Borers, J. i Rastrick, London.—3rd 
4345. TRANSHIPPING Coat, J. Rigg, Chester.—6th Octo- 
ber, 1881. 
4390. TrImMING Boots and Snogs, W. R. Lake, Lon- 
4435. ORES, J.W. Chenhall, Morriston.—11th 
October, 1 
12th October, 188: 
4516. E. Dearden, Darnall.—l7th 
D: F. H. F. 
4 ABINET Ham! 
4 ESKS, Engel, burg. 
2nd November, 1881. 
5105. BEER Barns, W. Rose, Halesowen.—22nd No- 
5650. F. M. Spence, Manchester.—24th 
5732. W. R. Lake, London.—30ti 
December, 1 
January, 1882. 
36. Sewina Macuines, W. R. Lake, London.—3rd 


1881. 
4140. T. H. Blamires, Huddersfield. 
th tember, 1 
— 26) 
4159. Booksinpine, W. 

. B. Deering, 
tember, 1881. 
September, 1881. 

4214. TREATMENT of H. E. Newton, London. 
ber, 1881. 
4267. Remeron Apparatus, W. R. Lake, London.— 
October, 1881. 
1881. 
4277. PREPARING Foon, E, J. T. Digby, Hammersmith. 
—8rd October, 1 
4351. Sewinc Ma H. Simon, Manchester.—Sth 
aA 
don.—8th October, 1881. 
4449, — F. Stansfield, Bradford.— 
‘ober, 
4678. Water, 8. Leoni, London.—26th Octo- 
“796. LaVATORIES, G. H. and S. Jennings, Stangate.— 
vember, 183) 
26. Awcnors, 8. Baxter, London.—3rdé 
_ January, 1 


8S. B. Boulton, London.—5th 


caused much unnecessary trouble and annoyance, 
both to themselves and to the Patent-ofice officials, by 
giving the number of the nage of Tun Exoinete at 
which the ay wooo they require is referred to, instead 
of giving the proper number of the Specification. The 
Tne Exointer 
und, which only 
lo those pages and 
4 
1262. Fasnics, R. Mackie, Stewarton, and W. 
| 
4985. TgeTH Brusnes, E. Pierrepont, London.—l4th 
November, 1881. 
1338. Converters, J. H, Johnson, London.—l0th 
January, 1882, 
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314. Trearment of Animat Rervuss, J. H. Johnson, 
London.—10th January, 1882. 

226. Prorscrine &., J. M. and J. A. 
Belloli, San José, U.S.—17th January, 1 

List of Specifications published during the 

week ending Marca 18th, 1882. . 

1687,* 4d.; 1657,* 4d.; 5185,* 4d.; 2635, 2d.; 2665, 2d.; 

2819, 2d.; 2875, 2d.; 2935, 6d.; 2979, 2d.; 3059, 2d.; 

3145, 1s. 34.; 244; 8156, 4d.; 3225, 6d.; 3230, 10d.; 


8231, 6d.; $232, 6d.; $235, 2d.; $237, 1s. 2d.; $240, 6d.; 
$243, ,6c.; 3267, 6d.; 3271, 4d.; 8272, 6d.; 3276, 6d.; 
$280, 6d.; $283, Sd.; 3284, 6d.; $287, 6d.; 3301, 6d.; 
8310, 6d.; 3316, 6d; S317, 6d.; 3320, 6d.; 3323, 6d.; 
3329, Sd.; 3330, 1s.; 8332, 6d.; 8333, 3335, 6d.; 
3341, 6d.; 3344, 6d.; 3346, 3 3847, 6d.; 3349, 6d.; 
3353, 6d.; 7, 6d.; 3362, 61.; 3365, 6d.; 3367, 8d.; 
$368, 6d.; $370, 4d.; 3871, Sd.; 3372, 6d.; 3374, 6d.; 
3377, 64.; 3879, 6d.; 3381, Sd.; $382, 6d.; 3384, 8d.; 
3386, S8d.; 3389, 6d.; 8392, 4d.; 3394, 6d.; 3395, 6d.; 
3400, 6d.; 3402, 6d.; 3403, 6d.; 3405, 8d.; 3406, 6d.; 
3408, 6d.; 3413, 6d.; $423, 6d.; 3424, 6d.; 2426, 61.; 
3427, Gd.; 3432, 4d.; 3434, 6d.; 3436, 6d.; 3439, 6d.; 
3444, 6d.; 3451, 6d.; 3453, 6d.; 3463, 6d.; 3468, 6d.; 
3474, 6d.; 3476, 6d.; 3481, 6d.; 3485, 10d.; 3496, 6d.; 
6d.; 3508, 6d.; 3514, 6d.; 3516, 2d.; 3518, 2d.; 
3519, 9d.; 3520, 2d.; 3521, 2d.; 3523, 6d.; 3524, 2d.; 
3526, 2d.; 3527, Sd.; 3529, 2d.; 3530, 2d.; 3531, 2d.; 
3535, 4d.; 3542, 2d.; 3545, 2d.; 3548, 2d.; 3549, 10d.; 
, 3552, 3558, 2d.; 3562, 2d.; 3570, 4d.; 
S571, 9d.; $574, 2d.; 3575, 4d.; 3577, 2d.; 3579, 4d.; 
3584, 4d.; 3585, 2d.; 3586, 2d.; 3587, 6d.; 3589, 6d.; 
Qd.; 3596 2d.; 3597, 2d.; 3601, 2d.; 3602, 4d.; 
, 4d.; 3605, 2d.; 3608, 2d.; 3611, 2d.; 3612, 2d.; 
3613, 2d.; 3614, 24.; 3623, 2d.; 3624, 4d.; 3629, 2d.; 
3630, 2d.; $813, 6d.; 4352, 4d.; 5094, 6d.; 5116, 6d.; 
5328, 8d.; 5346, 6d.; 5464, 6d.; 5570, 6d.; 5579, 4d.; 
5584, 2d.; 5589, 4d.; 5596, 2d. 
*»* Specifications will be forwarded by post from 
the Patent-office on receipt of the amount of price and 
postage. Sums exceeding 1s. must be remitted by 
office order, made payable at the Post-office, 5, 
olborn, to Mr. H. Reader Lack, her Majesty's 


ABSTRACTS OF SPECIFICATIONS. 


Prepared by ourselves expressly for THE ENGINEER at the 
office of Her Majesty's Commissioners of Patents. 
2635. Aw Iwprovep FioatTinc APPARATUS FOR 
GeyeRaTING AND Conveyrnc ELECTRICITY FOR 
THE PropvucTiok oF THE Execrric LicHT AND 
THE TRANSMISSION OF Power, W. C. Johnson and 
&. EB. Phillips, Chariton.—l6th June, 1881.—{ Not 

ceded with.) 2d. 


This consists of a combination of boilers, engines, 

thet the sient the 
t whole necessary for erating the 

electric t can be place to 

Place, the current led where necessary by 
jes. 


2665. Borters, Coppers, &c., A. Cooper, Clerkenwell. 
8th June, 1881. — (Provisional protection not 


an e same, employing 
38°75. Issrrumest ror Catcutatinc Foreicy Ex- 
cuances, B. L. Walford, London.—lst July, 1881.— 
(Provisional protection not allowed.) 2d. 

This to the em; of a 
bearing divisions represen‘ currencies 
ferent countries. 

2079. IxpicaTINc APPARATUS OR GuIDo- 
‘unt, 


and is illuminated from within, a lens 
being employed so as to magnify the characters. 
3151. CHIL: 
Middlesex.—1 


i LL) 2d. 
This consists in making the of the alphabet 
ttractive by sitating the beilfing up of each 
letter in two or more pieces of wood. 
3156. Orex Fine-crates, Stoves, &c., 7. E. Parker, 
London.—20th July, 1881. 4d. 
Aslab of fire-brick with an 


$3225. Sawine Macurves, 7. N. Robinson, Rochdale.— 
23rd July, 1881.—{A communication from W. H. 
Smyth, San Francisco, U.8.) 6d. 
The is to impart a roc! motion to the 
saw it is at work, in order to give it an in- 


Sees) 


xed on the crank shaft C, and are or may be adjust- 


so as to ease it during its return stroke. 
$230. Piam-sorromep Paper Baas, 7. Coates, Car- 
lisle.—23rd July, 1881. 10d. 
revolve by ing, and means are 
at intervals a series lev ¥ 


creasers 
the operation 


6d. 
The object of the invention is to reduce sparking 
this is done follows insulation of the com 


Grasses on Lenses FOR PAVEMENT AND OTHER 
Licuts, 4. Mclaren, London.—26th July, 1881. 


This consists in forming a lenticular or double 
convex lens with a plane surface for receiving ligh' 
and a plane concave combined for dispersing an 
diffusing light. 
32°72. Bicycxes, J. H. Johnson, London.—26th July, 

W. Rennyson, Penn- 
sylvania. 

The object is to prevent the rider thrown over 
tas ana tn to 
the wu end of the steering yoke or fork, so that it 
can yield when pressure is exerted upon it. 


&c., C. BE. Bulling, London.—26th July, 


A wheel with a number of teeth or recesses is 
‘0 the e e an 

with the wheel. 
$280. Fits ror Parntine, &c., A. M. Clark, Lon- 
don.—26th July, 1881.—(A communication from B. 
Day, New Jersey, U.S.) 6d. 
A film or sheet of gelatine is employed with a 


as 
mutator is widened and the conducting bars 


figure. This brush is connected to a series of breaking 

paints resting on a breaking cylinder, as shown. 

$3232. Carsonisinc aND DisTILLinc W. 
L. Wise, Westminster.—23rd July, 1881.—(A com- 
munication from Messrs. Pilon Fréres and Co., 
Paris. 


are effected in 


are 
that the substances are grad ually and ively 
subjected to the action of oa 
3235. ADVERTISEMENTS, &c., W. Dorset, 
tion not allowed. . 
In order to render advertisements or signboards 
announcement 


more readily distinguishable, ent is 
wrliten om gama, in a frame, and illuminated 
from the interior. 


3237. Bossrx-Ner on Twist-Lace Macuings, &c., 
J. R. Hancock, Nottingham. — 25th July, 1881. 
1 


g 


$3267. Commopss, H. J. Hadda: 
July, 1881. — 


rdme, so as to discharge 
disinfectant when the lid or cover is 


smooth upper surface, and lines, dots, sti &c., or 
other configuration in relief or in transfer ink or colour 
on its lower surface, which inked surface is to be 
me | on the surface upon which the drawing is to be 
sferred by applying an abrasive pressure on the 
back of the by means of a stylus or like instru- 
ment. The invention further relates to a frame to 
which the iting film is attached, and which is 
provided with anes devices for holding it, and 
hably itudinally 
and transversely adjustable blocks held in clamps on 
» 80 e swinging -holding frame 

rest on the block or stone, 
$284. Separatinc Giycerine FROM Spent Soap 
Lyss, &c., F. J. O'Farrell, F.C.8., Dublin.—27th 

July, 1881. 6d. 
consists, First, in the method of treating soap 
lye by fire heat or dry steam until an aqueous ution 
lor the purpose ting the glycerine from a fresh 
thus enabling 


from the min‘ 
_— lye ; and Secondly, to the methed of distillation 
vacuo 
steam jet, so as to secure a perfectly uniform solution 
during distillation. 


8328'7. Governors ror Steam Enornes, F. W. Dur- 
ham, New Barnet.—27th July, 1881. 6d. 
This consists in combination with a go’ 
sul cylinder and its slide, of the differential 
lever N ed to the piston rod of the 


cylinder, and the hand lever J, with its studs K and 
L mounted on the slide rod, whereby the slide of the 
subsidiary cylinder can be subjected to differential 
action when desired. 


3329. Provans, J. Cooke, Lincoln.—lst August, 1881. 


8d. 
This relates to improvements in ploughs and 
turnwrest or one-way ploughs. to 


FIC.L 


beam regulating the width of the furrows, The pole 
G is fitted at the front of the plough and between the 
two beams, and is carried by a pivotted bar, and so 
arranged as to rock loose vertically thereun, its lower 
end terminating in a bar held in position by an iron 
ket H by means of a pin passing through holes in 
© pocket, so as to adjust the pole laterally. The 
land and furrow wheels J are fixed on sliding bars 
carried in bearings L, and the furrow wheel is adjust- 
able by screw X. The lever M works in a no 


in turnwrest ploughs, and ists i 


furrow wheels, without necessitating ploug! 

to stop at each end and leave the handles to adjust 
the wheels. Under the beam R is a swing carriage Z 
carrying the wheel slides, and also a Grodan plate W, 
T. 


it in 
the required position, such spring being withdrawn 
by means of lever 
$3310. Vatves ror RecuLaTING AND CONTROLLING 
THE FLow or F.uvips, A, B. Carter and D. Young, 
London.--28th July, 1881. 6d. 


to prevent leakage, and to subject the packing to the 
pressure of the fluid only during the operations of 
also to enable the 
packing yay renewed while the valve ‘s under 


3316. Sprvnina, &c., J. J. Broadbent and E. Mitchell, 
Bradford.—30th July, 1881. 

This relates to ca ning, and its object is to 

combine the ring and traveller with the 


whereby the t cap frame and spindles can 
u and a smoother and better yarn produced than 
by the o ». The bottom part of the cap is 


groove at the inside diameter between the flange and 

the body. Around the flange an traveller is 

— through which the yarn passes its travel 
the front rollers to the bobbin on the 

tube and spindle,and which is driven in the usual 

manner. 


3317. Tricycres, W. Jeans, Christchurch, Hants.— 

Thies increasing or diminishing 

re! 6 to means for or 

the power exerted upon the driving wheel at pleasure 
without altering the throw of the cranks worked by 
the rider’s feet ; that is to say, the driving wheel ma 
be caused to rotate a greater or less distance at 
rotation of the crank shaft, the extent of movement 
of the latter remaining unchanged. 
83820. ror tHe or Couiiers, C. H. 

Mowll, Dover.—-30th July, 1881. 6d. 

The object is to de against the penn 
and disintegration of a large percentage of coal w 
occurs while loading the coal into the holds of colliers. 
and it consists in the use of permanent shutes fitted 

the holds and from the hatchways to the 
floor of the hold. 


83323. Mountino tue Srinpies or Spinninc Ma- 
Openshaw, Bury.—30th July, 1881. 


This relates more particularly to the spindles of 
throstles, and sists in moun each # le to 
revolve within a tubular pillar formed with the upper 
bearing for the spindle, and provided at the lower end 

th an enlargement to contain the wharve. An 


to the rail, and the Fed end 


upper 
bearing is a short distance from the of s0as 


enough to 


8330. Gas Enoines, &., A. Brvdges, Berlin.—2nd 
August, 1881.—(A communication from M. V. 
Schiltz, Cologne.) 1s. 

This consists, First, in the communication of the 
combustion chambers with the cylinder by self-acting 
valves, so that the explosive mixture or the products 
of combustion may be emptied easily into the 
cylinder behind the piston and without any back 
pressure ; Secondly, in the division of the explosive 
power into several separate explosions in 
compartments; Thirdly, in warming the explosion 
compartments and the cylinder for 

leum introduced ; Fourthly, the utilisa’ of 

e heat in the water of the jacket by injecting the 
same behind the m, and converting it into steam ; 
Fifthly, to as: form of rotary slide valve rotating 
e exhaust valve 
Sev other improvements are 


3332. Roap-makinc Enornes, &c., A. Lamberton, 
, N.B.—2nd August, 1881. 6d. 
in combining a ston 


This consists in com’ a e-breaking a 
ratus and a road roller in one machine, whereby as 
the machine travels over the d the stones or 
* metal” used are broken to the size dis- 


tributed behind the machine, 
return journey of the machine. 
3333. Manvracture or Ice, W. P. Thompson, Liver- 
.—2nd August, 1881.—(A comm’ tion from 

F. M. McMillan, Washington, U.8.) 8d. 
This consists primarily in a 


a body 
other alternately in opposite directions, and provided 
trolled and operat such 
liquid, so that when the liquid attains a given height 


other chamber, suitable valves and pipes pro- 
vided for the admission of gas or other fluid into the 
central chambers, and for its delivery into the annular 
surrounding chambers w P d by the rise of 
the water column. The invention further consists in 
a peculiar a SS and in a 

or con’ the 


carriage turns, being su 
on a truck on the crane is 


ler 
eer diametrically 0) ite to the upright on the 
platform. The invention also relates to means for 
adjusting the level of the bogie or , in order 
that the crane may always stand on a 


3341. Apsustinc anp Secuninc Door HanpLes, W. 


Ne lasgow. —' 88: 

One end of a square s| dle is fixed to one handle 
and the other end is formed with ra 
grooves on one or more its 
sliding catch piece in the other handle To 

e the catch an instrument is inserted h 

on the further 
the catch, so as to the opposite end from the 
grooves in the spindle, ‘ 


the guides as the saw moves forward, thus depressing 
the saw _—— during the cut; the excentrics 
lower the inner ends of the guides and raise the saw 
q it, and by cam N acting on _ ie G e 
rear end of plough. Fig. 2 shows the improvements 
In an arrangement 
opera ers Xes containing paste, enable the wheels to act alternately as land and 
from which the creasers take away a portion of paste | 32°76. ApsusTinc THE Position or Swina LooK1na- 
on one side only at each spuntien. On the creasers 
descending upon and bending the paper to form the 
side or bottom seam, the paste is at off the 
es 83: it closes against the former in 
folding. 
$3231. Improvements 1x CommrraTors ror DyNaMOo 
OR MAGNETO-ELECTRIC Macuings, &c., E. G. Brewer, 
London.—23rd July, 1881.—(4 commuuication from 
narrowed 
his | 
QS SS (®) | 
WS 
made of larger diameter e ani ormed 
V7N XS with a flange at the extreme end of the cap, and a 
Xe 
O |) GES 
London. \ 7, 
repeated OVer abd Over UNC Une MAXIMUM 
PE «| st one ond, and on this portion of the commutator 
cylinder and at each side f a single isolated brush 
is arranged to bear, whose bearing end is noticeably 
behind the ends of the main brushes, as shown in the 
ti hich has elivery, and is —_ 
apparatus w! an interm: ry, 
This relates to boilers and coppers, and consists in ra a 
dividing them into suitable divisions, having waste, = 
overfiow, or refuse pipes, with inlet or outlet pipes, H IE SOF = 5 
and cocks or taps, inserted so that foul or dirty water a — anill opening is provided for the passage of the drivin 
acted upon by a circulator or mixer, described in SER Ret SP RM band and to allow access to the wharve. The lower end 
patent No. 1886, a.p. 1881, may be drawn off. through lace machine ceicinias Hotes ics ae ena of pillar is secured 
2819. Exrract or Corres, C. Paul, Vienna.—28th | and jacquard, the improvements being equally applic- 
June, 1881.—(Provisional protection not allowed.) 2d. | able to lever machines and curtain machines. The 
This relates to the utilisation of the envelope in through machine consists of an inverted T-top tie eave & Space Lo act as an O 4 ne 1ootstep 1s 
= two end standards, and one internal top aankint formed in et fitted into a hole in the rail large 
front, a point bar arm axle, and a point bar knocking- 
out lever axle. The point bar arm lever is double- 
sided, and between it revolves the point bar truck and 
slide, which is a block of 
the point bararm. The latter at front an are — 
slotted from the foot to the block bearing end,the| . [SSE9 ai) | 
upper end allowing the point bar een oe to A 5}, 
pass within it, the lower end caving in to secure 
the lower front end of the knocking-out bowed link / ~ 
munication from A. Lagrange, A. Aubert, and G.| which the in-and-out, movements of | 
Paris.—{Provisional protection not allowed.) the and tack cobch bar feet are hinged on pins 
So as to furnish means for information of in ry to con- / <> 
different localities, a box containing the desired infor- | toa second rocking shaft — by the AA 
in 
hi 
shaft connected to it. \ SS 
$3243. Macurxes ror Compine Freres, G. Little, Old- IN 
ham.—25th July, 1881. 6d. 
In combination with the E em- \ 
brush H operated by cam or crank (an: - 
Placed at the back of the grate and leads into small 
chamber tapering toa narrow orifice into the chimney, ‘ 
the gaseous products passing through such orifice and 3243] 1s) \, 
being consumed in the chamber. 4 
== == | \ \ wi e inte’ ibers of two cylinders, eac! 
: - ! provided with a central chamber and an annular sur- 
S @) | | rounding chamber, the pump bein; to deliver 
G 
— On, 
KL /@G@ improvements to gang ploughs, and it consists of a | in one chamber it shall cause the pump auto- 
. \ aN Q os A of angie iron Bo wood, carrying the hinder | matically reversed, and the liquid to be pumped to the 
\ Z NYS frame B, mould boards C, and share D, and to it a 
WO 323] FIG.2, 
\ 
m\\\ \ all gh y ps reversing gear of the pump, and various other details 
A\ of the machine. 
n\\ (oy 3335. Steam Cranes, &c., A. Barclay, Kilmarnock, 
\j ¢) N.B.—2nd August, 1881. 6d. 
Pll) IQ —— The object is to enable the weight of the parts 
VA upon the carriage or top framing to counteract with 
q LA\ \ 4 Zs, the greatest effect the weight suspended from the jib. 
| A and to enable the crane to work freely under heavy 
5 SAAN Ag x o strains, and it consists in constructing the top of the 
\ ANY i aes Z) a | bogie upon which the crane works, in the case of a 
\ ZZ x Wy = "| travelling crane, with a central pivot round w 
S fw by 2 at one to the 
: 4 wu t, and at the other to the carriage. jib is 
| giving ax or dating by votted at the outer edge of the carriage. The work: 
it line e an e 
\> number of rows or lines of or teeth is reduced. —> 42 
\ | Kensington.—26th Z 
m from W. H. <> 
This consists of an outer case supported on wheels ant 
creasing action during the cut, and to ease it during | and provided with handles, and within which is a Ny, Ve 
: the return stroke. A is the saw fixed in the — —— an inner ——_ with perforation WE A 
block B, to which motion is imparted by the crank | at and sides, and also having handles to enable wy =s4 
shaft C, through the connecting rod D; E are guides | it to be removed through aside door. The contents of or 
on which the block slides; these guides are at one | the outer case may be removed ay * yee through a eH 
end pivotted on a cross-piece F, connected to the | suitable vertical channel. A box disinfectant is . J 
frame G; the other or inner ends of the guides are pvided with a valve connected with the seat | secondary adjustable beam carrying the front frame 
slotted to allow the crank shaft to pass through them; ed quantity of | or plough body E is attached, the adjusting of such 
near the slot on each guide are two projecting lips or raised and closed. | secondary beam nearer to or further from the main 
t 
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ng in by roller mills in 
which two or more rolls revolve against each 
different pheral rates of sj , and it consists 
ehiefly in the peculiar construction and arrangement 
of the ves and ribs upon the rolls, also in the 
means for adjusting the rolls, and in a series of such 
rolls graded in respect to fineness or number 
grooves to the inch with intermediate bolts, the seve- 
ral sets acting in succession of grade, 
384'7. Steam Borers, H. W. Blake, London, and J. 
Shepherd, Manchester.—2nd August, 1881. 6d. 
The object is to increase the heating surface in the 
flue tubes of steam boilers, and to render the parts 
exposed to the water less Hable to choke with deposit, 
and also to render the flue tubes strong and flexi 
so as to admit of expansion and contraction, and ii 
consists in forming U-shaped chamber rings bent in 
the direction of the flue’s circumference, and fixed at 
suitable distances in the flue, so as to form part of 
same. - 
2853. Crusuixe axp Putverisino Macuinery, A. 
Lamberton, Coatbridge, N.B.—3rd Avgust, 1881. 6d. 
In the upper part of a strong frame, one, two, three, 
or more jaws are carried on an axis, upon which 
can be moved up and down as well as in and out by 
means of excentrics passing through bearings in the 
lower part of each jaw. As each movable jaw is forced 
Fated > it crushes the material between it and the 
fixed jaws, the crushed material falling down and 
passing between two rollers, which pulverise the 
same. An cndwise motion is imparted to the rollers 
to prevent them becoming scored or grooved. 
335'7. Pvcaixe Cray, &c., C. Walton, Bournemouth. 
—3rd Avgust, 1881. 6d, 


being filled the contents of the one previously filled is 

sed, the pressure being applied simultaneously 
| ry above and below. After being pressed the 
article is raised to the top of the mould, which is 
placed cn a sliding table and removed, the next 
mould being at the same time carried to the place 
where the pressure is appli 


83865. Carrixa Cans or Tins, B. J. B, Mills, London, 
—8rd Augvst, communication from H. K. 
and F, B, Thurber and Co., New York.) 6d. 

The capping machine consists of a framework in the 
form of two parallel benches with a raised platform 
between, on which a boy who feeds to the solderer 
stands. On the outside edge of the benches is a series 
of spindles, on the lower end of each of which is a 
small grooved pulley, around which runs an endless 
chain running over a cylinder under the platform, On 
the upper end of each spindle a few inches above the 
bench is an iron bowl with grooves in it to receive two 
sizes of cans. Alongride the spindles and runn’ 
through the benches are a corresponding number o 
rods having each a weight at the lower end, the upper 
end being curved over, so that when pushed to one 
side the end of the curve fits in the centre of the cap 
on the can in the bowl and forms a pivot for the can to 
rotate on. 


8367. Gas M. P. W. Boulton, Oxford.—8rd 
August, 1881. 

This relates to engines in which a mixture of air 
with inflammable gas or vapour is ignited behind a 
} me working in a cylinder, and propels the piston. 

object is to t d the infi ble charge so 
that it may be ignited when the piston is about to 
commence its stroke, or is at the dead point; another 
is to work so that for each ignition of the charge the 
m shall not make more t one pair of strokes, 
«.¢, @ forward and a return stroke. A third object is 
to introduce the inflammable charge so that it shall be 
ted from the surfaces of the piston and cylinder 
by air or elastic fluid, which does not undergo combus- 
tion, in order that this air or fluid may abstract the 
passage of heat from the ignited charge to the metal, 
3368. or Apsustinc Bepsteap, &c., H. H. 
Lake, London.—3rd August, 1881.—(A communica- 
tion R. T. White, Boston, U.8.) 6d. 

she object is a adjustable cot 
bedstead particularly a lor hospital use, which 
may also serve as a ae 
38°77. Fine Enorves, J. Haddan, 

l.—{A communication from 8. B. Bab- 


This consists chiefly of two or more dou 
force pumps grouped at the centre of a horizon 
— w , and connected with said wheel by 
suitable actuating haniem, all ted on a suit- 


Til 


able vehicle, and boring extended from the —. 
im; wer requ or opera 
driving wheal and connects 
3379. Dryine on CaRBONISING AND 
. Brewer, 


ication A 

The apparatus consists of an upright retort of 
parallel or conical form and cylindrical or elli) 
section, within which is a stirring appliance 
of a spindle ig conical rings with outer fi 
spaces being left between the rings. The retort is aa 
in brickwork with flues, and the material to be dried 
ring to ring, g being preven yy the stirring 
appliance. The material leaves the retort at the 


3381. Movine on AND Hotprxa Foro- 
oR IxcoTs UNDER Steam Hammers, &c., A. 
Mure, Glasgow,—4th August, 1881. 8d. 

A strong framing is placed at opposite sides of the 
anvil, and in it are mounted two or more % 
square, or equivalent carriers capable of rotation. The 
fiat surfaces of the carriers are slightly below the level 
ef the anvil block, but their ongune edges when 
uppermost are above such level. The carriers 
cou 


are 
led so as to rotate in unison either 
Gade te equivalent, and on the axis of bg 


carrier is mounted a ratchet wheel 

a chain or equivalent connection the moving 

parts of the hammer. 

3382. Frames on Sranps ror Borris, &., G. 
Green, Birmingham.—4th August, 1881. 6d. 

ar carries a toothed pinion 

with wheels on the axes of covers fi over the 

different bottles, so that by turning the central pillar 

the bottles are either covered or uncovered. 

3389. Wire Hair Brosnes, W. R. Lake, London.— 
4th August, 1881.—(A communication from J. A. 
Horton, Boston, U.8.) 6d. 

This relates to mechanism for hold: a strip of 
india-rubber while a row or series of metallic is 
being simultaneously inserted into it, and for feeding 
the strip forward after each row is inserted, and the 
object is to enable the strip to be automatically 
grasped at its opposite edges and stretched at the 
— where the R ns are inserted, so that it will be 

eld sufficiently firm toenable the pins to orate it 
when forced against it without be ary e strip to 
any material extent; asecond object is to enable the 
strip to be automatically fed so that the pins will be 
inserted in groups, each group having the number of 
pins to form a single brush, and separated from the 
adjacent strips, so that the strip can be readily cut to 
detach the sections of material containing the groups 

ol ns, 

8392. Aspestos Packrna, C. J. Allport, London, and 
A. Hollings, Manchester.—5th August, 1881. 4d. 

A core is formed of any desired number and size of 
strands to make up a packing of the required dimen- 
sions, and around such core, the strands of which are 
parallel, a covering is woven, consisting of compara- 
tively large diameter warp and fine woof or weft. 
During weaving the weft is drawn tight, by which 
means the core is sufficiently compacted, and the 
surface of the finished article is left with round pro- 
jections of warp only for bearing on the rod when the 
packing is in position in a gland, The fine weft being 
at the bottom of the depressions between the projec- 
tions, does not come into contact with the cle 
packed until after excessive wear has taken place. 


SE95. SurcicaL APPARATUS FOR TREATMENT OF 
Fractures, &c., J. C. Mewburn, London.—5hth 
August, 1881.—(A communication from Dr. B. 
Bonnefoy, Paris.) 6d. 

This relates to apparatus which will allow of pro- 
ducing an immediate and absolute immobility of the 
parts, assured by perfect coaptation and complete 
consolidation, with capability of allowing the joints 
to act without affecting the place of and it 
consists of a frame ae 5 litter to receive the 

tient, with means for and adjusting the in- 
ured parts in the desired positions. 


3403. Suaar, J. Duncan, London.—5th August, 1881. 
6d, 


This consists in the employment of chlorine for 
bleachi if raw or col d sugar, the —_ being 
afterwards removed by pies air throug e mass, 
and then adding alcohol in 
8406. Foor Skates, J. F. Walters, Bayswater.—6th 

August, 1881. 6d, 

On a light spring steel skeleton frame is ted a 
footboard that can adjust itself by rubber cushions. 
The frame is attached to an axle bearing light skele- 
ton wheels on each side of the foot-board, and at the 
rear of the frame a small wheel is 


83408. Bicycies, G. Strickland, Malta.—6th August, 
1881. 6d, 


This relates to means for ate the rake or in- 
clination of the fork carrying the driving wheel, so as 
to allow for acclivities and declivities of the road, and 
it consists in forming the backbone in two parts, one 
sliding within the other, suitable means being pro- 
vided to effect the sliding movement without dis- 
mounting, 
3413. Lins ror rue Howes or Ort Cans, 
&ec, Wolverhampton.—6th August, 
1881. 


The lid is in the form of a segment of a sphere, and 
is fitted inside the can on spring arms mounted on a 
transverse spindle. The filling hole in the can is 
opened and closed by sliding the lid forwards and 
backwards, and if left open, when the valve for the 
exit of oil is opened, a projection on the valve dle 
acts on the spring arms and closes the filling hole. 
3423. Musica. Boxes, &c., J. @. Dudley, Carmarthen. 

—8th August, 1881. 6d. 

This relates to the application of an electric motor 

for driving musical boxes. 


3424. Grarixa anp APPARATUS TO INCREASE AND 
DIFFERENTIATE THE SPEED OF THE DRIVING OR 
Prope Suart in Enores, G. M. i 
Glasgow.—8th August, 1881.—(A communication 
from A. Houstan, Bombay.) 6d. 

This consists in securing on the crank shaft one or 
more spur or friction wheels, which gears or gear into 
a corresponding wheel or wheels of the same size 
fixed on a hollow shaft or sleeve surrounding another 
or intermediate shaft, and geared therewith by 
feathers or their equivalents. On the intermediate 
shaft two spur or friction wheels of the same size and 
pitch as the wheel or wheels secured on the crank 
shaft are fixed, and these are geared with correspond- 
ing wheels also of the same size, secured on the 
driving or propelling shaft of the engine. The inter- 
mediate shaft is carried in brac’ 


kets or bearings at 


each end, and is capable of being lowered and raised 
so as to throw the spur or friction wheel secured upon 
the hollow shaft into and out of with the corre- 
sponding wheel on the crank shaft by means of levers 
centred at one end on the driving or propel: 
shaft, the opposite ends of the levers ig conn 
together by a crosshead or frame, which is provided 
with screw rod for purposes of adjustment. 


$426. Locks, F. C. Glaser, Berlin.—8th August, 1881. 
—(A communication from F. Hasdenteufel, Germany.) 


This relates to means for operating and securing the 
belts of mortice and padlock, and as applied toa door 
lock with a sliding bolt, serving as a day bolt and as a 
night bolt, being operated from outside by a key, and 
from inside by a slide; it consists in forming a trans- 
verse opening in the bolt to receive the short arm of a 
balance lever, the longer arm of which carries a 
weight, and the fulcrum so placed that the 
weight serves to close the bolt. The key withdraws 
the bolt by turning a cam soas to © balance 
lever. If the lock is to be closed from inside, a 
revolving cam is turned by the key and is guided over 
a ring concentric with the keyhole, and bears 
the recessed underside of the bolt, so as to close the 
latter by turning the cam. 
342'7. Permanent Way or Raitways, F. C. Glaser, 
Berlin.—8th August, 1881.—(A communication from 
A. Haarmann, Germany.) 6d. 
The rails are secnred at the desired inclination on 


No. 2159, a.p, 1879, means 0! or 
saddle pieces provided with clips whick 
enter suitable slots in the sleepers. 
InpIA-RUBBER TIRES TO WHEELS OF 
Bicycuiss, &c., W. R. Foster and T. J. Williams, 
.— 8th August, 1881. 
tire is formed with V or other shaped grooves on 
correspon: or jections 


3486. Reovtatine Vatve ror Rattway Brakes 
Workep By Fiuip Pressure, G. Westinghouse, 
jun., London.—8th Au , 1881. 6d. 

This relates to a regulating valve to enable fluid 
under pi to be admitted into the pipe which 
conveys it along the train, and also to e the 

more or less in the train pipe. The valve box 

ie two nozzles, A connected to the fluid supply, and B 

Re, such nozzles opening from two com- 
the valve box separa’ 

a valve C pressed to its seat by a spring. 

Ati ed to C is a second valve D, the seat of which 


between the two 
of the box on the other side of piston communicates 


AARAS 

\\ 

|= 


with the outer air by passages G, there being free 

to this compartment when valve D is unseated 

y the hole through the piston and cross holes. The 

stem of piston hasa shoulder, between which and a 

lug on the lever handle K a oo * , the 

of the handle having a screw thread working in 

an internal thread of the on ing 
a spring catch lever M en on 

the two of valve When the handle 


nozzle A, and flowing 

whilst when the handle is turned in the ite 

direction, thereby relieving the ure of H 

on piston the fluid forces k the piston and 

passes past valve D through the piston and escapes by 
passages G, thus relieving the p in the train 
pipe. 

84839. Avromatic Gear ror WorKING Pyevmatic 
Sewerace Conpuits, C. Pieper, Berlin.—9th 
August, 1881—(A communication from Captain C. 
T. Lierner, Bolland. )—(Complete.) 6d. 

This relates to means for removing excremental 


cut into blocks is — in a trough leading to the 
blade and is forced forward either by d or mechani- 
or In front of the blade is a guide to late the 
thickness of the slice to be cut and for holding the 
wood well up to the blade, such guide being fitted 
with a spring arrangement to allow the slice cut off to 
fall into a tube which leads it between a pair of 
rollers, one plain and the other fitted with a number 
of knives, which again act on the wood and 
reduce it to pieces of the required size and form. 

8481. Rorary Pumps, C. Comstock, New Canada, 

Conn., U.8.—11th August, 1881. 6d. 

This consists, First, in the construction of the levers 
Q R, and parts connected with them, and their com- 
bination with a heart-shaped cam or slot (or cams or 
slots) in which the rollers on the short arms of the 


SX, 


said levers work ; Secondly, in making the valves or 
radially sliding plates with converging sides, so that 
in use they wear themselves into shape and thus 
avoid leakage ; Thirdly, in the combination with the 
valves, and with the fixed division between the ingress 
and egress passages of the pump, of elastic m 
packings. 
3496. Umeretias, A. MacMillan, London.—12th 
August, 1881. 6d. 

This relates to means for retaining the umbrell. 
its open position without the usual catch and 4 
at the top end of stick, and for retaining it in its 
closed position without the catch and spring at the 
handle end of stick, and it consists in making the 
‘* gat” on the rib longer than usual, and sligbtly turn- 
ing the two sides of one end of the “gat,” so as to 
make two ears on which the stretcher presses. 


3508. axp Corron, J. Seed, 
Preston.—12th August, 1881.—(Partly a communica- 
tion from T. Seed, Narva, pues 6d. 

This siinete “ring throstle” and other continuous 
pinning and doubling ; 

and traveller are pplicable, and ists, First, in an 

improvement to assist the winding on of the yarn or 

thread, more particularly on the bare dle or on a 

tube, the external diameter of which is the same size as 

theordinary spindle,and at the nose of cops oron bobbins 

or spools of smaller diameter than hitherto, which 
also regulates the tension of the yarn or thread, so 
that immediately it has any tendency to become too 
tight it causes the traveller to rotate more quickly, 
thereby avoiding breakage and enabling much finer 
yarn tobe spun. The Second part consists in causing 
the ring itself to rotate and apply a brake acting 
directly on the traveller, so as to effect the same 
object. 

3508. Sreapyino Fioatine Bopres or Vesses, J. F. 
C. Farquhar, London.—12th August, 1881. 6d. 

So as to steady floating bodies or vessels, a series of 
horizontal plates is fixed below the bottom of the 
vessel, out of reach of the action of the ways, and at 
‘a distance apart one over the other, so that the water 
may pass freely between them. 


$3514. Urmisation or Perrotevy, &c., FURNACES, 
W. R. Lake, London.—12th August, 1881.—(A com- 


matter from towns by air pressure, and it 
in means for automatically actuating cocks which put 
the district reservoir in communication with the 
vacuum pipe, so as to produce a vacuum thereon ; 
then to close such cock, and open the cocks which 
establish ication betwi the district reser- 
voir and the water-closets to be emptied, and fi 
closing the latter cocks and opening the cocks 

open communication between the district 

and the main reservoir of the engine-house. 


$444. Deracuinc Horses rrom CARRIAGES IN CASE 
or Accipent, &c., W. Walker, Yorkshire.—9th 
August, 1881. 6d. 

This consists in attaching the shafts to the carriage 
frame by means of bolts, which when raised by means 
of levers will instantly release the same, and so detach 
the horses from the vehicle, 


3451. RecuLatine THE Supply oF WATER AND OTHER 
Liquips FOR WaTER-CLosEtTs, &c., Lee, Torquay, 
and A. C. Moore, Deptford.—9th August, 1881. 6d. 

The water is supplied by a ball cock toa tank of a 
capacity equal to the quantity of water to be supplied 

at one time, and in the bottom of the tank is fixed a 

vertical discharge pipe reaching up to the highest 

level of the water. Surrounding the pipe is an 
annular passage with openings at the bottom of the 
tank, so that water may pass up it and into the dis- 
charge pipe. A fixed cylindrical displacer surrounds 
the annular passage, its upper edge being attached to 
the edge of same and g an ann plate 
over its mouth and partly over the mouth 
of the discharge. The displacer extends some dis- 
tance down the outside of the . A cylindrical 
hood is capable of being and lowered by the 
and raises the ter Ww! 
owing intothe annular 
charge pipe, then passes to the water-closet basin. 


3453. Encore ror Osrarntnc Motive Power, H. A. 
Bonneville, Paris. —9th August, 1881.—(4A communi- 
cation from F. Roland, France.) 6d. 

emplo sulphuret of carbon, and ether, separately 
or ined ther, or with water in suitable 

tions, or all gases capable of being liquefied or 

capable of passing from the liquid to the gaseousstate 

or vice versa, 

3463. ror Prorectina SuspMARINE TELE- 
&c., F. R. Lucas, London.—l0th August, 

This consists in placing the cable through the links 
of a double chain, which form a sort of cage so as to 
thoroughly protect the cable from dragging and 
chafing on the bottom of the ocean. 


3468. Sprixe Bars, Curtis, London.—10th 
August, 1881, 
The object is to effect the instantaneous release of a 
rider in event of being thrown from a ho’ and also 
to give additional stre: 


Tse, 

ngth to the saddle tree, and it 

consists in pivotting to the saddle bar a lever arm with 

shocker gurved ergs goverieed EY an apeing 

8 curved arm governed by an 

the saddle bar. 

3474. Pap ror Enporstne Sramps, S. 
. Reid, Newcastle-on- -—llth August, 1881. 6d, 
A trough or box is divided into an u and a 

lower compartment by a perforated metallic plate, the 

upper one containing the pad and the lower one form- 
ing a reservoir for the ink. By turning the down- 

running back in reservoir when the placed 

again. 


w 


m from H. T. Litchfield and D. Renshaw, 
Mass., U.S.) 6d. 

This relates to means for burning hydrocarbon 
fluids to eliminate from them the test amount 
possible of heat, and deliver the ting 
or across the furnace, and it consists in mixing the 
fluids with steam or air, and forcing it through a 
rotatin; orated pipe into a combustion chamber, 
where it is ignited and used separately or in connec- 
tion with an ordinary furnace. 

3527. Gas Excrnes, 7. H. Lucas, Birmingham.—18th 
August, 1881. 8d. 

This consists in the combination with the ordinary 
or motor piston of the gas engine of a Ss 
piston constituting as it were a movable bottom or 
to the cylinder, the said supplementary piston having 
a variable or iven to it 

of expelling the exp gases from an: 
} sono into the cylinder the fresh charge of the 


Be 


RANG 


gaseous mixture, and in conjunction with the 
principal or motor piston for compressing the said 
mixture, the drawing in, compression, and 
fenition of the us mixture, and the expulsion of 
e spent ing effected in one cylinder, and at 
each rotation of the principal shafts of the 
or in double-acting engines at each end of the stroke 
of the principal or motor piston. 


33844 H. Lake, London, 3476. Currinc, Cuorprsc, on Rexpixc Woop, ¥. 
R. K. and H. Noye, Buffalo, U.8.) 6d. A strong frame carries a chopping blade or 
a hole in the centre of piston K, which has in front 0 ISS j SA 
it a flexible diaphra F secured at its outer 4 a, ~~: 
| 
Y Y 
| (5436) \\ | SS 
| \\ | SS Y 
\ 
The clay is fed into a pugmill, in the bottom o i N » SS 1 
which antlote, through which the materials 
into exchangeable dies or moulds ; while one mould is \ = SEE healt 
\ 
N 
~~ | 
| 
NS RSG 
| Vi Rs 
| 
| 
} 
| 
| 1s turned one way the piston 
| valve D seated and valve C epeted, the fluid entering 
cock, Geddes, U.S.) 6d. 
3377 
| /, 
/ 
| | | 
7 | 
RS) | = 
= 
N | | 
$529. Fasrics Vetvet or SvuRFACEs, 
W. R. Lake, London.—13th August, 1881.—(A com- 
munication from M. Antoinette, H. Gorges, B. Legé, 
and L, H, Goizet, Paris.}—(Not proceeded with.) 2d. 
The velvet surfaces. according to this invention, are 
produced by means of a sewing machine by mcking 
| loose stitches which project in loops from the fabric to 
} ' | which the material to form the pile is sewn; the “ 
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stitches so formed are afterwards submitted to a 

shearing device, which cuts the raised loops. 

$3530. Carrrincss ror Mininc Oapnance, &., W. 
Hogarth, August, 1881.—{ Not. pro- 
ceeded with.) 


right through the centre of the open to every 
surrounding part, yet filled with oxygen up to — 


ignition causes to break and liberate the 


$3531. Braxes ror Ramways, &c., A. Balme, Leeds.— 
15th August, 1881. (Not proceeded with.) 2d. 

The brake blocks at opposite sides of a wheel axis 
are carried by a pendant lever formed with a skid to 
act on the rail, when the two levers are caused to 
approach each other by a toggle lever arrangement. 
$535. Porttanp Cement, I. C. Johnson, Graves- 


ary 

and close relationship of the particles, and in conse- 
quence a better clinker for cement than hitherto; and 
Secondly, in effecting a perfect amalgamation of the 
particles of washed clay and chalk termed slurry, by 
a dashing onward agitating action within a churn- 
like apparatus having rapidly revolving — 
3542. Cotouriess anp OpovuRLEss O1 P. 

Thompson, Liverpool.—\6th August, com- 

munication from J. Gottlieb, Vienna.) 2d. 

The object is to produce an odourless and colourless 
oil forcosmeticand pharmaceutical purposes,and it con- 
sists in repeatedly ey any ordinary mineral oil of 
a specific gravity of 0°85 to 095, with oil of vitriol, 
varving in quantity from 10 per cent. to 40 per cent. 
of the weight of the oil, which is left to settle after 
each digestion, and then skimmed off or decan 
from the sediment. The oil thus purified is treated 
while hot with the powder forming the residue in the 
production of yellow prussiate of potash. 

3545. Decoy Fish ror ANGLING, G. W. von Nawrocki, 
Berlin.—16th August, 1881.—(4 communication 
Schondelmaier, Germany.—{Not proceeded 


A case in the form of a fish contains mechanism 
which causes a number of fish-hooks to spring out of 
the body as soon as the fish bites at it. 


MecuanicaLty CoLurctrnc FROM 
Post-orrices, &c, F. C. Windy, Westminster.— 
16th Auqust, 1831.—{Not proceeded with.) 2d. 

A pipe is laid below the pillar post or letter boxes, 
and in it a series of trucks is caused to travel in succes- 
sion at intervals of a few minutes or less. 


7. Brown, Walsall.—lith August, 1881. 


This relates to rolls for rolling metals, and consists, 
First. in forming rolls for rolling rails with grooves 
so shaped that when the acting grooves of the top and 
bottom rolls become worn, it is only necessary to 
the top roll bottom and the bottom roll top to 
the unused grooves into use. The reversed cap and 
bottom rolls are used in conjunction with a spare 
sniddle roll. Secondly, to chi rolls used for rolling 
sheet metals, and consists in casting them with an 
axial hole of large diameter pero] from end to end, 
the object being to prevent fracture from the unequal 
expansion of the outer and inner portions through 
heating. So as to cause them to cool slowly after use, 
outside 

e rol 


$550. Beartnas, H. Reisert, 
16th August, 1831.—{ Not proceeded with.) 2d. 
A cylinder is fitted with a piston, and contains a 
semi-liquid or viscous lubricant, upon the — of 
which the piston is caused to press by a and 
so force the lubricant through a hole in the eyli der 
to the bearing 


TEAM BorLErs, JR. Oldham, Sunderland.— 


This relates to a pecular form and ‘arrangement of 
combustion chambers, and a peculiar arrangement of 
tubes in connection with them, the object being to 
form a boiler in which the products of combustion are 
led downwards and through return tubes at the bottom 
and centre of the builer, so as tu heat the water at the 
coldest and lowest part. 


Foupine H. Austin, — 16th 
August, 1881.—{ Not with } 

This relates, First, to means for angle 
of the hacks of folding chairs and other articles ; and 
Secondly, to the manner of fixing ty such 
chairs, so that they may fold up with it. 

Tennis, CRICKET, AND OTHER PLaytinc Batts, 
A. J. Altman, — August, 1881.—(Not 


proceeded with. 
This consists in formi the balls from of 
cork cut to the necessary and united 


by a solution impervious to the action of moisture. 


3571. our CuaNNELs, oR Removine SAND 
orn Mop Banks Tmat Waters or Rivers, 7. 
Burroughs, Liverpool.—lith August, 1881.—( Not pro- 
ceeded with.) 2d. 

This consists in dragging chains along between two 
windlasses anchored at opposite ends of the channel to 
becut, so as tostir up the mud, silt, or sand, which will 
then be carried off by current or tide. 

3574. Reep Pire Nores ror Orcas, J. B. Hamil- 
ton. Greenwich.—lith August, 1881.—{ Not proceeded 
with.) 2d. 

Tizis consists in reacting upon reeds and contro! 
their motion by means of a wind resistance, or the 
resistance of other reeds under the action of wind. 


3575 anp Hewp TaREaps anp 
Tissues, C. D. Abel, London.—l7th August, 1881.— 
(A communication from A. Delabove, Paris.) 4d. 

This relates to the method of bleaching linen and 
hemp threads and tissues, consisting in treating 
the same with 2 solution of chloride of lime in the 
presence of a solution of aluminum sulphate satu- 
rated with hydrate na. 

3577. Cement, &c., G. Butler, G. Skudde 
and H. Fabian, London.—17 th August, ise. inet 
proceeded with.) 2d. 

The material to be sifted is placed on a sieve to 
which a reciprocating motion is imparted, the smaller 
portions passing through the sieve and being con- 
ducted away as desired, while the larger unsifted 
material is conveyed from one end of the sieve to the 
other by means of revolving worms situated above 
the sieve. 

3584 Manvuracrore or Puospxor, 
ARSENIC, AND Gases CONTAINING 
ComBixaTIONS OF THESE Sopstances, &c., & 
Clark, London.—l7th August, 1881.—(A communica- 
tion from C. Girard and J. A. Pabst, Paris.) 4d. 

This consists in the employment of the crystals 
formed in the lead chambers used in the manufacture 
of sulphuric acid fur decomposing combinations of 
hydrogen with the metalloids, as well as noxious and 
odorant gases. 


3585. Workixc up Botrer, R. W. Whinnerah, near 
Salishury.—lith August, 1881.A communication 
from R. Whinnerah, Leadville, U.S.)—{Not proceeded 
with.) 2d. 

The apparatus consists of a sloping funnel-shaj 
trough with raised sides and moun on feet, and at 
the lower end of which is pivotted a hand lever 
aw a presser fluted on one side to convey away 


3508. C. Toope, 
August, 1881.—{A communication from W. Braid- 
wood, New York.)Not proceeded with) 2d. 
This consists in a reversible soldering tool, the “ 
which may be brouzht into any position desired b 
any variety of work. 


17th 


This poke First, to a steering check to 

‘or as 80 
the hands the rider may be free when 
desired to travel in a curved line ; and , tothe 
con of seats for tricycles.’ 


3589. Mountrsc Roratinc Swarts THEIR Brar- 
J. Tangye, Birmingham.—lith August, 1881. 


This consists in dispensing with 
narily fixed on the shaft on each side of the bearing, 
and fixing two collars BC on the shaft A on same 
side of the bearing at a short distance apart, between 


which fixed collars a leose collar E is situated, - 

means of which loose collar a slow longitudinal to-an 

fro motion is given to the said shaft by suitable 

mechanism. 

$3502. Beer Barres, &c., W. Smedley, Burton-upon- 
Trent.—18th August, 1881.—({Not proceeded with.) 
2d. 


This relates to ting the part of the head of the 
barrel in which the hole 4 formed to receive the tap 
by means of a metallic collar screwed into the hole. 
3596. Traction Locemorive Esornes, 4. 

Tasker, near Andover.—l8th August, 1881.—(Not 
with. 


The wi of the chimney of the engine can be 
turned in any desired direction, so as to escape the 
direct current of wind which may be blowing, and 
also to direct the sparks and smoke away from any 
objects in its vicinity. 

3507. Prixtinc Macurinery, R. C. Annand, Peter- 
head.—18th August, 1881.—{Not with.) 


of a sheet on one or both sides by 
the and also the sheet 
from the web, and cutting it . ae 's into the 
required size. The machine has 


one above the other, and guided and held 

by verti , the top and bottom ones being 

fixed, and the middle ones capable of moving verti- 

cally up and down. 

3601. Scprortixe, Frxmsc, anp ADvusTING Swinc 
LOOKING-GLASSES AND OTHER SWINGING ARTICLEs, 
Cc. D. August, 1881.—{Not 

wi 


when 


3602. Treatment or Fruits, A. J. M. Bolnachi, West 
Dulwich.—18th August, 1881. 4d. 

This pound 
consisting of ceratonia siliqua, or the date fruit, the 
seeds vicia sativa, or dholl, and coffee or cocoa. 
3608. CoLovrine Matrers For DYEING AND 

na. J. H. Johnson, London.—18th August, 1881.— 
(4 communication Srom the Badische Anilin and 


a compound for the of ve. 


Iphit 


3605. Brack or Dye, H. 8. L. Gurney, Warring- 
ton.—19th 1881. 2d. 
This ts, First, in Soy the ordinary 
oak-gall solution waste tan 
instead of using 5 iron, iron 
: uted condition is 


Second]. 


J. 7. Shaw and H. D.*Mere- 
dith, August, 1881.—{Not pro- 
with. 


bulators with a seat at each 
mounting the hood so that it can 
rout end ly capa! ol 
folded flown inside the other end when desired to 
make the perambulator single only. 


3611. anp Loapine Coat, 7. S8taf- 


ploy 


ford.—19th August, 1881.—{Not with. 
An endless platform moves the centre “of a 
stage, and conveys the coal to shoots from which it 
falls into wagons. 
3612. Weavine, P. Dunkerl —19th 
August, 1881. j 
drivin; in the employment of 


four decks and six = of warps, the tension on the 
latter being always equal, so that the second warp 


beam is abolished, and only one employed. 


3613. Oxnamentep Soap, &., J. A. Graham, Putney. 
—19th 1881. «(Not proceed with.) 2d. 
This relates especially to a die consisting of an 
outer tube of the form to be given to the soap, onh 
containing inner tubes of any desired form, soaps of 
different colours being forced through the "different 
_— and made to unite where they issue from the 
ie 


3614. Lirts, &c., H. J. Haddan, Kensi .—19th 
August, 1881.—{A communication from C. Lievens, 
Brussels.)—{Not proceeded with.) 

cage runs on two vertical iron rails by means # 
friction rollers, and brakes are so that 
rupture of the cable from which the cage is caspended 
sets the brakes automatically in action. 


3623. Bicycies anp Tricycies, C. Toope, Stepney.— 
19th August, 1881.—(Not proceeded with.) 2d. 

This consists in lessening the jolting when passing 
over uneven surfaces, and consists in interposing 
coiled springs between the fork and the socket of the 
back, ont ave between the lower ends of the fork 
and the bearings of the driving wheel. 


3624. ConTROLLING AND ARRESTING THE INCURSIONS 
or Locusts, &c., W. Clark, London.—19th August, 
1881.—(A communication from A. Durand and C. 
Haurel, Paria) 4d. 

This consists, First, in the employment of barriers 


of thin smooth sheet metal plates arranged in con 
= lines, me combination eee pits also furnished 


mass of 
sul ment use apparatus for 
the action of a base, and teansioreing 
mm into sulphate. 
$818. Formic rae Jomrs or Tix on Sueet 
VESSELS, M. Benson, London.—2nd nd September, 1881. 


in sheet metal by t 
or icireu cross sec 
such joint to a fi press 


5570. Compounp Enorves, A. M. Clark, London.— 
Maney, New York 
lassey, New Yor! ete. 
This consists in the 
tion of two contiguous cylinders in direct connection 


at the end of the low-pressure cylinder, the 

-pressure cylinder having exhaust and steam ports 

at its ends, and an exhaust port at its mid-length, 

there being two pistons on as rod of the high-pressure 

cylinder, and a piston and rod in the low-pressure 
cylinder. Improvements in details are shown. 


SELECTED AMERIOAN PATENTS. 
From the United States’ Patent Office Official Gazette. 


carriages I I!, connected by 
E, —~J D F, connecting the carriages 
r 
tJ 
x 
{Xo 
I I! to the vel; the 
piston rod G's all “combined with the wheels Cl, 
wheel al, having 


ATTACHMENT FOR GARDEN 
Rake, Charles D. Miller and George L. Eason, Des 
Noines, Iowa, assignor of one-third to A. D. Crain, 
same —Filed October 10th, 1881. 
Claim.—{1) The combined clearing bar and frame, 


———— of the bent wire or rod A A, adapted_to be 

rtwined between rake teeth, and the frame B B C 
—Gcamee adapted to be fastened to a rake 
head, substantially as shown and described, for the 


+tach 


purposes The at 


frame A'B and the 


in the manner described, for the 
@) A pager ee clearing bar and frame ada 
rake, a ing exten an 
sdapted to rake han 


and Geniedl relatively to each other, and a rake sub. 
stantially as shown and described, to operate in the 
manner set forth, for the purpose specified. 


353,339. Fertitwer FoR 


George D. Baker, Lovettsville, assignor of wen bY 
George Wire, Londoun County. —Filed September 17th, 


1881. 
Claim. a) The rollers R having concave 

faces, in combination with the guano box nie 
the openings Ain the lower rear corner, said rollers 

mounted on a shaft outside the said corner, and 
extending flush with or a little beyond the inner line 
of the box, substantially as set forth. (2) The com- 
bination of’ the slide Cc, _— cnt operating lever D 
shaft D,, hand lever D%, an , forcing 
of the lever D? outward, sith ¢ 
outside of the lever D?, the latter being — to be 
released from the ratchet by 
spring end of it, as set forth. (3) The dial E, formed 
into the rnal-box and having the ratchet 
formed on the underside of an elevated portion, in 


the spring forcing the lover tato engagement with 
ver into 
the ratchet, assetforth. (4) Theguano 
cut away in the back to receive the slide and its 
operating links, and having a sloping bottom formed 
on the wood, and a feather-edge at the point where 
the rollers revolve, and having the lining F sg 
the entire interior of the box, lying over the slide 
attachments, and also having the i ay in the rear 
corner provided with tho xes A?, form’ 
with the lining Fa cover for the 
Al}, substantially as set 
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SovurH KENSINGTON MuskuM.—Visitors during 
the week pry ween March 18th, 1882 :—On Monday, 
Tuesday, and , free, from 10 a.m. to 
10 Museum, mercantile marine, 

materials, and other collections, 4215. 
On Wednesday, Thursday, and Friday, admission 
6d., from 10 a.m. p-m., Museum, 1517; 
mercantile marine, building materials, and other 
‘Total, 16 ‘067. Average of corre- 
from the week in former years, 15,707. Total 

m. the opening of the Museum, 20, 795, 649. 

Epps’s Cocoa.—GRATEFUL AND COMFORTING. 

—‘Bya ie knowledge of the natural laws 
whieh govern the operations of digestion and 
nutrition, and by a careful a the 
properties of well-selected 
our breakfast tables with a 

oured beverage which may save us many 
heavy doctors’ It is by the judicious use of 
ae articles of diet that a constitution may be 
gradually built ne enough to resist 
every tenden undreds of subtle 
maladies are eating  tibued us ready to attack 
wherever there is a weak point. We may escape 
many a fatal aihek eeping ourselves well 
fortified with pure blood and a properly nourished 
frame.” — Civil Gazette. — Made simply 
with boiling water or milk, Sold only in packets 
labelled—“‘ James Epps AND Co., Homeo! thie 
Chemists, London.” — Also makers of 8 
Chocolate Essence for afternoon use,—[ADVT. 


bined clearing bar end 
, adapted to be fastened 
tn pow ler in the ‘The airspace const» ot | 
a bottle filled with air and closed, and which the . 
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THE ENGINEER. 


Maxcu 31, 1882. 
throughout the field in the inverse ratio of the square of | wires, These areall led down to the axleof the armature, and 
the distance; that is to say, if magnet attracts a mass of | divided into two groups, in this case of six each. All the 


We have recently had so many questions put to us con- 
cerning the production of the electric light, that we have 
zurived at the conclusion that by far the ter number 
of engineers know next to nothing about electricity. Nor 
‘is this to be wondered at. Until the other day electrical 
science was regarded as one of the most recondite branches 
wf knowledge, and one which concerned engineers very 
little, Those who attempted to learn anything concerni 
it found at the outset that they must learn a new techni 
language. They must understand all about volts, 
‘amperes, farads, ohms, &c., before they could make any 
‘progress, and in consequence they turned back d 
we the very threshold, so to speak, of the school of 
electricity. But the progress of electric lighting has 
‘brought the subject home to every one. Electricity has 
been popularised. It obtrudes itself into our streets and 
‘our homes, and we have had numbers of applicants who 
-want to know if is not possible to obtain so much informa- 
tion without a t deal of trouble as will enable them 
to form an intelligent idea of how the electric light is pro- 
duced. Now nating can be easier than the acquisition of 
this knowledge, and this article is specially intended to 
supply it. It is not intended for the use of electricians, 
~who, if they read it, will one and all complain that we 
have left a t deal unsaid that ought to have been 
said. Bat it is just because electricians have hitherto 


insisted on saying a great deal that thousands of persons | 4 


know nothing about the electric light, although they are 
otherwise well informed. For example, we know by per- 
sonal experience that the dynamo is ed as quite 
similar to the plate glass frictional machine ; and that it is 
generally supposed that the electricity is got out of it by 
something which rubs on something else. The same ignor- 
ance exists with tolamps, We do not propose to say 
anything about electrical measurement, electromotive force, 
intensity, Ohm’s law, ampéres, and such like; yet we 
hope to make those who read this article understand, and 
that very clearly, how the electric light is produced. _ 

(1) No one knows what electricity is ; but for practical 
purposes it is convenient to regard it as a fluid. 

(2) No one knows what a current of electricity is ; but 
for convenience it may be regarded in the same light as a 
current of water flowing — a pipe. 

(3) Electricity can Dar freely through the metals; but 
with great difficulty ugh g ing wax, silk, wool, 
ry air, wood, or earthenware. The metals are called “con- 
«luctors” or “good conductors ;” glass, sealing wax, gutta- 
percha, india-rubber, wool, &c., are called “ non-conductors” 


or “bad conductors.” Silver is one of the best conductors i 


‘known ; but it is too dear for electrical use. — is the 
best conductor that can be had for the money, and is exten- 
sively used ; but iron wire answers well enough for over- 
head telegraph lines. 

(4) When a wire is wrapped round closely with 
silk or cotton thread, or is coated with ss 
it is said to be “ insulated,” and it may re 
asa tube or pipe. The silk or cotton forms the tube, 
and the copper wire the duct along which electricit 
ean flow. Submarine telegraph cables are insulated wit 
gutta-percha ; if a hole be made in the gutta-percha the 
electricity will flow out through the hole and be lost, 
exactly as water would flow out of a pipe split by the 
frost. One of the Atlantic cables, after being partly laid, 
had to be raised again, as it was found that no signals 
could be sent from the ship to the shore. A nail was 
found stuck in the cable ; through this nail, which had 
made a hole in the gutta-percha, the electricity leaked 
away. 

(5) No one knows what magnetism is; but magnetism 
and electricity are nearly akin. When we see smoke we 
augur that fire is not far off. In like manner, when we 
see a a we may take it for granted that electricity is 
close by. 

(6) The magnetic fluid is spoken of now and then; but, 
unlike electricity, magnetism does not very closely resemble 
in its action that of a fluid. 

(7) Electricity can be obtained in three principal different 
ways; First, by rubbing glass or sealing-wax with a silk 
handkerchief or cat’s fur; secondly, by putting two sub- 
stances, one of which is more readily attacked by oxygen 
than the other. in an oxidising fluid, and so making what is 
called a “ galvanic battery ;” and, thirdly, by the use of what 
is known asthe dynamo-electric machine, now called “ dy- 
namo” forshortness, There are two other ways in which 
electricity can be obtained, namely, by heat, and by the 
discharge of steam through orifices lined with wood. As 
neither plan is used to obtain electricity for lighting, 
we shall say nothing more about them. 

(8) Frictional electricity, that is to say electricity 
obtained by rubbing glass or sealing-wax, is useless for 
obtaining the electric light. We think it better not to 
explain why, because to do so we should have to say a good 
<leal about quantity and intensity. Such of our readersas 
want to know more than we tell them here will find plenty 
of books which will give up treasures of information if 
they are consulted in a proper spirit. 

(9) Electricity is obtained for the electric light by the 
ase of dynamo’s at present. It is probable, however, that 
batteries will be used ere long for this purpose, and we 
shall about them before we have done. 

or e dynamo is not a frictional machine—see (8) 
above, 

(11) Ev ¢, whatever its form, has two poles, 
one of which, if the magnet were freely suspended, vad 
point towards the north, the other towards the south. 

(12) poten | beyond each pole is what is known as 
the etic field ; in other words, the over which 
the influence of the magnet extends, te may be seen 
when a magnet is made to lie under a card over which iron 
filings are scattered, the filings will arrange themselves 
to fill the whole field. The fields are roughly deliniated in 
the annexed sketch, Fig. 1. Nand § are the north and 
south poles 

(13) Phe strength of the attraction of the magnet varies 


iron with a force of one pound when the iron is ;},in. 
from the pole, it will attract it with a force of but one 
quarter of a pound when it is j;in. distant, and so on. 


INN 
\ 
(14) Magnets are very frequently made of the horseshoe 
on Fo in Fig. 2, tec Be both poles can be made to act 
to attract one piece of iron or “keeper,” as it is usually 


(15) If an insulated wire A—see (4) below—be wrapped 
round a bar of soft iron B, as in Fig. 3, and the wire be 


Fic 
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“ING 


united to any source of electricity, such as a battery or 
o, as at C, and a current of electricity be sent 
through the wire—see (4) below—then so long as the current 
is passing, B will be a magnet with a north pole and a 
south 4 and magnetic fields. As soon as the current 
ceases to flow the bar will cease to be a magnet. Bars of 
iron magnetised thus are called “electro- ets,” and are 
usually of the horseshoe shape, as Fig. 4. In Fig. 4 A A 
is the wire coiled over and over again near the poles, but 
only wrapped once over at the middle. 


et ; that is to say, 
not lose its magnetism when the current ceases to 


(18) No one knows why these things happen. We 
cannot tell why a bar of iron is a magnet so long asa 
current of electricity is ranning round and round it ; nor 
do we know why a current of electricity flows through the 
wire coil if we put a magnet into it. These things are 
as much secrets of nature as gravity itself. 

(19) The action described in paragraph (17) is due to the 
influence of the magnetic field, and to produce currents of 
electricity it is not necessary that the magnet should be 
actually put into the coil. 

20) Currents of electricity are always established in 
coils of insulated copper wire when they are made to pass 
through a magnetic field. 


One current is set up in one 


direction when the coil goes into the field, and another | 2° 


current is set up in the opposite direction when the coil 
comes out of the field. 

(21) A coil of insulated copper wire meets with a great 
deal of resistance in passing through a magnetic field, not 
because the et attracts it, for copper is not attracted 
by ets, e resistance is as though the coil were 

through thick treacle. 

(22) It can Te proved that the electricity obtained in 
this way is the equivalent of the work done in dragging 
the coils through the field. 

(23) In all dynamo machines, coils of wire—or their 
equivalents with which our readers need not now concern 
themselves--are caused to cut through magnetic fields, 
and in this way currents of electricity are generated. The 
magnets are almost invariably horsesh ped, and the 
coils of wire are mounted on rotating wheels called “ arma- 
tures,” which revolve in the magnetic field. Fig. 6 shows 
the elements of all dynamos. A A is insulated wire coiled 
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round the horseshoe magnet B. Through this a 
current is kept circulating by the battery C. At D is the 
armature. At E E are coils of insulated wire. As the 
armature is caused to revolve by a belt on the pulley 
H, the coils cut the magnetic field, each coil cut- 
ting a field twice in each revolution. As there are, say, 
eight coils, there are sixteen cuttings to each turn of the 
armature, and as the armature makes about 700 turns per 
minute, we have 11,200 currents, half in one direction, half 
in the other in the same time. Fig.7is a front view of the ar- 
mature. CC are the wire coils ; W W are the ends of the 


wires of one group are secured to a brass half roller, R in 
Fig. 8. These rollers are secured on the axis of the 
armature, and are insulated from it by pottery or glass 
collars, or even hard dry wood,at L C is of the 
main body of the armature in section. W W are the 
groups of wires. Fig. 9 is a front view of the roller, 
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which is called the “collector,” or more frequently the 
“commutator.” The dots show the ends of the six wires— 
12 ends in all—from the armature coils C, Fig. 7. Now, it 
will be seen that no current can flow in the coils C C under 
the conditions; because the ends of the wires are not 
united, all the ends at which electricity goes in he 
say, in the top part of the roller—T, Fig. 9—and 


the ends at which the electricity goes out being in the 
bottom half of the roller B. But these halves are insulated 
from each other—see (3) and (4.) In order to establish 
a connection Y and X are provided. These are copper 
springs pressing against the rollers, at the lower ends they 
are connected with wires W W which lead away to the lam 
It may bea mile off. It will be seen that in this way a round- 
abont connection is established between the wire ends in 
T and those in B, and currents can pass freely through the 
coils C C, Fig. 7. The springs X Y are, as we have said, 
made of flat ae plates. ey always catch the eyes of 
the visitors to the Crystal Palace, because as the machines 
run what is known as “ oe ” takes place, electricity 
jumping across the small space SS, Fig. 9. Thus, for 
example, the great machine driving the 150,000-candle 
lamp in the tropical department is sometimes lit up by 
sheets of flame round the commutators. 

(24) It will be understood that we have described the 
dynamo in its elementary form. But the arrangement of the 
coils, of the magnets, and of the commutators is varied 
almost without end. But in all casesthe principleisthe same, 
insulated wire coils being made to cut or pass through 
magnetic fields) The wire coils are usually wound 
on small soft iron “ cores”—in Fig. 3, B iscalled a core— 
which are rendered magnetic in passing through the fields 
of the stationary magnets. These re-act on the wire— 
see (17)—and intensify the action. 

(25) In Fig. 6 we have shown a battery as actuating the 
employs what is known as an “ exciter ”—that is to say, a 
small dynamo with per t stationary nets sends its 
current through thecoils A A, Fig.6,of amuch rmachine 
with electro-magnets. Several other makers do the same 
thing. But the favourite plan consists in sending the 
whole or a part of the electricity generated, through the 
wires A by coupling them on to the bindiug screws RR, 
Fig. 9. We have explained—see (16)—that a little 
residual magnetism remains in every bar of iron if it has 
once been magnetised. Enough remains in B, Fig. 6, to 
excite a feeble current in the armature coils when the 
machine first starts. This current strengthens the - 
netism of B, and this in turn more strongly excites the cols 
EE and so on. There would be no limit to the power 

nerated were it not that— 


(26) Every bar of iron can be “saturated” with magne- 
tism, after which, no matter what the power of the current 
flowing round it, it can take up no more. Consequently, 
there is a limit to the power of every dynamo machine in 
this direction. But there is hardly any limit to the increase 
in electricity obtained by running the machine at higher 
and higher velocities; but practical mechanical difficulties 
stand in the way, and 1500 revolutions per minute is the 
highest velocity yet ventured upon, and this only with 
small machines, 

We have now explained how electricity is obtained with 
adynamo. In a succeeding impression we shall deal with 


produced. 


the second part of our subject, and explain how light is 


THE INSTITUTION OF NAVAL ARCHITECTS. 


THE annual meeting for 1882 of the Institution of Naval 
Architects began on Wednesday in the Hall of the 
Society of Arts, John-street, Adelphi, the Earl of Ravens- 
worth, president, in the chair. There was a large attend- 
ance of members, Proceedings began at noon with the 
reading of the annual report of the Council, which was of 
a very satisfactory character. In consequence of Mr. 
Denny’s paper “On Elementary Education in Naval 
Architecture,” read at the last meeting of the Institution, 
and the discussion which ensued, the Council considered it 
desirable to take action in the matter, with a view to 
improving the character of the examination papers set by 
the Science and Art Department. A deputation was 
appointed to wait on the Lord President of the Council, 
and to lay before his lordship the views expressed in Mr. 
Denny’s paper. The deputation, consisting of the Earl of 
Ravensworth and Messrs. Samuda, Barnes, W. Denny, 
and W. H. White, was granted an interview with the 
Lord President and the Vice-President of the Council and 


- 
WM 
YY 
‘ 
B 
Sl Q 
ys 
Fic.9 
% 
te | G 
CS A 
WSs 
NS 
(16) If a bar of steel be treated thus, it will, if the | 
current be small, act but feebly, and if the current be 
t will 
How. Even in the case of soft iron, a very small quantity 
of what is known as “ residual magnetism” remains in the 
z iron core B, Figs. 3 and 4. 
(17) If we take a coil of insulated wire, A, Fig. 5, and 
put a permanent magnet, B, into the inside of the coil, 
then, at the moment the magnet enters the coil, a current of 
electricity will flow through the wire in one direction, say 
from P to N. This current will be of momentary duration, 
not lasting longer that a flash of lightning ; and while 
the magnet is zn the coil no electricity is to be detected. 
If now the magnet be withdrawn, at the instant it leaves 
the coil a second current of electricity like the first, but 
flowing in the opposite direction, as from N to P, will 
traverse the wire. 
: 
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the First Lord of the Admiralty on the 7th July last. A 
report of what took place at this interview will be found 
embodied im vol. xxii. of the “Transactions” of the 
Institution. The Council is enabled to report that the 
deputation met with a very favourable reception, and the 
action taken in the matter has resulted in the appointment 
by the Lords of the Committee of Council on Education 
of a committee com of three members of the Inatitu- 
- tion, viz., Sir E. J. , and Messrs. W. H. White and 
W. B. Baskcomb, to report on the syllabus. A new 
syllabus has in consequence been issued. After the 
election of members and the usual formal business of the 
Institution had been transacted, Lord Ravensworth 
briefly addressed the meeting. He expressed his regret 
that Mr. John Scott Russell was still unable, owing to 
ill-health, to be present, but he hoped soon to ancy Po 
Russell in among them. He then referred at some 
length to the wonderful and unprecedented prosperity of 
the shipping trade of Great Britain, and dwelt on the 
im of improvements which effected a saving in 
coal, on which England depended for her supremacy. The 
improvements effected in marine engines had reduced the 
consumption of coal on board ship by about 75 cent. 
within the last few years. He had had occasion fast year 
to speak of the great advance which 1880 showed in ship- 
building over previous years, but 1881 had been better 
still. On the Clyde they had built 98,000 tons more ships 
in the forty yards on that river, the total reaching 343,823 
tons. In six of the principal East coast districts—Blythe, 
the Tyne, Wear, Tees, Whitby, and Hartlepool—they had 
built in thirty-nine establishments 456,000 tons, or 156,000 
tons more than on the Clyde. Messrs. Palmer alone, on 
the Tyne had turned out 50,192 tons last year. The 
Barrow Shipbuilding Company again had built 32,700 
tons, and wonderful results had been got in speed, the 
Servia having run from New York to Queenstown in 
7 days 8 hours. He concluded by drawing attention toa 
convergence of ideas between Sir W. and Mr. 
Denny, the former advocating small men-of-war at the 
Institution of Civil Engineers, and the latter moderately- 
sized merchant steamers in a lecture delivered at Greenock. 


Mr. Samuda then read a paper 


Ox ArMovRED Suips anp Mopern 


This paper was intended to combat Sir William Arm- 
a views, which Mr. Samuda regards as entirely 
mistaken. Sir William advocates unarmoured cruisers on 
the ground that (1) to resist the most powerful guns afloat, 
armour of 2ft. thick is required, and it has been necessary 
to restrict the area of armour surface to ever-narrowing 
limits, and that armour, therefore, seems gradually con- 
tracting to the vanishing point. (2) That even if the 
victory of armour over guns be established, it would still 
be a question if it would be worth while to incur the 
expense of continuing it to resist pro 

vessels must still remain assailable by rams and , 
and liable to be lost by casualties other than those of war. 
(3) That the function of armour may in a very consider- 
able degree be fulfilled by coal, if judiciously applied for 
that purpose. (4) That, as to the comparative liability of 
an ironcladand an unarmoured ship to be sunk by projectiles, 
there is much less difference than is generally supposed. 
(5) That for the cost of one ironclad we could have three 
unarmoured ships of far higher speed and carrying collec- 


tively three armaments, each equal to that of the armoured | 


vessel; and he then describes a combat between three 
unarmoured cruisers and one ironclad, considered to be 
fairly matched because representing the same pecuniary 
value ; and assumes the victory would lay with the three 
unarmoured ships ; and, without entering into the techni- 
cal questions concerning fleet fighting, concludes that the 
result would be the same if the number engaged on each 
side were proportionately multiplied. (6) He argues that 
we require a far more numerous Navy than we possess or 
can afford to unless we vastly reduce our expenditure 
on individual ships ; and to do this we must dispense with 
armour, and that the chief expenditure of the country 
should be upon fast unarmoured ships, with armour- 
piercing guns. (7) He condemns the use of cruisers im- 
provised out of ready-made merchant steamers, and 
forcibly points out the importance of the police service of 
eruisers, by reminding us of the enormous property we 


have at all times at sea in our ships, and that, in addition | craft. 


to their loss, we have also to guard against the interc 
tion of food supplies, and that the more our peguietion tar 
creases and our agriculture declines, the more terribly 
effective for reducing us to submission would be the 
ray om of those supplies. Mr. Samuda agrees entirely 
in his last suggestion, but he observed that many of the 
arguments in Sir William Aeneas per used to esta- 
blish the ter value of unarmo ips over ironclads, 
really apply equally to both classes, and consequently lose 
all force when used in support of one only. After 
quoting the usual arguments against unarmoured, and in 
favour of steel-clad ships, Mr. Samuda went on tosay that 
the great aim sought to be accomplished by the intro- 
duction of armour-clad vessels, was to enable a fleet to 
stand up the greatest time possible against the fire of her 
enemy's , and unless, or until, a case has been esta- 
blished showing that such a change has been effected in 
the relative power of the attack and defence as to over- 
throw the conditions that have previously existed, no case 
has been made out to warrant a fundamental change. 
Now, he thought that nothing has yet occurred to 
warrant such a conclusion. In both cases immense strides 
have been made. The introduction of long breech-loadin 
guns have greatly increased the power of penetration ms | 
added to the power of attack ; but steel-faced armour and 
steel hulls, instead of iron armour and iron hulls, have 
added equally to the efficiency of defence. Steel-faced 
armour of similar thickness with iron will afford one-third 
to one-fourth more resistance, while the superior tenacity 
and ductility of the material will give it a further impor- 
tant advantage in resisting disruption, and thus, in most 
cases, restrict the damage that would result both to the 
ship struck and the crew inside it; while the same 


jectiles, seeing that | read. 


charactenstic exists as to the ductility and superior quali- 
ties of the steel hull, and the additional strength it pos- 
sesses enables the naval architect to reduce the weight of 
his ship and to im his lines without diminishing the 
of the of a case bein: ed 
‘or the suppression of the system at present relied on from 
the conditions on which it was based being overthrown, 
that the result of the immense improvement in guns has 
been fully balanced by the corresponding improvements in 
the hull and armour to which they are opposed. The 
facts stated, the arguments adduced, and the conclusions 
drawn, all point to the conviction in Sir William Arm- 
strong’s mind that the functions to be performed by swift 
armed cruisers and the armour-clad fleet are the same, 
whereas the service required from them is distinctly and 
altogether different; and in practice he ventured to 
think it will be found absolutely impossible with cruisers, 
however numerous, to perform the service for which the 
ironclad fleet is specially required. Cruisers will be specially 
adapted and properly employed in protecting and conveying 
our commerce ; keeping open the seas to enable our mer- 
chantmen to trade without interruption between the 
rincipal ports whence we draw supplies and our shores ; 
ending naval assistance to our colonies when needed ; and 

rforming many similar secondary services ; and it may 
& freely admitted a very large number of them are 
required for such services beyond those we have, or are 
even contemplating building. But they will be wholly 
unfitted to fight in line of Sattle, and stand u inst 
an armour-clad fleet, where endurance alone will deter- 
mine the result of the encounter, and where the endurance 
of the ironclad fleet may be reckoned by hours against 
minutes on the part of the unarmoured cruisers — even 
if they elected to oppose the fighting fleet at all; for 
really, beyond possessin t value for guerilla warfare, 
no decisive victory — Cocbtahents or even hoped for, 
against an ironclad fleet by vessels whose safety, when 
hardly ay would only be secured by their running 
away. The functions of the ironclad fleet would be—to 
attack in line of battle the enemy’s fleet wherever found ; 
to drive it from our shores and home seas ; to follow it, 
and confine it to its own harbours; to maintain an 
unchallenged command of the sea routes leading to our 
coasts ; to protect our great Naval arsenals against the 
enemy’s fleet; and to oppose all attempts, under cover 
of the enemy’s fleet, of the landing of troops for invasion 
at any owe of the coast, so that the cruisers might be 
left safely to convoy or protect our merchant fleets, and 
enable them to perform the indispensable duty of bringing 
us uninterrupted supplies. He concluded by arguing that 
the money spent on ships of war should be looked on as 
an insurance premium to secure the safety of the country. 


The discussion was opened by Admiral Sir G. Hornby, 

who said that he agreed with all that Mr. Samuda had 
An unarmoured ship could not —_ with 

an armoured ship. All the lessons of w. » past 
and present, showed that a scattered force could 
not contend against a concentrated force. If an 
armoured ship were attacked by three unarmoured ships, 
she would attack them one after another in order to ram 
them. They dare not risk close quarters, and at a distance 
they could not hit her effectively ; besides she could alwa; 
bring at least one gun to bear on each of her foes. 
they could only realise the effect which would be produced 
by the explosion of a single shell carrying a bursting 
charge of 37 lb. of powder between decks in a ship, they 
would hear no more of unarmoured men-of-war. He 
contemplated with dismay the safety of the country being 
entrusted to such ships. 

Mr. E. A. Cowper asked Mr. Samuda if light draught 
of water was not an important factor in favour of the 
unarmoured ship. Captain Noel, R.N., endorsed all that 
Mr. Samuda had read. The English Navy ought to be 
equal in power to any two foreign navies. It was perfectly 
true that steel cruisers now in the Navy were not so fast 
as ironclads. He found that in 1866 we ae 
180,000 tons of armoured ships. The rest of the world 
possessed but 240,000 tons. But in 1881 we had 
380,000 tons, while the rest of the world owned 
900,000 tons, which proved that we were not going on as 
we ought. He did not advocate too big ships, sas 
they offered too great and too costly a mark to torpedo 
He did not like guns which were too lange because 
they were fired very slowly, and the chance of hitting a 
mark when they were fired was not good. Even thin 
armour he regarded as most valuable ; because unless they 
were hit at right angles, even thin plates could not be 
penetrated, and very little right-angled hitting would be 
done in real warfare. It was worth notice that, ton for 
ton, unarmoured cruisers which were called cheap, cost 
just as much as ironclads. They were only cheaper 

use they were smaller. 

Mr. Barnaby did not agree with Sir W. Armstrong. 
Unarmoured ships could not be effectually protected by 
coal. Although it was quite true that coal would augment 
the security of merchant vessels if attacked, it was not 
age — for regular fighting ships. As to protection 

y multiplying bulkheads, while he admitted the possi- 
bility of rendering ships nearly unsinkable, it must be 
borne in mind that they might receive injuries which 
would render them quite useless, by giving them a dan- 
gerous heel, or by lowering the bows so much as to lift the 
rudder out of the water. The use of steel and the intro- 
duction of the ram and torpedo had rendered great changes 
in ships necessary. Many officers looked forward to the 
time as not distant when big guns would be wholly 
abandoned, all fighting being done with Whitehead tor- 
pedoes and the ram. Sir W. Armstrong had said that 
large and costly ships might be sunk by small cheap craft. 
That was true, but it must be remembe that 
men-of-war had other things to do besides fight- 
ing. They were expected to carry thick armour ; vast 
quantities of coal; very heavy guns, and a great many 
of them; to steam at high speeds; to go on long 


voyages ; to hold many months’ provisions for large crews, 
and at the same time to be small and cheap. 


This 


could not be done. If certain work can only be done 
by big costly ships, we must have them, and if the work 
was well done they were cheap at any price. If he was 
told that he might do the best he could with 10,000 tons. 
displacement, he would reply, “ for every additional 100 tons. 
you give me you shall have a better ship,” and to this there 
was no limit. As to the question of speed, he might cite 
a suggestive fact. They had heard recently of a merchant. 
ship which, with a displacement of 8000 tons, and 8400- 
horse power, had attained a speed of 18% knots. Her 
Majesty’s despatch vessel Mercury had steamed at 18% 
knots, with a displacement of 3700 tons, and 7500 indi- 
cated horse-power. The merchant steamer was 420ft.. 
long. The Mercury, for reasons which would be appre- 
ciated by naval men, was but 300ft. long. The merchant 
steamer had about 1-horse power per tou of displacement, 
while the Mercury required nearly 2-horse power per ton 
to get the same speed. This would illustrate the gain to 
be had by using a big shi 

Admiral de Horsey, R.N., agreed with Mr. Samuda. 
Indeed, he did not believe an encounter could take place. 
between an unarmoured and an armoured ship. 

Mr. Samuda replied, and insisted that at any cost we 
must have a powerful navy to protect the interests of our 
country which never had more than four months’ provi- 
sions in it. 

Lord Ravensworth, in summing up, said that his 
twenty-tive years’ experience in the House of Commons 
led him to believe that economy would always be the first 
ae there, the naval supremacy of Great Britain 
the secon 


A vote of thanks was passed to Mr. Samuda. 
Mr. J Dunn then read a paper on 


MERCHANT SHIPPING, 


The substance of this paper was that the British mer- 
cantile marine had grown to an unpreeedented extent, and 
has acquired a larger part of the trade of the world than 
it ever carried before. Each change in the conditions of 
trade hasappeared tofavour it,and our advantage is likely to 
continue for some while to come. The best method of 
defending this marine in war time has been a subject of 
frequent discussion ; and one element in the question is 
the fighting power of modern merchant steamers, During: 
the last few years tg changes have occurred’ in 
merchant steamers. They have acquired—(1) Increased 
speed ; (2) increased coal endurance ; (3) greater structural 
strength ; (4) much better watertight subdivision ; (5) im- 

ved pumping facilities ; (6) greater beam ; (7) double 
; (8) steam steering gear ; (9) in a few cases twim 
screws. These are some of the chief changes which have 
occurred during reeent years in modern merchant steamers. 
They have come about to a very large extent as the 
natural development of our merchant trade. In part they 
have been due to special effort. They have all mproved 
the commercial value of the ships themselves, and, in that 
sense, have been of value to the nation. But they have 
perhaps been of almost equal importance in that degree to 
which they have affected the conditions of those problems. 
which have so continuously varied during recent years— 
the naval defence of this country and the provision for the 
safety of its merchant marine in war. In this way Mr. Dunm 
trusted that a statement of facts, without any expression 
of his opinion on them, might be of interest to some of 
his hearers, as being, toa 9 extent, the authors of these 
changes ; and of service to the Institution as affording a 
basis for the discussion of a subject so interesting to every 
one—the maritime strength and security of the British 
Empire. 


The discussion which followed was short, and not of 
much interest. Mr. Denny held that thanks were due to 
the Admiralty for introducing double bottoms ; and it was 
found that bulkheads were extremely useful in dividing 
cargosteamers which made atmany 
ports, with a different kind of cargoforeach. But it must 
not be supposed that they secured safety from sinking, for 
if a compartment became filled the ship might get such a 
list that she would be easily capsised or sent to the bottom 
by a heavy sea. Norule could be laid down as to how 
much of that surplus buoyancy, about which so much was 
heard, a ship ought to have. As to increase of beam, a 
small increase did no good. They ought, if they had it at 
all, to have an increase which would pay by giving plenty 
of augmented cargo space. He regretted that the Tonnage 
Commission had virtually put a penalty on double bottoms, 
which bottoms he regarded as of great value. Concerning 
twin-screws, to which some reference had been made by Mr. 
Dunn, he held that they ought always to be used when 
the engines exerted as much as 10,000-horse power. 

Mr. Martell—Lloyd’s—agreed with Mr. Denny on some 
points ; but bulkheads, though they suited some trades, did 
not suit all, and Lloyd’s had the utmost difficulty in getting 
them used, so much did they interfere with the stowage o 


Mr. White — Admiralty — was in favour of twin 
screws, ially for deep draughts. Bulkheads might 
exist in plenty, and yet be useless, because they did not 
reach high enough. He regarded much pumping power 
as of little value, because holes were so large that no 
pumps could contend with them, and the fires were 
drowned out. He found that the rudders used in the 
mercantile marine had about one-half the area of those 
used in the Navy. He held that the eral introduc- 
tion of steam steering gear would enable comparatively 
short-handed ships like cargo steamers, to use large 
rudders, and these would be found to impart a great 
element of safety. 

Mr. Parker—Lloyd’s—was much in favour of twin 
screws, and he cited the case of a large twin-screw 
steamer which, on a voyage from San Francisco to Liver- 
pool, made 12 knots an hour until she reached Cape Horn, 
when one of her engines broke down. She gps 
with the other engine at 9 knots until the Line was 
reached, by which time her engineers had repaired her 
broken-down engine, and she made 12 knots the rest of 
her voyage home. A great point about twin screws was 
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that when we reach 8000 or 10,000-horse power, the 

of the engines become too large to handle 
or repairs or proper inspection, but by subdividing 
the power between two sets of machinery this diffi- 
culty was got over. The great objection urged 
against twin screws by the Guion, White Star, Inman, 
and other companies, was that the screws were liable 
to injury in going into and out of dock. If that 
were so, then the docks ought to be altered to suit the 
ships. He was in favour of plenty of pumping power, 
but the pumps must be able to deal with coals or grain as 
well as water. He could cite numerous instances where 
ships had been saved by pumps. The Bristol City had 
been kept afloat for twelve days by her pumps. 

Mr. MacFarlane Gray said there ought to be trials of 
pumps, the ship to be put in a safe place, and water let in 
without giving the engineers notice, and then see how they 
would deal with it. Ships ought to be able to speak to 
each other in a fog by the aid of improved sound signal 
a tus, 

r. Kirk was quite in favour of twin screws. He knew 
of one instance where, when the rudder gear broke down, a 
ship had been brought safe to port by putting men at the 
reversing of each engine, and going ahead or astern 
as required. Centrifugal pumps were no doubt useful, if 
’ for nothing else than to remove volumes of water coming 
in from the hatches and deck. 

Mr. Ravenhill said that t advances were being 
made in the speed of merchant ships. On the Clyde 
they were using phosphor bronze propellers, and he 
believed that some of the advance in speed was due 
to this. His own experience was that better economical 
results could be had from twin screws than from single 
screws. Mr. Marshall wished to know if the wild steerin 
of the Inflexible—which sometimes wanted < port helm of 
18 deg., and sometimes a starboard helm of the same 
amount—was due to the use of twin screws. Mr. John 
said that in passenger ships, where safety of human life 
was a greater object than cargo, plenty of bulkheads were 
cheerfully enough used ; but they would, under many 
conditions, be intolerable in cargo boats, Iron sailing 
ships never had more than one, namely, a collision bulk- 
head ; but these were well known to be the safest ships 
afloat, and were insured at the lowest premium. After a 
few remarks from other —— a vote of thanks was 
passed to Mr. Dunn, and Mr. Kirk read his paper 


Ow THE TripLE ExpANsIVE ENGINES OF THESS, ABERDEEN. 


The author began by pointing out that economy of coal 
in our 8 ips is a point of so great importance that any 
step in this direction is worth chronicling, and went on to 
say that the obvious direction in which to look for saving 
in fuel is increase of pressure; but unfortunately, as we 
get higher in pressure, we do not by any means gain in 
efiiciency in anything like a proportionate degree, and the 
time must come, may indeed not be far away, when farther 
increase of pressure will not pay, but this time has not 
come yet. After glancing at the history of the steam 
engine, he stated that so far, however, as the imperfect 
data obtainable of steamship performances at sea show, 
the increase in economy of fuel has made but little pro- 
gress, and I am not aware that any perceptible increase of 
economy has been attained by exceeding 70 lb. to 75 Ib. 
pressure. In fact, the compound or double expansion 
engine has relapsed into the condition of the old single- 
expansion one. This gradual increase of pressure, using 
all the time the ordinary type of internally-fired tire-tube 
boiler, has dissipated at once the mistrust of boilers of 
larger diameters, and the craving for boilers composed of 
water-tubes, and other such complicated arrangements. 
These may yet have their day. He was indebted to one 
of these water-tube boilers for having driven him seriously 
to take up the question of utilising advantageously steam 
of much higher pressure than was at that time generally 
in use. While he was with Messrs. John Elder and Co., 
in 1874, Mr. W. H. Dixon, of Liverpool, anxious to attain 
greater economy of fuel, made up his mind to fit his 
steamer Propontis with high-pressure water-tube boilers on 
Messrs, Rowan and Horton's patent, and thus the author 
had to consider the best engine to utilise this high-pressure 
steam advantageously. 

Being thoroughly convinced that the great secret of 
success in the ordinary compound “ge of the day over 
the earlier simple engine—even the Woolf engine—lay in 
the range of temperature through which the steam in any 
one cylinder passed in the course of one stroke, being very 
much reduced—nearly halved in fact, compared with a 
single cylinder—it seemed to him that with these high pres- 
sures we must use three successive expansions, and divide 
the total range of temperature into three parts. Of course 
this was incidentally avourable to a more uniform distri- 
bution of strains, reduced leakage to the condenser, &c. 
Thus the engines of the Propontis, constructed in 1874 for 
a steam pressure of 150 Ib. per square inch, consisted of 
three cylinders of progressive capacities, the smallest ee 
the high pressure to which the steam was first admitted, 
next the intermediate one to which the steam passed from 
the high-pressure cylinder, and the third the low-pressure 
cylinder, receiving the steam from the intermediate 
cylinder and disc — it into the condenser. The 
arrangement consis of a three-throw crank with a 
cylinder above each, and possessed no s 
struction or design. Unfortunately the boiler very early 
gave trouble, and ultimately was taken out, but during 
the time it worked at its full pressure he found, on com- 
paring the di with those of an ordinary compound 
engine, that these engines ought to have required only 
about 14 Ib. of coal per indicated horse-povwer. 

From that time till January last year—1881—when 
Messrs. George Thompson and Co, entrusted to his firm— 
Messrs. R. Napier and Sons—the building of the ss. Aber- 
deen, he failed to find anyone who cared to make so long a 
step, and in doing so he ho Messrs. Thompson will 
have their reward. In designing a ship for the long 
voyage their ships make from this country to Australia 
and China, more importance attaches to a small consump- 


ialities of con- 


tion of coal than in ships making shorter voyages, and it 
was necessary to use every device to attain this end. The 
engines of the Aberdeen are essentially of the same design 
as those of the Propontis, the cylinders being 30in., 45in., 
and 70in. by 4ft. 6in. stroke. ‘The beilers, two in number, 
are ordinary double-ended boilers, constructed entirely of 
steel, with six of Fox’s corrugated furnaces in each, the 
total heating surface being 7128 square feet. There is no 
superheater. The construction of these boilers, for so high 
a pressure—125lb. per square inch—was facilitated by 
their being built of steel and to Lloyd’s, whose rules allow 
the shells to be made thinner than required by the Board 
of Trade, eng the internal are as strong as those 
ts yor by the latter. After all, the shell is the simplest 
and strongest part of a round boiler, where, even if built 
to Lloyd’s, there is superabundance of pope but to 
doubly ensure success—the internal parts of a boiler being 
those which oftenest give trouble—they were made 
stronger than required by either Lloyd’s or the Board of 
Trade, whose scantlings for these parts are ically the 
same, The high-pressure cylinder was not jacketted ; the 
second was jacketted with steam of 50lb. pressure, and 
the low-pressure one with steam of 15 lb. above the atmo- 
sphere. The Aberdeen is a ship built of iron, both ship 
and engines being to the highest class at Lloyd’s, 350ft. by 
44ft. by 33ft. hen the ship was complete, 2000 tons of 
dead weight were put on board, and arrangements were 
made to test the consumption on a six hours’ run at 1800- 
horse power ; this, however, by the owners’ desire, was 
reduced to four only. The coal was Penrikyber Welsh 
coal, and Messrs. Parker and Dunlop, who happened to be 
on board, kindly undertook to examine the state of the 
fires, and see the coal weighed. The result was a con- 
sumption of 1°28lb. per indicated horse-power. Accord- 
ing to usual analogy, we should ex from this a sea con- 
sumption of good Welsh coal of from 1°5]b. to 1°61b. per 
indicated horse-power. The next trial was to find the 
maximum speed, which on four runs on the measured mile, 
occupying two hours, was 13°74 knots, the mean power being 
2631,and the consumption of coal during these two hours 
being 1 ton 17cwt.per hour. The weight of steam condensed 
in the jackets, carefully measured into a tank, was 33 deg. 

r cent. of the greatest weight of steam admitted to the 

igh-pressure cylinder—by d —the pressure on the 
jacket of the middle a being 301b., and on the low- 
pressure cylinder 10lb. In a second experiment the con- 
densed water was still the same percen when the pres- 
sure in each jacket was doubled. e loss of steam 
from the high-pressure cylinder to the low-pressure, just 
before release, plus the steam condensed in the jackets, 
was the same as took we inside the cylinders with 
the steam shut off from the jackets. 

About four years ago—but several years subsequent 
to the Propontis—Messrs. Douglas and Grant, of Kir- 
kaldy, made a comparatively small set of marine engines 
for the Isa with triple expansion, ———_ the first, or 
high-pressure, above what in an ordinary two-cylinder 
compound engine would be the high-pressure cylinder. 
This makes a neat and, in some cases, a convenient 
arrangeent, but is open to the objection that, if you 
make the ratios of expansion approximately equal in 
each cylinder, the strains are very unequal, as also the 
several ranges of temperature. <A better arrangement is 
to have two low-pressure cylinders, with the high-pressure 
cylinder on top of one, and the intermediate cylinder on 

e top of the other. 


This was immediately followed by Mr. Parker’s paper 


On tHE Economy or CompounD ENGINEs. 


The reason why, in general, higher steam pressures are 
conducive to economy is that they render possible a greater 
measure of expansion, as the most part of the work is 
done without any further expenditure of heat than origi- 
nally supplied in the steam before ex ion ; but there 
are limits beyond which expansion of steam is not bene- 
ficial, and it is to these limits that I wish to draw atten- 
tion. If we conceive a perfect gas originally at a high 
pressure, and at any temperature to expand, doing work, 
the work will be done at the expense of the heat of the 
gas, and its temperature will fall by an amount propor- 
tional to the work done during expansion, unless an equiva- 
lent amount of heat be added as expansion takes p 
If this heat be added, the relation of the pressure and 
volume during expansion is such that their product at any 
time is constant ; but if no heat is added during expan- 
sion, the pressure falls much below that which it would 
have been according to this law. In the case of steam we 
have a much more difficult matter, as any reduction of 
temperature below that due to the pressure causes imme- 
diate condensation. However, when the law by which the 
pressures and temperatures of steam vary is known, and 
also the total amount of heat necessary to produce steam 
of any given pressure, we are able to calc the varia- 
tions of pressure and volume of steam, if we know what 
heat is given to or taken from it, and also what work is 
done by it during expansion. 

The author then explained at some length what takes 

lace within a cylinder, steam being condensed at the 

ginning of the stroke, and evaporated at the end. He 
then went on to explain that it is therefore evident 
that the greater the amount of expansion the ter will 
be the range of temperature, and the greater the range of 
temperature the greater will also be the amount of lique- 
faction and re-evaporation taking place, so that a point is 
reached at which with further expansion the greater varia- 
tion of temperature causes greater losses of heat than is 
cornpensated for by the additional work done. Now, pro- 
vided we can expand the steam continuously, allowing the 
pressure to fall only as work is done, it is immaterial 
whether the expansion is effected in one or in more cylin- 
ders. In the compound engine as in general use, how- 
ever, this expansion is somewhat interrupted ; the steam 
after it is cut off in the high-pressure cylinder expands 
until it fills this cylinder, and at the end of the stroke it 
expands further, without doing work, into the receiver. 
This represents a loss compared with what would have 


been realised by continuous expansion, and, in addition, 
the steam having to pass through tortuous es in 
obtaining its exit from the high-pressure cylinder into the 
receiver, and from the receiver into the low-pressure cylin- 
der, a loss of direct pressure is experienced, the forward 
pressure in the low-pressure cylinder when this is full 
open to the receiver being generally two or more petals 
less than the back pressure in the high-pressure cylinder. 
‘These losses of power are represen’ phically by the 
well-known gap between the hi and lowspalinies dia- 
grams. Although a very considerable loss may thus be 
shown to take place in the best-designed compound engine, 
yet the fact has been proved beyond question that the 
mess es engine, even with this loss, is more economical 
by far than the simple engine ; and the reason it is so is 
because, by expanding the steam into two cylinders, the 
range of temperature becomes divided into two, and in 
neither cylinder does such a great amount of condensation 
take place. For instance, with steam of 60lb. per square 
inch above the atmosphere, expanding to say 10 lb. abso- 
lute, or 5 lb. below the atmosphere, a single cylinder will 
be exposed to a range of temperature from 307 t: 194 deg. 
during the forward stroke, and then to 100 dey. during 
the return stroke, while in the compound ine the 
ranges will be from 307 to about 215 deg. in the high- 
—. cylinder, and from 215 to 100 deg. in the low. 
n an ordinary compound engine, as we increase the pres- 
sure, so also do we at the same time increase the range of 
temperature ; and further, unless the high-pressure cylin- 
der is made unduly large, so that a long range of expan- 
sion takes place in it, a large amount of unbalanced expan- 
sion takes place from the high-pressure cylinder to the 
receiver, Thus a limit must be reached in which further 
expansion in the two-cylinder engine will produce more 
losses from these causes than the gain from the additional 
expansion, exactly in the same way as with the simple 
engine a limit was soon reached beyond which additional 
expansion was injurious. In other words, if pressures and 
expansions are carried beyond this limit, we shall have to 
again compound our compound engines. Where this limit 
is must be ascertained by di experiments, and the 
author was sure that the engineering world are looking 
forward with intense interest to the results which will be 
obtained by the s.s, Aberdeen in her forthcoming voyage 
as an experimental fact towards settling this point. 
Unfortunately, with marine engines, it is almost impossible 
to determine their absolute efficiency ; the only facts as to 
their performance which can be accurately noted are the 
indicated horse-power and the consumption of fuel ; this 
gives a measure of the efficiency of the engine and boiler 
combined, but in order to eliminate the boiler we would 
require to know in addition the amount of water evapo- 
rated, and also the amount of condensation water and its 
rise of temperature—this would enable us to know how 
much water was in the steam when it enters the engine, 
and also at any subsequent of the stroke—but these 
quantities are not measurable in engines of large power, 
such as are fitted to the ordinary steamers employed in 
the mercantile marine. The author had constructed dia- 
grams showing the relative volumes and pressures 
of steam in the case of the ss Aberdeen, taken 
from indicator diagrams kindly given to him by Mr. 
Kirk, from the performance of that vessel at the power at 
which she will work at sea, and also from diagrams taken 
from two two-cylinder compound engines, one of them work- 
ing at the same boiler pressure, viz., 125 lb. per square 
inch, and the other at 88 lb. per square inch. It would be 
observed that in the latter case a considerable departure is 
visible in the high-pressure diagram from the adiabatic 
curve—or curve of perfect engine—while very consider- 
able condensation is shown in the low-pressure cylinder, 
more than that in the high-pressure, and considering the 
rapid rate of evaporation in the high-pressure cylinder 
towards the end of the stroke. He believed that a v 
considerable amount of the steam must even then be le 
condensed. Inu the first two diagrams of the s.s. Aberdeen 
very little evaporation is shown, and this is what we should 
have ex from the small range of temperature in them. 
Again, in the case of the engines of thes.s. Northern, being 
ordinary compound engines working at a pressure of 88 Ib. 
per square inch, although the compression parts of the 
i clearly show “that the high-pressure piston is 
leaky, yet the pressure in this case towards the end of the 
stroke rises above the adiabatic curve, while very consider- 
able condensation has taken ona in the low-pressure 
cylinder, and had the piston been tight these would of 
course have been more marked. He might mention that 
within the last few weeks there has been a steamer com- 
pleted to work at a pressure of 150 lb. per square inch 
with triple expansive engines very similar to those fit 
in the s,s, Aberdeen, and in his opinion this description of 
engine marks one of the most important of recent advances 
in marine nate, affording a means of using steam 
at higher pressures than have hitherto been possible with 


economy. 
Mr. Kirk’s and Mr. Parker’s paper were discussed 
together. The discussion was opened by Mr. Denny, who 


stated that he had built a steam tender and fitted her with 
a boiler which would carry 120lb. steam. She had now 
an ordinary compound engine. He would work her for 
some time at 90lb. and find how much fuel she used. 
Then he would fit a third cylinder on the top of the high- 
pressure cylinder, and work her with three cylinders and 
120 lb., and ascertain the consumption of fuel over some 
lay the — before the 

Mr. Longridge, whose report on a compound engine at 
Audley Hall has recently been noticed in our columns, said 
that he could not agree with the authors of the papers read. 
He did not think that three cylinders were necessary to 
economy. He had carried out many experiments, and 
investigated authentic reports of the experiments made 
by others, and had come to the conclusion that for every 
engine there was a better grade of expansion and pressure 
than any other. In the old marine engine there was 
practically no expansion, hence its wastefulness; and 


the economy of the compound engine was due, not 
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to the fact that it was compound, but to the cir- 
cumstance that it worked expansively. For every 
there was a better expansion than any other. 
‘or 60 lb. steam the right expansion was about sevenfold 
in a single cylinder; with two cylinders and 80 lb. 
they might have an eight-fold expansion; with three 
cylinders a fifteen-fold expansion and 1201b.; but the con- 
sumption of steam per horse-power would be practically the 
same in all three types of engine, namely, about 17 lb. per 
hour. There was a small saving, however, to be had out of the 
higher pressures. Thus with 80 lb. steam the consumption 
would be 16°75 Ib. As a rule it might be assumed that 
about 3b. of steam per indicated horse-power per hour 
was saved by each increase of 10]b. in the boiler pressure 
above 60 Ib.; while each 10 1b. above 40 1b. and up to 60Ib. 
re) nted a saving of about 1 1b. in steam used ; whether 
this was worth having depended on circumstances. Super- 
heating, however, promised t economy. In one in- 
stance steam of 40 lb. pressure was heated from 287 deg. 
to 380 deg., and the consumption of steam was but 15°5 lb. 
per horse per hour. Was it beyond the skill of engineers 
to ages a good superheater ! 

. Scott said that in 1858 the compound engine was 
not popular, yet in that year he had worked a compound 
engine with 125 Ib. steam, but the boiler would not last. 
In 1860 he worked at 60 lb., but never lost faith in 125 Ib., 
and he tried that pressure in two cylinders with the same 
results as those got with the engines of the Aberdeen, as 
recorded by Rankine. Since that day no one had courage 
to give the high pressures a fair chance until Mr. Kirk 
: done it, and he deserved great credit for what he had 

one. 

Mr. E. A. Cowper called attention to the action of his 
“hot pot.” He showed that steam must be made to come 
in contact with heated surfaces, or no good could 
be gained from warming the intermediate receiver. As to 
the advantage to be gained from high pressures, he 
submitted the accompanying diagram. 


Ang 


125.L6s, 


The whole gain due to raising the pressure from 90 1b. to 
125 Ib. morc by the little bit of diagram from A 
toB. He found that 
with his hot pot no 
water was discharged 
from the low-pressure 
cylinder at the end of 
thestroke. On the con- 
trary, the steam was 
slightly superheated. 


He illustrated the 
action of the hot pot 
by the annexed dia- 


m, where the adia- 

tic curve is shown 
by the dotted line. 
He thought that Mr. 
Kirk did not 
his steam enough to 
cylinders. 

Mr. MacFarlane Gray said that the theoretical gain by 
raising the pressure from 60 lb. to 120lb. was 14 per 
cent.; but as the pressure fell in Mr. Kirk’s first cylinder 
while the valve was open, the gain was only 12} per cent. 
The term “saturated steam” was, as he had pointed out 
long since,a misnomer. All steam was steam gas, which, 
in practice, contained a great deal of moisture. He was 
glad to see that Clausius had adopted his views on this 
point. The question was—was it worth while to use 
120 Ib., and three cylinders to gain 12} per cent.? As to the 
loss due to expanding on the adiabatic curve, he would say 
that, given dry steam at 123 1b. pressure as 1000, when 
that steam had fallen to 30]b. the steam was but 
929, the rest water; at 14°7 lb. the steam was 742, the rest 
water. Taking the P oc V % formula for volume and pres- 
sure, then, 1000 at 125 Ib. became, at 70 Ib., 915 steam, 
the rest water; at 30 Ib., 815 steam; and at 1477, 
742 steam. His experience was that jackets were 
only used at sea to get pretty diagrams, which jackets 
always gave. There 
was this good about 
Mr. Kirk’s scheme— 
that the first cylinder 
A might be taken off 
when the boilers were 
worn and the pres- 
sure had to be reduced, 
and the engine would 
ge on with B and C. 

e thought boilers 
might be made to last 
thirty years in this way. 

Mr. Ravenhill wished to ask what was the relative 
weight of Mr. Kirk’s machinery—engines, boilers,and water 
—as compared with that of the ordinary two-cylinder com- 
pound engine, the piston speeds being the same in both 


cases. 
Mr. Marshall wished to know if the economy gained 


get full advantage from his three 


was worth having at the price of three cylinders? He had 
handed to him a circular concerning a well-known triple- 
dager engine, in which the first two di were real, 
the third calculated, he supposed because the pressure 
was too small to be indicated. The little steamer he would 
not name, but she had made a sensational voyage across 
the Atlantic and back, at an ave 8 of 4°5 knots 

r hour. He then referred to H.M.S. Nelson’s engines, 

Mr. Kirk. From a report of her performance in the 

imes, at 47 revolutions per minute she indicated 1087- 
horse power, on a consumption of 1°7 Ib. At 60 revolutions 
she indicated 3067-horse power, with 1:9 lb. Indicating 
6219-horse power, she burned 2°2 Ib. per horse per hour. 
Now at these comparatively low speeds they might take the 
power as varying as the cube of the speed ; and taking 
the units obtarned by dividing the cubes into the powers, 
they got the following results: At 47 revolutions they got 
a coefficient of 9°03; at 60 revolutions they got 4:085— 
which was the best result; for at 13°33 knots the coefficient 
rose again to 5°577; so that the work really done in 
driving the ship through the water as compared with 
that done in all by the engines was the greatest at 
60 revolutions. Mr. Joy referred to the performance of 
thes.s. Howard, built by the Barrow Shipbuilding Company, 
which required with two cylinders but 22 lb, The fact 
that 1°67 Ib. had been got in other vessels would seem to 
indicate that three cylinders were wanted. 

Mr. Kirk replied. Mr. Longridge seemed to hold that 
ex ion was expansion, no matter how got. This was 
theoretically true, but in this world theory and practice 
did not always coincide, and in the mercantile marine it 
had been conclusively proved that compounding was essen- 
tial to economy. There was no difficulty in making a 
superheater ; he had made one, the steam issuing from 
which would char wood, but there was no engine which 
could use it, because lubrication was impossible. To Mr. 
Cowper was largely, if not exclusively, due the introduc- 
tion of the modern marine engine. Steam jackets had 
been advocated as the panacea for all evils, but he did not 
see much good in them with high piston speeds, though 
they were serviceable for low speed They evaporated 
water in the low-pressure cylinder which they converted 
into a boiler ; but the steam thus made was of too lowa 

ressure to be worth the cost, and was better drained away. 
ith the Woolf engine it was different ; there jackets must 
be used to prevent the collection of water in the cylinders. 
He did not see much good in the hot-pot, because the steam 
was not heated up with waste heat. Mr. Cowper here 
stood up and explained that when isolated steam was 
heated the gain as compared with making steam in the 
boiler was as 1000deg. to 480deg. Mr. Kirk asked Mr. 
Cowper in what ship he had got 13]b. Mr. Cowper 
replied in the Briton at ten knots, and in the Thetis the 
same had been done. Mr. Kirk expressed some in- 
credulity, and sat down. Mr. Parker then rose and said 
that he had heard Mr. Longridge with interest. At sea, 
unfortunately, they could not measure the feed-water, and 
so could not tell whether they got on with 17 1b. of steam 
per horse per hour or not. They had tried 601b. steam 
in single cylinders in the Circassian, which made two 
Atlantic voyages, and was a stupendous failure. They 
had made two experiments, one of four hours, the other of 
three hours, with the Aberdeen, with and without jackets, 
and found that if they had used the jacket steam in the 
cylinders the results would have been just the same as 
with jackets. The true question after all was not con- 
sumption per horse-power, but consumption per ton per 
mile, and this was so complicated with screw and ship’s 
efficiency that it was hard to arrive at just conclusions as 
to the relative merits of different types of engine. 

After a vote of thanks had been passed to Mr. Kirk and 
Mr. Parker, the meeting was adjourned to 12 noon yester- 
day—Thursday. On Wednesday evening the annual 
dinner of the Institute took place at Willis’ Rooms, 


DESCRIPTION OF THE DAVIS ISLAND COFFER- 
DAM OF 1881.* 
By Mr. Wa. Martin, C.E. 
THE navigab! 


le pass is that portion of the dam over which the 
greatest depth of water is always attained, and extends out into 
the river at right angles to the lock a distance of 558°89ft. The 
cofferdam extends out from the river lock wall a distance of 612ft., 
and parallel-to the current of the river, a distance of 237ft., 
enclosing an area of 34 acres. The area thus enclosed, besides 
iving the necessary space required for the dam, gave ample room 
for the machinery of construction. A cofferdam may be 
described as a water-tight wall constructed around the site of any 
work for the purpose of laying dry the foundation of pier, wall, or 
any other structure that may be intended, by pumping out the 
water from the area thus d. The method in different 
works vary according to the uses intended and the facility for pro- 
curing the materials of construction. The preliminary steps taken 
in the one which is the subject of ie was to drive two rows 
of oak piles 15in. in diameter and 20ft. long to an average depth 
of 8ft, at a distance of 15ft. Sin. transversely and 21ft. longi- 
tudinally between centres, between which the frame-work was 
constructed, the piles serving to hold the frame-work in position: 
until the puddling was placed. The framework consisted of three 
rows of stringers placed 12ft. 4in. apart, between which the sheet- 
ing was placed vertically and driven into the gravel 2ft. The 
joints of the sheeting were covered with a lin. strip 6in. wide to 
prevent leakage of the puddling. Atthe topof the sheeting are spiked 
two string pieces 2in. by 13in. on each side of the sheeting to form a 
ing for the joist on which the deck was laid, also to bind the 
tops of sheeting together. The — were placed at the centres 
of pressure ‘of rectangles of eq pressure and were united 
together by a scarfe joint with an iron rod passing through the 
entire width of the cofferdam with a nut on each end. One 
set of workmen assembled the stringers both in respect to 
height and width, and were followed by another set. who drove the 
sheeting, and still by another who trimmed the tops of the sheet- 
ing and put on the 2in. by 10in. string pieces, the joists, and the 
deck. e most sprees part of the work was the placing of 
the puddling, and to which this paper chiefly refers. e total 
length of the cofferdam was 1437ft., 379ft. of it was puddled by 
material taken from the cofferdam used in the construction of the 
river wall, the remaining 1058ft. was puddled by material obtained 
on Davis Island. The method employed in puddling the coffer- 
dams of the land and river walls, was to deliver the material in 
cars by a tramway from the point of excavation to the river, 


* Read before the Engineers’ Soci of Western Pennsylvania 
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where it was loaded into boats, from thence transported across the 
river, where it was delivered into the framework of the cofferdam 
by hand labour, and having to be watered to settle it. The method 
employed in puddling the cofferdam of the —_— pass was by 
forcing the material by means of a centrifugal pump through a 
pipe, from Davis Island to the cofferdam, the plant of which 
consists of boiler, engine, piston pump, centrifugal pump» delivery 
pipe, and the n steam and water connections. e pump, 
which was of the ordinary centrifugal type, was located on Davis 
Island, a distance of t. from the cofferdam. Alongside and 
beneath the pump was a tank for mixing the puddling material, 
8ft. in diameter and 4ft. deep, sunk to a depth sufficient to secure 
fall for a water culvert from the river. The piston pump was 
connected to the delivery pipe by a Y-connection, and was used 
for clearing the delivery pipe, for priming the centrifugal pump, 
and keeping the sand from the packing (as described Secehet, 
and for furnishing water for the agitator hose and the steam 
boiler. The puddle material, which consisted of loam and sand, 
was obtained within a radius of 100ft. from the pump by loosening 
up the soil with a plough and delivering it in close proximity to the 
tank by horse scrapers, and from thence delivered to the tank by 
shovels, where it was mixed with water from the culvert and kept 
agitated by water from hose pipes in the hands of the workmen to 
prevent the mixture from settling in the bottom of the tank. The 
puddle material so mixed was taken up by the feed pipe of the 
centrifugal F eras and forced through the delivery pipe to the 
coffer, the distance to which was constantly increasing owing to 
the ad t of the pleted work. ‘The delivery pipe was 
laid from the centrifugal pump along the bottom of the river, and 
thence rose to about lft. above the top of the cofferdam by an 
easy ascent, avoiding any sharp angles. On the pipe at the pump 
@ pressure gauge was used for the purpose of detecting any 
stoppages in the pee or delivery pipe whereby the free working 
of the pump might be impaired. These were frequently caused by 
the puddle material being fed too thick. When the gauge indicated 
a stoppage the operator slackened the speed of the centrifugal and 
opened the valve in the wye connection to the piston pump. A 
stream of clear water was then thrown from the piston pum 
through the delivery pipe at high pressure, and the pipe was cl 
The check valve in the delivery pipe between the e@ con- 
nection and the centrifugal pump prevented a back flow into the 
centrifugal pump. On the bottom end of the feed pipe was a 
screen with meshes of one square inch to prevent stones, roots, or 
any material which might prevent the free working of the pump 
from being taken up by the feed pipe. Above the screen and in 
the same casing was ee a foot valve for the p of holding 
the priming. One of the principal difficulties experienced in work- 
ing the pump was the rapid wearing of all the parts of the centri- 
fugal pump with which the sand came in contact. e@ casing, 
which was originally gin. thick, wore through in about ten days. 
This was renewed by a casing lin. thick, which performed all the 
work required. The stuffing box wore rapidly until the followi 
device was applied :—A screw was cut in the chamber in the opposit 
direction to the motion of the shaft. A pipe was put in back of 
the packing and connected with the piston pump. Water was 
forced through this around the shaft, and being under a greater 
than the centrifugal pump, ee the puddle mate- 
rial from getting into the stuffing-box. Water so applied per- 
formed a double duty, acting as a lubricator and venting 
the shaft from heating. At the discharge end of the delivery pi 
the puddle material was deposited in the framework of the 
cofferdam and flowed off for a distance of a few hundred feet 
depositing ina hard and solid mass. Being delivered ina liquid 
form, it penetrated every crack and crevice in the framework and 
required no ramming or watering to settle it. A point noticed in 
the mass was, that the puddle material composed of loam and 
sand in its original state, as on Davis Island, was completely sepa- 
rated. The loam being the lighter body was kept longer in sus- 
pension and settled on top of the sand. There was delivered into 
the cofferdam by the above described process 5784 cubic yards of 
puddle material in twenty-three days’ time, equal to 251°4 cubic 
per ten hours working time, or 25°14 cubic yards per hour. 
e cost of this was as follows :— 


dols, 
Cost of pum: 145 00. 
Cost o' ur, erecting machinery, mak: excavations 
for tank and water culvert Sesling the centrif 


A comparison of the above figures with the cost of the puddli 
of the river wall cofferdam, which was procured from Davis Islan 


as described, and the cross-section of which was the same, shows 
as follows :— 
Total cost. 
Length. cos' . ft. 
ft. dols. dols. 
Coffer dam of river wall.. .. .. 1165 6628 37 5 69. 
Coffer dam of navigable pass.. .. 1085 4576 76 4 22, 


During the construction of the river wall cofferdam 12} cents 
per hour were paid to labourers, and 224 cents per hour to the 
mechanics, while during the construction of the navigable pass 
cofferdam labourers received from 174 cents to 20 cents per hour, 
and mechanics from 25 cents to 274 cents per hour. This makes 
the above statement still more favourable to the method of pump- 
ing. The dimensions of the principal parts of the machinery were 
as follows :— 

Tubular steam boiler .. 
Steam engine .. 


Piston pump water cyl, 6}in. diameter, cyl, 18in. stroke. 
Centrifugal pump.. .. .. .. .. 4in. diameter of discharge 
Lubricator pipe lin. diameter. 
Agitator hose .. .. .. ljin. diameter. 
Steam pipetoengine .. .. .. .. «. . 2hin, diameter. 
Steam pipe to piston pum 2in. diameter. 
shaft 


Band wheel on engine 4ft. in. diameter. 
Pulley on centrifugal pump shaft .. . +» 10in, diameter, 


Width of driving belt .. aby 

The pressures carried were as follows :— 
Steam boiler pressure .. + 100Ib. per square inch. 
Gauge on piston pump 701b. per square inch, 


Gauge on delivery pipe 851b. per square inch. 


The plant of the above described process, as originally designed, 
was very much simplified during the progress of the work, much 
that was complica — been omitted for more simple devices. 
The cost of placing the puddling was thereby considerably increased. 
It is believed that with the improved machinery, as described above, 
the puddle material can be placed at one-half the figure given, 


TRIAL Trip oF A CHINA TEA SteaMER. — The steamship 
Minard Castle, which has been built by Messrs. Raylton, Dixon 
and Co., of Middlesbrough, for the famous ‘Castle Line” of 
Messrs. T. Skinner and Co., proceeded on her trial trip on Saturday. 
She is almost a sister ship of the Bothwell Castle, built by them 
for the same firm twelve months ago, The Minard Castle is a 
handsome vessel of 332ft. over all, 38ft. beam, and 26ft. depth of 
hold ; Be. ape) 2550 tons. She will carry 4000 tons of tea, 
as well as for her homeward voyage. The engines are by 
Messrs. T. Richardson and Son, and will Indicate 1300-horse power, 
having cylinders of 40in. and 75in. diameter and 42in. stroke, with 
very large boiler power. She proceeded to sea on Saturday morn- 
ing, the 25th inst., having tons dead-weight on board, and a 
mean draught of 15ft. 3in., and made a ial attaining 13°6 
knots per hour, or over 154 miles, 


WSs 
SSS 
BY 90 LBS 
40 LBS 
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RAILWAY MATTERS. 

On the Philadelphia and Baltimore Railway it has been found 
even more important to balance carriage or car wheels accurately 
than to have them accurately circular. 

THE new bell for St. Paul’s is too large for transport by rail to 
London. It will be conveyed by road on a heavy carriage of great 
strength, now being made by Messrs. Coles and Matthews, of 
Coventry, who will remove the bell to its destination. 

THE American Manufacturer says the Bessemer patents in the 
States for making steel rails have expired. The company which 
controlled them in that country still holds some mechanical devices, 
the use of which is offered to any one for 50 cents per ton. 


Tue Monitore (Rome) complains that during all the years the 
St. Gothard tunnel has been progressing Italy has done nothing 
towards enabling her ce to profit by it. Another supple- 
mentary line, from Turin to Genoa, absolutely necessary, is now 
projected, but nothing has been done. 

Ir is said that the St. Gothard Railway, where it rounds the 
base of the Axenberg, above the Lake of Lucerne, is threatened 
with a landslip. A vast overhanging mass of rock is in so 
precarious a condition that its fall is regarded as inevitable. To 
avert the peril it has been determined to detach the rocks with 
dynamite and hurl them into the lake. 

THE President of the Board of Trade and the Chairman of 
Ways and Means have consented to the appointment of a Select 
Committee to consider whether any, and if any, what change 
should be made in the standing orders which govern railway 
legislation, and especially the pro relaxation of those orders 
so as to permit interest upon being paid out of capital for 
during their construction. 

REPORTING on the collision which occurred on the 11th January, 
between Grangemouth junction and Polmont junction on the 
North British Railway, Major-General Hutchinson remarks that 
the block system is the only way of preventing this class of 
accident ; but in the case referred to he says, ‘‘ With a quickly- 
acting continuous brake on the special train it is probable that this 
collision would have been avoided.” 

A TRAVELLER in Iowa while riding along came to a large si 
which implored him to ‘‘ Look out for the locomotive.” The 
American Car Builders’ Gazette says he accordingly rode down 
the track for a better view, and while he was cbligingly looking out 
for it, it came along. He saw it ; but he had to sit in the ditch 
and wait until a freight train of forty-one cars passed before he 
could get back to the other piece of his horse. 

THE prospectus has been issued of the Graham’s Town and Port 
Alfred Railway Company, Limited, which is being formed with 
the object of obtaining such legislative powers as may be neces- 
sary for the construction, maintenance, and working of a railway 
between Graham’s Town and Port Alfred, in Cape Colony, and to 
obtain from the Government of Cape Colony, conventions, sub- 
sidies, grants, aids, or other assistance in furtherance of that 
object. Mr, Samuel Abbott, M.I.C.E., Lincoln, is the engineer. 

A TRAIN on the Northern Pacific Railway, near Bismarck, 
Dakota, broke through a bridge on the night of the 21st inst., 
having previously, the Z'imes correspondent says, run off the track 
through a wheel breaking. Two sleeping coaches, with a restaurant 
coach, were wrecked and the bedding ignited. Kight persons were 
killed and twenty-two wounded. The killed were y_ burnt, 
but it is believed that seven died before the fire reached thém. 
One, who was held fast by the broken timbers, was roasted alive 
in the presence of the survivors, who were unable to extricate him. 

Tue Bulletin of the Iron and Steel Association says the capacity 
of the American er steel rail works is now in excess of 
demand ; that they can this year produce 1,500,000 ss tons; 
that they do not need to import a ton of steel rails ay to meet 
the present demand; and that as a matter of fact indications 
point to an early virtual termination of all importations of -both 
steel and iron rails, e production of steel rails in America 
last year was 1,200,000 gross tons, and the importation was 
299,587, making a total of 1,400,000 gross tons, in round numbers. 

Tue East Anglian Daily Times announces that the reply of the 
managers of the leading railways to the deputation representing 
the Royal and other agricultural societies which waited upon them 
at the Clearing House on the 3rd inst. relative to the charges for 
conveyance of live stock to shows has been received, and the con- 
cessions include nearly every point sought. The decision arrived at 
is that stock shall be conveyed at full fares to the shows, but at half 
fare for the return journey if unsold. Men bond fide in charge of 
stock will be conveyed both ways free of charge. The conditions 
will apply to animals conveyed in horse boxes by passenger or 
special trains, and in cattle trucks by luggage trains. 


WHENEVER an American crack locomotive gets within a dozen 
or twenty miles of Bound Brook, New Jersey, it b 


NOTES AND MEMORANDA. 


THE population of the County and City of Dublin is 418,910, 
namely, 197,740 males and 221,170 females, or 3°4 per cent. more 
than in 1871, The population of Dublin is 249,602, an increase of 
3276 on the population of 1871. 

SOLDERING cast iron is generally considered to be very difficult, 
but it seems to be only a question of thoroughly brightening the 
surface to be soldered, and using good solder and a clean swab with 
muriatic acid. Sodium amalgam might be usefully employed for 
the purpose, 

As an easy test for olive oil, about a teaspoonful of oil is put in 
a test tube, and a thermometer s' mded in the oil, which is now 
to be heated to 250 deg. C.—472 deg. Fah. For a comparison a 
second test tube of pure oil may be treated in like manner, Pure 
olive oil, when heated, grows rather lighter in colour, but most 
other oils, like cottonseed, peanut oil, &c., grow darker. The 
latter, also, evolve a penetrating and disagreeable odour, but olive 
oil has a pleasant smell not unlike strawberries. 

Tue following approximate weights for practical purposes ma; 
be found in of tabular information, from | 
may be cut out and stuck on the year’s pocket-book fly-leaf :—Cast 
iron weighs ‘2608 of a pound to cubic inch; bar iron, ‘2785; steel, 
‘2833; copper, “3211; brass, cast, ‘3037; lead, ‘4106. One foot of 
common angle iron weighs as follows:—l}in. angle iron weighs 
2°7 lb, to the foot; 2in., 3°9lb.; 2}in., 51b.; 2hin., 6°51b.; 3in., 
10°4lb. One foot of bar iron lin. square weighs 3°3401b.; 1}in. 
weighs 7°516 lb.; 2in., 13°3601b. A oo foot of plate din. thick 
weighs 5Ib.; thick, 7} 1b.; jin., 10 1b. 

MM. GAILLET AND Huet add to the weak but injurious liquors 
which escape from the distilleries, per-chloride of iron in suitable 
proportion, mixing the ingredients thoroughly. After the first 

tion is pleted milk of lime is sti in, which precipitates 
the sesquioxide of iron, carrying with it almost all the organic 
matter. The remaining liquid is perfectly clear, colourless, harm- 
less, not liable to fermentation and offering no inconvenience 
to the public health. The precipitate forms a manure, very rich 
in nitrogen and in phosphoric acid. The sale of the manure not 
only frees the refuse from being a burden upon the industry, but 
also makes it a scource of profit. 


A COMMUNICATION has been recently made to the Academie des 
Sciences by M. Adolph Duponchel—the agreement of the curve of 
sun spots with the actions resulting from the excentricity of the 
principal planets. He thinks there will be an increase of the 
mean temperature in any given place during the twelve years to 
come over that of the twelve years which just ; 
Uranus and Neptune are about aye beger their perihelia, and 
he anticipates an effervescence in the solar atmosphere, analogous 
to that which occurred between the years 1716 and 1725, and an 
increasing frequency of A sas of which the maximum will occur, 
but between 1888 and 1892, 

THE average annual — of the American people for daily 
newspapers is, according to the last census and newspaper returns, 
26,250,100 dols., being an average price per annum of 7°33 dols., 
and an aggregate daily circulation of 3,581,187. The number of 
daily journals in the country during last (census) year is placed at 
962, including 114 which were started in the year, The aggregate 
circulation of daily papers throughout the States is 3,581,197 ; of 
weeklies, 3,121,890; bi-weeklies, 156,344; tri-weeklies, 39,890; 
Sunday papers, 724,671; German dailies, 321,204; German 
weeklies, ,798. The average cost of a paper to the annual 
subscriber is 24c. per copy, the average retail price per copy for the 
country bein — Te. The largest average for a State (viz., 
Nevada) is oe, and the lowest, in Delaware, at only ljc. per 
copy. 

In a recent form of constant cell without acid, a modification of 
the ‘‘ Daniell,” the copper plate is surrounded by a solution of sul- 
plate of copper, and the zine by a solution of caustic soda, the 
porous diaphragm being made from parchment paper folded into 
the required shape so as to avoid seams, two or three thicknesses 
being used, according to the resistance required. The zine and 
copper plates are formed with two longitudinal slits extending two- 
thirds the length of the plate, which is bent to form three sides of 
a parallelopiped; the centre part between the two slits is turned 
back and upwards, so as to reach above the liquid and form the 
connections of the cell, and thus all waste in cutting out the plates 
and, at the same time, soldered connections are avoided. Its elec- 
tromotive force varies from 1°47 to 1°35 volt, the latter value being 
reached after the cell has been for a considerable time on short 
circuit, and its internal resistance for a cell 20 centimetres—7 ‘87in. 
—high and 3 litres—2°64 quarts—capacity, is about 0°075 ohm. 


Proressor STOLETOW, of the University of Moscow, has made 
some recent experiments in order to determine Maxwell’s ratio 
between the electro-magnetic and electro-static units. The electro- 


restive and eager to dash off and show its best paces. The 
highest speeds attained by | tives in America interest the 
American mind very much. The Car Builder says: ‘‘ The latest 
score is 72 miles an hour for a short distance, with an incumbrance 
of five cars. It was a Baldwin engine, 18 by 24 cylinders, on the 
Central R.R. Another report —_ that engine ‘224’ made 284 
miles in 254 minutes, between Yardley and Bound Brook, and one 
mile was run in 42 seconds, or at the rate of 84 miles an hour ! 
After this, who will taunt New Jersey with being s/ow ?” 


Tue Geneva of the Zimes says that the opening 
of the St. Gothard Railway is to be celebrated by a great inter- 
national féte. On the opening day, which is not yet definitel: 
fixed, the first train to run over the new line will leave Milan wit 
the King of Italy and his Ministers and deputations from the 
Chamber and the Senate. At Bellinzona the train will be joined 
by the Council of State and the great Council of Canton Tessin. 
At Altorf it will be joined by the Ccuncil of State and the Land- 
rath of Uri; and at Lucerne it will be received by the President 
of the Swiss Confederation, the members of the Federal Council, 
the representatives of the German Empire and of the northern 
cantons, all of whom will return in the royal train to Milan, where 
they will be entertained by the chief dignitaries of the city. 


Tue Valley Virginian records acase of remarkable coolness and 
courage on the of a driver. It remarks that heroes are not 
always the uct of war. An instance occurred recently at 
Waynesboro, Pa. The extras were late, and, as a consequence, 
eleven trains were blocked on the main track above Waynesboro 
awaiting their arrival, Rain and sleet were ag and the 
engine of No. 14 being unable to draw its cars, the engineer 
of the train immediately following it, Mr. R. P. Irving, detached 
his engine from his own train, and os it on to the rear car 
of No. 14, aided the ascent. After pushing the first train nearly 
half-a-mile and giving it a good start, Mr. Irving reversed his own 
engine and started to return to his own train, but ere he had 
reached it he saw a detachment of the train he had left comin 
down the mountain at a rapid rate, it having become uncoupl 
from the engine. Inan instant he realised the situation. Thirteen 
heavily-loaded cars were coming down a 75ft. grade, and each 
revolution of the wheels was adding to its speed. ‘* With rare 
presence of mind and an iron nerve that few men possess, Irving 

his engine to meet the descending mass and break the force 
of the collision. He ran up to within a short distance of the cars, 
and then reversing to lighten the shock, clutched the lever in his 
firm grasp, and bracing every nerve in his body, awaited the 
catastrophe. A moment later and the crash came. The shock of 
an avalanche could scarcely have been greater. One of the cars 
climbed up on the boiler of the engine and another was wrecked. 
But the brave man had meee his purpose. The wild train 
was stopped and the engineer saved many a precious life and 
entered the very 
his duty, But for his daring 

the wreck would have been terrible,” 


thousands of dollars’ worth of ot 
ered of death in the discharge of hi 
terposition 


static capacity, c, of a condenser formed of two plates with plain 


and parallel faces is equal to acy S being the surface and } the 


distance between the plates. The electro-magnetic capacity is a 2 


The condenser is charged and the discharge is received by a 
gal ter; by producing 100 discharges per second the galvano- 
meter receives a permanent deviation, from which the value of v 
can be determined. The Journal of the Franklin Institute says, 
Stoletow’s results accord very closely with those which have been 

reviously ascertained, indicating a velocity between 298,000 and 
300,000km. (185,170 to 186,410 miles) per second. 


A SHORT paper has been published ‘On the Presence of Grease 
in Steain Boiler Deposits,” by Mr. T. B. Bruce Warren, analytical 
chemist to the India-rubber, Gutta-percha, and Telegraph Works 
Company, Limited, Silvertown. Some time ago he was asked to 
examine a sample of feed-water for grease, as an action was taking 
place in some boilers that led to the inference that the water con- 
tained grease. The feed-water was heated with exhaust steam 
from an engine. On carefully testing the water, it was found free 
from smell and taste, and did not affect the rotation of pieces of 
camphor when thrown into it. On heating the water no smeil was 
perceptible. A portion of the deposit itself from the water was 
submitted to analysis, with the following results, when carefully 
dried at 220 deg. Fah. and dissolved in hydrochloric acid :—Soluble 
solids, 92°71; insoluble, 7°29; total, 100°00. The soluble solids 
consisted principally of calcium, magnesium, ium, iron, and 
silica, with carbonic, sulphuric, and goes acids, The 
insoluble portion was dried again on the filter after careful wash- 
ing. Carbon disulphide was poured over the residue, and the 
po filtrate evaporated. Not the slightest residuum was 
obtained, even when the insoluble portion from 500 grammes of 
deposit was operated on. His friend was so certain that grease 
was probably present, and he felt great reluctance in giving an 
opinion until & had exhausted the subject by a very extended 
examination, when he decided that no grease was present. A little 
time afterwards, he received a sample of deposit said to have been 
collected from the top of the water, after the steam was blown 
off. A portion of this was treated in exactly the same way, and he 
was surprised to find that without any difficulty at all, he could 
recover 3°78 per cent. of solid fat. He suggests that the reason 
why it was not found in the deposit from the bottom of the boiler 
is that an insoluble earthy soap was formed in the boiler, which 
floated on the surface of the water in the same way as the scum 
which is formed when using soap with hard water. e injury to 
a boiler, where such water is used, results from a portion of this 
earthy soap coming in contact with the heated junctions of the 
joints and rivets, Lagan keeping off the water, the parts 
| seat more strongly heated, the soap then becomes charred or 
burnt, when the water again comes in contact with the strongly 
heated metal, producing alternate rapid expansions and contrac- 


MISCELLANEA, 


Ar a recent meeting of the Liverpool Society 4 
paper on Paper Maciinery ” was 

A SHEARER named Joseph Carrollan, employed at Messrs. 
Muntz’s metal works, Birmingham, committed suicide, it is said 
on nati the 23rd, by jumping into some machinery in rapi 
motion. 

A FRENCH mining engineer, in boring at a depth of 1500ft. in 
St. Etienne, is to have come upon a hot spring, whose 
waters rushed forth in a column to a height of nearly 80ft. above 
the surface. 

THE pr has been issued of a new electric lighting com- 
pany styled ‘The Electric Lighting Contract and Maintenance 
Company, Limited.” The capital is to be £2,000,000 in £10 shares. 
The offices are at 6, Lombard-street, E.C. 

THE works of the Barrow Flax and Jute Company, Limited, at 
Barrow-in-Furness, and the business hitherto carried on by them, 
employing about 2500 hands, will in future be carried on by Mr. 
Thomas Briggs, 21, Major-street, Manchester. 

Tue firm of Close and Ayre, Phoenix Ironworks, York, and the 
York Railway Plant Company, Albion Ironworks, York, have 
amalgamated and formed the two businesses into one, which will 
hereafter be conducted under the name of the York Engineering 
Company, Limited. 

Messrs. Wm. ARROL AND Co., of the Dalmarnoch Ironworks 
Glasgow, the contractors for the Tay Bridge, are pushing forward 
with all possible speed the preliminary arrangements necessary for 
the commencement of the undertaking, both as regards the 
necessary shops on the Tay and the preparation of the ironwork in 
their establishment in Glasgow. ; 

AN Otago company has already produced the 50 tons of sul- 
phuric acid required to entitle it to the bonus offered by the 
Government, and a second factory has been started in Canterbury. 
It appears that a can be obtained in almost exhaustless quan- 
tities on White Island, an active volcano near Tauranga, so that 
sulphuric acid ought to have become a profitable speculation with- 
out a bonus to start it. 

A veErY useful little waistcoat pocket-book for engineers, entitied 
“Memento de L’Ingenieur et du Constructeur,” 1882, is published 
by the Moniteur Industrielle, of which M. Louis Finet is the 
editor, and M. Jules de Meens manager, at Brussels and at Paris. 
It comprises 137 pages consisting chiefly of tabular information, 
much of which is not found in our own pocket-books. It is 2iin. 
by 1fin. and rather less than gin. in thickness. 

A SUBSIDENCE of land has occurred in Manghold Churchyard, near 
Ramsey. About thirty-five years ago a tunnel connected with iron 
ore mines ran underneath the churchyard at a depth of five fathoms 
below the surface. The timbers supporting this tunnel have evi- 
dently decayed. The land subsiding, left a hole fully 18ft. deep 
and 12ft. square. The land along the route of the tunnel shows 
signs of subsidence, smaller collapses having taken place previously. 

Messrs. Crosby Lockwoop AND Co. announce new books on 
“Continuous Railway Brakes,” by Michael Reynolds, author of 
**Locomotive Engine-driving ;” ‘“‘The Boiler Maker’s Ready 
Reckoner,” by John Courtney, edited by D. Kinnear Clark, 
M. Inst. C.E; ‘‘ A Practical Treatise on the Joints made and used 
by Builders in Engineering and Architectural Works, &c.,” by J. W. 
Christy ; and ‘‘ Mathematics as applied to the Constructive Arts,” 
by Francis Campin, C.E. 

THE Siemens “‘ regenerative” gas-burner has been adopted for 
the purposes of lighting Holborn, from the Circus to Gray’s-inn- 
road. In Holborn twenty-four lamps have been erected, the 
consumption of which ranges between 22ft. and 24ft. of gas per 
hour, with an average illuminating power per lamp of 130 candles. 
In addition to these Messrs. Siemens have fixed two large lamps, 
one at either end of the Holborn Viaduct, each of which, burning 
65ft. of gas an hour, gives a light equal to 400 candles. 

TuHE Lake of Constance is so low that steamers cannot reach the 
port of Romanshorn, and passengers from Lindau have to be landed 
in small boats. The Geneva correspondent of the Times says the 
Rhone was never so low in the memory of man. All the mills on 
its banks from Geneva to Bellegarde are at a standstill, a circum- 
stance absolutely without precedent. A site in the river selected 
some time ago by the Geneva Municipality for public swimming 
baths has had to be abandoned b it has b dry land. 

Tue American Nautical Gazette is informed that the Pusey and 
Jones Company, of Wilmington, Delaware, is about closing a con- 
tract with a foreign Government for a huge ironclad, to be built on 
the plans of N. B. Clark, a retired engineer of the United States 
Navy. The Gazette only received this information on going to 
press, but that was time enough to prophecy that “the day is not 
far distant when our yards will turn out plenty of vessels for non- 
shipbuilding countries on this Continent, and possibly for some of 
those of Europe.” 

AN estimate has been published showing the several'services for 
which a vote ‘‘on account” is required for the year ending March 
31, 1883, the total sum required being £3,631,600. The royal 

absorb £40,361; royal parks and pleasure grounds, 
£110,921; Houses -of Parliament, £37,110; public buildings, 
£148,064; the Natural History Museum absorbs £45,853—cases 
cost a good deal in this museum ; 7 buildings in Ireland, 
£190,208 ; House of Lords offices, £43,105 ; House of Commons 
offices, £50,461; Local Government Board, £428,145; stationery 
office and printing, £529,450. In Ireland the Lord Lieutenant’s 
household is down for £7587 ; the Chief Secretary’s office, £39,606 ; 
the Local Government Board, £135,244. 

Tue death on the 17th ult. is recorded by the Scientific American 
of Mr. Joseph Earle Sheffield, founder of the Sheffield Scientific 
School of Yale College, and a liberal benefactor of the college in 
other respects. Mr. Sheffield was born at Southport, Conn., in 
1793. His father and dfather were extensive shipowners. At 
fifteen years of age he his business life as clerk in a shipping 
office in Newbern, N.C. Subsequently he removed to Mobile 
where he became one of the largest shippers of cotton in the 
country. He returned to the North in 1835, and established him- 
self in New Haven. He was one of the chief projectors of the 
New York and New Haven Railroad, and was the projector and for 
many years the president of the New Haven and North Hampton 
Railway Company. He was also engaged in the construction of 
the Chicago and Rock Island Railroad. He is chiefly known for 
his liberal donations to Yale College and other public institutions 
of learning in New England and in the West. 

AT a recent meeting of the Board of Works, a letter was 
received from Mr. E. W. Goodwin, F.S.A., on the subject of 
prevention of fires in theatres, in which he suggested that in all 
newly-built theatres the staircases used by the public should be in 
short, straight, and easy flights ; that every gallery, circle, or tier 
should have its own staircase and landing near the entrance of the 
gallery or circle ; that extra exits and staircases should be alwa: 
open until the theatre was closed for the night; and that the 
materials used for the building of theatres should, if possible, be 
brick and terra-cotta. As, however, it was from the stage that 
the danger of fire was most likely to arise, there should be, besides 
the thick proscenium wall recommended by the Board of Works, a 
wrought iron proscenium screen always in use as an ordinary act- 
drop. He also suggested that the lighting of all parts of the 
theatre should be by electric lights. In the concluding portion of 
his letter he said that when they remembered that two of the 
largest theatres had abroad been burnt down three times, and that 
one theatre, at this season generally d to suffocation, had 
been destroyed by fire four times, the most determined optimist 
among theatrical managers might well hesitate before he map Om 
to persuade them that they were creating needless alarm. Mos‘ 
of the theatres were in a high degree dangerous to life and 
property. 
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GAS EXHAUSTER. 


MESSRS. W. H. ALLEN AND CO., LAMBETH, ENGINEERS. 


Ws illustrate one of a pair of exhausters d by Messrs. 
W. H. Allen and Co., of York-street Works, Lambeth, for a 
leading continental city. These exhausiers are an improvement 
on what is known as Beale’s patent, a machine which has been 
more used in gasworks than any other for exhausting and forcing 
gas. The improvements of Messrs. Allen consist in making the 
segments of cast steel with an internal face, so that the gas is 
prevented from entering the segment—as in the old form—and 
escape in this direction is thus avoided. By increasing the size 
of these segments and decreasing their weight, so that centri- 
fugal force does not come into play, a considerable amount of 
friction is dispensed with, and scarcely any heat is generated. 
Some machines of the old form have been known to increase the 
heat of the gas 10 deg. or 12 deg. in passing through the ex- 
hausters only; but in this new form the heat is increased very 
little. Another improvement consists in making the slide pins 
of extra large size, and so reducing the wear on these important 
parts. The exhauster, as now made by Messrs. Allen, is nearly 
balanced in every way, so that there is an equal strain throughout. 
The is combined with, and driven by, a direct-acting 
steam engine, with double crank and fiy-wheel on the opposite side. 
The engine is fitted with a very simple, yet effective, single slide 
expansion valve, and altogether the arrangement is very neat 
and compact, and as the whole of the working including 
crank, connecting rod, and crosshead, with their bolts and nuts, 
are made of steel, the lightness of their parts with the beauty of 
workmanship gives them an excellent appearance. The engines 
are regulated by a hydraulic governor directly on the engine, as 
shown. These exhausters are capable of passing 50,000 cubic 
feet per hour against a pressure of 74in. of water. 

We have already spoken in a former impression of the excel- 
lence of Messrs. Allen’s wor! ip—this is due in a great 
measure to the special tools used by that firm. Their premises 
are not large. They were at one time occupied in part by Messrs. 
Merryweather and Sons, steam fire-engine builders ; they have 
been re-fitted throughout with the newest special tools, and will 
be found well worth a visit by engineers who take an interest in 
the production of small machinery of exceptionally fine finish. 


LOW’S DRAWING BOARD. 

THE accompanying engravings show a very neat; and ingenious 
device for stretching and holding drawing paper on drawing boards 
without the use of glue or pins. It avoids the necessity of the 
frequent cleansing of the board by washing, planing, or scraping, 


accotnpanied with their attendant “ messing ” and loss of time ; 
it also prevents the roughening of the board by the accumula- 
tion of pin-holes. It is exceedingly simple, consisting only of 
four rectangular channel grooves, each furnished with a thin 


lath of hard wood placed at an angle. The paper when mounted 
is firmly secured, and cannot lose its grip, as from the angular 
position of the laths, they act as a powerful circular wedge 
against the paper by the contraction of the latter in drying. In 
mounting the paper, it is first wetted on the board in the usual 
way, and a piece Zin. square is cut out of each corner ; its edges 


| are then placed over the grooves 
| equally all round, and pressed 
| down into the bottom corner of 
| the inner side of the grooves 
with the bevelled narrow edge of 
laths ; the latter is then turned 
over till its other—angular—side 
rests against the outer side of 
grooves near the top, forming an 
angle downwards to the bottom 
inner corner. The paper in con- 
tracting by drying, draws the 
lower bevelled edge of the laths 
up on a radius from their outer 
angular edges into a gradually 
narrowing space in grooves, thus 
acting as powerful circular 
wedges against the paper, firmly 


fixing it against the inner side f 
of grooves, and are jammed | 
tighter in proportion as the paper 
contracts more. The paper is 
gripped close to the edge, and a 
drawing can be made on to it 
within fin. of the edges of the 
standard sizes of the paper. 
Tracing cloth or paper can be 
mounted on the top of the draw- 
ing paper in the same way, by 
taking each lath up separately, 
re-fixing the same on the top 
of tracing paper in the same 
manner. In mounting both the 


paper and tracing paper, the 


two ends should be done first, 
then the two sides. Finger- 
holes are provided behind the 


laths for the purpose of taking 
them out when required. 


STREET MAST FOR TWO 
ELECTRIC LIGHTS. 
SHOULD the system of lighting 
our streets by electricity become 
general, the designers of stan- 
dards upon which to place the 
lamps will have to consider not 
only the practical object in view 
but the esthetic tendency of 
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the age. Great improvements 
have from time to time been 
made in the designs of posts for 
the gas lamps, and no doubt the 
same will happen with electric 
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lamp-posts. We herewith illus- 7 


trate the posts used by Mr. R. 
E. Crompton in his street light- 
ing at Norwich. In the engrav- 
ing the part shouldered down to 
receive the suspending bracket is 
shown as 3}in. diameter and as 
having a square shoulder. In 
the actual masts this is probably 
not done, the part receiving the bracket socket being either 
gradually ta off from the larger part of the mast, or if 
shouldered down, then with a round-shoulder, otherwise the 
strength of the upper part of the mast would be seriously 
affected. The construction of street masts for electric lamps 
presents a nice engineering problem, for the masts mustnotonly be 
hindsome, as we have said, but strong. Lack of strength led to 
the failure of the system of lighting by lamps on masts in Liver- 
pool. best results will be 
obtain using pow ps On high masts, as, for example, 
at the Mansion House, in the City; but the high masts ok in 
London are so ugly that they would not be tolerated save as 


experiments. The street mast of the future has to be designed, 
and, as we have said, its design constitutes a very nice problem. 


In the United States it is proposed to light very large districts 
by putting up towers—they cannot be called masts—150ft. high, 
and carrying at the top six or eight 20,000 candle lights. Such 
an experiment is worth trying. The great objection to short 
street lamp masts is that the light dazzles and confuses rather 
than assists persons, The tall mast overcomes this objection. 


Tue Tay Bripge.—The operations for rebuilding this bridge 
have been begun. 

NAVAL ENGINEER APPOINTMENTS. — William Fedarb, assis- 
tant engineer, to the Lord Warden, vice Brown. William H. 
pg ~~ engineer, to the Indus, additional, for service in 
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HORIZONTAL ENGINE, WITH LINDLEY’S EXPANSION GEAR. 
MESSRS, DEAKIN, PARKER, AND CO., ENGINEERS, SALFORD, 
ay Fic, 1 
We represent above Lindley’s patent cut-off gear fitted toa hori- | excentric, and also because cut-off takes place during the period the’ cylinder to ensure uniformity of wear ; the ion valve 


zontal high-pressure engine in the annexed Figs. 1 and 2, as 
made by Messrs. Deakin, Parker, and Co., of Salford, of which 
engineering firm the patentee is partner. This gear is a new 
application of the form of governor known as Hartnell’s, which 
is applied by the forementioned engineers to engines of moderate 
size, and running, say, 80 or 100 revolutions per minute or more. 
The Hartnell governor, as now modified by Messrs. Deakin, Parker, 
and Co., and exhibited for the first time, we believe, at the 
Society's Show last year at Derby, is shown 
in Fig. 3, a and a’ being flat steel links connecting the governor 
weights to the expansion excentric. The outward movement of 
the weights twists round the excentric, so altering the phase of 
its motion as compared with that of the main excentric, and 


cutting off the steam earlier. It is not to be denied that this | 
governor when carefully made and the springs properly adjusted | 
gives off good results. But at low speeds, say below 80 revolu- | ~ 


tions per minute, it becomes less sensitive and less powerful ; 
hence in such applications it is not well adapted, especially where 
the engine is required to run with regularity under any great 
variations of load. In a recent patent taken out by Mr. Lindley 
he has sought to adapt the “drum-governor” to slow running 
engines, whose speed we may put down at 40 or 45 revolutions 
per minute. In this improved arrangement, as represented in 
Figs. 1 and 2, the drum-governor is mounted on a lay shaft, 


which is driven by suitable gearing at twice the speed of the 


Fic. 3 


crank shaft of the engine. The expansion excentric is also 
mounted on this shaft, and coupled up to the weights shown in 
Fig. 8 


The expansion excentric therefore makes two revolutions, and 
the expansion valve two reciprocations for each stroke of the 
engine. To enable this arrangement to give the proper distribu- 
tion of steam to the engine, the valve-chest has fixed in it a 
plate which is adjusted so as to bear steam-tight against the back 
of the main valve. On the inner side of this plate is a central 
port always in communication with the steam passages in the 
side, and through them to either end of the steam cylinder as 
may be determined by the position of the main valve. On the 
outer face of the central plate are formed one or more ports, 
communicating with the central cavity, and against these ports 
rides the expansion valve, which has cut-off edges corresponding 
to those of the ports in the plate. The cut-off valve is single 
acting, that is to say, steam is always cut-off at the same edge, 
consequently the steam is admitted through the plate and main 
valve to the cylinder, twice only in each revolution of the engine, 
or once in each stroke. The amount of steam ing to the 
cylinder at each stroke depends on the position of the cut-off 
excentric, thus at the earlier cut-off, the expansion valve is on 
the point of closing as the main valve opens to the cylinder, and 
at later cut-off, the main and expansion valve open simultane- 
ously, in which case steam is cut-off in the steam cylinder, at 
about half stroke, or less according to the amount of lead given 
to the valve. Mr. Lindley claims the following advantages in 
this valve gear arrangement : The steam is cut-off very rapidly 
on account of the accelerated speed of rotation of the expansion 


of quickest travel of the excentric. The governor is driven by 
tooth gearing. The expansion"excentric being on a small shaft 
is smaller and lighter than usual, and, therefore, takes less power 
to move it. Any variation in » required to make the 
governor weights move through their whole path and alter cut- 
off from earliest to latest point, is halved in the speed of engine, 
and its regularity consequently increased. 

Referring to the engine illustrated, the box section bed has been 
here retained. The cylinder is 20in. in diameter, and answers toa 
42in. stroke ; the cylinder is lagged with silicate cotton, and has 
mahogany strips and brass bands. The cast iron piston is fur- 
nished with two broad cast iron rings, expanded by a specially 
rolled steel coil. The Bessemer steel piston rod is 3¢in. in 
diameter. The slide valves are of the same running of metal as 


is balanced. The valve spindles are fixed to two square cast 
iron slides working in a bracket on the bed. The dimensions of 
the crank shaft are—7}in. diameter, 6ft. long with a neck 6in. 
diameter by 10in. long, outer bearing 7}in. diameter by 12in. 
long. The Bessemer steel crank pin is 4in. diameter and 6in. 
long in the bearing ; it is shrunk and cast into the crank disc. 
The wrought iron crosshead is furnished with jaws slotted out of 
the solid. The connecting rod has a length = 24 times the 
stroke. The feed pump is worked from the crosshead pin, and 


| its valves and seatings are of brass. Air pump is double-acting, 


and the condenser is placed behind the cylinder. The fiy-wheel 
is 4 tons in weight, and has a diameter of 14ft.; it is run at 
60 revolutions per minute. The engine is quoted as being of 
40-horse power. 


D’ALBERT’S RIFLING MACHINE 


Fici 


YY YY 


THE accompanying engraving illustrates a rifling machine de- 
signed by M. C. d’Albert, of Paris. The rifling machine being self- 
acting in all its parts, the tool works successively the twelve—for 
example—grooves of the barrel without stopping, at the finish of 
which a bell indicates to the workmen that the cutter has gone 
over the twelve grooves, and that he has to give a fresh cut, 


wwf 


| object to be arrived at being to release the cutter from its 
| work on the forward stroke of the bar, and to bring it exactly in 


position for the cut on the return. This is done by means of 


| the lever A oscillating at its centre a, so that at its extreme posi- 
| tions—Figs. 2 and 8—it gives or takes away the cut. This lever 
| A works in the tool-box B which slides in the rectangular 


slot in 


which being done the tool cuts afresh the twelve grooves—the | the rifling bar D, and it projects from the bar and is held in a 


barrel revolving one-twelfth of a turn each double stroke of the | vertical 
rifling bar—un' 


position—Fig. 1—when out of the bar by the springs 


til the proper depth of rifling is attained, the EE, it butts against the end of the momentary fixed barrel 
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which propel its—each way—until it rides on the bottom of 
the barrel, as, for example, when entering by the muzzle 
end—Figs. 1 and 2—it brings back the tool-box with cut 
off the groove by working in the curved slots C C'. 
Lever A, its side support washers ¢ c' having flats on 
them to allow the tool-box to be brought down. Lever 
A carries a small roller, so as not to spoil the bottom of the 
groove when finished. When the above-mentioned stroke of the 
—- bar is finished, it having come out at the other end of the 
barrel, so as to allow lever A to take again its vertical position— 
the springs doing this immediately—it returns automatically, 
entering the barrel this time by the breech end. The barrel 
having made one-twelfth of turn, the tool is brought back to its 
cut by the same means as before stated, the lever A—Fig. 3— 
being in a directly opposite position to the one shown in the 
former stroke—Figs. 1 and 2—and by its action in slots C C, in 
has pushed the tool-box upwards into its place again, where it is 
firmly held by the washers ¢ c', having taken their proper posi- 
tion in the same manner as they did when cutting a former 
groove, and so on for each stroke of the bar, the tool-box and cut 
being brought back off groove one way, and then pushed forward 
to its proper depth of cut the next, so as the depths of cuts of 
all the grooves are alike everywhere, and so on until the grooves 
have attained their proper depth of rifling. The cutter is fixed 
in the tool-box by means of the side screw e—section through 
A B—the set screw f being used to give the cut, and has’a divi- 
sion on its periphery to facilitate the setting of the cut each time 
the twelve grooves have been run over. All the pieces are of 
cast steel, and the whole arrangement works satisfactorily. 


THE BUILDING EXHIBITION. 

Amonest the sanitary appliances exhibited, some of the new 
waste-preventing flushing cisterns present a good deal of novelty 
and ingenuity, while there are also large quantities of the old 
and cheap forms, the latter made to meet the requirements of 
the jerry builders, and sold to them in one case at iess than 10s. 
for cistern, ball cock, overflow and valve to water-closet. The 
work in these is, as may be expected, of the roughest, and while 
such fittings are allowed there can be no wonder that the waste 
of water is sufficient to raise the quantity of water per head to a 
much greater quantity than is seemingly necessary. It is satis- 
factory, however, to learn, as some of the manufacturers assert, 
that there is a demand springing up for the better class of goods, 
and with the improvement in quality which is in some respects 
noticeable in the exhibition, there is increasing simplicity in all 
the water-closet arrangements. There are to be seen on the 
same stand examples of the old form of water-closet with their 
confusing arrangement of levers, weights, springs, bell cranks, 
and valves, side by side with the newest arrangements, with very 
little and very simple mechanism. There is one water-waste 
preventer flushing cistern for water-closets in which there is not 
a single valve. This is exhibited by Messrs..T. and W. Farmiloe, 
of Rochester-row, Westminster, and in it a valve is dispensed 
with by the employment of a displacer. A ball cock, as usual, 
admits water until it reaches a certain level. To cause the water 
to flow from the cistern into the closet, the connecting wire 
from the closet forces the displacer float into the water, and so 
raises its level. This causes the water to fill the upper part of a 
syphon pipe, and the system is immediately emptied. A similar 
arrangement is shown, in which a loosely fitting piston in an 
inverted cylinder takes the place of the displacer float, the 
sudden rising of the piston when the closet connection is pulled 
starting the syphon. Both arrangements are very simple, and 
the latter especially seems incapable of getting out of order. 
Messrs. John Bolding and Co., of South Molton-street, London, 
also show a very simple arrangement of syphon waste-water 
preventing flushing cistern, in which the syphon is started into 
action by raising a valve in the lower part of the syphon. The 
valve is simple and certain in action. The Underhay ball valve 
is fitted to these cisterns ; it is a good valve when well made, and 
its success depends upon nice work. A valve which does not 
need nice fitting, and which is yet most simple, efficient, and 
easily renewed in its only wearing part, is that shown by Messrs. 
Woodhouse, Osborne, and Co., of Doncaster. This we illustrate 
by the annexed woodcut, from which it will be seen that the 


valve itself consists of a simple cylinder of brass, in which is a 
slot for one end of the ball lever, and one end of which carries 
a cap for holding a small seating of either india-rubber, leather, 
vulcanised fibre, or other simple seating material. The valve is 
certain in action, and it will be seen that wear can only affect the 
little piece of seating which is renewable in five minutes. 

Messrs. R. F. Dale and Co., Bear-lane, 8.E., show a somewhat 
similar form of valve, but in which the seating cylinder moves 
vertically with the ball lever in the vertical member of an angle 
bend. Messrs. Doulton and Co., Lambeth, also exhibit a new 
form of waste preventer cistern, with a bell syphon cover for pro- 
ducing the flow from the cistern. Asabove mentioned there are 
now some very efficient and extremely simple water-closets, 
such as the valveless closet of Messrs. Hayward Tyler and Co., 
and the trapless closets of Messrs. Doulton and Co., Smeaton 
and Sons, Pearson, and others; but improvements in this direc- 
tion are too numerous to specify. A very useful safety appliance 
is shown by Messrs. Dale and Co. in the form of a safety valve 
tap, made more especially for kitchen boilers. It is a valve tap, 
the valve being of the common safety valve form, but enclosed 
in the tap case and held to its seat by a spring, against the 
resistance of which the valve is rai by a cam handle when 
water is required. The valve, however, may be lifted by internal 
boiler pressure, and it then constitutes a safety valve, and a good 
one, because its constant use as a draw-off tap prevents the valve 
from sticking and so refusing to blow off when required to act 
as a safety valve. Amongst the water fittings to be seen are 
some remarkably well-finished bib, range and stop, bath and 
lavatory cocks and valves of American manufacture, finished 
bright or nickel-plated. These are not only well finished, but 
are sold ata considerably lower price than the similar but less 
equally finished article of English make. Why is this? These 
are shown by Messrs. C. Farmiloe and Sons, of St. John-street, 
E.C., who also show American drain lead traps and bends made 
by hydraulic machinery under Du Boise patent. They are well 
made, of any form, smooth inside and out, and cost no more 
than cast lead. 


Very large displays of fireplaces and ranges are made, and 


though there seems to be nothing specially new, the collection by 
Messrs. Ashton and Green contains counting for every require- 
ment. Messrs. Lankester and Son, Southampton, shows several 
ordinary fireplaces, as used in sitting-rooms, provided with a water 
back pipe, from which keep up a continual circulation of hot 
water in hollow iron skirtings round the room, or in pipes in a 
greenhouse or conservatory, the heat being obtained without 
extra cost. The Wilson Engineering Company, Messrs. Steven 
Bros., J. M. Bell and Co., and the Coalbrookdale Company also 
exhibit in this class very largely. Amongst the wood-working 
machinery there is nothing new, though Messrs. Charles Powis 
and Co., F. W. Reynolds and Co., Messrs, H. Burr and Co., 
and Messrs. Lewis and Lewis, all of London, and Messrs. 
Hempsted and Co., of Grantham, all exhibit in this class. <A 
very useful instantaneous grip vice for engine shops, and in 
another form for joiners and pattern-makers, is shown by Mr. 
T. J. Syer. These vices without any doubt save a great deal of 
time, and we find they are much liked in the fitting shop, espe- 
cially for light work. 

The Turner gas engine is exhibited by the Turner Gas Engine 
Company, and shown at work by Messrs. Applegarth and Mills, 
of Mansion House-chambers, Queen Victoria-street, who are the 
London agents for this engine. The engine exhibited is of 
4-horse power, and runs at 140 revolutions per minute. The 
Ord gas engine, as made by Messrs. Brown and May, is exhibited 
by Messrs. Wurr and Lewis. This engine is somewhat of the 
same character as the Turner engine, and seems to be a good 
engine. The cost of gas used by it is given as about 1°5 to 2d. 
per horse-power per hour in the 1 horse and 4-horse ines. 
The London Gas Engine Company exhibit Hutchinson’s gas 
engine as made up to 4-horse power. 

Amongst the exhibitors of building materials, such as concrete, 
there are several who, following Mr. W. H. Lascelles, of Bunhill- 
row, in his system of cottage building with concrete blocks and 
slabs for the wall and fine concrete for mullions and cills and 
coloured concrete for ornamental work. Mr. H. Faija, of 4, 
Great Queen-street, S.W., exhibits some specimens of concrete 
hardened by his process for hastening induration, the process 
being an application of part of the Ransome’s stone process in 
which silicate soda is employed. For many building purposes 
the process offers many advantages, and Mr. Faija’s invention 
must prove useful to many builders. The free grit grindstones, 
made by the Ransome process, are exhibited by Messrs. S. and 
E. Ransome and Co., London. Thesestones will only last about 
half the time that a good natural stone will last, but they cut 
faster by an incredible extent, except to those who have practi- 
cally tried them at high speeds. Thus, though greater in first 
cost, they are cheaper when the time taken in grinding work is 
considered. The larger stones are now made annular in form, 
and are held by bored side plates clamped together by through 
bolts. The cost of the larger stones is thus much reduced. 

Mr. White, of Abergavenny, exhibits what he calls the Hygeian 
Rock Cement, and to show its strength exhibits a horizontal 
prism of red brickwork put together with it, four bricks deep, 
and two bricks wide, placed on supports six bricks length apart, 
or about 4ft. Sin., and from its centre is suspended a load of about 
8 cwt. This brickwork beam, which was thirteen days old only 
when this load was put on it, is about 13°5in. deep, and 9°5in. 
wide. Its breaking strength is thus very considerable. Mr. White's 
cement is apparently an excellent material, not only for damp 
courses, tank work, and so on, but on account of its strength for 
thin walls. It is apparently a bituminous material, and is rather 
costly, but will certainly find many uses. 

The Spence’s Metal Company, of 31, Lombard-street, exhibit 
a number of illustrations of the application of their metal espe- 
cially for making gas and water pipe joints. This material is 
now being very largely used in works as a substitute, 
economical in cost and Presa for the iron and sand rust joints, 
and for all joints of street and other mains where lead was for- 
merly used. It does not require caulking when used either for 
high or low pressures, in water, sewer, or gas pipes, and so the 
time occupied in making a joint is very small. Besides these 
practical engineering applications, it is used for maay ornamental 
purposes. 

An artificial stone of great strength is shown by the Victoria 
Stone Company as a railway platform coping stone, as used at 
the Fenchurch-street station, the Broad-street station, and on some 
stations of the Great Eastern Railway. 

There are other articles to which we might refer if space per- 
mitted, but we must conclude with a reference to the exhibition 
catalogue. This is certainly much better than for the first of 
these exhibitions, and better than that for the second; but its 
arrangement is still a great nuisance. The number of the stand 
and not the page is given in the index to exhibitors’ names, and 
as some exhibitors are in bays and have bay numbers, some in the 
body of the hall and have simple numbers, and some in the 
galleries and have no number, thus one finds the catalogue 
split up into bays, but no indication as to where these are to be 
found inthe index, and the same with the galleries. Mr. Black 
seems to think that the subject-matter index is almost sufficient, 
but this is very far from being the case when the pages are not 
given, and when the head-line of each page, instead of being 
some catch-line as “ Hall,” “Bays,” or “ Galleries,” is an absurd 
advertisement. The catalogue commences with four articles, 
and the first, on “ Glass and Porcelain in Building and Decora- 
tion,” is useful and interesting. 


LETTERS TO THE EDITOR. 
[We do not hold ourselves oa weed sa the opinions of our 
correspondents. 


FAURE BATTERIES. 
S1r,—The short letter of “‘ Lux ” under this heading in your last 
issue reveals a ber of mi ptions in ction with a very 
simple matter. An electric lamp is an apparatus for the conversion 
of electrical energy into heat and light ; a secondary battery is an 
apparatus for the storage of electrical energy. Now there is no 
difficulty in conceiving of a circuit, traversed by.a current 
generated by a dynamo machine, in which (say) two-tenths of a 
mre a or foot-pounds per minute, are absorbed or con- 
v into heat and light by two electric lamps. Nor is there an 
difficulty in conceiving of a secondary battery which will absor' 
one-tenth of a horse-power, or store up 3300 foot-pounds of energy 
per minute. Now let it be supposed that the illuminating power 
of one lamp only is required, and that it is inconvenient to reduce 
the current—so that the product EI may be halved. Evidently 
the secondary battery may be substituted for one of the lamps— 
provided, of course, that due care be taken that it should absorb 
neither more nor less than one-tenth of a horse-power, so as to 
leave 3300 foot-pounds per minute to be converted into heat and 
light by the agency of the remaining lamp. In this there is no 
running counter to the principle of the conservation of energy. 
The statement—made by me in answer to a question—that it is 
uite possible simultaneously to work an electric lamp, and to 
charge a secondary battery in the circuit of a dynamo machine, was 
not,and could not be, ‘‘ vigorously disputed by another electrician ;” 
for the simple reason that it is the statement of a fact well under- 
stood by all who have any claim to the title of electrician. 


The } could be 


8 er referred to, who was evidently a confrére—as I rp more 
at the 


particularly from the fact of his pointing out to me th con- 
stant I gave in the equation H.P, = bs is not precisely that 


which is generally accepted—merely combated the idea that the 
simultaneous working above referred to is an advantageous arrange- 
ment in practice. The question, I need hardly again point out, 
was not whether it is an advantageous arrangement, but whether it 
is Desmonp G. 


THE ECONOMY OF THE ELECTRIC LIGHT. 


Sirn,—A few months ago I received orders from two firms in 
Cork to pg ace we light apparatus. ‘The first was for Messrs, 
Furlong an n’s flourmill, and the second was for a similar esta- 
blishment belonging to Messrs. Hall and Co, The plant consisted 
of R. E. Crompton and Co,’s Biirgin machine and Swan’s incan- 
descent lamps. Both of these installations have been working 
most satisfactorily, and yesterday I received a report in which it 
was stated that Messrs. Furlong much preferred the light to that of 

, that the dynamo machines gives no trouble, and that the dura- 
bility of the lamps has far anticipation, most of them 
having been in operation over 1000 hours, and are apparently os 

now as when put up. The average time each week that the 
hts are in operation is ——— of ninety hours, viz., from after- 
noon of one day until the following morning, being a continual run 
without stoppage. The cost of working Messrs. Furlong’s lights, 
including renewals, has been returned to me as under 10s. per 
week, against £2 5s, week paid previously for gas for similar 
hours of lighting. The cost of the power, however, was not 
included ; but, sflowian 31b. of coal per indicated horse-power per 
hour, which is amply sufficient, the drive being obtained from the 
main compound engine, the cost of fuel would be under 7s. per 
week. After due allowance for interest on capital and depreciation, 
the saving over the gas represents more than 50 per cent. When 
the electric light in these mills was first started I anticipated the 
flour would be superior, being free from any contamination from 
the vitiated atmosph luced where gas is burned. This anti- 
cipation has been realised, the flour now produced being superior to 
it formerly was. 

I think these facts are an answer to the oft-repeated assertion 
that dynamo machines were difficult to keep in order where long 
continual ‘‘runs” were n , that incandescent lamps were 
not durable in actual operation, and that the cost of the electric 
light exceeded that of gas. 

The result of these installations speaks well for the Biirgin 
machine and Swan lamps, as the latter are receiving a current of 
1‘3 to 1°4 ampéres, and I think the energy displayed by Messrs. 
Furlong and Hall in adopting the electric light as a permanent 
means of illumination, and being thus the pioneers in this coun 
in the use of incandescent lamps, deserve the good wishes of 
electricians. . H, GREENHILL. 

35, Mill-street, Belfast, 28th March. 


Sir,—I recently paid a visit of inspection to this Exhibition, in 
order to examine into the various systems of electric lighting. I 
was just engaged in an attempt to deduce the actual probable 
cost of ‘‘ are” lighting, when your article No. IV, on the above. 
in the issue 24th inst. came to my hand. Although I appreciate 
the manner in which you have endeavoured to compare enemy | 
the relative cost and efficiency of ‘‘arc” and ‘‘ gas” lighting, sti 
I cannot entirely agree with the results you arrive at, which I 
think tend to convey incorrect impressions. 

Adopting prices either from the article in question, or from the 
Brush Companies’ circulated lists, I deduce the cost of “‘arc 


case you proves, namely, that of a small town with 
five miles of streets, to be as follows :-— 
£ 
Prime cost of plant .. .. .. £1612 
Per hour 
Per Year. Per Day. the lamps 
jare alight. 
| £ 8d 8. 
Interest at 4 per cent. on £1612 64 8 0 0 83 60 0105 
Coal at £lperton.. .. .. .. 10910 0 06001 6 
Drivers’ wages oe oo 0 5 1 8 
Cost of maintenance and redemption 
at 20 per cent. co. 8 0 017 80 4 
Costofcarbons .. .. .. .. 14600 0800 2 0 
Wages of two men 25510 0 914 00 8 6 
Rent, taxes,and rates.. .. .. .. .. 10000 O 5 530 1 4°43 
Oiland contingencies .. .. .. . 68 00 0320 0 95 
Total cost of work, $2 arc lights.. ..1147 1 0 8 2 93015 8°48 


Now in the case of gas at 5s. per 1000 cubic feet, 500 lamps, 
each consuming 5 cubic feet, will cost 12s. 6d. per hour; and, 
assuming that the cost of lighting, cleaning, and maintaining the 
lamps is £250 per annum, we have a total of 15s. 11d. per hour for 

, against 15s. 8)d. for electricity—results practically equal. 
ut it is said that the candle-power of the electric arc is 
64,000, while the gas is but 10,000; therefore, ‘‘ estimated in 
candle-power, gas is actually 6°4 times dearer t the electric 
light.” Itis this estimating of the value of the “are” light by 
candle-power which is so misleading. It has been already shown 
to be thus inapplicable as a true measure, and the method of Mr. 
Preece to illuminate a certain area to a given standard seems pre- 
ferable. The use of estimating ‘‘arc” lights in candle-power is 
in comparing the efficiency of one arc with another, and by no 
means as effecting a fair comparison with other illuminants for 
ordinary poe This is evident by pushing the case to 
extremes, and comparing a 2000-candle power are with a 16 or 20- 
candle power gas jet is sufficiently going to extremes when the 
a pene of ordinary street lighting are under consideration. 
maintain that the proper method of comparing the efficiency 
of any two different systems of lighting, having regard to an: 
jal case, is either with both systems to produce results whic! 
all equally, or as equally as may be, meet the proper require- 
ments of such case, and then compare their costs, or, vice versd, 
their costs being equal, compare their’ relative efficien I think 
there are few that will contend that in the case before us the 
“arc” lighting would be more satisfactory than the gas. With 
five miles of streets, and okies full advantage of intersections, 
many of the ares would probably be as much as 250 yards apart, 
and hence to utilise any large proportion of the light, the lamps 
should be placed at least 40ft. high along the centres of the streets, 
and even then the intermediate spaces would be to some extent 
comparatively dark, and the strong contrasts would be objection- 
able. There is no way out of the difficulty that in street lighting 
such as this a large percentage of the power of the light is 
rendered ineffective. (1) A variable amount, from 10 to 40 
cent., is directly stopped by the glass shield or covering; (2) a 
large amount is, even with the best systems of reflection, diffused 
where not wanted, and directly lost against the adjacent houses, 
With the 500 gas lamps there would be one at every 18 yards 
apart—making no allowance for advantage taken of intersections— 
or, say, 36 yards apart along each footpath. This, with the 
efficient forms of burners lately introduced, would give a most 
adequate light for all ordinary purposes. Cabmen could read the 
numbers on oy Bag the name of each street would be clear, 
and there would be a light at each end of every street crossing, a 
point of which pedestrians know the importance. Further, a 


great feature in favour of the gas would be that after midnight it 
half or quarter pressure, effecting 
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a great economy, whilst the arc lights can only be reduced in 
number, not in power ; and thus if sixteen alternate arcs could be 
made to do after midnight, one dynamo might be stopped, but the 
engine would have to continue working, and a night shift might 
be necessary, whilst the efficiency would not be nearly equal to the 

at reduced pressure, and the cost much greater. in in all 
electric lighting the great lack of proper storage is felt, and 
though this may soon be remedied, still no town would at present 
risk its whole supply of light from moment to moment upon plant 
consisting of a single seb of engine and gearing, any part of which 
might at any instant give way 

n the above I have based my deductions upon figures either 
taken from the article No. IV. in question, or from the Brush 
Company’s circulars, only excepting the item assumed for lighting, 


cleaning, and maintenance of gas lamp-posts ; and here I may note 
that the prices of dynamos and electric lamps quoted in the London 
lists agree with those in the American. 

Wit rd to the remark that double the number of, say, 


1000-candle power lamps might be used in place of the thirty-two 
2000-candle, and thus improve the distribution, this is no doubt 
true, but not at equal costs. No lamps of 1000-candle are, as far 
as I know, quoted in the Brush price lists; but the 1500-candle 
es are quoted at the same as the 2000, with also the same cost 
per hour for carbons, And these are not the only points in which 
there would be increase of cost due to ter subdivision of light. 
The great economy effected in the Brush system of arc lighting, as 
compared with others, appears to be in the matter of carbons— 
which for a 2000-candle arc cost wy = r hour, whilst in other 
systems, I understand, they cost fully double this; and probably 
in the 1000-candle Siemens’ street lamp referred to, the carbons 
cost over 1d, per hour, 

In the above estimate of ‘“‘ arc” lighting I have omitted all cost 
due to the distribution of the current from a central station through 
the five miles of streets. I have little exact information on this 
point to guide me, and if you can afford me any I shall be glad. 
Assuming that the lamps are worked alternately in a double circuit, 
as above, and that the wires are uncovered, and carried like tele- 

ph wires above-ground, I do not see how this could be done for 
ess than a first cost of £600; whilst if the wires are coated, and 
conveyed, as oe should be, underground, the cost would probably 
pam | £2000. This, together with various minor items—such as 
lamp-posts, &c., also erection of plant — would raise the above 
estimated cost of 15s. 84d. per hour to about 20s., allowing only 10 
per cent. upon this for cost of maint and redempti 

In conclusion I may say that I have no interest in writing this 
letter, other than that of arriving at the truth in a matter at 
present somewhat obscure, and lest I should be misunderstood, let 
me add that I am convinced there is a great future in store for 
electric arc lighting, not to mention that by incandescence; but 
I think the case you have chosen to consider, namely, that of the 
street lighting of a small town, is one of the most severe and 
unfavourable which could be selected, whilst in cases of large 
manufactories, harbours, and docks, the benefits, and especially 
the indirect benefits, resulting from electric are lighting might be 
enormous, 

Finally, although having adopted for argument’s sake many of 
your figures, I do not commit myself to them ; thus, I think, the 
£300 for an engine working up to 43 indicated horse-power would 
be better met by £400; coal at £1 per ton, by 14s.; cost of main- 
tenance and redemption 20 per —_ 12 to 15 per cent.; cost of 
carbons per annum £146, by £170, allowing for short ends and 
waste, and wages of two men, £255 would not cover cost of general 


management. Gro, P, CULVERWELL, 
Co. Donegal, March 27th, Assoc. M.LC.E. 
S1r,—Refe! to the article entitled ‘ 1 Palace Electrical 


Exhibition,” in the number of your valuable paper dated March 
24th, you state that the Hammond Co.’s exhibit consisted of forty- 
cight Brush lamps; in reality we run a total of sixty-four lamps 
by four sixteen-light No. 7 Brush dynamo maehines. 

In the same article you remark that the electrician, Mr. Golden- 
berg is all the time occupied with testing and insulating. With 
regard to the latter, I must beg leave to correct you, as such a 
statement is liable to create an erroneous impression of the daily 
routine to be followed by any one in charge of these machines. 
My duties as managing electrician are much more varied than 
your article would lead any reader to suppose. 

L. GOLDENBERG, Electrician. 

110, Cannon-street, London, E.C., March 29th. 


STEAM ENGINE ECONOMY. 


Str,—Will you kindly allow me to ask Mr. Inglis if he knows of 
any construction of piston by any reputed firm of engineers that 
would allow of being so tightened as to cause 30 lb. of friction, or 
one-third the gross amount of indicated horse-power, in the engine 
alluded to by him in this week’s ENGINEKR? Again, as to the 
manner of driving by means of belts direct from fly-wheel of engine 
—is Mr. Inglis not mistaken in saying that the Corliss engine 
alluded to by him drives the mill exactly the same as the engine 
alluded to by Mr. Longridge? Driving by means of leather belting 
from fly-wheels I have proved to be very costly and troublesome, 
and the amount of friction they absorb is enormous, especially 
when they have to be held up to the underside of the driving 
pulleys by means of balance weights, &c. In one instance in my 
experience I dispensed with a = large driving belt, and substi- 
tuted gearing, and saved over 201b. cylinder pressure of friction, 
as shown by the di ms taken before and after the alteration. 
The belt cost nearly £100, and the gearing fixed cost about £180. 

, Monument-road, Birmingham, JOHN SwIrt. 
March 2ist, 


THE USE OF THE THROTTLE VALVE—EXTRAORDINARY 
INDICATOR DIAGRAMS, 


Sir,—Your valuable paper has been the means of disseminating 
an immense amount of practical knowledge in connection with the 
steam engine, Still there are some points which are not yet gene- 
rally understood ; the throttle valve, for instance. We have lately 
been competing for a compound tandem steam engine. In our 
arrangement of engine there is no throttle valve, the regulating of 
the speed being effected by varying the cut-off. 

We have a rival who makes an engine which is regulated by a 
throttle valve in connection with a so-called variable cut-off 
motion, and who contended that it is not desirable or advisable to 
get the initial pressure on the first piston the same as, or as near as 
a to, the'pressure in the boiler ; that it was advantageous to 

— pressure’ somewhat reduced before it entered the first 
cylinder. 

He also produced the enclosed set of indicator diagrams from a 
compound tandem steam engine of his own construction, but did 
not give the scale of the diagrams, The only clue to the relation- 
ship they have with each other is the atmospheric line, which 
exhibits a singular phenomenon. The pressure in the second or 
low-pressure cylinder is considerably above the atmosphere, whilst 
the contemporaneous pressure in the first or high-pressure cylinder, 
from which the pressure in the said second cylinder is derived, is 
considerably below the atmosphere, showing a very considerable 

in of pressure between the high and the low-pressure cylinders, 

tead of the inevitable loss, We take exception to the state- 
ment as to the advisability of reducing the pressure of the steam 
before it enters the first cylinder, and also to the diagrams, and 
our client, who is a man of business, and has thought little about 
the steam engine, is rather puzzled, ‘‘ Doctors differ,” he says. 

Now, Mr. Editor, may we ask you if it is not held by common 
consent amongst leading engineers that it is desirable to approxi- 
mate, as near as possible, the initial pressure in the cylinder to the 
boiler pressure, and whether it is consistent with economic practice 
to reduce the pressure of the steam before it enters the first cylin- 


der of a compound engine? Also, may we ask you if the diagrams 
enclosed are very remarkable? Be 
March 23rd, 


[Engineers know that the initial cylinder pressure should be as 
nearly as ible identical with the boiler pressure. The steam 
engine nour mentioned by our co ndent is apparently not an 
engineer. The diagrams sent us by ‘‘ X.Y.” could not be got simul- 
taneously from a tandem engine, and are on the face of them fraudu- 
lent, One may have been taken with one load, and the other with a 
much heavier load; or else theatmosphericline in one of the diagrams 
has been _ on by hand. It is doubtful if the diagrams were taken 
by an indicator at all.—Ep. E.] 


MENUSIER’S SYSTEM OF PERMANENT TELEGRAPHIC COMMU- 
NICATION BETWEEN TRAINS IN MOTION AND BETWEEN 
THEM AND THE STATION, 


Srr,—The terrible at Ch ton, which has brought 
sorrow deep and poignant to the homes of many families, lends 
additional interest to the subject of equal telegraphy—interest 
already awakened by the terrible accident last year at Clichy- 
Levallois—and to the numerous and serious defects in the existing 
systems of railway telegraphic communications. 

In most countries there is a law in force which prohibits the 
departure of a train from any station until ten minutes has elapsed 
from the time of the —— of the preceding train. This rule 
is one that it is impossible to carry out in all circumstances—and, 
therefore, the law is insufficient, and therefore practically use- 
less for all purposes, On the block system the lines are divided 
into distance sections, and in which only one train is allowed to 
enter at one time. But in both the inst enu ted the 
carrying out of these rules is dependent upon the use of signals 
necessary to intimate to the engine driver whether he must pro- 
ceed or not; and although a great part of the signal machinery is 
automatic, yet the actual conveyance of the meaning of the signal 
or communication to the engine driver is done by the employés 
themselves with the aid of flags or mechanical and optical con- 
trivances, and the least tary abstraction on the part of the 
signalman may produce a terrible accident. The signals are, more- 
over, subject to disarrangement, as instance the deplorable 
Charenton accident, in which the signal was not perceived by the 
—_ driver, or that of Clichy-Levallois, produced by a storm. 

oreover, the continually increasing number of trains compels 
the use of so many signals that the inevitable result is chaotic 
confusion ; and in order to guard against accidents, a most piercing 
and sustained attention is necessary, which must not for a single 
second be at fault. 

The conditions required to remove these dangers and to assure 
safety are as follows: To put all the trains running in one direction 
in permanent and direct communication with each other, and with 
all the stations on the line. 

M. Menusier’s solution of the problem, which appears to unite 
all the desiderata required, is as follows: Entirely abandoning the 
principles at present in use—banishing as far as possible all the 
signals, mechanical combinations, disc lights, &c.—he proposes to 
replace them by the following system, which, besides being easily 
res. unites the advantages of simplicity and cheapness :—Upon 
the track and between the rails a telegraphic wire is fixed in the 
ordinary manner, supported by the ordinary insulators at the 
height of a few inches above the cross sleepers upon which they are 
fixed, pe se the axletree of one of the vans of each train a circular 
brush of metallic wire is fixed, in such a way as to overlap the 
electric or communicating wire. This rotative brush revolves 
along with the axletree constantly resting or in contact with the 
communicating electric wire, consequently establishing an electrical 
current whether the train is moving or at rest, and notwithstand- 
ing the oscillations, &c., of the 1 tives when passing over the 
curved tracks. Moreover, since the electrical brush revolves, the 
friction, and consequently the wire, is considerably reduced. 

The electric revolving brush is connected to one of the poles of a 
telegraphic battery and apparatus placed inside the van ; the other 
pole communicates by means of the wheels and the rails with the 
earth ; the electrical circuit is then completed. It will now be 
easily conceived that a current sent from the van of one train by 
means of its electrical brush will re along the communicating 
wire and ascend into the vans of the next or other trains, by 
means of their respective electrical brushes ; and therefore set the 
telegraphic — in action. In other words, the of each 
train will be able at any moment to place himself in direct commu- 
nication with all the trains either before or behind him, as well as 
with all the junctions and stations on the line. Moreover a simple 
line-keeper, furnished with a small portable electrical apparatus, 
can, if he sees or knows any obstacle or danger on the line, instantly 
communicate the fact to the trains in danger; the man has merely 
to connect a wire from his portable apparatus to the communicating 
wire, and to plant a nailin the ground, to establish instantaneous 
electrical communication between himself and all the trains. As 
an illustration of the value of this system, ea page the guard of 
a trains wishes to be averted of the presence of a train, at a time- 
measured distance of five, ten, or fifteen minutes behind or before 
him, he has merely to fix—before moving off—the needle of his 
telegraphic dial at the figures five, ten, or fifteen; he can then 
start off with safety, and invariably the guards of each train will 
know the exact time-measured distance they are separated from 
each other. 

The price of laying down and maintaining M. Menusier’s system 
is comparatively insignificant. The following may be taken asa 
sufficiently accurate estimate of the cost oer hihvensiet, or 1093°6 


yards—English :— 
Cost per kilom. 

£8. da. 

56 kilos. of wire, ony 112 6 

1 hanger or bracket .. — ee ee 42 

19 insulator supports at 10d. .. " 15 10 
Cost of labour and ee ee 12 6 


Total.. 399 


As to the other apparatus necessary for each van, its price added 
to that of the train is as insignificant as is the £3 9s. 9d. above 
added to the price of the permanent way. 

All the details have been thoroughly worked out—such as the 
station connections, junctions, level crossings, rain, snow, plate- 
layers’ work, &c. Nothing disarranges the system, which is always 
effective and constant. The system is well worth the attention of 
our English railway companies. 

B. H. Tuwairtr, A.M, Inst. C.E. 


BENTALL’S PLUMMER BLOCKS, 


S1r,—The ball and socket plummer block, of which your last 
issue contains an engraving, is stated to be a new form of plummer 
block, manufactured by Messrs. Bentall Brothers, of Maldon. This 
has been made and used by us for some years past, particularly 
for hollow steam trunnion shafts, which in q of 1 
expansion, arising from variations of temperature, 
and bind in rigid ym 

We also beg to add that several of the original express locomo- 
tive engines which ran upon the London and Brighton Railway 
about the year 1846, constructed from the —— of that ingenious 
engineer, the late Mr. J. G. Bodmer, were fitted with the same 
description of bearings. Jas. SHEARS AND Sons. 
Bankside, Southwark, London, March 29th, 


become untrue 


THE BASIC PROCESS IN THE UNITED STATES LAW COURTS, 

Srr,—My attention has been drawn to an article on the “ Basic 
Process in the United States Law Courts,” in your issue of the 
17th. As I have acted professionally for Mr, Thomas throughout 


in this matter, Iam in a position to say that your very fairly ex- 


pressed surmise that, as your information has been™derived from 
exclusively American sources, justice has not been done to Mr. 

omas’ case, is correct, As the Examiners’ decision to which you 
allude is now under a it would be obviously improper to say 
more at present, but I may state that the pr i alluded to 
do not touch or affect in any way the patents covering the basic 
process as actually worked in Europe. Hi ter I may draw 
your attention to the actual facts of t the case, which will show 
some curious points in the United States practice. ; 

M. JUSTICE. 
14, Southampton-buildings, Chancery-lane, March 29th. 


COMPRESSED AIR LOCOMOTIVES, 

ng your article on the ‘‘Channel Tunnel” in the issue of 
THE ENGINEER for February 17th, you discuss the different 
methods by which it might be possible to work the traffic after the 
tunnel is completed, and in considering the feasibility of using 
compressed air for that pu , you refer to Mr. Scott-Moncrieff’s 
paper on ‘‘Comp ir Engi for ways,” and you 
remark afterwards, ‘‘ There is a long step between the little tram-_ 
way engine and the machine able to haul a train of 100 tons 
besides itself through the Channel tunnel at 40 miles an hour.” 
Will you allow me to suggest that the results arrived at by Mr. 
Scott-Moncrieff are not necessarily a fair criterion of what can be 
done with ent air when applied to om cp of locomotion. 
You are doubtless aware that a locomotive known as the “‘ Hardie” 
engine has recently made several trial runs on the Second Avenue 
Elevated Railroad in this city. From personal observation I can 
vouch for the following facts. The engine has proved itself capable 
of hauling a regular train weighing 80 tons, exclusive of 200 
passengers with which it was loaded, the entire length of the 
elevated road, viz., 8? miles. This distance was accomplished in 
the regular time, forty minutes, and the train made twenty-two 
stops, to take up and set down passengers. The pressure in the 
reservoirs at a 6001b., and at the end of the trip there 
was @ pressure of Ib. still remaining. As the engine will run 
effectively until the pressure is reduced to 601b., it follows that it 
could have gone a total distance of nearly 12 miles under the same 
conditions, At the completion of the run, however, the engine 
ran back light to the engine depot, a distance of 5Z miles from the 
terminus. Now, Sir, as this engine was built to meet the require- 
ments of the Elevated Railway, and only weighs 18 tons, I think 
it is fair to conclude that one constructed to a similar — with 
suitably enlarged reservoirs, and weighing say 35 or 40 tons, would 
be equal to the requirements of the Channel tunnel. _ 

I am not in any way connected with the Pneumatic Tramway 
Engine Company, for whom this engine was built ; but through the 
courtesy of Mr. Robert Hardie, the inventor, who is like myself a 
British subject, I have been afforded every opportunity for examin- 
ing thoroughly its construction and performances, and I can un- 
hesitatingly assert that, in addition to —— several unique 
features, it has given results far ahead of any other air locomotive 
either in this country or in Europe. 

This letter is not intended as a ‘‘ puff” for the Hardie engine, 
however ; I merely wish to show that over here we are inclined to 
the belief that when the Channel tunnel is completed the difficulty 
of running trains twill be use of 

i 3. 


com air. . PORTER. 
, W. Eleventh-street, New York, 
March 14th. 


THE FOUNDATIONS OF MECHANICS, 


Sir,—Your interesting and suggestive correspondent “‘®.II.,” 
in referring to my note of the 17th March, asks me ‘‘ whether the 
pull at the opposite ends of a rope, used to lift a load from a coal 

it, be an equal pull—omitting the weight of rope.” And he 
Farther requests me—if I think the E unequal—to give or refer 
him to some authoritative formula for calculating this inequality. 
Your corrrespondent must accept my confession of ility to 
show how much greater force than one ton would be required to 

et up and sustain a rate of motion equal to 16ft, second in a 
foad of this weight. In my note referred to I said thatthe ay 
of action and reaction was not so difficult to understand in a 
statical sense ; or -up to the limitation point where motion com- 
mences. Because it is at this point—just preceding motion—that 
the opposing resistance has been neutralised, and because the con- 
dition of equilibrium attained seems to constitute a reliable 
from which to measure any relative change or disturbance thereof, 
or is, in reality, one of the foundations of mechanies, 

But when the reacting body commences to move in the direction 
of the acting force there is then a transfer of motion effected, and 
at the expense of some other body or bodies, which bodies then 
yield, or have yielded, this supply or store of motion or acting 
force so called. 

Let us suppose an endless and uniform rope of extreme length, 
carried by a frictionless drum, with equal weights attached to 
opposite sides of the drum, thus. Now if we disturb this state of 

equilibrium by remy | one of these weights in the 

slightest degree, then the motion thus induced—if not 

expended on other bodies—would by gravity become 

i an increasing motion, until, with time, I suppose an 
absolutely incalculable rate of speed would be attained. 

We may construct propositions of this kind within 

fixed limits—if specific and precise data be laid down 

|  —that will admit. of computation. But we do not 

| think that the universe is an men space ; or that 

an unlimited reception of motion by a body and no 
transmission or expenditure thereof is ible ; 
and we need restricting limits or standards by which 
to determine the relative action and reaction of bodies 
on each other—with all those varying and interdepen- 
dent conditions consequent thereon, and a statical 
condition, or one of equilibrium, appears properly to 
supply such a standard of limitatio: 


m. 
Leeds, March 27th. 


J, RAMSBOTTOM. 


Mr. SypNry SmirH.—The death is announced, at the age of 
seventy-nine, of Mr. Sydney Smith, Forest-grove House, Notting- 
ham. He was born at Derby in the year 1803, and was educated 
at Repton Grammar School. His early business life was spent 
at Derby with his father, who was a civil engineer and the builder 
of Cox’s lead works and shot tower. He afterwards passed a short 
time in Ireland. From his youth Mr. Smith manifested consider- 
able inventive genius, and practical skill in optical science, always 
preparing his own glasses both for microscopic and telescopic pur- 
poses, e came to Nottingham in the year 1826, and became the 
founder of the well-known firm of Smith Brothers and Co,, 
engineers and brass founders, Hyson Green. Of his inventions 
may be mentioned a rotary steam engine and a rotary stocki 
frame, a self-acting damper regulator for regulating the draught 
boiler furnaces, a spring safety. valve, a magnetic water gauge for 
indicating the height of water in. steam boilers, and a portable gas 
ie for use in publie and domestic institutions. Several 

ilway stations were lighted on this principle, amongst others 
Tring, Methley, and Kegworth. Mr. Smith was also amongst the 
first to construct iron es of forged plates for canal 
The invention by which his name is most widely known in the 
engineering world was made in1847. This was the steam pressure 
gauge. is invention was laid before the late George Stephen. 
son, who was so impressed by its importance that he had one of 
the gauges attached to one of his own steam boilers to test it, and 
then voluntarily gave the utmost publicity to the invention as 
Smiles’ “Life of George Stephenson,” third edition, 
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VERTICAL ENGINE FOR ELECTRIC LIGHT PLANT. 


MESSRS. TANGYE BROTHERS, SOHO, ENGINEERS. 
(For description see page 235,) 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—Madame Boyveau, Rue de la Banque. 
BERLIN.—Asuer and Co., 5, Unter den Linden. 
VIENNA.—Messrs. GeRoLD and Co., 


PUBLISHER’S NOTIOE. 


*,* The Publisher begs to announce that next week THE ENGINEER 
will be published on TuHurspay instead of Goop Fripay. 
Advertisements intended for that number must be forwarded not 
later than Six o’clock on Wednesday evening. 


SUBSCRIPTIONS. 

Tue Enaineer can be had, by order, from any newsagent in town or country 
at the various railway stations ; or it can, if preferred, be supplied direct 
from the office on the following terms (paid in advance) :-— 

Yearly (including two double numbers) .. .. .. £1 98. Od. 

If credit oceur, an extra charge of two shillings and sixpence per annum will 
be made. Tux ENGINEER registered for transmission abroad. 

Cloth cases for binding Tux EncineER Volume, price 2s. 6d. each. 

Many Volumes of THe ENGINEER can be had price 18s. each. 

Foreign Subscriptions for Thin Paper Copies will, until further notice, be 
received at the rates given below:—Foreign Subscribers paying in advance 
at the published rates will receive THE ENGINEER weekly and post-free. 
Subscriptions sent by Post order must be accompanied 
advice to the Publisher. Thick Paper Covies may be had, if preferred, at 
increased rates. 


TO OORRESPONDENTS. 


*,* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 1d. postage stamp, in order that 
answers received by us may be forwarded to their destination. 
No notice will be taken of communications which do not comply 
with these instructions, ; 

*,* We cannot undertake to return drawings or manuscripts; we 
must therefore request correspondents to keep copies. 

*,* All letters intended for insertion in THE ENGINEER, or 
containing tions, must be accompanied by the name and 
address of writer, not necessarily for publication, but asa 
proof of good faith. No notice whatever will be taken of 
anonymous communications. 

Scrutator.—The Great Bastern was built on the Thames by Mr. John Scott 
Russell. She was designed by Brunel. 

F. J. Scorr.—(1) We know of no simpler form than those made by Robert 
Browning, of the Strand. (2) 4th January, 1878, is out of print. 

J. Wartt.—it not unfrequently happens that a second patent is obtained for 
the same invention. If the similarity exists in your case, we do not see 
how Ys will be prejudiced. 

R. F. K.— We do not quite understand your question, but you may find the 
information you require in Spretson’s “On Casting and Founding,” 
published by Messrs. B. and F. N. Spon. 

W. 8.—The principle of your governor is identical with that of Dunlop's 
governor. We cannot pretend to say whether your details would be an 
wnfringement of Mr. nlop's patents, which you can consult at the 
Glasgow Free Library. 

C. H. G.—The tractive force of an engine is found by the following formula:— 
Tome Where T is tractive force in pounds, D diameter of piston, 

P mean pressure in cylinder, L length of stroke in inches, and W diameter 

of driving wheel in inches. Your engine has 12in. cylinders, 20in. stroke, 

Sft. Gin. wheels, Lorler pressure 1201b. Average cylinder pressure may be 

901b. Then 144 X 20 X 9 _ 617910, is the tractive force of your engine. 


The resistance, if you run at slow speed, ought not to exceed 8 lb. per ton, and 

6172 _ 
771 tons. 

W. T.—The idea of heating the blast for a cupola is very old. The plan you 
nn would be inefficient, for air is heated with great difficulty and a 

rge surface is required. None of the plans proposed have come into use 

because the gain has not been worth the trouble and expense incurred. 
There is also reason to believe that the quality of the iron is not improved 
by the use of a hot blast. The most likely method of obtaining success 
appears to consist in ing F ecto of the blast through a coke fire. 
The oxygen would be taken up, and carbonic oxide at a very high tempera- 
ture would be delivered. This could be mixed with the remainder of the air 
just before entering the cupola, and igniting there, would burn to carbonic 
acid. Ofcourse, the coke used for heating the blast in this way would be 
deducted from that to be put into the cupola. whole arrangement 
would be a modification of Siemens gas furnace. 


T-IRON RINGS. 
(To the Editor of The Engineer.) 
Sirr,—Would any of your numerous readers furnish me with names of 
makers of welded T-iron rings? T. L. R. 
Hungerford, March 24th. 


TYPE-WRITERS. 
(To the Bditor of The Engineer.) 
an; kindly me the name of the or 
firms w! Ww! machines 
Preston, oth, 
STONE SAWING MACHINERY. 
(To the Editor of The Engineer.) 
Sir,—Will any reader give me information, with name and otra, 
concerning some engineering firms, makers the most approv. 
modern machinery, driven by on _ for sawing marble or granite 


er, 
cube blocks into slabs of eases ? Stone Sawina, 
Aberdeen, March 28th. 


BENTALL’S PLUMMER BLOCK, 
(To the Bditor of The Engineer.) 
e an many advan’ 
but can scarealy be claimed novelty, as it ‘has been in use in England 
and America for many years. We have made them for some time. 
THomas Piccotr anp Co, 


Atlas Engine Works, Birmingham, March 27th. 


BOX-MAKING PLANT. 
(To the Editor of The Engineer.) 

Sir,—Some time reference was made in one of your leading 
articles to certain “ labour-sa ppli ” and valuable hints given 
as to economies in general. You especially mentioned box or case 
making vy automatic tools. Kindly allow me to ask through your 
columns the names of the Arherican or other makers who supply - 
making aud nailing machinery. Recroc CHALE. 

Fenchurch-street, E.C., March 27th. 


SELF-CENTREING CHUCKS AND FOUNDRY WORK. 
(To the Bditor of The Engineer.) r 
Srr,—Can on your readers give me the names of English makers of 
-cen chucks, such as would be used in boring small fiy-wheel 
busses? I have seen such 
I shall also be much o! 


of castings made, uding ting up, and how mui 

coat to build such a furnace? ECHANICAL ENGINEER, 
Manchester, March 27th. 


THE CRYSTAL PALACE ELECTRICAL EXHIBITION. 
(To the Editor of The Engineer.) 

Srr,—In reference to your issue of the 24th inst., we think you will be 
interested to know that the 64 lights that we are now running at the 
Crystal Palace pone exactly the same labour as the lesser number 
named by you, and we consider that the driver, and one man to trim the 
lamps, would be quite sufficient to work 82 lights, and we should there- 
fore feel justified in deducting from your estimate of £942 5s., the w 


5 — cent., and 10 per cent, on the remaining material ; or even 
jE cent, all round, so as to equalise the mai mgin 
on the hi your estimate will be reduced by £100, bringing 


Company, Limited, 
110, Cannon-street, London, E.C., March 29th. 
A CORRECTION. 
(To the Bditer of The Engineer.) 
8ir,—In the list of Patents Sealed, mine is stated as Ho, 46, whereas 


4514 is the number, EARDEN, 
Darnall, Sheffield, March 29th. 


Remitt by Post-office Order. — Australia, Belgium, Brazil, British 

Columbia, British G , Canada, od of Good Hope, mark, 

t, France, Germany, Gibraltar, Italy, Malta, Natal, Netherlands, 

ew Brunswick, Newfoundland, New South Wales, New Zealand, 

Portugal, Roumania, Switzer! , Tasmania, Turkey, United States, 

West Coast of Africa, West Indies, Cyprus, £1 16s. China, Japan, 
India, £2 0s. 6d. 

Remittance by Bill in London, — Austria, Buenos A , and Algeria, 
Greece, Lenien Islands, Norway, Panama, Peru, Russia, 8 , Sweden, 
Chili, £1 16s. Borneo, Ceylon, Java, and Singapore, £2 0s.6d. Manilla, 
Mauritius, Sandwich Isles, £2 5s. 


ADVERTISEMENTS. 

*,* The charge for Advertisements of four lines and under 1s three shillings ; 
for every two lines afterwards one shilling and sixpence ; odd lines are 
charged one shilling. The line averages seven words, When an advertise- 
ment measures an inch or more the charge is ten shillings per inch. Ali 
single advertisements from the country must be accompanied by stamps in 

t. Alternate advertisements will be inserted with all vractical 
regularity, but regularity cannot be guaranteed in any such case. All 
except weekly advertisements are taken subject to this condition. 

Advertisements cannot be inserted unless Delivered before Six 

o'clock on Thursday Evening in each Week. 

*,” Letters relating to Advertisements and the Publishing Department of the 
paper are to be addressed to the Publisher, Mr. George Leopold Riche ; all 
other letters to be addressed to the Bditor of Tax Enoinegr, 163, Stra‘ 


MEETINGS NEXT WEEE. 

Tue IvstituTion oF Crvit Encinerrs.—Tuesday, April 4th, at 8 p.m.: 
Paper to be read and discussed, ‘‘ The Theory of the Gas Engine,” by 
Mr. Dugald Clerk. 

Socixry or Engineers. — Monday, April 3rd, at 7.30 p.m.: The dis- 
cussion will be resumed on the ee entitled ‘‘ Notes on Electric Light 
pr ere yl by Mr. C. H. W. Biggs and Mr. W. Worby Beaumont, 
adjourned from the last meeting on the 20th inst. Time permitting, a 

per will be read ‘‘ On the Utilisation of Tidal Energy,” by Mr. Arthur 
Bates, the leading features of which are as follows :—The power and value 
of tidal energy, and the means of utilising it with a description of the 
tidal dam, its construction and action. Concluding with a statement of 
the conditions most likely to render tide utilising works successful. 

CuemicaL Socrery.—Thursday, April 6th, at 8 p.m.: The following 
papers will be read:—({I.) ‘“‘Observations on the Action of Acetylic 
Citoride on Fumaric Acid,” ¥ Mr. W. H. Perkin. (2) ‘‘ Note on a 
Convenient Apparatus for the Liquefaction of Ammonia,” by Mr. J. 

erton Reynolds. (3) ‘‘ Transformation of Urea into Cyanamide,” 
by Mr. H. J. H. Fenton. (4) ‘Some Arguments in Favour of Laden- 
burg’s Prismatic Formula of Benzene,” by Mr. M. K. Dutt. 
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THE IMPORTED MEAT TRADE. 


For some time past but little has been heard of a branch 
of trade concerning which a good deal of stir was made 
at one time. We allude to the importation of frozen 
meat from Australia. It is not to be supposed, however, 
that this line of business has become extinct. On the 
contrary, much has been quietly done to develope it, and 
the history of the undertaking and a statement of its 
present position and prospects will not be out of place in 
our pages, because the success of the enterprise depends 
almost entirely on the earnest co-operation of engineers. 
Considerable quantities of beef, mutton, salmon, and so on 
are imported from time to time, mostly by passenger 
steamers, such as the Orient ; and we have eaten excellent 
salmon, frozen by Bell-Coleman machines, and imported 
from Labrador. But the trade is only beginning to be 
taken up, in the full sense of the term, by cargo steamers, 
which make much slower voyages than mail and passenger 
steamers. About a year and a-half ago an attempt was 
made to form a company at Orange, New South Wales, to 
export meat to England. The meat was to be frozen at 
Orange by the aid of machines made under Giffard’s 
patents, and cold storage was to be provided in this 
country by the same company for the meat when it arrived. 
This undertaking fell through, and no company was 
formed. Meat, however, was sent, as we have said, but in 
limited quantities ; and great inconvenience was experienced 
here by the want of cold storage. The meat was kept on 
board the steamers; but as these could not remain more 
than about ten days in dock, the meat had to be sold, no 
matter what the state of the market, at any price that 
could be got. Various machines were used, some by Bell- 
Coleman, others by Haslam, and various makers more or 
less well-known. None of the dock companies lent their 
aid until about six months ago, when the London Docks 
Company took the matter in hand, and fitted up, almost 


for | for experimental purposes, a small cold-storage plant at 
nased the Victoria Docks, near the Custom-house. e trial 


was perfectly successful, and the company has now finished 
a new cold-storage establishment which professes to supply 
just what is wanted, and can scarcely fail to givea 
oe to the importation of meat, which it apparently 
wanted, 

Under what is known as “Jetty A,” Victoria Docks, 
are ranges of vaults of considerable size. The vaults have 
arched tops, and are some 20ft. wide and 14ft. or 15ft. 
high in the middle. In these have been constructed eight 
storage chambers. They extend in a straight line one 
behind the other parallel with the wharf. ey are per- 
fectly dry. The chambers were made by lining the vaults 
with heavy planking, a considerable space existing between 


tor the stonework and the timber; stout floors also of planks 


are laid throughout. The chambers are divided from each 
other by évalte wooden walls, the space being filled with 
sawdust, and doors of similar construction are fitted in 
the partitions. In each door is an aperture about 3ft. 
square, fitted with a second door, through which the car- 
cases can be Along the side of each chamber is 
fitted a wooden trunk with holes covered by slides in the 
sides, Through these holes the cold air is discharged. At 


first but three chambers were made ; sews eon A five 
more were added. Between the first three and the second 
five is situated what we may call the engine-house, in 
which are fixed two cold-air machines by Messrs. Hall, of 
Dartford. The first is a horizontal machine very similar 
to those illustrated in THz Encinezr for May 13th, 1881. 
It can deliver 10,000 cubic feet of cold air per hour. 
The second machine, which was started about a fortnight 
ago, has a capacity equal to 30,000 cubic feet, but it is only 
run at 38 or 40 revolutions at present instead of 60 revolu- 
tions, because it supplies at the slower speed more cold air 


of | than is wanted. Steam is supplied to the smaller machine 


by a vertical boiler on the wharf, and to the larger by an 
old London and North-Western locomotive boiler, which 
has been put in perfect condition, also standing on the 
wharf, but at a considerable distance from the engine, to 
which steam is led by a long steam pipe clothed with 
Leroy’s or some similar non-conducting material. The 
three chambers first made will hold 600 carcases of shee 
each, the five last made 500 carcases each, so that in 
about 4300 sheep can be stored. On Monday we saw the 
chambers being filled from the Protos, a steamer 
specially fitted for this trade. The carcases were beauti- 
fully “dressed” without head or offal of any kind, ready to 
be hung on the butchers’ hooks. The average weight of the 
carcases is 60 Ib. each; therefore the cold rooms will hold 
in all about 115 tons of meat, worth at 6d. a pound £6450. 
The sheep are small but fat, and of excellent quality. We 
may say here that their cost at the Orange slaughterhouses 
is 1d. ™ pound, the cost of carriage is 4d. per pound, so 
that their cost to the London butcher is probably 5d. per 
pound, and there is absolutely no waste save the hoofs. As 
the consumer pays 9d. or 10d. a pound, it will be seen that 
the butchers must make a good profit. The importation 
of beef from Australia cannot be made to pay, for good 
beef fit for the London market cannot be had for less than 
3d. a pound, and much demand would raise it to 4d., so 
that it could hardly be delivered into the London market 
at less than 9d.. In future, beef will come from Texas and 
South America, mutton from Australia. 

We shall illustrate Messrs. Hall’s new machine in an 
early impression; meanwhile we may briefly describe it. 
It is one of a type specially intended for cargo ships. It is 
21ft. long, under 7ft. 6in. high, and about as wide. 
Standing in front, we have at one end a crank shaft and 
massive fly-wheel weighing 3 tons; at the other end is the 
air-compressing cylinder. The steam cylinder is on the 
same plane, and both are at a higher level than the crank 
shaft. The steam cylinder is 15in. diameter, the compres- 
sion cylinder 20°75in. diameter, and both have a stroke of 
2ft. 6in. The air cylinder stands on top of the tubular 
air cooler, access to the tubes in which is easily obtained by 
— off two circular covers. The steam cylinder is sup- 
po by a hollow frame, in the lower part of which is 
placed the air pump, lying horizontally under the steam 
cylinder. The air cylinder and the steam cylinder have 
one piston rod common to both, and in the mid length of this 
rod is a bearing, which carries the two sides of a double 
vertical lever, about 5ft. long, the lower end of which 
works on a link, while near the top are secured the two 
radius rods of a parallel motion. These radius rods work 
the air pump, which has two piston rods side by side. To 
the middle of the vertical beam is jointed the small end of 
a connecting rod, which passes through the hollow framing 
before referred to, and works in a vertical plane between 
the steam cylinder and the air pump, and so drives the 
crank shaft. At the extreme forward end of the engine is 
a rectangular box, which is the jet condenser. The top of 
the air-compressing cylinder is nearly 7ft. above the floor 
line ; indent it is nearly as high as the top of the fly- 
wheel. 

Nearer to the front of the machine, and at a consider- 
ably lower level, lies the air expansion cylinder 16in. in 
diameter and 2ft. 6in. stroke. This has two parallel piston 
rods which lay hold of a sleeper crosshead carrying the 
small end of the connecting rod, which works a second 
crank on the crank shaft. The compression cylinder 
stands over a large snow-box with double door and parti- 
tions. The box can be opened in a few seconds by turning 
a single handle, and the snow can be cleared out in a few 
minutes. This seems to be a thoroughly practical way of 
dealing with the snow difficulty. The air trunks in the 
meat rooms are of large section, and the very small quan- 
tity of snow deposited therein causes no trouble whatever. 
Should it accumulate it can be raked out at once through 
the air-ways before mentioned. As a fact, however, all 
the snow seems to be deposited in the snow-box. The 
admission valves of the expansion cylinder are flat slides, 
with Meyer’s adjustable cut-off slides on the back ; the 
exhaust valves are silent poppet valves, worked by 

itive motion cams. The air to be cooled is drawn 
in from outside the building through a cast iron 
pipe with the orifice protected by wire gauze. At the 
time of our visit the machine was making thirty-eight 
revolutions per minute ; asteam gauge between the throttle 
valve and the boiler stood between 75 lb. and 78 lb.; the 
vacuum was 26in., the air pressure 50 lb., the temperature 
recorded by a Kew standard thermometer —80 deg. Fah. 
The standard meat room temperature is 26 deg., but it 
varies a little from this, for the machine is only worked 
for ten hoursa day. It is found that when the machine 
is not at work, the chambers being all closed up, the tem- 
perature rises very regularly at the rate of 1 deg. Fah. per 
minute, so that if at night when the engine is stopped the 
temperature is 16 deg. or thereabouts, it will not rise 
during the sixteen hours the engine is standing to more 
than 32 deg. In practice, however, the engine does 
not stand for more than twelve hours, that is from 6 p.m. 
till 6 a.m., and a temperature much lower than 16 deg. can 
be reached if n . About this machine there are 
many excellent features, which, however, cannot be under- 
pe in the absence of an illustration. 

It appears that the longest time a of meat remains 
in the cold store is three weeks ; sometimes it remains a 
very few days, all depending on the state of the market. 
The London Docks Company remunerates itself b 
charging a rent for the storage. This is the first doc 
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information about the form of reverberatory furnace necessar} 
| one man, or £127 15s. may out that we the 
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company which has made any energetic movement to aid 
the importation of meat, and it deserves great credit for its 
display of energy. The cost of the work done has been very 
considerable, but we can hardly doubt that the advantage 
conferred will be appreciated. The one thing wanted to 
promote the importation of meat has now been provided, 
and it is not improbable that the example set will be 
followed. To the London Dock Company will belong the 
credit of taking the initiative. 
MR. LONGRIDGE ON OUR NEW GUNS, 

Mr. Lonerince has written a letter to the Secretary of 
State for War which at the present time deserves respectful 
attention. It consists of what we may call a protest against 
the want of science in the Arsenal and at Elswick. Mr. 
Longridge has a special right to be heard, inasmuch as he 
is the well-known inventor of the first wire gun ; and wire 
guns appear at last to have a fair prospect of adoption. 
Mr. Longridge met with nothing but disappointment until 
long after his patent rights had ee Now that his 
invention is being taken up he certainly has a right to 
command attention when he speaks; and the paper read 
by Colonel Maitland recently gives him a good opportunity 
of hearing how matters stand and commenting on them. 
Mr. Longridge begins by noticing the enormous sums of 
money that bave been spent on our guns, dwelling on the 
fact that the changes in system of loading, in the prop r- 
tions—that is in the length of bore—and now in the 
material of which the gun is constructed, are so great as 
to show that our money has not been well spent in uniform 
steady progress, but, on the contrary, wasted in having to 
retrace our steps and begin again. He entirely objects to 
Colonel Maitland’s statement of the powder question. He 
regards the preference for slow-burning powder and long 
bores as an unwilling confession of weakness in con- 
struction, and he particularly objects to the statement 
that time is insuflicient for the transmission of force 
throughout the mass of a gun while the projectile is in 


the bore, and the argument based on it—namely, that | harm. 


whereas wrought iron answered well enough on the 
exterior of a gun when quick burning powder was used, 
because only a portion of the strain reached it, now 
it is well to employ steel. Mr. Longridge says that strain 
is transmitted at the same rate as sound, that is 15,000ft. 
to 18,000ft. per second ; from which it would follow that it 
would pass from the interior to the exterior of the gun in 
about 69 millionths of a second, while experiments have 
shown that a pressure approaching the maximum lasts for 
from nearly three to six times this period of time. Then 
Mr. Longridge objects to the loose way in which the Gun 
Factory official book speaks of the law of variation of strains 
in a cylinder as being something between that of Barlow 
and that of Hart, which differ in the proportion of sixteen 
to ten. Still more does he object to Sir H. Lefroy’s state- 
ment that Woolwich had discarded formule for “ practical 
ruies of thumb,” and to Sir W. Armstrong’s statement that 
“critical nicety does not appear to be important, provided 
that the contraction beon the excess side of what is mathe- 
matically correct.” Then, again, Mr. Longridge fears that 
when wire is tried, which he says was never defeated, but 
only despised, it will not be properly applied. He con- 
siders that the provision made in the Elswick wire gun for 
longitudinal strength is bad, and he objects to the features 
which seem likely to be embodied in new guns as bein 
either such as ought to have been adopted and retain 
long ago, or, on the other hand, as mistakes. We might 
quote more in detail, but we have already given the pith 
of Mr. Longridge’s letter. Briefly, he regards the authori- 
ties at Woolwich as singularly wrong-headed and _ unscien- 
tific, we might almost say benighted, and Sir W. Arm- 
strong and Co. as very wild, though no doubt better than 
the former, and this he expresses in language that is perhaj 
more calculated to relieve his own mind than to win the 
Secretary of State for War to his opinions. 

As we have said, pleasant or unpleasant, Mr. Longridge’s 
opinion deserves consideration on this subject. There are 
things in his letter well worth noting, but it is impossible for 
us to go all the way with him. With to his wire 
gun, undoubtedly it was never properly tried. There is no 
reason why it should not have done as well in 1855 as in 
1881. Of course it is necessary to provide specially for 
longitudinal strain. Mr. Longridge does not in his 
letter say how he would do this. Theoretically we 
hold that the place for it is the exterior, as in Sir 
W. Palliser’s lined guns, rather than the interior. 
As to the weakness of our guns bringing in length, and 
length bringing in breech-loading, there is no question as 
to the fact that quick-burning powder wastes less force but 
strains the gun more; hence the strength of material will 
always be the limit to the quickness of the powder, while 
additional work will always be obtained by increasing the 
length, the limit to which is a question of convenience. 
This is really the whole case. It is useless, we think, to 
term increase of length a retrograde step. Given your 
strength of material and you have the limit of your 
maximum pressure, after which any increase in len 
will always give additional velocity. If Mr. Longridge’s 

is stronger it will stand quicker powder ; but, how- 
ever much he dislikes it, the person who gets the same 
maximum pressure from a larger charge of slower burning 
powder, and who increases the length, will get better 
results. With regard to the rate of transmission of strain 
and adjustment of stress throughout the gun, theoretically, 
pone Mr. Longridge may - right. The question is, 
owever complicated ; when any extension of metal occurs; 
any given elongation, of course, bears a decreasing relation 
to the circumference of rings as they get further and 
further from the axis. In fact, it appears as if a gun could 
only be constructed to meet one given strain in any 


desired proportions, while less and greater strains would | Pets 


fall disproportionately on its interior and ere oe 
Mr. protests against the Gun Factory k, 
stating that practice has shown that Barlow's law of 
strains is fairly trustworthy; but, if we turn to Mr. 
Longridge’s paper read before the Institution of Civil 
Engineers, we find assumptions more open to objection. 


For example, he says :;—“ As regards the steel tube, it 
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> rome that the inner surface is exposed to a sudden 
ge 
per sq 


from — 11°70 to + 15°83, or a range of 27°53 tons 

uare inch. Now it is generally admitted that a 

sudden change is equivalent in effect to double the amount 

of a steady strain, so that in the present case the effect 

would be equal to a steady strain of 55°06 tons per square 
inch.” 

This statement, if we understand it, is an extraordinary 
one; it implies, for example, that a tube relieved suddenly 
from a state of compression of 11°7 tons and allowed to 
come to absolute rest, would be exposed to a steady strain of 
23°4 tons in the act. Then the roundness of the state- 
ment that a sudden strain is equal to double a steady one 
partakes of the rule-of-thumb principle that Mr. Long- 
ridge condemns so strongly in others, Captain Andrew 
Noble indeed pointed out how in certain cases the fact of 
a strain being exerted for a very short space of time 
enabled a gun to resist it when it must have yielded toa 
similar strain if continued for a longer period. ‘To pass 
on to Sir William Armstrong, who has made experimental 
guns of steel riband, and who, Mr. Longridge fears, will 
make an indifferent “ step- nt” to his “child.” We 
believe that we are right in thinking that Brunel and 
Armstrong were in consultation about the construction of 
a wire gun about the latter end of the Crimean war, when 
they discovered that Mr. Longridge had been before them 
and had taken out his patent. The problem was not an 
easy one, and Armstrong wanted immediate results, and 
we think that the discovery that he was not first in the 
field threw enough weight in the scale to cause him to 
turn to his wrought iron coil system. Now that he is 
making wire or steel riband guns, we think Mr. Longridge 
need not fear about the tension at which the riband will 
be wound on, inasmuch as Armstrong has a machine 
which enables the tension demanded by theory to be 
given to it throughout. Nevertheless Sir W. Armstrong 
considers—and this no doubt shakes Mr. Longridge’s con- 
fidence—that an excess of tension produces little or no 
He claims no advantage in giving such an excess, 
but naturally it may be feared that Armstrong will lean 
to this side rather than the other of the true theoretical 
tension. Now it happens that Armstrong is by no 
means alone in this conclusion. We will not men- 
tion Captain Andrew Noble, who may be supposed 
by Mr. Longridge to be more or less under his noxious 
influence, but the matter was very clearly explained by 
another very able mathematician—Mr. Canet, of Vavas- 
seur’s establishment—on the occasion of the reading of 
Mr. Longridge’s paper above referred to, in his own hear- 
ing. The explanation is that a tube strained beyond its 
elastic limit permanently stretches up to a certain point, 
so that it has relieved itself to the required amount, being 
for the future a larger tube sound and good, but rather 
more rigid than before. Mr. Longridge must surely be 
aware that the links of suspension bridges have been pur- 
posely thus strained beyond their elastic limits so astoobtain 
rigidity. Again, the provision for longitudinal strength in 
the Elswick guns does not meet with Mr. Longridge’s ap- 
proval. This is to be regretted, but we think that almost 
any one who looks at the section of the riband gun in THe 
Enoinzer of July 29th, 1881, will conclude that in the 
steel tube backed up by longitudinal riband—not visible 
in section—the “step-father” has provided more hand- 
somely for longitudinal strain than the “father” has done 
in the section, p. 27 of Mr. Longridge’s paper, where two 
cast iron pieces are held longitudinally together b 
“wrought iron bolts,” whose heads and screw threads loo 
as if they would shear on firing the first round. 

We think that we all ought to sympathise with Mr. 
Longridge. If steel wire guns in any form come in, he 
has a right to the credit of aN eae them and held 
to them without swerving. He had his reasons, and be- 
cause they were not in his judgment met, popular opinion 
would not move him. In this, like Prussia with her needle 
gun, prismatic powder, and breech-loaders, he offers an 
example which our authorities might well copy. When, 
however, it comes to “ criticising freely” and the like, a 
plain-speaking man like Mr. oe will not complain 
of our reminding him of a proverb about glass houses, 


THE SEWAGE OF THE LEA VALLEY. 


Asout 44 per cent. of the population of the metropolis derives 
its water supply from the river Lea, while the sewerage of the 
lower portion of the Lea valley is unsatisfactory. We do not 
mention these two facts in this connection to suggest that the Lea 
water is injuriously affected, as this could be immediately 
refuted by the analysis of Messrs. Crookes, Odling, and Tidy, but 
that the disposal of the sewage from the districts mentioned is 
not as complete as it should be is very well known, and the 
water from the Lea is not quite as good as in even recent 

To some extent the water is affected, and in order 
to prevent the pollution of the Lea, a scheme for the intercep- 
tion and disposal of the sewage of the valley has been devised and 
published by Sir Joseph Bazalgette, Major Flower, and 
Messrs. Law and Chatterton. In their scheme the main sewer 
commences at Hertford, from thence follows the railway as far as 
Stratford, and then in a nearly straight line to a point in the 
Thames about half a mile below Barking Creek. Four main 
branches into this sewer are proposed to connect it with Saw- 
bridgeworth. One following nearly the line of the railway, and 
joining the main sewer near Hoddesdon ; a second branch from the 
Epping sewage outfall, following the line of Cobbin’s Brook, and 
joining the main sewer at Waltham Abbey ; a third from East 
Barnet, following the line of Pymme’s Brook, and joining the 
main sewer at Upper Edmonton ; and a fourth from the Hendon 
sewage outfall to join the previous branch below Southgate. 
The main sewer and these several branches would intercept 
the sewage from places containing an te popula- 
tion at the time of taking the Census last April of 240,000 
ms. It is estimated that the rate n for this work, 
which would affect thirty-nine parishes, would not exceed 7d. in 
the pound, or 6d. if West Ham were included in the scheme, that 
rate to pay off the whole cost in fifty years with only the present 
population. The sewage would be discharged by gravitation, or 
with but little pumping into the Thames at the point mentioned, 
after treatment near the outfall, where 100 acres of marsh land 
would be taken for the purpose, and where tanks of sufficient size 
to receive the largest sewage flow would be constructed, 
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scheme is a very big one, involving about fifty miles of main and 
branch sewers, its great recommendation being that the 
sewerage question for this very large area would be finally settled, 
unless objection is made to putting sewage into the Thames half 
a mile below Barking Creek. 


THE CHANNEL TUNNEL. 

Sir Epwarp Wark! continues to invite guests to see the so- 
called Channel Tunnel works. We cannot call to mind any 
engineering undertaking which has demanded for its success so 
much feasting. It would seem, indeed, that it is essential to the 
prosperity of Sir Edward Watkin’s enterprise that numbers of 
more or less influential people should have a champagne 
luncheon at Dover two or three times a week. We venture 
to make a suggestion. So far the male sex have had 
all the enjoyment, but ladies are influential. Why does not 
Sir Edward give a ball in a suitable marquee; suppers and 
flirtations in the tunnel? The House of Commons has, we 
believe, a standing invitation to the tunnel works, but the invita- 
tion does not do much to win favour with our legislators. On 
Monday Mr. Gregory asked the First Lord of the Treasury 
whether it was understood by the promoters of the Channel 
tunnels that they were ae Me with their respective under- 
takings entirely at their own risk, and that they would have no 
claim for compensation in case it should be considered ne 
for the defence of the realm to stop or suspend their works, or at 
any time to take possession of them or the tunnel, when con- 
structed for such purpose. Mr. Gladstone, in reply, said that as 
far back as the 6th instant Sir Edward Watkin had been warned 
by letter that those who were spending their money at 
Dover in boring the chalk were doing so at their own risk, and 
he told Mr. Gregory that the Government could take possession 
of the works at any time without paying them one farthing of 
compensation. Mr. O'Shea, anxious that Sir Edward should not 
be taken unawares, wished to know if he had been told that he 
had no right to go beyond the foreshore. Mr. Gladstone said 
that he could not tell, but he slyly added, amid much laughter 
that he believed “that Sir Edward was very well informed on 
all matters relating to his company.” We are not quite sure to 
which company Mr. Gladstone alluded. We may take it for 
granted, however, that the South-Eastern Railway Company is 
quite safe. Yesterday—Thureday—evening Mr. Hicks asked 
the Prime Minister whether, having to his answer on 
Friday last to the hon. baronet the member for Buckingham, he 
would not at once take steps to have the rights of the Crown to 
the foreshore at Dover decided by a Court of Law, and whether 
he would not also apply for an injunction to restrain the persons, 
if any, who are making or are about to make a tunnel under such 
foreshore, until the rights of the Crown have been determined ? 
In reply to Mr. Hicks, Mr. Chamberlain said : “ By request of the 
Prime Minister, and with the permission of the House, I will 
answer this question. I have been in communication with the 
hon. baronet the member for Hythe and the Chairman of the 
South-Eastern Company on this matter. The hon. baronet has 
very frankly offered to place at the disposal of the Government 
all the documents on which he founds his claim to the foreshore. 
I have directed the legal advisers of the Board of Trade to confer 
with the solicitors of the hon. baronet in the matter and to 
report upon the case. As soon as they have been able to do this 
the case will be submitted to the Law Officers of the Crown for 
their opinion, and till that opinion has been received I cannot 
say what course the Government will take in the matter. But 
in the meantime I may add that the hon. baronet has been 
warned that the Government claims the bed of the sea below 
low-water mark and for three miles beyond, and that they will 
hold themselves free to use any powers at their disposal 
in such a manner as Parliament may decide, or as 
the general interests of the country may seem to them to 
require.” Wehave not heard how money is obtained to 
on the present works. It is hardly probable that the general 
public will speculate in an investment of which they may be 
deprived at any moment by the Government without compensa- 
tion ; and the affair is hardly of the kind that tempts widows and 
clergymen to invest. With a little patience, however, all the 
facts will, no doubt, be made clear. Whether they will be 
welcome facts all round remains to be seen. 


LITERATURE. 


Experimental Researches into the Properties and Motions of Fluids, 
with Theoretical Deductions therefrom. By WM. Forp STANLEY. 
London : E. and F. N. Spon. 1882. 

Tuis is a very singular and suggestive book. The author 

—-who is well known as an eminent maker of scientific 

instruments—informs us in his preface that he had under- 

taken a long series of experiments designed to test the 
undulatory theory of light, and that, finding himself 
restrained from continuing these by = ge to his eyesight, 
he transferred his attention to a branch of research akin to 
the former, namely, the motions of water waves and sound 
waves. After experimenting on the former in various 
ways, and apparently without any very definite plan, he 
seems to have developed certain theories on the motion of 
fluids and the causes which govern them; and these 
theories, with the experimental facts by which they were 
suggested, he has recorded in a large volume of some 500 
pages. It need hardly be said that this represents a very 
great amount of work, both in the way of experiment and 
reflection. We by no means wish to suggest that this 
work is without value, or does not deserve to be studied ; 
but we cannot help feeling that its value has been much 
impaired, and its study rendered difficult, by the imperfect 
form in which it has appeared. The author complains that 
he had failed to obtain the assistance of some well-read 
student to edit it for him. The complaint in itself shows 
how far he is removed from those ill-trained pretenders to 

science, who imagine that because they have groped a 

little in the fog of their own ignorance they have made 

great discoveries; but we cannot help sharing with him 
the regret that he expresses. A judicious editor is pre- 
cisely what the book requires. The author is evidently 
possessed of great patience and skill in research, and 

very much of the valuable quality which Dr, Tyndall calls 
scientific imagination; but as evidently he lacks the theo- 
retical training needful for so difficult a study, and also the 
literary ability and experience which would enable him to 
put his thoughts in clear and exact language. The first 
deficiency is sufficiently proved by the fact that we have 
not found a single mathematical expression in the book ; 
so that the theory lacks throughout that precision which the 
science of number alone can give. To the second almost 
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of technical terms, often in senses apparently peculiar to 
himself ; and yet he almost everywhere ignores the first 
necessity of clearness, namely, preliminary definition. 
One example will suffice. In page 42 he is suggesting an 
explanation of the mode in which heat energy may 
turned into an equivalent quantity of mechanical energy. 
This is a question to which every student of physics or 
engineering will turn with avidity ; but what is he to 
make of such a passage as this: “ Here is possibly work 
that will fully represent the heat lost in its performance, 
whether it be in separating the millions of surfaces of the 
atoms of a powerfully cohesive mass of platinum, slightly 
against its powerful chemical cohesion, of uear central 
contact; of its atoms, equally, to the force shown in dissi- 
pating solid carbonic acid to vapour extension where 
chemical cohesion is represented by a small force.” 

It is this sort cf language which, as we have said, 
vitiates so much of what, very possibly, may be really 
valuable speculation on a very recondite subject. Indeed, 
the whole of the first four chapters, which are almost purely 
speculative, fall so far short of being generally intelligible 
that we shall not attempt to deal with them. We may 
note that in Chapter IT. the view is taken—and supported by 
various experiments—that the particles at the free surface 
of a liquid are in compression, and not in tension, as 
usually supposed. Again, in Chapter III., some curious 
investigations are given as to the tenacity of liquid films, 
which the author believes to be as high as the weight of a 
column of the fluid 17in. long. In Chapter IV. we come to 
a more practical point, namely, the mode in which the 
molecules of a fluid move past each other. The author 
holds that this, in almost all cases, is by rolling, not 
sliding, the molecules being possessed of perfect mobility 
and rolling over and over as they move round any number 
of axes in succession, This view seems a priori probable, 
as accounting for the very small resistance to motion in 
fluids, and it is confirmed by oy! observations—such as 
on the smoke coming out of a chimney—where such a 
rolling motion may actually be seen to take place. Some 
of the instances are, however, fallacious, as, for instance, 
the rolling over of the front edge of a thin stream flowing 
down a gently sloping board, which is simply due to 
gravity, and independent of the question of rolling or 
| motion within the fluid itself. It is, however, very 
probable, as suggested, that to this fluid rolling is due the 
very slight disturbance caused in the sand of an estuary 
by the inflowing of the tide. 

In Chapter V. the resistance experienced by a particle 
when projected within a fluid is considered. Experiments 
are given showing that the effect of a blow upon a solid 
lody, like glass, is to shear it all over the surface of a cone 
having its apex at the point of percussion. Hence the 
blow is evidently taken up, not merely by the particles 
exactly in front of the impinging body, but by all the 
particles, at least, which are within the limits of the cone 
torn out. The author holds that the effect in fluids is 
similar ; and he tested this by the experiment of firing a 
rifle bullet into water, of which he gives very interesting 
details, and also by the projection of coloured fluids into a 
still fluid. This latter gives rise to the phenomena of 
vortex rings—or whirl rings, as the author prefers to call 
them—as in the well-known smoke rings exhibited lately 
by Sir William Thomson at the Royal Institution. Mr. 
Stanley differs from him and others as to the explanation 
of this vortex motion; but as theirs is confirmed by 
mathematical investigation, while his is a mere general 
deduction from experiment, we do not think he will find 
many to agree with him. Here, as elsewhere, the experi- 
ments are very elegant and suggestive, while the theory is 
obscure and doubtful. The motions of a small portion of 
fluid, when projected, under various circumstances, within 
a large mass of fluid at rest, are very carefully described 
and illustrated. In Chapter VII. an attempt is made to 
bring the motion of fluids in pipes and channels—which 
to the engineer is a question of more immediate importance 
—under the same laws ; but it is admitted that this has 
proved very difficult, and that a good deal which is 
advanced is hypothesis only. The general idea is that the 
lateral resistance to the flow of any particle in a channel 
acts through a segment of a cone whose apex is at the 
particle, and not merely along a plane of division parallel 
to the sides. It is probable that this hypothesis may be 
of great use in explaining the eddying motions which arise 
in a contracted or an uneven channel; but for steady 
flows, such as those through a pipe, it requires mathema- 
tical confirmation before it can compete fairly with the 
older theory, as developed by the researches of Moseley and 
others. The same may be said of Chapter VIII., in which 
the important question of the resistance to the motion of 
solid bodies in fluids is discussed. Here the author scarcely 
seems to grasp the principle—long known to mathema- 
ticians, but first shown experimentally by Mr. W. Froude 
to the British Association in 1875—that the pressure in 
any fluid is less as its velocity is greater. He gives, how- 
ever, some interesting diagrams of the effect of eddies 
upon the steerage of ships, as determined experimentally 
by Prof. Osborne Reynolds. 

From henceforward the book deals with questions which, 
though full of scientific interest, have little connection with 
the work of engineers, being chiefly the movements of the 
atmosphere and the ocean, as shown by aerial and oceanic 
currents, and the form and propagation of waves. There 
is an exception in Chapter XI., where there is a discussion on 
the formation of deltas at the mouths of rivers, and on the 
erosion of river beds ; but the statements in the former do 
not seem important, and the latter can hardly be correct, 
since it is said that rivers having a section less than a 
half cylinder—and therefore practically all rivers—should 
show a tendency to form two lateral streams, with a 
shallow between them—a tendency which, so far as we 
know, is wholly unknown. 

On the whole, while fully disposed to recognise the skill 
and perseverance displayed by the author of this work, 
and the interest and value attaching to his es, we 
are unable to repress our regret that they have been 
suffered to appear in their present form. The book, as we 
raid at starting, is suggestive, but it is not conclusive ; it 


indicates much, but proves very little. What was needed, 
in our opinion, was that the author should have associated 
with -himself some mathematician and physicist, not 
without literary experience, who would have separated the 
experiments from the theories founded upon them, 
clothed the latter in clear and accurate language, sup- 
ported or disproved them by strict mathemati aye =f 
tion, and finally given a better literary form to the 
whole. Mr, Stanley seems himself to have felt the want 
of such a coadjutor, but to have failed in tinding him. 
Surely, however, among the young men poe sent out 
from the laboratories at Cambridge, Manchester, and else- 
where, it would not be hard to discover some one qualified 


for the task. Even now we would fain hope that the | the 


author will succeed in finding some such assistant, will re- 
write the book, with his aid, pe it in shorter com 
and improved form, and will then publish a second edition ; 
which, we believe, would take its place asa really important 
contribution to the literature of one of the most difficult, 
but at the same time one of the most attractive, branches 
of natural philosophy. 


A Practical Guide for Inspectors of Nuisances. By F. R. WiLson. 
London: Knight and Co. 1881. 

Dirty Dust-bins and Sloppy Streets; A Practical Treatise on the 
Scavenging and Cleansing of Cities and Towns. By H. Percy 
Boutnots, M.L.C.E. London: E. and F. N,Spon. 1881. 

Wholesome Houses : A Handbook on Domestic Ventilation. By E. 
Grecson Banner. Newedition. London: E, Stanford. 1882. 

Tue formality of appointing an inspector of nuisances 
usually forms one of the duties of local authorities, and as 
the salaries awarded this class of official are usually 
inversely proportionate to the number of the qualifications 
which local magnates, according to their advertisements, 
deem essential, intending inspectors will be glad to learn 
that they can find a general description of their duties 
fully set forth in Mr. Wilson’s book, in which the various 
provisions of the Public Health Act and the Local Govern- 
ment Board regulations and instructions form the frame- 
work, Mr. Rawlinson’s “suggestions,” in fact, form a very 
important po of the book, and are calculated to give 
some would-be inspectors a highly exaggerated idea of the 
qualifications of an inspector of nuisances, as it is not 
sufficiently clearly pointed out where that i of the 
information conveyed by Mr. Wilson’s book which is 
essential to an inspector, or that which belongs to the 
surveyor, begins and leaves off. It is not, for instance, a 
part of the duty of an inspector of nuisances to select a 
source of water supply or to “engineer” its conduct into 
and distribution through a town, nor is it a part of his 
duty to devise a system of sewerage. The suggestions, 
however, of the chief of the engineering department of the 
Local Government Board are here given at length, and 
impart an apparent importance or responsibility to the work 
of an inspector of nuisances which does not belong to it, 
but to the district surveyor or engineer. The duties of an 
inspector are clearly set forth in the Local Board regula- 
tions which are given, and the way to carry them out may 
be fully gathered from the book, but the inspector must 
use some judgment in selecting that which he must from 
that which he need not be fully acquainted with. 

Mr. Boulnois’ book enters more fully into what are some 
of the duties of an inspector of nuisances, though he does 
not describe this as his intention, The way in which 
scavenging and street cleaning is done clearly comes within 
the scope of that official. Mr. Boulnois divides his subject 
into eleven parts. (1) Scavenging under the Public Health 
Act; (2) house refuse, what is and what is not; (3) the 
dust-bin, its construction and position, what should and 
should not go into it, and what should be done with that 
which is not put into it; (4) collection of house refuse 
under various systems; (5) the scavenger’s cart ; (6) the 
disposal of house refuse—that is, the final disposal to 
surrounding districts after collection, as tipping into waste 
holes and pits, by carbonisers or “ destructors,” or on farms, 
or to brickmakers ; (7) street cleansing as carried out in 
several towns ; (8) snow and its removal—and here some 
useful notes are given, as, for instance, Sormani and 
Clericetti’s experiments in Milan on the density of snow 
and cost of its removal. Sormani found that a cubic yard 
of snow weighed 8141b. as collected from one fall, while 
on another occasion it weighed but 711b., the densest 
snow thus weighing about half the same volume of water. 
In Milan the arrangements for clearing away snow are 
very complete, but even so, the 40}in. which fell in the 
winter 1874-5 cost over £8400 to remove. A curious fact 
with reference to the Paris arrangements is mentioned, 
namely, that the General Omnibus Company is bound by 
its concession to furnish fifty wagons and carts to help in 
the removal of snow; (10) contracts and administra- 
tion by local authority; (11) cost of scavenging 
cleansing. The book contains a good deal of information 
only otherwise to be found scattered in sanitary works 
and “Transactions” of societies, and is useful to town 
surveyors, 

Mr. Banner’s book is a very full description of his own 
system of sanitary and ventilating arrangements for houses 
and buildings, and of the various apparatus employed, and 
the reasons for employing different arrangements under 
different circumstances. That the book is devoted almost 
entirely to his own system as employed in houses, public 
buildings, and railway carriages, is, perhaps, a matter for 
complaint, as the title of the book does suggest a general 
treatment of the subject, but Mr. Banner’s success in 
ventilating buildings, and in their sanitary appliances, is 
sutticiently well known to enable us to forgive this to a 
considerable extent, and to make it unnecessary to say 
more of his book. 


TANGYE’S VERTICAL ENGINE FOR ELECTRIC 
LIGHT PURPOSES. 

Tur extension of electric lighting, even where the necessary 
power must be obtained by fo icy. steam, has stimulated many 
engine makers to make engines more or less specially suited to 
this requirement, although many that have been brought out and 
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said to be for that purpose differ in no from the engines 
previously sent out by the same people. We illustrate herewith 
an engine which has been latel desi by Messrs. Tangye 
Bros. for this purpose, and it will be seen to differ from those 
commonly made by this well-known firm. In our engravings, 
Fig. 1 shows front elevation, Fig. 2 side elevation, and Fig. 3 
plan of this vertical engine. The steam cylinder is 12in. dia- 
meter, with a stroke of 18in., steam jacketted, and fitted with 
Meyer’sexpansion plates made adjustable outsidethecylinder from 
nothing to three-fourths of the stroke. The cylinder is bolted toa 
massive standard secured to bed-plate, and to secure complete 
rigidity there are also two bright wrought iron columus in the 
front to prevent vibration. The crosshead is of wrought iron of 
the slipper form, with gun-metal shoe. The connecting rod is of 
- marine engine type, with large lubricators cast on the 
rasses. 

The crank shaft is of wrought iron, with bearings 4}in. 
diameter by 10in. long fitted in blocks cast on the bed-plate. 
The feed pump is placed on the side and worked by a separate 
excentric. The governor is shown in Figs. 4 and 5, It is con- 
structed in accordance with Messrs, Tangye’s patent, and is 
made to ensure the steadiness and accuracy so necessary for 
dynamo machines. The spring for the counterbalance is placed 
in tension instead of compression as formerly done, so that any 
friction that might be caused by the spring rubbing against the 
sides of the sleeve is avoided. Thestuffing-box forthe valvespindle 
is now entirely dispensed with, and in its place there is a brass box 
screwed in, Figs. 6 and 7, through the lower part of which the 
valve spindle A fits in, and is raised or lowered by the lever A’ 
working in the bush B. This is made an accurate fit, and the 
steam joint is made by a V on the spindle working against the 
bush. For altering the speed of the engine whilst running—see 
Fig. 1—a wrought iron lever C is fitted, with one end attached 
to a revolving collar on the governor spindle, and on the ether 
end an adjustable weight D is fixed. A still further alteration in 
speed can be obtained by altering the tension of the spring E, 
Fig. 4. The cylinder is lagged with sheet steel. One of these 
engines has just been sent to Ragoon for working machines for 
electric light, and for this purpose they seem to be specially 
designed and well adapted. 


TENDERS. 


ERDINGTON SEWERAGE WORKS. 


E. PRITCHARD, engineer, 27, Great George-street, Westminster, 
&.W., and 37, Waterloo-street, Birmingham. Quantities by E. J. 
Purnell, Coventry. 

Contract No. 1.—Cast Inox, EARTHENWARE AND Brick SEWERs, 
OTHER WORKS. & 


AND 


8. 
Nelson and Co., York .. . A a we 15,144 0 0 
Smith, J.M., Westminster .. .. .. .. .. 4,600 0 0 
Cowdery, G., and Sons, Newent, Gloucester .. 14,401 7 0 
Fotherby and Son, Burnley .. .. .. .. .. 996 3 10 
Hill Bros., Beckenham 13,405 0 0 
Jevons, John, Dudley 13,284 6 7 
Pickthall, J. M., Bromsgrove 14,110 0 0 
Fell, John, Leam ren Pe 12,900 0 0 
Holland, W. M., Leicester 12,822 0 0 
Hilton, H., Birmingham. . 12,730 0 0 
Cc and Lewis, Bi 12378 0 0 
Palmer, A., Birming R 12,194 0 0 
Law, G., Kidder 11,993 0 0 
Engineer's estimate 13,000 0 0 


TRIAL OF THE 8.8. Saint Ronans.—This vessel, which hast just 
been completed by Earle’s Shipbuilding and Engineering Company, 
Limited, Hull, for Messrs. Rankin, Gilmour, and Co., of Liver- 
pool, left Hull on — last for London. She is 4484 tons 
gross, and 2951 tons net. Her length over all is 416ft., and she 
has a total carrying may of 5100 tons. The engines, which 
were also constructed by Earle’s Company, are 500 nominal horse- 
power, and steam is supplied, at a working pressure of 90 lb., by 
three double-ended steel boilers, each having four furnaces, 4ft. 
diameter. The vessel was put on the measured mile at Withern- 
sea, and the average spect was 124 knots, with fifty-six revolu- 
tions, and an indicated horse-power of 2400. 


THE INTERNATIONAL ELECTRIC EXHIBITION.—The directors of 
the Crystal Palace have a the following twenty-one 
British jurymen :—Captain F. W. Abney, R.E., F.R.S., Professor 
W. Grylls Adams, F.R.S., Major R. F. Armstrong, R.E., Pro- 
fessor W. E. Ayrton, F.R.S., Mr. Shelford Bidwell, Sir S. Canning, 
Professor R. B. Clifton, M.A., F.R.S., Mr. T. R. Crampton, C.E., 
Mr. Horace Darwin, Professor G. Carey Foster, F.R.S., Professor 
E. Frankland, F.R.S., Captain ae Be Galton, C.B., F.R.S., 
F.R.G.S., F.G.S., F.L.S., D.C.L., Lieutenant-Colonel W. Hay- 
wood, Dr. J. Hopkinson, F.R.S., Professor D. E. Hughes, F.R.S., 
Professor Fleeming Jenkin, F.R.S., S.L. and E., M.LC.E., Pro- 
fessor J. W. Keats, Mr. W. H. Preece, F.R.S., Professor Silvanus 
Thompson, B.A., D. Sc., Mr. C. E. Spagnoletti, C.E., and 
Lieutenant-Colonel Webber, R.E., President Society of Telegraph 
Engineers. The first meeting of the British section of the jury was 
held at the Crystal Palace on Tuesday evening, when nearly all 
the jurymen were present. Some of ers who have been 
asked to act on the jury have already accepted, and the names of 
sm jurymen will be announced as soon as the list is com- 
ete. 


e forei 


SEWERAGE OF NORTHFIELD AND Kine’s Norton.—Mr. J. 
i m, C.E., i xr for the Local Government 
Board, attended on the 14th inst. at the Grand Hotel to hold the 
adjourned inquiry touching an application by the King’s Norton 
Rural Sanitary Authority, fer a Provisional Order to enable them 
acquire compulsorily certain lands needed for the purposes of 
the Northfield sewerage scheme. At the opening of the inquiry on 
Sanitary Authority providing for the drainage of Northfield only, 
uthority providing for the i of Nort only, 
at a cost of £2910, or £1485 exclusive of the cost of land. It was, 
however, contended in opposition that the more desirable way of 
providing for the sewerage of the district was to combine North- 
eld, King’s Norton, and Lifford in one scheme, and eventually 
the inquiry was adjourned in order that the representatives of the 
Rural itary Authority might take the alternative scheme into 
consideration. Mr. Her' now informed the ins; r that since 
the adjournment his clients had fully considered the alternative 
scheme prepared by Mr. Edward Pritchard, C.E., and also the 
suggestions thrown out by him—the inspector—on the previous 
occasion, and they had come to the conclusion to withdraw their 
resent application to the Local Government Board for a Provisional 
er in reference to their original scheme. The alternative 
scheme provides for the sewerage of Northfield, King’s Norton 
town, King’s Norton station district, and Lifford, at a | 
exclusive of the cost of land, of £4000. The piece of land indica 
in the plans is stated to be available for purchase without 
compulsory powers being resorted to. Whilst the original scheme 
vided for a population of a few hundreds only, the one now 
escribed would be sufficient for an ultimate population of 28,000 ; 
all that would be n to extend its capabilities being the 
acquirement of additional land at the Lifford outfall as required, 
Intermittent filtration will be the system adopted. The inspector, 
before closing the a: said there was no doubt the alternative 
scheme was the preferable one, and he advised the Rural Sani 
Authority to lose no time in acquiring the land offered for outfal 
works withqut compulsory powers, 
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CRYSTAL PALACE ELECTRICAL EXHIBITION. 
No. V. 

Among the minor exhibits at the Palace are some very 
interesting and ingenious contrivances. Thus Mr. Mac- 
donald shows his Holophote Course Indicator, Figs. 1 and 2, 
which may prove very useful on board ship. It consists of an 
electric lamp A, Fig. 1, with a reflector B,set on a movable 
handle CC. This handle isheld fast by two detents D D’, while 
the rudder isamidships. When the helm is put to port, an 
electric circuit is established through the electro-magnet 


Fic. 1. 


E E, by which the detent D is drawn downwards, and the 
handle C C set free to move, so that the reflector B can 
swinground, and thelight be made towave to starboard. As 
the handle swings round, the screen F is forced upwards 
by the curved bar G G, and the pointed inner end of 
the arm on which the screen F is pivotted pushes back 


the spring H, and drops into a slot in the top of 


put in circuit by simply turning the switch handle, and 
thus anything from a very dim to a very bright light may 
be used as required. 

The cells each contain twelve elements, each about 
20in. by 15in., and about ;‘,in. in thickness, and placed in 
a box of about 25in. by 16m. by 7in., the whole weighing 
about 370 Ib., and containing about 295 lb. of metallic 
material. Each cell stores electric energy equivalent to 
about 5-horse power for one hour, which can be used at 
the rate of fully 40 ampéres per horse-power, or say 
200 ampéres. The plates are closely perforated with holes 
about 4in. diameter, the holes being afterwards filled 
with a composition, the exact nature of which we are not 
yet at liberty to make known, further than to say that it 
is such that it expands when the plates are first polarised, 
and thus finds itself under a pressure sutticieut to cause a 
considerable superticial extension of the positive plate. 
Perfect metallic contact between the composition and the 
material of the plates is thus permanently ensured, so 
that the plates cannot become inactive by local action or 
by deposit of a salt of lead between the ccmposition and 
the walls of its containing holes forming a solid mass 
of alloy. The plates are strong and are maintained at 
a very short distance apart by splines of wood, and stand 
with their longest dimension vertical. They are connected 
up to a plate on the t: p of the cell in a very simple way, 
the whole producing a perfectly satisfactory, efficient, and 

ractical battery, having neither of the chief faults of the 
aure battery. 

From the figures we have given, and to which we shall 
add on an early occasion, it will be seen that the weight of 
the battery per one hour horse-power is about 60 lb. of 
metallic composition. To give off 400-horse power for one 
hour or 200-horse power for two hours would thus require 
about 10 tons of batteries, and for the 201 Lane-Fox lights 
in circuit on Saturday, a little over 4} tons were coupled up. 

The Lane-Fox lamps are 20-candle power pushed to 
30-candle power, so that the weight of battery coupled up 
was 1°65 1b. per candle, or 50°14 lb. per 30-hour candles. 

It is generally acknowledged by electricians that without 
a satisfactory secondary battery domestic electric lighting 
cannot become general. This is not, however, confined to 
domestic lighting, but applies to lighting public buildings 
and to many other applications of electricity. Something 
must be had which in an electric lighting system, or in an 
electromotive power system, will take the place = 
sented by the gasometer in the gas-lighting system and by 
the accumulator in a hydraulic power system. The 
battery which will do this is now provided, and the appli- 
cation of electric currents will probably make more rapid 
advance from this time than it done even 
within the past three years. The new battery may 
be made to meet any requirements. It may be of 
small size to go into the place of the gas meter 
in a house, or in large masonry tanks for extensive 
public buildings; and it will probably be made to fill 
very large tanks at central electric lighting and power- 
generating stations, so that smaller engines running con- 
tinually may take the place of large engines running as at 
present only during the hours that lights are required. It 
will be possible to obtain a light or work an electric motor 
at any time by one movement of a handle, and the batteries 
will probably, insome cases, constitute the moter for domestic 
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the spring, which thus holds the screen upright and shuts | 
out the light. The hardle is then moved to its original | 
ere: when the spring H being pressed back by the | 

II, the point of the arm carrying the screen F is set 
free, and F, falling down, exposes the light again. What 
we have said about the detent D answers also for D’, | 
which is pulled down by the electro-magnets E’E’. The | 
——_— indicated of releasing the detent D and swinging | 
the light to starboard, or releasing D’ and swinging it to | 
the opposite quarter, can be carried on indefinitely. Fig. 2 | 
shows the light streaming in one direction. It will be 
seen that by such means as is here shown the course of a | 
vessel and every action of her helm can be shown to those 
— on the look-out. 

The new secondary battery, of which a good deal has 
been published without stating by whom it was made or 
invented or what it was like, was exhibited and shown in 
operation to the Prince and Princess of Wales on Satur- 
day, in the Alhambra Courts of the Crystal Palace, by the 
Electrical Power Storage Company, of 74, Hatton-garden. 
The battery is the result of the labours of several inventors, 
amongst whom are Mr. E. Volckmar, Mr. Sellon, and Mr. 
Swan, and it is, it need hardly be said, entirely different in 
construction from the Faure battery, of which so much has — 
been heard and comparatively little seen. For the purposeof | 
the display, the ambra Court is richly furnished in the | 
Moorish style, and electric chandeliers or candelabra have | 
been specially designed by Mr. Johnson, a pupil of the | 
late Owen Jones. Of the design of these fixtures and | 
fittings we can only say that they must be seen to be | 
appreciated. Altogether they carry 201 incandescent | 
lamps, all of which are connected up to 33 of the new | 
batteries out of 38 at present in an enclosed space next the | 
engine and machine shed of the Brush Corporation. The 
33- are connected up to a switch-board in such a way that 
the current from any number from about 10 to 33 may be 


lighting. One of each pair of the elements or plates wi!l last 
almost indefinitely, while the other will only uire 
renewal when constantly in use about once in, say, fifteen 
months, as far as can at present be seen, and they may turn 
out to be made more durable. They are easily renewed, 
and the batteries require no attention whatever, except for 
a little filling up at long intervals of the acidulated water 
in which the plates are immersed. 

The lamps were nominally 20-candle power, pushed to 
30-candle power, the total candle power being 6030 candles, 

The following approximate particulars may be given of 
these lamps :— 


No. of | Tuminous ‘Resistance, Current, 
lamp. square inches power. hot, ohms. amperes, 
A om | o | 2 | 16 
B 0°102 12 38°0 12 


0102 122 620 1:00 


ELECTRIC RAILWAYS. 


On Friday, the 24th inst., Professor W. E. Ayrton, F.R.S., 
gave a lecture on electric railways. He briefly reviewed the 
history of the various modes of propulsion on railways down to 
Colone] Beaumont’s air engines and Siemens’ and Edison’s elec- 
tric engines. He then gave a full account of the electric railway 
system devised by Professor Perry and himself, to overcome the 
objections particularly as to conductors which belong to the 
hitherto tried systems. Instead of supplying electricity to one 
very long, perhaps imperfectly insulated rail, they lay by the 
side of the “ee iy a well insulated cable, which conveys the 
main current. rail, which is rubbed by the moving train, 


and which supplies it with electric energy, is divided into a 
number of sections, each fairly well insulated from its neighbour 
and from the ground ; but at any moment only that section or 
sections, which is in the immediate neighbourhood of the train 
is connected with the main cable, the connection being made 
automatically with the moving train. The loss of power by 
leakage is very much lessened. For the purpose of automatically 
making connection between the main well-insulated cable and 
the rubbed rail in the neighbourhood of the moving train they 
have devised the apparatus shown in the following figure. 


Fig. 1 


AB is a copper or other metallic rod resting on the top of 
and fastened to a corrugated tempered steel disc, D D—of the 
nature of, but of course immensely stronger than, the corru- 
gated top of the vacuum box of an aneroid barometer—and 
which is carried by and fastened to a thick ring, EE, made of 
ebonite or other insulating material. The ebonite ring is itself 
screwed to the circular cast iron box, which latter is fastened 
to the ordinary railway sleepers or buried with only the top 
above ground. The auxiliary rail AB and the corrugated steel 
discs D D have sufficient flexibility that two or more of the 
latter are simultaneously depressed by an insulated collecting 
brush or roller carried by one or by all of the carriages. 
Depressing any of the corrugated steel discs brings the stud F, 
which is electrically connected with the rod A B, into contacct 
= the stud G, electrically connected with the well-insulated 
cable. 

As only a short piece of the auxiliary rail AD is at any 
moment in connection with the main cable, the insulation of the 
ebonite ring E E will be sufficient even in wet weather, but the 
insulation of G, which is permanently in connection with the 
main cable, must be far better. The gutta-percha or india-rubber 
covered wire coming from the main cable, is led through the 
centre of a specially-formed telegraph insulator, and causes it to 
adhere to the inside of the earthenware tube forming the stalk ; 
and as the inside of each contact box is dry, a very perfect insu- 
lation is maintained. 

The existence of these contact boxes at every 20ft. to 50ft. 
also enables the train to record its position graphically at an. 
moment on a map hanging up at the terminus, or in a pte f 
box or elsewhere, by a shadow which creeps along the map of the 
line as the train advances, stops when the train stops, and backs 
when the train backs. This is effected thus :—As the train 
passes along, not only is the main contact between F 
and G automatically made, as already described, but 
an auxiliary contact is also completed by the depression 
of the lid of the contact box, and which has the effect 
of putting, at each contact box in succession, an earth 
fault on an insulated thin auxiliary wire running by the 
side of the line. And thus the moving position of the earth 
fault—that is, the position of the train itself—is automatically 
recorded by the pointer of a galvanometer moving behind a 
screen or map, in which is cut out a slit representing by its shape 
and length the section of the line on which the train is, as shown 
in Fig. 2. In addition, then, to the small sections of 20ft. or 
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more into which the auxiliary rubbed rail is electrically divided, 
there would be certain long blocked sections one mile or several 
miles in length, for each of which on the map a separate galvano- 
meter and pointer would be provided. 

A model was exhibited divided into four sections, and it was 
shown by current detectors that as the train runs either way it puts 
current into the section just entered, and takes off current from 
ths section just left. The train not only takes off current from 
the section A when it is just leaving it, and entering section B, 
but no following train entering section A can receive current or 
motive power until the preceding train has entered section C. 
When a train runs on toa blocked section it is quickly pulled 
up, because it is not only deprived of all motive power, but is 
powerfully braked, and when the current is cut off from a section 
the insulated and non-insulated rail of that section are auto- 
matically connected together, so that when the train runs on to a 
blocked section the electromotor becomes a generator short 
circuited on itself, producing, therefore, a powerful current which 
rapidly pulls up the dynamo-electric engine. 


SouTH KENSINGTON MusruM.—Visitors during the week ending 
March 25th, 1882:—On Monday, Tuesday, and Saturday, free, from 
10a.m. to 10 p.m., Museum, 9332; mercantile marine, building 
materials, and other collections, 3091. On Wednesday, Thursday, 
and Friday, admission 6d., from 10 a.m. till 5 p.m., Museum, 1455; 

‘otal, 14,133. Average of corresponding week in former years, 
16,212, Total from the opening of the Museum, 20,809,782, 
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APPARATUS FOR TESTING HEATED STEEL. 


il 


== 


SECTIONAL FLAN 


SECTIONAL ELEVATION 


Somer very important experiments on the influence of tem- 
perature on iron and steel have been carried out by the Admiralty 
at the Cyclops Works, Sheffield, and Mr. T. F. Barnaby’s report 
to the Controller of the Navy on these experiments has just been 
issued. The testing apparatus is illustrated by the accompany- 
ing engraving, which explains itself. Mr. Barnaoy says :—By the 
kind permission of Messrs. C. Cammell and Co., John Brown and 
Co., and the Bolton Iron and Steel Co., I have been able to 
make tests on steel made both by the Siemens and Bessemer 
ease and on iron of B. B, Boiler and Bowling quality. I 

ve enclosed a sketch to show how the samples were heated 
and broken in oil or sand at the Bolton Works. I have 
endeavoured to be as accurate as possible in determining the 
various temperatures, and when not able to do so with a 
Fahrenheit thermometer which registered to 600 deg., I have 
taken the colour visible on the fractures of thesamples asa means of 
determining temperatures in accordance with tables given by Mr. J. 
S. Jeans in his work “On Steel,” vide page 615 ; and by Mr. D. K. 
Clark, in his “ Tables for Engineers ;”’ and others. The tests, &c., 
which I have made, although done with care, are only comparative, 
and I am of opinion that with specially designed apparatus much 
valuable information may be obtained by further experiments 
and tests, which I think would quite dispel any fear that may 
exist in the minds of engineers and others as to the use of— 
properly manipulated—mild steel for boilers, &c.—vide page 41 
of “ Experiments on Steel” issued for the information of Board 
of Trade surveyors, with the remarks of the engineer surveyor- 
in-chief and his assistants. ‘The plates of superheaters, when 
enclosed wholly or partly in the uptakes, are often heated to a 
temperature equal or exceeding that which has been found to 
affect the steel so prejudicially, and in the absence of a full series 
of experiments to ascertain the exact loss of the tensile or crush- 
ing resistance it is prudent either to dispense with such struc- 
tures, or efficiently protect them by shield plates from the 
contact of flame or hot .”” I beg further to state that I 
have other tests in hand which will range from the ordinary 
temperature of the atmosphere up to 400 deg. or 430 deg., as 
most of the samples shown are above these temperatures. Iam, 
therefore, of — that, from the nature of the results of these 
experiments, there need be no fear with respect to the use of 
steel for boilers, or where it may be affected by heat, but that it 
can be used with all confidence, as the tests, so far as I have been 
able to go, prove that Bessemer steel heated to about 400 deg. 
is about 10 tons per square inch stronger than when in its normal 
state, while but one-third only of its ductility is lost, heat does 
not seem to affect steel made by the Siemens process to the same 
extent in tensile strength as it does Bessemer, but the elongation 
is affected to a like degree. This increase in strain and decrease 
in ductility is maintained more or less up to 600 deg.; beyond 
this temperature it requires further experiments before any 
conclusions can be arrived at, as at 880 deg. or at a very dark red 
only visible in the dark there is a great drop in tensile strength, 
but the ductility is still above the mtage required. With 
respect to B. B. iron or that of Bowling quality it will be seen 
that there is a rise of about three to four tons per square inch in 
the tensile strain, and a loss of one-fourth to one-half the 
ductility. This report is dated October 1st, 1881, and is 
accompanied by several tables. 

On Oct. 13th, Mr. Barnaby reported again to the Controller on a 
series of tests he had made upon mild steel of the quality supplied 
to the dockyards by Messrs. Charles Cammell and Co., 
John Brown and Co., and the Bolton Iron and Steel Company. 
“T have made,” he writes, “these experiments and tests to 
ascertain if possible the quickest and best method of treating 
steel after it has been in the hands of the shipwright or smith 
and has been heated any number of times, to work the material 
to the forms required, as well as to show what in my opinion is 
a safe and quick method of dealing with butt straps and butt 
covers to angles which have been punched, and, in fact, in all 
small jobs done to steel by the shipwright or smith at the fire or 
punching machine, and beg most respectfully to state that from 
the nature of the tests I have made, and the results obtained, I 
an of opinion that it is quite safe in all cases after the steel has 
lLesn punched, sheared, or heated and worked to forms such as 

oggles and corners for watertight work, &c., for the workman to 
eat it gently over the part he has been working to a bright 
cherry-red heat, and then quench it in boiling water or oil, which 
has the effect of toughening the material, and does not 
make it in any way brittle or unsafe, while at the same time 
the ductility is only affected to a very slight degree, and further 
the quenching in boiling water has the effect of removing all 
scale from the material. As soon as the article or material 


| thus treated has got to the temperature of the water it is quite 

safe to take it to the ship or otherwise, and put in place. If it 
should alter its form in any way by being placed in the water, 
it will be quite safe, in my opinion, to reset it to mould at 
once, or when cold. In the case of butt straps or butt covers 
to angle bars, in fact all articles punched or sheared, I am of 
opinion if they are heated to a cherry red and quenched in boil- 
ing water, all the d done by the punching or shearing 
will be removed, and the workman will be able to drift the 
holes, if necessary, and work the material in the same way as he 
would if it had been annealed. The samples tested. prove that 
the material is not much injured by the heating and working, 
providing it be done with ordinary care. In one case I have 
taken a soft Bessemer plate, and in the other a Siemens just 
above the prescribed strain, and find that the samples after all 
the work described has been put on them, and they have been 
broken in the testing machine, that the pieces may be punched 
and will stand bending, even across the parts which have 
been worked, to the extent required for plates of their thick- 
ness, and at the same time will stand punching and bending 
across the holes in a satisfactory manner. All samples which 
have been quenched in boiling water after the holes have been 
punched, have been closed, or bent to 180 deg. across the holes 
without a sign of fracture ; others have stood drifting cold (after 
being drilled) totwice the size of the original holes before fracture. 
I have also made tests on angle bars, beams, &c., and find that 
forge tests made after quenching in boiling water are equal to 
those made after annealing. I beg further to state it is my 
experience after bending over 100,000 shearings that even the 
quenching in cold water removes the damage done in shearing, 
and pieces which would not bend cold without planing have bent 
freely to the required curves after being quenched in cold water, 
but by the use of boiling water far better results are obtained. 
It will be seen that if the material can be treated in this way, 
there is a great gain both in time, labour, and expense, at the 
same time the scale is removed, and the material retains its good 
properties, viz., strength and ductility.” 

It will be seen that these experiments contradict a Govern- 
ment report issued last year which went to show that compara- 
tively low temperatures steel became quite brittle and unsafe. 
How the two reports are to be reconciled it is for the authorities 
to say. 


THE “LANCASTER” EXPANSION TRAP. 
WE illustrate below an expansion trap for getting rid of con- 
densed steam, patented by Messrs. Lancaster and Tonge, Pendle- 
ton, Manchester. The first trap is based upon the fact that 


metals under the influence of heat or cold expand or contract. 


The water of condensation is eolder than the steam, therefore a 
pipe containing condensed water is shorter than when filled with 


steam. So long as the pipe is full of steam it will keep the valve 
closed by means of the bell-crank lever; when it fills with water 


which is colder than the steam it contracts in length, and the 
valve opens. The second engraving explains itself. These are 
excellent traps. 


NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 

Manchester.—An tone has prevailed all t! 
the week in the iron market here. To some extent no do 
operations are being restricted, owing to the close of the quarter, 
but a more substantial reason for the nt absence of inquiry is 
to be found in the fact that many of the consumers have iron still 
to come in, which will see them over the next three months, and 
there is no disposition to late forward at current prices. 
Makers, both of pig and finished iron, although mostly still well 
employed, are working off old orders much more rapidly than they 
are being replaced, and the prospect of a large portion of the 
output having to come upon the market before long is encouraging 
“bear” operations to a considerable extent. 

There was a very flat market at Manchester on Tuesday, and so 
far as prices could be tested by the limited amount of business 
doing, the tendency was decidedly in a downward directi 
There were a few orders stirring, but these had to be taken at very 
low figures, and district brands of pig iron re teers were to be 
bought at figures very much under those which were being asked 
a short time back. Lancashire makers were more open to offers, 
and would now sell readily at 48s. to 49s., less 24 for forge and 
foundry qualities dslemet equal to Manchester, but they can do 
comparatively little or no new business, and stocks are beginning to 
accumulate at the works. In Lincolnshire iron there have been 
sellers at under 47s. = ton, less 24, and of Derbyshire at as low 
as 47s. 6d. to 488., less 24 delivered equal to Manchester, but 
makers who have fair deliveries yet in hand are asking consider- 
ably above these figures. Middlesbrough iron is nominally aa 
at about 51s. 4d. per ton net cash, delivered equal to Manchester, 
but merchants are open to book at 1s. per ton under this figure. 

For finished iron there is only a limited amount of inquiry at 
present coming into the market, and it seems to be a matter of 
waiting on the of makers who are working off orders before 
giving way in their quotations on the one side, and merchants who 
are holding back their orders for shipment next month with a view 
of breaking down prices on the other. The local forges, as a rule, 
are still kept well employed, and the quotations of the leading 
makers remain at £7 per ton for bars delivered equal to Manchester, 
but it would be difficult to secure new orders at a higher figure 
than £6 12s. 6d., and in some cases local makers are quoting as low 
as £6 15s. per ton. 

There is no material change to notice in the condition of the 

ngi hes of trade, well 
employed, rtments connected with iron shipbuilding bei 
still very busy. 


very busy. Wheelwrights have plenty of work in 
merchants report an improvement in the number of local orders 
iving out, which is due, no doubt, to orders for machinery required 
for ing the new mills in course of erection in the district, now 
being placed in the market. 

The Manchester Smoke Abatement Exhibition may now be con- 
sidered to have got fairly into full working order, and so far it has 
had a very fair number of visitors. The collection of mechanical 
stokers and the various types of fire-bars, most of which, however, 
were shown in London, is the chief feature of the industri 
section, and the general impression they give is that great im- 
provement, both as regards strength of construction and adapt- 
ability to the p for which they are designed, has been 
effected since the last exhibition of similar — in Man- 
chester. It is, of course, unnecessary to go into details with regard 
to the great bulk of the exhibits, and I can only select out one or 
two here and there which are actual novelties, or are being shown 
for the first time in public. Amongst these are a couple of exhibits 
by Messrs. W. H. Bailey and Co., of Salford, which have attracted 
some attention. One is an adaptation of the Lakeman vertical 
hot-air engine, to be worked by a Bunsen gas burner, and which 
they term their ‘‘Bee” motor. The engine in its construction 
consists of an open cylinder passing through an outer casing con- 
taining cold water, whilst the bottom of the cylinder is kept con- 
stantly heated by the burner underneath. Witbin the cylinder is 
a double piston with alternate action, one piston a. whilst the 
other acts as a plunger, driving the air, after being cooled by com- 
ing in contact with the jacket of cold water, back to the bottom 
hot-plate, where it is again heated, and this alternate expansion 
and contraction of the air gives the motive power to the engine. 
The one shown isonlyasmallengine of 1000ft. lbs. power, consuming 
4ft. of gas per hour, but larger engines are made on the same 

rinciple up to 5 and 6-horse power. The other exhibit is a new 

ter, specially designed for boilers, which is termed the ‘‘ Nile” 
high-pressure, horizontal, adjustable, self-cleansing filter. This 
consists of a cylinder containing two filters, which are composed 
of coarse grain animal charcoal, compressed together between two 
perforated iron plates. The water is admitted through a branch at 
the back of the filter, and comes out between the two filters. The 
self-cleansing is effected by the — of the pump, which injects 
the water into the boiler, and which, when the plates become 
clogged with dirt, forces open a valve and drives the water across 
the plates. The filter can also be cleaned at any moment by open- 
ing a valve. I shall refer briefly to one or two other ialities in 
the exhibition in the course of my future ‘‘ Notes.” 

The coal trade continues as depressed as ever, and the short 
spell of cold weather has had no very appreciable effect upon the 
market. With the exception of the best qualities of slack, all 
descriptions of fuel are more or less of a drug in the market, and 
v ew of the Lancashire collieries are running more than three 
poy. see days a week. Although nominally no announced reduction 
in prices is being made with the close of the month, there is so 
much stock lying under load in ms which is being forced for 
sale at under current rates, that prices are to a large extent - 
lated more by what buyers are prepared to offer than by the fist 
rates. At the pit mouth the average pe prices remain at about 
8s, 6d. to 9s. for best coals, 6s. to 7s. for seconds, 5s. to 5s. 6d. for 
common coal, 3s. 9d. to 4s. 3d. for good slack, and 3s. to 3s, 3d. for 
inferior sorts. 

The shipping trade is extremely dull, and there are very hea 
stocks lying at both the Garston Docks and at the high level, 
—— To secure orders sellers have to quote exceedingly low, 
and delivered either at Garston or Liverpool, common Lancashire 
to 6s. 9d., and best sorts 7s. to 

s. 3d. per ton. 

The demand for local-made coke for iron making and other 
manufacturing a continues fairly good at about 9s. to 10s. 
for common bed . 6d. and 13s. for best qualities at the ovens. 

rrow.—The position of the hematite pig iron market, so far as 
Iam able to judge, has not undergone any change for the better, 
nor are there any signs which can be considered hopeful or as 
indicating any great renewal in the active demand. In every 
uarter there is a dull feeling ; and the enquiry on foreign account 
shows unmistakable signs of being even quieter than has yet been 


the case. This applies to America partic’ Wy, but any energy in 
f the ong 


the demand from this quarter is out o' question so 

as Fee remain at the present low rates prevailing there, 
and which have a tendency to go still lower. On home account 
the demand, I am afraid, is very unsatisfactory, and shows 
more weakness than for some time back. Furnaces are actively 
compet ina output of metal, but stocks, which have accumu- 
lated somewhat ly of late, have not increased within the past 
week or 80, amount of iron is being shipped, and as the 
contracts still remaining on makers’ books are large, the furnaces 
are likely to be kept pretty well employed during the greater part 
of the year Prices are again down, Nos.1, 2, and 3 mixed 
samples being a geates at 56s, 6d. as compared with 57s. 6d. to 58s. 
last week, Although the steel mills are in full activity, the 
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demand, I believe, is somewhat quieter. Quotations are unh- 
changed. In the Barrow district new machinery has been put 
down with a view of facilitating and increasing the output of 
blooms. In the same district, steel for tin-plate pw is being 
produced on a pretty large scale. Iron shipbuilders are in a 
a better position, having booked one or two orders. Other 
industries unch Iron ore in demand at from 14s. to 
16s. per ton at the mines. Shipping fairly active. 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 

Most finished ironmakers on ‘Change in Birmingham to-day— 
Thursday—and in Wolverhampton yesterday were open to accept 
orders with the condition of i diate delivery. Such work might 
have been placed at less money than for some time past ; but there 
was — little of it to be secured. Most local consumers have 

lied their needs to cover the quarterly meetings which begin in 
Wolverhampton on the 12th April. No one, except a few buyers 
in the London market, seems to think that the marked bar firms 
will at these me tings take off the 10s. ton which was last put 
on. The leading firms stoutly demanded £7 10s. for marked bars, 
while Earl Dudley still quoted £8 2s. 6d. for his lowest quality, 
~ 10s. for his best, £11 for his double best, and £13 for his treble 

t. 


For the bars of Messrs. John Bagnall and Sons, Limited, £7 10s. 
was required to-day. Turning and shoeing bars were the same 
figure, but plating and angle bars were £8, and best rivet iron was 
£9. As much as £8 was asked for this company’s hoops up to 
19w.g. Their singles were named as high as £9; doubles, £10 10s. ; 
and latens, £12; but at these figures nothing was done in either 
hoops or sheets. 

eets suitable for em | were not difficult to buy from the 
majority of the firms at from £8 5s. down to £8 for singles, £9 10s. 
for doubles, and within £11 for trebles. 

There is a new local demand for sheets, intended for export to 
the United States. The lo-American Company, which is 
making roofing shingles in Wolverhampton, has now introduced 
to that town machinery for cutting out sheets into shapes suit- 
able for use in the making of coal vases, pails, and stove shovels. 
Thus outlined, the sheets have not to pay the duty on the other 
side which would be carried by the scrap i ble from the 
cutting up of a sheet as it leaves the mill, while co the scrap the 
ears of the pails are shaped and the holes mched at the 
same operation. The saving of duty and the much lower original 
cost of the iron on this side ee Ay —_ more profitable for the 
company to carry on in that part of its operations 
over its ping machinery, and quite a from its shi 
branch it will use up 25 tons of aeiereak “_ 

Galvanised sheets were offered in Wolverhampton and Birming- 
ham under the association price of £15 for 24 w g. in bundles in 
London ; but some makers still refused to sell at less than that 


Hoops were in slack request, whether for home or for export, 
and prices favoured buyers. 

A slightly better demand was experienced for some boiler- 
= peeeies for the activity in boiler-mending during the 

‘Angles and girder bridge plates were selling a little, and there 
were inquiries by engineers who desire to tender for contracts that 
are open. Makers would not, however, quote iong forward. 

For iron roof work leading engineers were asking £12 per ton and 

and for iron rivetted girders £12 10s. per ton on to truck 

vani is in fair request for the 
provinees, for Australia and for India, and the prospects are 


encouraging. 

Nail strip is doing a little better. Some mills have got back 
orders that had left this part of the kingdom. The strips are for 
—— to the East. 

‘steady adoption of the Casson gas-heating furnace is noticeable. 

Pigs are quiet, most consumers having bought forward. Prices 
are no stronger on the week. They are unfavourably affected by 
the attempts by middle-men to realise. This is most seen in 
of hematites, which by the agents were, both yesterday and y; 

uoted firm at nothing under 70s. for Barrow, and 72s. 6d. for 

legar samples. To-day consumers withdrew offers they made 

&@ week ago. ire pigs were quoted 52s. 6d. for Stanton and 

50s, for Staveley. All-mine was quoted £3 7s. 6d. to £3 10s.; and 
part-mine £2 17s. 6d. to £3 ; but transactions were few. 

The important question of Government contracts has been again 
debated, with prospective advantage as well to the Government as 
it necessary to go to Birmi to ins} samples. % 
has promised to have samples of ‘Admiralty » requirements deposited 


in Wolverhampton. 
Gechiaps cheniend and cheap, but large lots cannot be got at 
diminution in th aff he devel 
ere is no diminution in the prospects affecting the 
ment of thick coal beneath the new red sandstone, between the 
of the old Staffordshire district and the Warwickshire coal- 
field. The Hamstead Colliery Company, which is working the ad- 
joining property to the Sandwell Park Company, is still sinking 
its second shaft. At its seventh annual meeting just held, 
it was announced that the second shaft has now reached a depth 
of 418 yards, but it has yet to 193 yards before it reaches the 
top of the thick coal. Whilst the company has been taking 
down its second—or No. 2—shaft, it has m working out 
of its No. 1 shaft; and it announces that the north-east road 
road driven yards. e is throughout regular, of good 
quality, and a uniform thickness of 24ft. 

The Corporation of Walsall are contemplating an expenditure 
of some £65,000 for certain public improvements. Sewage purifi- 
cation works have been planned which will cost £50,000, and a 
stone-yard is required, the erection of which will consume some 
£2000. The rateable value of the district affected by these improve- 
ments is a little over £150,000. A Local Government inquiry is 
being held on application for the necessary loans. 

The Co ion of Saltley has just increased the loan for 
sewage to nearly £26,000, by obtaining a grant of £8500. 


THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

THE directors of the Midland ee Company, I hear, are now 
frying to meet the Dronfield Steel Works ietors—Messrs. 
ilson, Cammell, and Co., Limited—in the matter of carriage. 
They may well do so, for the loss, even to a company of such pro- 
ney ees as the Midland Company, must be serious. Iam told that 
‘or the six months ending February last there were 63,000 tons of 
rails sent from Dronfield station, and 60,000 tons of pig iron brought 
to Dronfield by rail. The carriage of rails to the coast is about 10s. 
ton, which accounts for £31,500 in one sum ; the raw material 
is about 8s. per ton, which makes another £24,000— £55,500 in all. 
These allow nothing for coals and other items. It is 
admitted, however, on all hands that the railway companies, in all 
such cases, cannot possibly reduce the carriage sufficiently low to 
compensate for the disadvantage ad wy ing rails at Sheffield, 
instead of at the coast. The removal of the Dronfield establish- 
ment to Workington is inevitable ; the point is whether this migra- 
tion of the rail trade will stop here. The fear is generally 
expressed that firms who remain in the Sheffield district must 

carey relinquish the export rail trade, and devote themsel 
the home business, The difference of 18s. per ton in carriage 


both ways is regarded as insurmountable in many quarters, though, 
to tell the truth, several rail makers with whom I have spoken do 
not think so, arid deprecate the nt movement coastwards. 

It was anticipated there would be a stormy meeting of Messrs. 
Charles Cammell and Co.’s shareholders on Wednesday, the 29th, 
when the motion for confirming the directors’ proposal to remove 
the export rail trade to Workington came up for consideration. 
The result was the very opposite. Mr. George Wilson, the chair- 
man and managing director, made a masterly statement, in which 
he dealt very fully with the whole question, recapitulating most of 
the points to which I referred in last week’s ENGINEER. The 
resolution was carried with much unanimity. It seems that the 
Pg money to be paid for Dronfield Steel Works is £132,000 ; 

‘or the Derwent Hematite Company, £105,000 ; and the expense 
of removing the plant from Dronfield and re-erecting at Working- 
ton is estimated at £34,000, making altogether £271,000. The new 
stock proposed to be raised is £300,000, and the difference between 
that sum and £271,000 will represent the available working capital 
at Workington. An additional £50,000 in debentures is to be 
raised as required. I understand that Mr. Alexander Wilson, who 
has been managing director of Messrs. Wilson, Cammell and Co., 
Dronfield, will now become assistant managing director of Messrs. 
Charles Cammell and Co., Limited. The latter company will thus 
get rid of competition in the rail trade from the Dronfield Company, 
and they will secure the very able services of Mr. Alexander Wil- 
son, who is the patentee of the Wilson compound—steel-faced— 
armour plates now coming into very general use for clothing the 
war ships of this and other nations. Of course the decision of the 
shareholders in Messrs. Cammell’s Company settles definitely all 
marie as to carriage in their case ; and the removal of the 

nfield establishment will undoubtedly be used by the other rail 
makers with the view of getting further concessions from the rail- 
way companies, 


THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

At the Cleveland iron market held! at Middlesbrough on Tuesday 
last there was manifest a decided increase of animation, and alto- 
gether an improvement of tone. There was an abundance of 
buyers for prompt delivery, which is a healthy sign. The supply 
of pig iron immediately available seemed 1 to the d Q 
and this led to a rise in prices. The quotations of hant holders 
were 3d. ton higher than they were the previous Tuesday. 
Makers, who toa t extent have been holding aloof for two or 
three weeks, remained firm to their previous prices. At the com- 
mencement of the market, 43s. was asked for No. 3 g.m.b., but 
before the close, 43s. 14d. and even 43s. 3d. had been obtained. 

ers’ prices were 43s. 6d. Their customary meeting was held 
before the market, and a general confidence was expressed that 
they had only to wait a week or two and buyers would come to their 
prices. A large quantity of iron has been lately withdrawn from 
the warrant stores to meet urgent demands. essrs. Connal and 
Co, report that their stock is now 160,772 tons, or less than a week 
ago by 4620 tons, or 9000 tons less than a fortnight, and 11,000 tons 
less t three weeks since. So great a diminution of stocks in 
their hands has not been known for a long time. Shipments from 
Middlesbrough continue very good; they have ey reached 
78,377 tons since the commencement of the month, and will pro- 
bably amount to 90,000 tons before the termination thereof. A 


very heavy diminution of stocks is ex by the Ist of April, 
result. Smelters are beginning at last to see that they 
have been making a great mistake in recent times, in selling to 
merchants rather than consumers. It is true that cash, paid 
weekly, and delivery taken in trucks at the works, are tempting 
terms and conditions. But they are not obtained for mor 
Ordinary consumers cannot do business in such summary style, and 
if sellers insist upon extreme rigidity, they find their customers 
reduced toa very few opulent and powe' merchants. These 
have no sooner firmly established themselves between producers 
and consumers than they begin to tyrannise over both. The 
“* bearing” operations inst which the smelters have recently 
been calling out so lustily, are one result of this policy. At last 
their eyes are becoming opened, and they are finding out with sad- 
ness that they had better take ordinary pains and run ordinary 
risks, and sell to those who buy their ucts to use them and 
work them up, than to those who simply buy for purposes of 
manceuvring and speculation. 

The manufactured iron trade is partaking of the better feeling in 
pig iron. A large order of 3000 tons of plates for the manufacture 
of wrought iron sleepers has been placed at one of the works in the 
district, and other large orders are likely to follow. pel ino 


are placed, when red-hot, upon cast iron blocks, and stamped into 
the form of a trough. Ordinary ship-plate quality is found to 
answer the purpose. So heavy a demand for a new purpose is 
extremely welcome to Cleveland manufacturers. Ship-plates are 
quoted at £7 5s., and bars and angles at £6 10s., free in trucks 
Middlesbrough, less 2} per cenv. 

The North Yorkshire Iron Company, at South Stockton, has 
just started operations, after remaining idle for some years. The 
specialities manufactured will be bars and angles. e directors 
are Messrs. Joseph Richardson, C. A. Head, W. Anderson, and 
Mark Robinson ; the secretary is Mr. Smith; and the consulting 
engineer, Mr. E. Hutchinson, of Bishop Auckland. 

e arbitration as to ironworkers’ wages is to take place before 
Mr. J. W. Pease, M.P., during the first week in April. The 
workmen are claiming a further 7} per cent. advance, and still 
another 74 pér cent. in certain cases, viz., in those of mill rollers, 
shearers and heaters, and forge rollers and shinglers. Some of 
the men claiming this jal advance are already earning from £2 
to £4 per day clear of all expenses, and yet they want more. 
There is no scarcity of applicants for such positions. There is, 
however, a great demand at Middlesbrough for puddlers, under 
hands, mill heaters, and capable ironworkers generally, and all 
strong, active young men can find ready employment at good wages. 


NOTES FROM SCOTLAND, 
(From our own Correspondent.) 

THE warrant market was very languid at the close of last week, 
but an improvement took place on Monday afternoon and was con- 
tinued on Tuesday as a result mainly of a probable dispute in the 
mining trade in Durham. On the strength of the differences pre- 
vailing there between employers and workmen, a considerable 
amount of speculative business has taken place in our market this 
week. Otherwise there has been little change in its condition. As 
was anticipated in my last report, the shipments of pig iron to 
foreign countries during the past week have not been nearly so 
large as in the preceding week. They amounted in round numbers 
to 12,000 tons, as compared with 17,000. This, however, did not 
take anybody by — it being well understood that the open 
weather had enabled the spring trade to begin earlier than usual, 
and that demands were made for the Continent in conse- 
quence of the navigation being opened, and of the anxiety of 
merchants to procure supplies previous to the increase in the 
Austrian tariff. The stock of pig iron in Glasgow has been 
reduced in the course of the week ~ about 600 tons, and the much 
larger reduction which has taken place at Middlesbrough will have 
a good effect upon our market and serve to prolong a state of 
things which makes it possible to substitute No. 3 Scotch iron 
largely in our manufacturing works for Cleveland pig iron. 

Business was done in the warrant market on Friday morning at 
from 48s. 4d. to 47s. 104d. cash, and 48s. 6d. to 48s. i one 
month, the afternoon —_ being 47s. 104d. to 47s. 9d. and 
47s. 114d. cash, and from 48s. to 48s. 14d. one month. 
Monday transactions were effected at from 47s. 7}d. and sub- 
rage | up to 48s. cash, On Tuesday forenoon the market was 
firm with business at 48s. to 48s, 3d. ,and 48s, 14d. to 48s, 
one month; in the afternoon transactions were effected at 48s, 


to 48s. 54d. cash, and 48s. 5d. to 58s. 6d. one month. On Wednes- 
day the market was firm, with business at 48s. . to 48s. 7 
cash. To-day—Thursday—the market was rather flat, at 48s. 7 

to 48s. 14d. cash and down to 48s, 3d. one month. 

So far as makers are concerned they have been keeping their 
rices comparatively firm, but in the market all the various brands 
ave been procurable this week on easier terms, the reduction being 

generall. hos 6d, per ton. Qnotations are as follows :—Gart- 
sherrie f.o.b. at —— ton, No. 1, 58s. 6d.; No. 3, 51s.; 
Coltness, 58s. 6d. and 52s, 6d.; Langloan, 59s. and 53s,; Summerlee, 
57s. 6d. and 49s, 6d.; Calder, 57s. 6d. and 51s.; Carnbroe, 52s, 6d. 
and 49s.; Clyde, 51s, and 48s. 6d.; Monkland 49s, and 47s. 6d.; 
Quarter, ditto ditto; Govan at Broomielaw, 50s. and 47s. 6d.; 
Shotts at Leith, 59s. and 53s. 6d.; Carron at Grangemouth, 
50s. 6d. (specially selected, 53s.) and 49s. 6d.; Kinneil at Boness, 
48s. 6d. and 47s. 6d.; Glengarnock at Ardrossan, 52s. 6d. and 49s. ; 
Eglinton, 49s. 6d. and 47s.; Dalmellington, 49s. 6d. and 48s, 

So far the shipping trade, both in exports and imports, is satis- 
factory. The shipments of Scotch iron coastwise and abroad, from 
Christmas to date, amount to 135,170 tons, as compared with 
110,888 in the corresponding period of last year, and there is a 
total increase in the imports of Cleveland iron amounting to 
4670 tons. 

There is hardly any new feature to notice in connection with 
the malleable iron trade. Manufacturers report that they have 
still a considerable amount of work on hand, but they generally 
agree that fresh business arrives slowly. ose who are occupied in 
the manufacture of articles used in the construction of vessels have 
very prospects, that is to say, makers of plates, angles, and 
rods for rivets can look forward to a continuance of activity during 
the remainder of the year. It is otherwise with makers of rai 
and bars, the demand for which is at present very slow. Even in 
their case, however, it is too soon to adopt a gloomy view of the 
position, because an easier condition of affairs financially now 
age and there is some prospect of business, which was kept 

ck owing to financial troubles and to dear money, being ren- 
dered available to the manufacturers. During the past few weeks 
prices are understood to be something like five to ten shillings 
per ton lower, but it is observable that the former quotations are 
this week repeated. Large contracts, however, are always a 
matter of special arrangement as regards prices. 

In the coal trade there has been rather less doing, the shipments 
for the past week at various ports in Scotland showing a reduction 
of about 10,000 tons, as compared with those of the as 
week. Business has n so dull in Fifeshire and Clackmannan 
that the colliery owners have been compelled to intimate a reduc- 
tion of wages, and at a meeting with the representatives of the 
men, held a few days ago, it appeared to be admitted by the 
latter that to some extent the action of the employers was justifi- 
able. The pro; is to reduce wages by 124 per cent. during the 
next two months, at the end of which time the employers will be 
glad to return the amount, should the state of trade by that 
time hare improved. The coalmasters of mid and east Lothian 
have likewise issued an intimation that wages will be reduced after 
Wednesday first. The coalmasters of the western district met at 
Glasgow with the view of adopting measures towards the same end. 
The meeting took place on Wednesday afternoon, but no resolu- 
tion was adopted. 

The Clyde shipwrights have obtained an advance of 4d. per 
hour in their wages. 


WALES AND ADJOINING COUNTIES, 


(From our own Correspondent.) 

I pp not anticipate the non-success of the Taff Vale Railwa: 
with its Bill for a new line in connection with Cyfarthfa an 
Merthyr, but as it has running powers’ over the proposed Rhymn 
line, its position is not | The London 
North-Western and Great Western, too, have running powers. 
The line will be a great help to the Rhymney Co. in the development 
of its system. Some of the principal shareholders entertain the 
idea of some day carrying out another section, viz., changing from 
the western side of the Taff to the eastern, and so running down 
through a now undeveloped coalfield to Cardiff. But this field is 
an untried one, and, so far, experiments have not been satisfac- 
tory. The underground disturbances on that side are very marked, 
awe at Treharris, the Deep Navigation pit, the top is a very 
bad one, and gives a good deal of trouble. 

The new Rhymney line will take some time to make, as a 
viaduct constitutes one important work. I commend the example 
of the contractors of the Newport, Caerphilly, and Pontypridd 
line to contractors generally. This line is in a fine state of for- 
wardness, and will be opened this year. 

Coal still “_ “Y~ collieries are not working fully, and sidings 
are blocked. Yet over 150,000 tons left the various ports last 
week, and there is not so much cause for complaint as some allege. 
The fact is the flush in the trade was so agg continuo 
that when a slight lull took place people e surprised an 
annoyed, Ihave not heard of any change in prices except for 
forward, and that slightly, and until this occurs shall believe the 
present depression to only of temporary character. The 
evidence of coalowners and mining agents before the House of 
Lords Committee on the two Swansea Bills is of highest interest 
as shadowing the future of the Welsh coal trade, and there isa 
great deal of hopeful import to be derived from it. The Rhondda 
contains at present great tracts of best coal yet untouched, and 
whichever line is granted will open out more and greater fields. 
The various industries that skirt the sea-shore from Maesteg to 
Neath will be materially benefitted by the granting of one of the 
two lines. Mr. Vivian could not see why both might not be 

ted. The evidence of Mr. W. T. Lewis, Mr. Shaw, Mr. T. 
Tomi and others was most telling and important. With respect 
to the Rhymney Railway, connected with Quakers’-yard, &c., the 
success in a great measure is due to Mr. W. T. Lewis. Though he 
did not figure before the scenes, those in the secret knew that his 
powerful influence and great practical ability were at work. 
Another point is worthy to quote in connection with the various 
railway bills. I refer to the persistence with which the Aberdare 
and Plymouth representatives defended their right. They possess 
a tramway eight miles in length, which is freehold and a 
valuable property. This lies on the east of the Tatf, and some day 
will be utilised. 

Patent fuel is in good demand, and there is a fair inquiry for best 
samples of Rhondda coke. 

In the dispute waging between Mr. Thos. Jones, of the Havad, and 
the Coedcae Colliery, Mr. Jones has gained, I hear, an important 
point relative to the valuation of his colliery. 

There has been a good deal of discussion in the local papers with 
regard to the “‘ nursing” of coal tips. It is stated that a good deal 
of demurrage is incurred by this practice, and that if more coal 
trimmers were engaged a large proportion of cost would be avoided. 
I commend the idea to those interested. Two new coal tips on the 
river Taff, at Cardiff, were opened on Saturday by the shipment of 
a quantity of coal. They promised to do good work. Both ti 
were erected by Messrs. Brown Bros., of Edin h, on the hydraulic 
principle. They form two of a series of six, and together will ship 
one million tons annually. There has been a failure in the 
negotiations between the men of the Ocean collieries and the 
manager, Mr. Jenkins. A mass meeting is to be held, when it is 
ex that some definite line of tare will be pursued. There 
is little to note in connection with the iron and steel trades, All 
the works are tolerably busy. Tin-plate is dull. 

I hear alarming news of Mr. Menelaus. He has had another 
severe attack, and is now wing in a most critical, if not hopeless 
condition at Tenby. It was thought at one time that he might 
recover sufficiently well to resume his old post, but it is evident 
that even should he rally, his practical connection with Dow 
works is at an end. 


Rh Rail shares and Great 


Marcu 31, 1882. 


THE PATENT JOURNAL. 
Condensed from the the Commissioners of 


*,* It has come to our notice tice that some applicants of the 
Patent-office Sales Department, for Patent Specifications, 
have caused much unnecessary trouble and annoyance, 
both to themselves and to the Patent-ofice oj , by 
giving the number of the page of Tue ENGineer at 
which the Specification they require is referred to, instead 
of giving the prover number of the Specification. The 
mistake has b made by looking at Tue EnoIneer 
Index and Gietng the numbers there found, which only 
refer to the pages, in men of turning to those pages and 
tinding the numbers of the Speciication. 


Applications for Letters Patent. 


*,* When patents have been oe the 
“name and address of the communicating party are 
printed in italics. 

March, 1882, 

1355. Packine Case, A. H. Lowe, Brixton. 

1356. TELEPHONES, h. and M, Theiler, London. 

1857. Securino Knons, J. Thom, Wolverhampton. 

1358. Cortixe Hoes, J. and W. Hall, 

1359. Brakes, H. Ivey and J. H. Craddock, London. 

1360. Gas Moron Enornes, H. Sumner, Manchester. 

1361. SmaLt-ars, J. Rigby and L. F. Banks, Dublin. 

1862. Permavent Way, A. Riche, Brixton 

1363. Seconpary Batrertes, F. Maxwell- Lyte, London. 

1364. Wueets, J. Taylor, Wigan. 

1865. Movine By Bewts, F. AsthOwer and T. 
Bicheroux, Annin, Germany. 

1366, TELEPHONIC APPARATUS, A. E. Dolbear, London. 

1367. ELECTRICAL A. E. Dolbear, London. 


TAKING MEASUREMENTS, ‘I. Baier Londo: 
1372. Corvins, H. R. Allen, Indianapolis, U. 
1373. Rarcway Cuairs, H. Bridgewater, Watford. 
1374. Looms, J. Stansfield, Colne. 
1875. Locks, J. H. Black, London. 
1376. Spice Howes, W. W. Watts, London. 
1877. Propucine Ammonia from Suave, &c., W. Young, 
Peebles, and G. T. Beilby, Midcalder. 
22nd March, 1882. 
1378. Warerproor Cares, G. and 8. Maleberg,nd and 
H. L. Ro’ anchester. 
1379. Fire Buckets, J. M. B. Baker, London. 
1380. Rarstno Water, B, J. Mills.—(J. Fa t, Paris.) 
1381. Marine Governor, J. J. Tyler, B _ by-Bow. 
1380. Drawixo orr Water, C. er, Loughborough. 
1383. Heaxps, J. Green, Blackburn. 
1384. Tip-wacons, W. March, London. 
1385, THERMOMETERS, J. Formby, Formby. 
Cream, der, Bayswater, 


logan. 
1388. CHIMNEY Tors, . Ashdowne & G. Kent, Portsea. 
1389. Waren, F. A. Bonnefin, London. 
1390. Drivine Dynamo Macurnes, J. rs, London. 
1391. Pristina Tasiets, Rath.—(M. Komiéromy, 
Budapest ) 
1392. Ececrric Lamps, D. Graham & H. Smith, G! 
1393. SuLpnor, F. B. Rawes, Stratfo 
1394. Cuest Expanpino Corser, H. Knight, London, 
1395. Lamps, J. Lucas, Birming’ 
1396. Puriryine G. J. Andrews and F. H. 
Parker, Lon 
1397. FLower- oon J. F. Grimmo, Leyton. 
1398. H. H. Lake.—(G. P. £. 


1399. crs, J Burch, and W. Evans, 
A 
Manchester. 


23rd March, 1882. 


1400. Ex.ecrric Lamps, T. E. Gatehouse, Camberwell. 
1401. Locxine Devices, J. M. Main, Cumberland. 
Borvers, J. Imray. —(P. Deloye and A. 


rd, Paris. 
1403. Gas Buryens, J. Lewis, Stepney. 
1404. Manure, E. Fisher, Beverle 
1405. lonrrina Arranatvs J. W. 
1406. Corkscrews, W. J. Holroyde, 
1407. Preventine W. T. 
dare, and W. H. Massey, H 
1408. ApMinisTERING FLUIps, F. Kingston, St. John's. 
1409. Armour Prats, H. Reusch, Prussia. 
1410. Incress to TuEatres, U. Scott, London. 
1411. Fryers, R. C. Sykes, Cleckheaton. 
1412, Evectric 0. E. Woodhouse and F. L. 
Rawson, London. 
1413. J. Rosendale. 
1414. PoLieys, G. W. Beynon, Read: 
1415. Sutps’ Ruppers, J. E. Comm 


24th March, 1882. 


1416. Binnacies, W. R. and C. A. Williams, Newport. 

1417. Excavatine, W. Smith, Aberdeen. 

1418, Looms, A. Rollason, Lowell, U.S 

1419. Freres, F. Ripley & Briggs, Bradford. 

1420. Ice, R. P. Pictet, Geneva. 

1421, Naw Correr, J. P. Jones, London. 

1422. Umpreyas, J. Minitre, Paris. 

1423. Cookie, A. J. Boult. Liége.) 

1424. Heexs of Boors, W. e.—(Tyler Manufac- 
turing Company, Portland, 


Lewis, Aber- 


London. 


1425. A. Pen R. Day, 
1426. Vatves, W. Jones, Glasgow, and J. MacLeod, 
Birkenhead. 


1427. VartaBLe Expansiqn Gear, T. English, 
= on, istle 
4 Actps, &c., 4 sworth, Leeds, 
and J. Wolstenholme, Radcliffe. 
1420, Power, A. Clark.(K. Anunsen, U.S.) 
1431. Grixpixc PLates, T. Smith, Stoke-on-Trent. 
1432, Tanks, W. Bartholomew, Tondon, 


1433. Rotiers, J. Lewthwaite, Halifax. 
1434. Sewers, E. G. Banner, London. 
25th March, 1882. 

1435. Cummyey Fives, B. Finch, Westminster. 

1436. Savino Lire, J. Z. Cressy, Gl 

1437. Evecrric AccuMULATOR, Cohne, London. 

1438. Stoppers for Barrett, London. 

1439. Poncuina, &c., J. Fi ding, Gloucester. 

1440. SPREADING Manure, R. . G. Garvie and H. 
Skinner, Glasgow. 

1441. Ar, E. Edwards.—(P. Clerc and A. 
Hémot, Paris.) 

442, Beater Bars, C. Green, Lincoln. 

J. Armstrong, New Swindon. 

. Exectric Licutine, R. Werdermann, London. 
SEPARATING CELLULOSE, W. Springer, London. 

. Mores, J. Wain, Manchester. 

. Fanrics, J. Churwell. 

448. Macuiyes, J. Dowlin London. 

. Swoxrne CicARetres, W. 


. SypHon Borries, Musitzky, 


Budapestk.) 

1451. Cicaretre Papers, A. G. Goodes, London. 

27th March, 1882. 

1452. Cuucks, J. M. Alling.—(4. ¥. U.S. 

Martrers, J. A. Dixon.—(C. Kenig, 
lermany. 

1454. Rarsino Water, G. Macaulay-Cruikshank.—(M. 

B, B. du Marais and P. D. de la Grée, Algiers.) 
1455. SECONDARY Batreries, G. Molloy, Dublin. 
1456. bey Hipgs, A. C. Henderson.—(C. Bez and 


Sons, Béra' 
1457. A. Groth.—(H. Vogt, 
1458. TissvEs UNINFLAMMABLE, L. A. Groth. 


) 

A, F. Denmark.) 
oun, 

1461. EXPLosiIve Pts 

1463, Divers’ Dresses, W. Lo London. 
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1464. Exxctric Prizes, F, de Lalande.—(G. Chaperon, | 924. Vatve Cases, H. E. Newton, London,—Com. from | 4185. Catcarxous Bricks, F. H. F. Engel, Hamburg. 
Huelva, Spain.) A. L. G. Dehne.—25th February 1882. —28th September, 1881. 
1465, Carsons, A. Smith, Brockley. ora” COMPENSATING APPARATUS, F. W. and W. W. ba German Yeast, G, W. von Nawrocki, Berlin.— 


1466, Perroratep Ties, W. L. Fison, Stowmarket. 

1467. Lopricants, F. Field, Beckenham. 

1468, FiRE-PROOF "PLates, C. Abel.—(J. Galgécz.) 

1469, Tope Beavers, J. A, Frieake and T. McCormick, 
London. 

. FURNACES, J. Bolton. 

Packina, W. V. Liverpool. 

72. Governors, W. Lyon — d. 

. Moreen Faprics, E. i. W ‘ade, Bradford. 

. Steam Enoives, W. R. (B. Farcot, Paris.) 

. UTILISING PNEUMATIC Pressure, W. R. Lake.— 

G. V. Shepleld, New York.) 

1476. ORNAMENTING CHINA, H. Doulton, Lambeth, and 
J. Slater, Burslem. 

1477. Harvestinc Macuines, B. Samuelson and W. 
G. Manwaring.—(C. W. Marsh, Sycamore, U.8.) 

1478, Sucar, J. H. Johnson. ie Weinrich, Vienna.) 


Inventions Protected for Six Months on 
Deposit of Complete Specifications. 
1333. Receerac tes for Ink Hoipers, E. G. Brewer, 
Chancery-lane, London.—A communication from C. 
8. Bleton and A. Maleville, Paris.—18th March, 1882. 
1837. Twistep and Woven Faprics, A. M. Clark, 
Chancery-lane, London.—A communication from A. 
Urbahn, Paterson, and A. G Jennings, Brooklyn, 

U.8.—18th March, "1882, 

1343. Dusr for Fiour Mitts, L. Varicas, 
Mentague-place, London.—A communication from 
8. L. Bean, Washi m, U.S. — 20th ry 1882. 


Brierley, London.— 28th 1882, 

1006. Draw-orr Cocks, 8. B, Goslin, London.—2nd 
March, 1882. 

1010. Raitways, G. M. Minchin and L. H. Despeissis, 
Staines.—2nd March, 1882. 

1051. Armour Puates, J. D. Ellis, Sheffield.—4th 
March, 1882. 

1085. Evecrro-Macyers, W. P. Thom London.— 
Com. from G, Smith.—7th March, 1 

1126. Sream Enocine Inpicator, H. J. Haddan, Lon- 
don.— Com. m G. iby.—8th March, 1882. 

1300, Wat Paper, A. M. Clark. London.—Com. from 
E. Leissver.—17th March 1882. 

1337, Woven Fasrics, A. M. Clark, London.—Com. 
from A. Urbahn and A. G. faci Do —18th March, 


1882. 
1343, Dust L. Varicas, London.—Com. 
from 8. L. Bean,—20th March, 1882. 


Last day for filing opposition, 18th April, 1882. 
5110. GENERATING Motive a, R. Hallewell, Black- 
burn.—23rd N 
5113. W Eades, Birmingham.—23rd 
November, 1881. 
5114. Jacquarp Macuines, A. Place, Macclesfield.— 
23rd November, 1881. 
5118. Roaps, H. J. Haddan, London.—A communica- 
tion from J. Salvat.—23rd N November, 1881. 
5122. Iron and Sree, J. C. Bright 
23rd November, 1881. 
5123. Vacuum Brake, J. A. F. Aspinall, Dublin.—23rd 
1. 


1422. UMBRELLAS, J. Miniére, 
Paris.—24th March, 1882. 


Patents on which the Stamp Duty of 
£50 has been paid. 
1123. Stee. Pisnep Coverines, T. W. Harding, Leeds. 
—20th March, 1879. 
1154. Fasrentrnos for Baas, &c., J. B. Brooks, Birming- 
ham.—22nd March, 1879. 
G. W.. Willford, London.—22nd March, 


= W. R. Lake, London.—25th 
1879, 
1200, Cournessixa Arr, W. H. Northcott, London.— 


26th March, 1879. 

1217. Woves. Faprics, A. Topp, Farnworth.—27th 
March, 1879. 

1167. Cut-orr of Steam Enoines, E. T. 
Hughes, London.—24th March, 1879. 

1179. Scorcu Bonnets, W. and Wild, Stewarton.— 
25th March, 1879. 

Milton, London.—28th March, 


Srrikixa CLocks CHIMECLOCKS, 
A. N. Cornu, London. -8rd A 
Sarery VALVEs, W. Eaves, Sheffield. —2nd April, 
79. 
1547. PLAYING Wixp Musica Ixstruments, E. Hunt, 
Glasgow.—19th April, 1879. 
1252. Looms for Weravinc, C. Hughes and W. H. 
Bairstow, —29th March, 1879. 
C, F. Otto, Peckham. —3lst March, 


1280. Dress em L. von Hoven, London.— 
81st March, 1879. 

1830. PROPELLING ‘Suips, J. I. Thornycroft, Chiswick. 
—8rd April, 1879. 


Patents a which the Stamp Duty of 


00 has been paid. 
984. WatTer-cLosets, W. Phillips, Sheffield.—17th 
March, 1879. 
1117. Tawinc Hives, W. E. Gedge, London,—27th 
March, 1879. 
1142. Formine T. V. Morgan, Battersea.— 
27th March, 1875. 
GENERATORS, J. Blake, Manchester.—3rd 
1539. coy Guxenatons, G. Plant, Miles Pla’ 
27th April, 1875. mes 
C. J. Galloway and C. H. Holt, 


2514. Steam Bow 
Manchester.—13th July, 1875. 


Notices of Intention to Proceed with 
Applications. 
Last day for filing opposition 14th April, 1882. 
5057. Sueer Iron, &e., W. -Brown, London.— 
Com. from E. & 1881. 
5059. CaRDING APPARATUS, Bawarde, London.—A 
com. from P. Fleury.—18th th November, 188 
8. Empsall, Halifax.—19th 


‘busross, J. Hopkinson, Sheffield.—19th Novem- 
5070. TeLerHonic Repeater, C. Moseley, Manchester. 
—19th November, 1881. 
5072. GRINDING E. Phillips, London.—19th 
H. M. Mellor, Nottingham. 
Nittinc Macar ellor, 
5087. Hory, W. Hughes, London.—2lst No- 


vember, 188 

5089. ComBine Woot, A. Smith and M. Firth, Brad- 
ford.—2ist November, 1881. 

5090. Borries, &c., E. Edwards, Londun.—A commu- 
nication from A. M. Hurel.—2lst November, 1881. 

5106. VeLocipgepes, W. E. and W. D. Overton, 
Hampton Wick.—22nd November, 1881. 

5107. HorsesHogs, E. Kimber, West Dulwich.—Com. 
from L. H. Bellamy.—22nd November, 1881. 

5125. Screw Seannenrs, 1 H. Waters and A. Vickerstaff, 
Birmingham.—23rd November, 1881. 

5138. H. Betteley, ‘London.—24th Novem- 


ber, 1881. 
5141. Hatcnine Eoos, C. E. Hearson, London.—24th 
November, 1881. 
5143. Fire-arms, T. W. and H. Webley, Birmingham. 
—24th November, 


5158. INDICATING APPARATUS, A. Turner, Worcester.— 
25th November, 1881. 
Hose, W. Raven, Leicester.—25th Novem- 


er, 1881. 
BURNING J. Roberton, Glasgow. 
—28th November, 1881, 
5197. MALLEaBLE Iron, W. R. Lake, London.—Com. 
from G. Beals.—28th November, 1881. 
5225, ExTIncuisHtne Fire, W. H. Phillips, Nunhead. 
—29th November, 1881. 

5248. ORNAMENTAL Gass, H. H. Lake, London.—Com. 
from J. Budd and J. Grant.—30th November, 1881. 
5258. Tricycies, I. T. Townsend, Coventry.—lst De- 

cember, 1881. 
5271. Copper, F, Claudet, London.—2nd 


December, 1881 
5821, PRINTING MAcHINery, J. Salmon, M. Smith, and 
J milton, — 6th , 1881. 


. Ha m, 88 
5514. Drivine Tricycies, W. P. Thompson, 
—Com. from N. Merrill.—16th December, 

5578. TeLepnongs, W. R. Lake, London. 
cation from J. H. Rogers.—20th December, 1881. 

5668. DYNAMO-ELECTRIC Macu'NEs, W. Thomson, Glas- 
gow.—26th December, 1881. 

5685. Gores, W. R. Lake, London.—A communication 
from 8. Florsheim.—27th ber, 1881. 

323. Sprxnino, B. A. Dobson, E. Gillow and D. Davies, 
Bolton.—23rd January, 1882, 

891. Writrxa Martertats, W. P. Thompson, London. 
—Com. from G. W. Carleton, = Coffin, jun., and A. 
8. French.—26th 

. Byfield, Canada.—31st 


465. Knirtinc Macnines, J, 
January, 1882. 
THROSTLE Frames, A, M. Fletcher, Oldham,.—4th 


» 1882. 
918, Mi P. Kirk, Wor — 25th 
LLS, ‘kington. 


923, Finter Presses, H. E. Newton, London.—Com, 
from A. L. G. Dehne.—25th February 


188 

5129. UMBRELLAS, &c., R. H. Brandon, Paris.—Com. 
from J. P. d’ ‘Aragon.—24th November, 1881. 

5134. Woot, Ww. Emmott, Manchester.— 
Com, from FE. —24 , 1881. 


5144. Eee SUBSTANCES, E. Edwards, London.— 
A communication from E. Wickersheimer and L. 
Pech.—24th November, 1881. 

T. Steen, Ripley.—25th Novem- 


A 

5152. Bopsins, &c., and L. Wilson, Todmorden. 
—25th November, 1 

5153. Supways, J. Newcastle-on-Tyne, and 
G. Cooper, Penarth.—25th November, 1881. 

5155, MineraL Wuirte Susstances, T. H. Cobley, Dun- 
stable.—25th November, 1881. 

5160. Coat Curtine MacHINERy, J. R. Bower, J. F. A. 
—_— and J. T. Tannett, Leeds.—25th November, 

5165. DisLopainc Germs, T. H. D. Voss, London.— 
26th November, 1881. 

5178. Gas Motor ENGINES, J. Shaw, Liversedge.—26th 
November, 1881. 

5180. WasHine, &c., Macurnes, T. Bradford, Man- 
chester.—28th November, 1881. 

5185. Evectric Lamps, E. G. Brewer, 
from A.G. Waterhouse.—?S8th November, 1 

5200. Gas Cane W. Snelgrove, Melksham.—28th 
November, 188 

5207. Waste, E. Ransome, San Francisco, 

Go ALN. H kins, Birmingham. 

OATING TIN-PLAT 

—29th November, 1881.” 

5218, &e., F. W. Fox, WindhillL—29th No- 
vember, 1881, 

F. J. 


th November, 188 

5246. SoRTING Orgs, F.C. Berlin.—A commu- 
nication from F. Bii bach. —30th November, 1881. 

5252. CLornes Dryer, H. J. Haddan, London.—Com. 
from J. H. D. Everett.—1st December, 1 

5258. Woo1, J. W. Menall, aston, — lst 
December, 1881. 

5291. YELLow, &c., Curome, W. Spence, London.— 
Com. from E. Werner.—3rd 1881. 

5297. Brackine Leatuer, H. H. Lake, London.—Com. 
from J. Nicolet.—3rd December, 1881. 

5305. Sappies, C. R. B. Hamilton, Greenwich.—5th 
December, 1881. 

5323, W. Lorenz, Carlsruhe.—6th 


December, 1 
5987. Curr, =. Burgess, London.—6th December, 
5351. Warmine Apparatus, T. Rowan, London.—7th 
5372. Baas, F. D. Bumsted, Hednesford.—Ssth 


Dece 1 
5877. D. G. Cameron, Lambeth.—8th 
December, 1881. 
5378 Looms, W. H., E. and J. Smith, Kidderminster. 
—Com. from W. Talbot.—9th we 881. 
. N. Aronson, Lon- 


5601. ELecrricaL Brusuegs, &c., J. 
don.—2lst December, 1881. 

5691. TRUEING Apparatus, C. A. Barlow, Manchester. 
—Com. from J. Tolra.—28th , 1881. 


5706. Lusricatinc Bearines, H. Reisert, Cologne.— 
“20th December, 1881. 

. Abel, Sen from 

60. Rartway Sienas, 8. 8. Allin, London.—5th Janu- 


ary, 1882. 

258. Stoves, R. G. Greig, London.—A communication 
from The Detroit Stove Works Company.—1Sth 
January, 1 


882. 

358. Sounprine Apparatus, C. A. McEvoy, London.— 
24th January, 1882. 

607. TeLepHoNE TRaNsMITTERS, R. and M. Theiler, 
London.—8th February, 1882. 

ee &c., T. Brown, Sheffield.—18th February, 


1 

886. SPrNNING Paes, F. Ripley and T. H. Brigg, 
Bradford.—28rd Fe 1382) 

A J. Maskrey, Coatbridge. — 24th 

el 

983, ScouRING Woot, J. and W. McNaught, Rochdale. 
—Ilst March, 1882. 

1044. TELEPHONE TRANSMITTERS, R. and M. Theiler, 
London,—4th March, 1882. 

1086. Furnaces, A. Mellor, Nottingham.—7th March, 


1882. 
Cuarns, W. Penman, Gateshead-on-Tyne.—7th 
1106. Grain, &c., W. R. Lake, London.—Com. from 
E. H. Farrar. 1882, 


—Tth March, 1 

1187, TELEGRAPHIC Apparatus, W. H. Davies and F. 
H. iggins, March, 1882. 

1141, Canina Macuinery, J. . Dobson, 
9th March, 1882. 

Srixpis, R. B. Thomson, Dundee.—10th March, 


1205. Apparatus, C. W, Wardle, Leeds.— 
13th March, 1882. 

1213, Fire-orates, R. Wright, Richmond. — 13th 
March, 1882. 

1246, Musicat =. H. Lake, London.— 
Com. from G. W. Turner.—14th March, 1882. 


Patents Sealed. 
(List of Patent Letters which passed the Great Seal on the 


24th March, 1882.) 
Heatine Appiiances, W. Truswell, Sheffield.— 
th September, 1881. 


ase. Borris, A. Davis and H. des Forges, 

J. Renals, London.—26th Septem- 
er, 

4153. Stop-cocks, H. Hughes, Loughborough.—27th 
September, 1881. 

4182. Maxine Paper, G. Tidcombe, jun., Watford.— 
28th September, 1881. 

&c., R, Stone, Londop,—28th September, 


ase. Tyrz, W. R, Lace, London.—2sth 
September, 1881, 


28th September, 1881. 
4187. HeaTiIna Water, G. W. and R. H. Har 
land, London.—28th 1 


ber, Sheffield.—29th Septem- 

4200, L. Meyer, Sheffield.—29th September, 

4230. Carpisc Cans, H. J. Haddan, London.—30th 
September, 1881. 

4231. Feepine Borries, H. J. Haddan, London.—30th 
September, 1881. 

4232, WatcH WINDERS, H. J. Haddan, London.—30th 
September, 1881. 

4237. Mixina Fiour, H. J. Haddan, London.—30th 
September, 1881. 

4272. ScouRING be J. and W. McNaught, Rochdale. 
—8rd October, 1 

4290. Paintine W. R. Lake, London.— 
8rd October, 188 

4356. SHELLING ide, A. £ Frazer, — and L. 


W. Harvey, 
Mackay. Liverpool.—7th October, 
4375. Timekeerers, H. B. James, New York, U.8S.— 


8th October, 1881. 
. Paps, W. Reynolds, London.—10th October, 1881. 

4424, Gilbert and D. Sinclair, Dundee. 
—11th October, 1 

4426. H. J. Haddan, London.— 
11th October, 1 

4484. SLEDGES, W. 3. L. de Blaquiére, Crawley.—l4th 
October, 1881. 

= P. Turner, Ipswich.—15th October, 


5170. Frames, R. Andrews, Bessbrook.—26th 
November, 1881. 
5397. W. Whitwell, Stockton-on-Tees.— 
9th December, 188 
TeLEPHoxes, x W. Rose, London.—12th Decem- 
Corree, M. Robin Mi 
30th ember, 1881. 
J. Beissbarth, London.—30th Decem- 


157. ELECTRIC Licatinc, G. Hawkes, London,—1l1th 
January, 1882. 

835. Vacuum Pan Apparatus, H. H. Lake, London.— 
23rd January, 1882. 


(List of Letters Patent which passed the Great Seal on 
the 28th March, 1882.) 

4151. Firepiaces, W. P. Thompson, Liverpool.—27th 
September, 1881. 

4223. Gas Motor Enotes, C. W. King, Manchester.— 

September, 1881. 

4225. CoLLIERY ‘Corves, J. and F. Hallam, 
Sheffield.—20th September, 1 

4238. ECTING Encrngs, C. Colwell, Southtown.— 
30th tember, 


881. 

4243, GENERATING SreaM, .. = Wigner and J. Dixon, 
London.—30th September, 1: 

4244. Motor Encings, C. Dd. Abel, London.—30th Sep- 
tember 1881. 

4252. ORNAMENTING TriN-PLATE, A. N. Hopkins, Bir- 
and G. Hatton, Kidderminster.—1st Octo- 

1881. 

Batrerigs, A. Watt, Liverpool.—lst 

4266. heel Corp, L. ae Walters and A. George, 
London.—lst October, 1 

4292. Matt Liquors, Wood, Wavertree.—4th 


A. G. Schaeff xX 4} 


Tyne.—4 1. 
481i. &e., Warwick, Aston.—4th October, 


4324. Fiurp Meters, A. Wightman, Sheffield.—ith 
October, 1881. 

4026, Soe Vatves, &c., J. Margerison, Preston.—ith 

4334. Lamps, A. W. Calvert, Leeds.—5th October, 1881. 

4339. AcHRomaTIC Lenses, N. Lazarus, London.—5th 
October, 1851. 

4361. Srups, P. F. Allen, London.—7th October, 1881. 

Bricks, 8. G. Thomas, London.—8th Octo- 

4404,’ BEssEMER Converter, A. L. Holley, Brooklyn. 
—10th October, 1881. 

4453. Bibbins, Williams Port, U.S.—12th 
October, 1881. 

4525. Locomotive Enornes, A. W. L. Reddie, London. 
—I7th October, 1881. 

4708. Screw PROPELLERS, J.M. Leishman, London.— 
27th October, 1881. 

4941. Vextitarixa Apparatus, W. Cunningham, Dun- 
dee.—11th November, 1881. 

4942. Evectric Currents, 8. Pitt, Sutton.—llth No- 
vember, 1881. 


5815. FIXING Winpow Gass, W. Clark, London.—5th 
December, 1881. 


109. Sopa, *W. Weldon, Burstow.—9th pe 1882. 

152. Dygerinc Yarn, Boden, Manchester. — 11th 
January, 1882. 

191. Pyeumatic Brake, C. D. Abel, London.—l3th 
January, 1882. 

202. TrREaTING SoLutions, A. McDougall, Penrith.— 
14th January, 1882. 

Nats, H. H. Lake, London.—28th Janu- 


882. 
479. Apparatus, J. Hayes, London.—3lst Janu- 
ary, 1882. 


October, 1881. 
4294. Evbotatc Lamps, A. 


List of Specifiaations ublished during the 
‘weok ending March 25th, 1882. 

2749, 6d.; 3193, 1s. 2d.; 3196, 4d.; 3279, 8d.; 3928, 64. 

6d.; 3360, 6d.; 3369, 6d.; 3518, 3425, 6d.; 


6d. 
$448, 6d.; 3452, 4d.; 3457, 6d.;; 
git 6d.; 


3689, 2d.; 3690, 2d.; 

3702, 2d.; 3703, 2d. 8708, 2d. 
8712, 4d; 8718, 4d.3 3722, 2d.; 
2d.; 3731, 4d.; 3735, Qd.; 3745, 2d.; 
4588, 6d.; 5909, 4d.; 5590, 6d. 


*,* Specifications will be forwarded b: the 
the Patent-office on receipt of the amount of price and 

tage. Sums exceeding Is. must be remitted by 
Post-office order, Header at the Post-office, 5, 


8727, 2d.; 
$751, 4d.; 


London. 

ABSTRAOTS OF SPECIFICATIONS. 
Prepared by ourselves 


ves expressl for THE ENGINEER at the 
Office of Her Majesty's Comm Commissioners of Patents. 


son, Li .— 23rd June, 1881. 
In the dra’ “4 
the frames A and C are arranged to bolt directly to 


1369. Meta Drums, H. D. B. Wall, Liverpool. 

| 

3425, “3 
$446, 6d.; 3447, 6d 
3460, 6d.; 3461, 6d.; 
3472, 8d.; 3475, 6d. 
$487, 1s. 4d.; 3490, 6d.; 3495, Od.; 2, Od.; 
$509, 6d.; 3512, 6d.; 3513, 6d.; 3515, 6d.; 3522, 1s. 4d.; 
3525, 1s. 2d.; 3584, 6d.; 3540, 6d.; 3541, 6d.; 3544, 6d.; 
3546, 6d.; 3547, 6d.; 3554, 6d.; 3555, 6d.; 3557, 6d.; j 
3561, 10d.; 3563, 6d.; 3566, dd.; 3567, 8d.; 3576, 6d.; 
$581, 6d.; 3582, 6d.; 3583, 6d.; 3590, 6d.; 3599, 8d.; t 
3600, 6d.; 3615, 6d.; 3616, 10d.; 3618, 4d.; 3620, 6d.; 
$626, 2d.; 3628, 2d.; 3631, 2d.; 3632, 2d.; 3633, 2d.; 
3634, 2d.; 3635, 2d.; 3638, 2d.; 3639, 2d.; 3640, 2d.; 
$641, 2d.; 3642 2d.; 3643, 2d.; 3644, 2d; 3646, 4d; 
$650, 2d.; 3651, 2d.; 3556, 2d.; 3657, 4d.; 3660, 6d.; 
3661, 8d.; 3662, 6d.; 3664, 6d.; 3671, 2d.; 3672, 2d.; 
3673, 2d.; 3630, 2d.; 3621, 2d.; 3684, 2d.; 3685, 2d.; 
3686, 3695, 2d.; 
3697, 3710, 2d.; 

3730, 
3944, 
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the deck without a sole Sg yy | 
wheels working on the screw bolts E. The ns 

of the steam engine are mado hollow, and formed 
each with an aperture I in their outer ends. Steam 
A, and leading from the passages K in the 


trunnion L, past a circular valve to an annular cham- 
leading from the 


main spur wheel Q is secured to the 

and is fitted on the sleeve § surrounding the crank 

shaft T carried by the frames B and C. 

3059. Conveyine Goops rrom Rattways on TRAM- 
ways into Surps, J. Ingleby, Manchester.—13th 
July, 1881.— (Provisional protection not allowed.)— 
(4 communication from J. Pechar, Germany.) 2d. 

The trucks containing the goods are run on to rails 
placed on the deck of a lighter moored alongside a 
pier, and the lighter is then conveyed to the ship and 
the goods transferred thereto, the empty trucks 
brought back by the lighter. 

3145. Propucinc Heatinc Gases, &c., H. Haug, 
Strassburg.—19th July, 1881. 1s. 2d. 

This relates to a method of and apparatus for 
Fs ting bustible gases from crude carbonaceous 
materials. The converting materials, which may be 
steam or carbonic acid, or mixtures of them with air 
or with combustible gas, are superheated to a bigh 
degree in a separate apparatus heated by the gas pro- 
duced in the converting chamber. 
$3166. Evecrric Lamps, W. Morgan-Brown, London. 

—20th July, 1881.44 communication from G. P. 
Harding, Paris.) 6d. 

In one form of lamp, to regulate the are the 
i tor uses an P t B actuated by a shunt 
brake C, the escapement being arranged with a recoil 


cone clutch A is fixed to and forms part of an arma- 
ture B actuated by magnets C C. 
83193. Vatve Gear or Sream Encinegs, G. L. Lambert, 
Nottingham.—22nd July, 1881. 1s. 2d. 
This relates to improvements BE a ng No. 4340, 
dated 20th November, 1880, and its in the use of 
compound rocking levers formed with two double- 


sided arms capable of independent motion, having 
bosses g each other upon the exhaust valve 
spindles, and with the detent rocking discs, bell 
cranks, or quadrants, so arranged as to encircle and 
interlock and work compactly within the said double 
sides of the levers. Mi cations are described. 

3196. Pranorortre Actions, J. Browne, London.— 

22nd July, 1881.—(Not proceeded with.) 4d. 

This relates to improvements in the pianoforte 
action known as the “sticker action,” producing a 
check action, escapement, and back touch. 

3279. Brakes ror WHEELED VEHICLES, W. R. 


consists in arranging a strap to 
act, by means of a lever connected to one end of it, on 
the interior of « ring proj in from the nave 


er, 
its efficiency. Figs. 1 and 2 show a 


machine of this kind. The three straight electro- 

extensions e 

tween HH are filled with non-magnetic material 

I I to complete a solid disc at each end of each of the 

ts. The its are d to be ited 


direction of the current. The inventor also tes 
the current supplied to any lamps by an adjustable 
self-induction coil. Fig. 2 shows one form of this 
coil, A ribbon of thin sheet iron is coiled into an 
annular form, there being a layer of insulating mate- 
rial between the overlapping ons or layers. 
Round this ring copper wire is coiled as shown. These 
coils are connec with plates, into which contact 
plugs connected with the main wires can be inserted, 
80 as to place one or more coils in circuit. The ring 


in a frame, so as to allow the revolution of each 
magnet about an axis concentric with its core, with 
the solid polar discs at their extremities either in 
actual contact or close proximity. Fig. 2 shows the 
angular position of H H with reference to each other. 
Various modifications of this machine are described. 
WasHING SEPARATING OR SoRTING 
Macuine, H. H. Lake, London.—30th July, 1881. 
4 communication from C. Jouffray and J. Che- 
valier, Vienne, France.) 6d. 

This relates to a machine for washing coal and 
dividing it into schist, rough or coarse , pure coal, 
and coal-dust, and it consists of a circular hopper, 
terminating in a distributor com of a ribbed 
plate, to which a slow movement is imparted. The 
coal passes from the distributor to a hopper, which 
conducts it to the washer, consisting of a vat divided 
into compartments corresponding to the qualities of 
coal ye classified. —_ are two washing frames, 
each as ton to effect a regular circu- 
lation of the coal he vat is filled with water, and 
the pistons by raising the coal cause it to form in 
layers according to the density. 
$346. Execrric Sicyatursc Apparatus, J. JU. 

Mackenzie, New York.—2nd August, 1881. 6d. 

This invention refers more to fire alarms, and allows 
all call-boxes to be constructed alike and set to a num- 
ber, instead of as now each being made different. 


3349. Improvements rm Exectric Lamps, A. W. L. 
Reddie, London.— 2nd August, 1881.—{A communi- 
cation from D. A. Chertemps, Paris.) 

The construction of the lamp will be seen from the 
figure. The arc is formed by lower carbon holder 
being drawn down by a solenoid not shown; spring 


pawl G will then arrest the motion of the clockwork 

until again set free, when the rack rod X will be free 

to descend and bring the carbons into contact. The 

two screws shown it of the adjustment of the 

upper carbon sideways, and also of the regulation of 
arc. 


$3352. Exrracrixnc CopreR AND OTHER METALS 

FROM THEIR ORES, &c., W. W. Hughes, London.— 
cing and desulphurising f 

or purpose a ‘ur- 

of a rectangular chamber 


tory 

three tap holes, one at bottom to run the metal clean 
out from the bottom when required for repairs or other- 
wise ; the second higher up, to run the metal off until 
it is level with the bottom part of the lowest line of 
tuyeres, so that it shall not stop up the nozzles should 
the engine break down ; and the third or top hole for 

the metal off when the operation is completed 
to a level a little above the nozzles of the lower Tine af 
se oy There are five rabble doors, two at different 
heights above the bottom of the furnace, and three a 
little above the line of upper tuyeres. 


3360. AppLyinc WaTeR-BALLast TaNKS TO SCREW 
Steamers, C. J. D. Christie, Newcastle.—3rd August, 
1881. 

According to one ent, a water-ballast tank 
ts cunstyusied tn the it of the 
steamer as a double bottom in the usual way, and 
from this compartment to the stern a tank is con- 
structed under the tunnel of the screw shaft, such 
tank being made with vertical sides extending down 
to the skin of the steamer either in or near same 
vertical planes as the sides of the tunnel. 

3362. Improvements 1x Evectric Lamps, &., J. Hop- 
kinkinson, F.R.S., London.—3rd 1881. 6d. 

The upper carbon is carried from the armature of 
an electro-magnet not rigidly, but by means of a 


| 


N 
| 


may be cut in half in order to be able oo gives the 
copper coils in it, and subsequently joined. .3 
shows another form of this current regulator. The 
action is as fullows :—When electro-magnet N is drawn 
from coils P and is at a distance from armature Q, the 
coefficient of self-induction is small, and as it is 
thrust in and approaches the armature the said co- 
efficient increases. Ifa lamp be in circuit the current 
through lamp is diminished as N is thrust into the 
coils of P. 
3369. AND APPLIANCES USED IN 
Evecrric Licutixe, K. W. Hedges, Westminster. 
— 23rd August, 1881. 6d. 
This invention relates to such things as switches 
and driving gear. The switch, Fig. 1, is fitted 
between the contact pieces by insulating material A A, 
and from the end of the lever a loose contact piece D, 


which can be moved as it wears the contact piece B. 
Fig. 2 shows the arrangement for driving the shaft of 
machines, where B is driving pulley, D that on ma- 
chine, and L an idle pulley on spindle K! on block K. 
3370. Brake, Walton, Romiley, Chester.—3rd 


The object is to produce a brake applicable to 
give a uni- 
form resist and it of a hollow drum fixed 

wided inside near the periphery 
with a number of buckets exten: a certain distance 
towards the centre of the drum. t or bullets are 
—— in the drum, and are carried up by the buckets, 
falling down again to the bottom of the drum when 
the buckets arrive at a certain height. 


83371. Vevocirepes, &., F. Wirth, Frankfort-on- 
the-Main.—8rd August, 1881.—(A communication 
from P. Praechter, Heidelberg. 

This relates, First, tu the — mechanism ; 
Seendy, to the steering gear; and Thirdly, to a 
special form of tricycle. 

33'72. Sues’ Steermc Beatus, W. R. Lake, London. 
—8rd August, 1881.—(A communication from J. H. 
Laskey, Boston, U.S.) 6d. 

A frame is suspended centrally at one side of the 
state room by strong bearings formed in a transverse 
supporting rod at each side of and somewhat beyond 
the edges of the frame and berths. The double - 
ings cause the frame to move laterally with the walls 
of the room when the vessel rolls, and it swings fore 
and aft freely at all times on the bearings, so that its 
horizontal position is not affected by pitching. 
Berths are suspended one above the other on trunnions 
at the ends of the frame. 


3374. Wixpinc H. J. Crawford and J. 
Lees 6d. 


This tes to means for lifting and the 
spindles of windin, es on — or bins 
filled, or on the breaking of the threads. A 


becom! 
slide wi ge is introduced horizontally between the 
the collar which bears the pirn or bobbin, 
and is actuated by a vertical lever attached at the 
lower end to the wedge, and made to operate thereon 
by a stud on the cup covering the pirn or bobbin. To 
stop the pirn or bobbin on the breaking of the thread, 
a guide is connected with the wedge, and its weight is 
borne by a thread, but which, when the thread breaks, 
acts on the wedge by the aid of a lever, and drives it 
forward, thus s g the spindle. 
8384. Improvements ELECTRICALLY - ACTUATED 
INDICATORS, AND IN TRANSMITTERS FOR CONTROL- 
LING THE OPERATION OF THE SAME, J. C. Mew- 


construction and 
invented by C. H. Pond, which was patented on the 
28th A it, 1880 (No. 3505), by W. k as a com- 
munication from J. Van Dussen Reed. It also consists 
in an improved transmitter for use with the indicator 
by means of which special calls may be sent. The 
improvements dispense with all but one of the actuat- 
ing electro-magnets, and a great many switches and 
er 


apparatus, besides rendering an indicator of 
two or more indicating systems ca} wor! in 
the line circuit, thereby 


battery and relay. 
8886. An Execrric Orncan, W. F. Schmocle and A. 
Mols, Antwerp.—4th August, 1881. 8d. 
This invention relates to improvements on a 
patent dated 27th July, 188i, No. 3294, and toa 
means whereby drums, cymbals, &c., can be played at 


the same time as the organ. The improvements con- 

sist in the method of adapting the levers to operate 

these instruments. 

$418. Inpicarine Derru or Water IN AND NaTURE 
OR CHARACTER OF THE GROUND FOR PREPARING 
Sections on DiaGRaMs OF WATERCOURSES, RIVERS, 
ge &c., J. Dillon, Dublin.—8th August, 

te ond on both and 
movable and projecting on es, ani 
through a hole in this axle a bar of suitable 
length, with a roller at its bottom end to run on the 
bottom of the watercourse. The axle carriesa pointer 
moving over a dial on the sides of the boat, and alsoa 
pencil which marks the movements of the pointer on 
cylinders caused to revolve by clockwork or other 
means, 

3425. Crocks, H. J. Haddan, Kensington.—8th August, 
1881. — (A Srom A. Dardenne, 
Belgium.) 6d. 

This relates to means for automatically winding up 
clocks by means of a current of acting on a helix, 
the current of air being produced by the ht of a 
chimney or tube. 

8428. Roor Principats, F, I. Beattie, near Birming- 
ham.—8th August, 1881. 10d. 

This relates to the use of clipping pieces to grip the 
rafters or compression booms and connect them to the 
prey parts, and also of abutment pieces held 
against the rafters or compression booms by the tie 
bars, and which are so constructed as to assist in bind- 
ing together various members of such structures with- 
out the aid of bolts passing through holes. 

8430. Pomrinc Apparatus ror Beer, A. Stier 
lin, Manchester.—8th August, 1881.—(4 communi 
cation from Schlapfer and Sonderegger, Lausanne 
Switzerland.) 6d. 

The drawing re’ mts a | tudinal section of a 
beer pumping or forcing apparatus actuated by water 
pressure, and in which the required movements of the 


= 

slide valve are obtained from a cam formed with pro- 

jections actuated by means of a projection on the 

piston rod and spring. 

3484. Rattway Brakes sy Pres- 
SURE, . Westinghouse, jun., London.—8th August, 


1881. > 
This relates to a cou! as to render 
them available both when air above eas 
sure is employed, and also when the air is rarefied and 
the atmosphere operates by its excess of pressure over 
t of e ed air; and further to a valve 
arrangement for use with brakes worked by rarefied 
air, but which if forming part of a train with brakes 
worked by com: air wil’ not interfere with the 
working of such brakes. Fig. 1 illustrates the pipe 
coupling, A is the nozzle to receive the flexible hose 
be the half coupling to the pire and 
the passage from it turns at a right angle to the lateral 
aperture B. Within the coupling is a cylindrical cage 
cap G presses on the edge of packing ring C, an 
on that of a flexible diaphragm H secured between 


the cap and the cage. Under the diaphragm, and 
between it and the packing, is an inner cage K, 

having lateral apertures. e cap has an opening to 

the outer air, and in it isa spring L pressing on the 

Fig. 2 shows the valve arrangement. 

pe M being = 


<7 


Weer 


closed, the brake cylinder is — exhausted at bo’ 
en If the pressure in the e cylinder be 
increased the 7 D is pressed upwards, cl 

the hole G! and e ports in the stem H, w! 


rela‘ velling 
berths being deflected from the horizon 
getting on to or off the same, and consists use 
of an automatic locking arrangemen’ 


$28S. Improvements Exvecrric Generators, & 
Pitt, Sutton.—26th July, 1881.—{A communication 
from S. J. M. Bear, Mitchell, Iowa, U.S.A.) 8d. 
The object of this invention is to construct a ma- 
chine in which the poles of the armature and the field 
magnets may be brought into the closest proximity, 
|2749 lessening 
fl | — 
| 
S283 FIC. I. 
| 
FIC.3 
annular chamber N to any = ition. os 
| 
| \ 
ip? 
| 
|| || Ne 
| 
4= Fic. |. = | 
| 
i. 
1 ° 
action giving falls of precise measure to the carbon. i [— 
A second form is a modified clutch lamp, in which a i y “DH 
| c c | j Fic.2 
Wa | 
| 
| | rics. oom 

onger than it is an ving at one end a fire- iy 

(3434) 

A 

| == = burn, London.— ugust, 1581. COMMUNICA 
—_—— ——- = = | tion from C. H. Pond, New York.) 8d. reservoir and back of brake cylinder by N, and from 
+ = —_— 1 This invention consists in improvements in the | front of brake cylinder P ne the ports of stem H, 
| Se | Sos and through holes G and G1, and the valve Q bein 
| Hi: moving upwards open valve Q, and air flows by D so 
| tks as to act on the brake piston. With compressed air 
¢ the a communicated through M raises the 
pie ' diaphragm till the upper face of G is pressed against 
O, thus closing the passage. 
84838. Berrus, &c., B. J. B. Mills 
London.—8th August, 1881.—(4 communication 
MOTtLINgT, SUSSEL.—Z0U catch, which when the are becomes too long is Thom Brooklyn, U.&.) 6d. 
liberated by the action of the armature. The motion 
of the carbon is controlled — fluid contained in 
the upper carbon holder. Fig. 1 explains the con- 
Or the whee. struction of the lamp, the arrows representing the 
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3445. , J. P. Brougham, Inver- reciprocate oscillate in curved path inder the | serving to break the cakes. From the lower end 
am |i of the tuati: fluid alternatel of the shoot the alg. is. shot inte. the, basge amd. 
eS and preparing noil ~ its opposite ends or covers. The cylinder veyed to sea. 
ves after 


mal curling, object being 
to en a in the early stages of the 
and to accelerate, the manufacture and 


a revolving c 
with 


8446. Treatine Excreta, Bioop, 


the gases 
given off and ren The sub- 
stance is placed in a ro cylinder, and heat is 
supplied at one end from a furnace and drawn off 
the moisture at the other end. A scraper keeps 
the substance from adhering to the cylinder 
8447. Arracnixo Knons anp HanpiEs To THEIR 
Sprnpies, W. near Bir 
August, 1881. 

On one face of the spindle ratchet teeth are formed, 
and itis surrounded by a square tube with a flange to 
secure it to the door knob. In the tube opposite the 
teeth is a hole to allow th of acatch, which 
being acted upon by a spring secured to the tube 

esses it into with the teeth of the spindle. A 

ole is formed in the tube flange for the passage of a 
tool to force up to the catch when required to fo withdraw 
the spindle. 

3448. orn Grease &c., J. Hooley, Maccles- 
feld —9th August, 1881. 

This consists in dividing the Shite or grease-box into 

two parts, detachably connected provided wi a a tongue 


and groove connection, 

for the grease, the object being to afford aford ready 
to the interior for examining and cleaning 
the bearing. 


83452. Borroms, Sprivc Marrresses, &&., W. 
Clark, London.—9th August, 1881.—(A communica- 
tion from Fulleman, Wyss, and Co., Paria.)—(Not 

This consis of bed bottom posed of 
of a com! 

wire trellis work. 


881. 
This relates to improvements on No. 2632, 
A.D. 1877, and consists in making holding-down 
jaws of a ar iron, of such fone that they may be 
form by moulds ‘v dies ; and the fasten- 
made accessible both f rom "the surface, and 
Pp gs in the sl 
8460. Guys ror Turowine Lines ror Savina Lirs, 
a J. Boans and R. Low, Dundee.—l0th Auguat, 
$81. 


The gun may be either muzzle or breech- , and 
has a central tube fixed through its breech end and 
projecting beyond the muzzle, Sang eoee at both ends. 
A portion of the line to be thrown is coiled round and 
placed in a canister which fits Saher of the gun, and 
cen’ tube. The other end of the 

h the tube, — when the canister 
draws the line after it 


-—10th 1881. 
audible alarm to be 


Pq oye when the water falls below its level 
the boiler, and it consists in mounting a. float 
H so as to float on the water in the boiler, and the 


pivot oS which its lever turns forms the plug of a 
valve ge A through it, which when the float 
falls path passage through the shell of the 
valve, and which leads to a st to a steam whistle placed out- 
side the boiler. 


3462. Beeriine, CALENDERING, OR FiNisHine 
Fasrics, Fevt, Paper, &€., D. Stewart, 
10th August, 1881. 6d. 

The beetler consists of a shaft having on it noua 
of bands of steel bent into s co} to the 
shaft at their ee ge ends, their outer ends being free 
and formed 8 loops. The bands are prefer- 
ably placed so that their several ends are at different 

of the circle, and the shaft being rotated in the 
tion which would coil up the bands if their ends 
were held, causes such ends to fly = e goods cen with 
action, and in passing round strike 
are made to travel over a roller in ‘on ae 
the ends of the bands. 
Oth August, 1 comm 
Fon New York.) 1s. 4d. 
are applicable in great measure 
es in general, but are described as 
adapted to the automatic double-acting system set 
in patent No. 3305, a.p. 1880, and they consist, 
First, in providing a spring to act upon the automatic 
brake shaft, and cause e to unwound 
whenever the brake is released, without interfering in 
any way with the action of the hand brake; and 
Secondly, in providing means for limiting the amount 
of brake power that is automatically applied, and con- 
sisting in combining with the brake-applyin, ig mechan 
ism a spring, which when the strain upon 
exceeds a certain limit will yield to _—_ the mod 
ration of the communicating parts of th 
far enough to prevent the ant th ony ‘of further 


er to the brakes, while at the same time keeping 
em applied. 


34°75. Umprettas, &c., Posselt, Bradford.—11th 
a, 1881. td communication Srom F. Leitner, 


6d, 

This relates to a means of strengthening the frame- 
work of umbrellas, &c., them being upset 
or losing their shape the action of ‘wind, and also 
means. for automatically ae them. The ribs are 
fitted with flat steel stretchers secured one on each 
side of the clasp, and each connected to the stretcher 
of the next rib, the inner ends. being secured to 
runner. The catch to hold the runner is Pasay on 
one end of a passing down the stick and con- 
nected to a ag near the Pinon: by moving which the 
catch is wi © runner, and 
3480, Compina &c., J. Heaton, Bradford.—11th 

August, 1881. 6d. 

jally to ‘‘Holden” or square 
motion combs, an the object is to lessen the quantity 
of “robbins.” The operation of the apparatus is as 
follows :—The fibre is fed to the fallers by fiuted 
rollers K, and is carried forward by the fallers, so that 
at each forward motion of the gill head and excentric 
B, a tuft of ‘en is er on the combing circle D, the 
g fringe combed by the pins in’ the 

Gas tho, -head 68, the’ robbins 


over! 


curved fallers 


| | 
| 
After the tufts are placed on the circle and combed, 
the circle travels forward to the ordinary drawing-off 
apparatus, where it is drawn off, the noil also being 
carried forward to be drawn off by its own apparatus. 
A blow-pipe W a> to sever the sliver as the 
head recedes. the 


To counterbalance 
gilthead the driving pulley X is weighted on one 


no Corxs, W. 


the 
pole ae is fitted to the machine. 


3487. Prixtoxa anp Paper snp Pastixo 
Macuinery, IV. R. Lake, Lendon.—lith August, 
munication from W. Scott,’ New Jersey, 


This with 
attachment, the object being to print from two rolls 
on the same press, and then associate the two 
webs so that they may be folded together ; or to print 
le the web nine divided itudi- 
nally, and the two parts being associated before 
delivery to the folding mechanism. 

8400. TeLL-raLE APPARATUS FOR REGISTERING THE 
TraveL Perrormep sy Po.icemen, &., L. Van 


its of apparatus to 
men, and “which encloses a 


MeTALLIC SPRING MATTRESSES FOR BEDSTEADS, 
» & Knowles, Manchester.—12th August, 1881. 


This consists of a combination of laths and springs, 
ome lengthwise between the head and foot of 
the bedstead. The laths are fastened to one end of 
the bedstead, and their opposite ends are connected 
to o— springs attached tu the other end of the bed- 


VALVE Gear, H. W. Pendred, 
Manchester.—12th August, 1881. 6d. 
The piston rod is continued, and works a pump at 
one end of the cylinder, On dl 
between the cylinder and the fixed an 
arm A, which can be adjus y ‘any required 
position. The outer end of this is forked, and 
embraces a nut B which rides on a screwed rod Cl 


having a screw of one or more threads. 
two collars H are fixed, so as to bea 


the other end of which lever acts at J on 
of the slide val e der. The 


ve cy) 

by an independent motor alternatin, 
etions for each stroke, thereby ae 

tho slide valve. 


8507. PLasTERING AND PLAsTERERS’ MovuLps, G. 
Brewer, London.—12th August, 1881.—(4 communi- 
cation D. W. Stockstill, T. J. McGeary, and 
B. W. Anderson, Washington.) 6d. 

This relates to means whereby centres, cornices, and 
ornaments of any character can be produced by the 
direct application of newly mixed or soft plaster or 
composition to the wall under a moulding pressure. 
$512. Stoves anp 7. Redmayne, Sheffield. 

—12th August, 1881. 6d. 

slowly burned with only a small and regulated adm 
sion of By" it consists of a hollow base mounted upon 
feet and carrying a vertical chamber, on each side of 
which is a vertical pipe connected at the bottom to the 
base. Freun the best of the base & rises and 
pos with a chimney. The top of the 
vertical chamber and the two side pipes are all con- 
nected by a hollow top. 


&c., M. Lowe, Wigan.—12th 
ugust, 
The dy js not rigidly fixed, but is able to 


motion is 
formed into a rotary motion by means of a 


to the crank or other device, by which its 
g or oscillating motion is to be trans- 


313) 


rod or of connecting rods in ~~ a 
The piston is also connected 
levers to the same crank or 


Downcast VENTILATING CoWLS FOR J. 
‘ibs, 1881. 


of links and 
ice. 


-—18th A 
vent waves and 


the mouth of the cowl. 
3516. Ramway Cuarrs, J. Barlow, 


August, 1881,—(Not proceeded 
Each chair consists of a base ante with a jaw on its 


upper side to clip one side of the rail, and a slot to 


receive a movable jaw to clip the other side of the 
secured 


rail, and which is 
$518. EquestRian’s WATERPROOF 


ng, which unites in a single ay 
_ the click usually ed to 


in position by wedging. 

CLorHine, W. 

at .—18th August, 1881.—(Not proceeded 

This relates to a covering to protect the rider’s legs 


and feet from rain and snow. 
3519. Improvements 


Emp.oyep 1n Gas BY 


J. B. Mi august, 1881.—(A com- 

munication Desruclles and G. J. A 

Bourdonele, Paris. -) 2d. 

The lighting of the gas is effected by a carrier of 

wood, in w is mounted a platinum.coil heated 
incandescence by an electric current. boca carrier and 
coil are le werse the orifices of the gas 
burners. 


20. A. L. G. —13th August, 
1881 t proceeded with. 

This consists in the applicat on. a a combined click- 


appli: 


keyless wa’ 


3521. Piares, 


Tires, Bars, &c., F. Reynolds, 
.—13th August, 1881,—(Not proceeded 
wi 


) 2d. 
This relates to the production of rods, &c., of com- 


bined steel and iron, or hard steel and mild steel, and 
it consists in so building up the articles that any holes 
that may be required to be drilled 
pass through the softer metal only. 


through them may 


$522. A. Paget, Loughborough. 


traverse to and 
passes across the needles ; Secondly, to a method of 
on oe two or more sets of thread- -layer slides, = 


it of their being turned round a tube in 


incline-slide bar. 
described. 


Venetian blinds, the objec’ 
adjuster with a ’ device for raising and lowering the 


—18th August, 1881. 1s. 4d. 


This relates, First, t of a thread- 


with it the slide which 


to an arrangemen 
layer slide hanging on or gripping a tubs caused to 
and carry 


to the construction of the drawing across 
Fourthly, to the use of bob lifters for lifting 


pulley; Fou across bobs off the Brow of the 


sto prevent them d; Fifthly, 
an arrangement of locking latch pivotted on the 
Several other improvements are 


3523. Venetian Buns, W. Brierley, Halifax.—3th 


August, 1881.--(4 F. Rihr, 

Teplitz, af 
This relates to means for adjusting the laths of 
+ being to combine the, 


blind; and it consists of an arbor turning in bearings 


in an outer frame. The bands —— 
laths are attachéd to the lowest la! 


pivots, and to its 
connected by strings supporting the laths. 


object being to check the action of th 
and take the strain off the picking band. 


$525. Reapmse P. C. 


Cat is at right an 

3526. or Arr on Gas FOR 


and 


3534. &e., B. 


as they are projected 
matches are delivered in succession into a grov 


prs the 


round the arbor, which is actuated by sales a ~~ 
wound round it in the ite A hollow 
cover surrounds the r and oscillates on the 


broader bands are secured and 


24. Looms ror Weavine, T. Sutcliffe, Lancaster.— 

This relates to the picking motion of looms, the 

e picking stick 


Evans, Brimseombe, 

— J. King, Newmarket.—13th August, 1881. 
1s. 

So as to make a narrower and more convenient 


e 
ith the stalks parall 

oe to the travel of the machine), 

by an inclined apron which delivers 


y a 
ibutes. the air under pressure 


Brewer, London.—15th 
August, 1881.—(4 B. Schneider, 
Berlin.) 6d. 

The shoes ‘are made with heel calks of india-rubber, 

substance, instead: of iron 


leather, or other 
or steel. 
3540. Marcu R. H. Thompson, Istington.— 


a ‘or 
in which box 


from the box bya traverser and ignited by an igniter. 
$541. Grovuyp Coziovr To Parer Hane- 


tncs, W. Clark, London.—15th August, 1881.—(4 
communication from T. Smith, New York.) 6d. 
This consists of a grounding machine in which the 


rotary brushes that Sistribute the colour receive a 


latter oa be adjusted without 
nection between the levers and brush 


$544. Errecrine THE 


sea in 
it 


of 
fitted with knif 


excentrics and levers to 


ensure a uniform application of the colour to the 


and also in attae! 
to the bearings of 


e fulcrum studs of the 
brushes, so that the 
disturbing the con- 
DisposaL OF 
Jones, Mi 


Siac FROM 
Fornaces, F. Tees. — 
This relates to the nnee of slag b ing it 
e y carryin, to 
— with hopper bottoms, and then sinking | f 
;. and it consists in running the slag into thin cakes 
area, so that it may cool quickly, when it is 
castings 


3546. Propucine anp Dirrusinc Spray or Misr 
From Water, &c., unpER Payssure, G. W. von 
Nawrocki, Berlin. —16th August, 1881.—(4 commu- 


and close the valve. A revolving socket mi fitted 

the pin and is formed with vanes, hich the 

water as it issues strikes and causes it to ye and 

so diffuse the water in a spray. 

3547. Sewive Macumes, A. Francois, Dowai, France. 
1881. 6d. 


hitherto with the 
main shaft, and it consists, First, in the employment 
of a shuttle with = points and one spool, such 
shuttle the formed 
by the w bolle at i 


backward movements ; pe the arrangement 
of a disc ee a peculiarly formed groove, by means 
of which the needle rises and descends twice whilst 
the shaft makes one revolution and the shuttle one 
to-and-fro movement. 


3554. Toxacco Pipzs, H. Shepherd's Bush. 
—16th August, 1881. 

This consists at top by 
the stem from which it depends, and provided at its 
lower part with an orifice as an entrance for 
the igniting fame, and for the Passage of air to the 


2608. rca MESSAGES AND PROPERTY FROM 
Surps, H. ip, Ti —l6th August, 
1881. 6d. 

This consists in the use of a vessel covered with an 
exterior coating of waterproof and buoyant material 
for conveying messages and articles of property from 
ships, the bottom of the vessel being weighted to a 
it in an upright position, and a flag secured to 


3557. CHECK-ACTION AND LEVERAGE Boarp 


FoR Pia zs, J. Bri vdon.—16th 
August, 1881. 6d. 
The First part consists in a lever to the 
through the opposite end about half an inch deep, in 


which the leather patch of the escapement button 
works freely; the same being attached to the sticker 
by the screw pin guides the sticker both sideways and 
upwards until its button reaches the bottom of the 
hole. The lever comes forward by the upward motion 
of the sticker and presses it free of its notch, there! 


by a screw passed through the 

projecting portion of same. 

3563. THe Power or THe Waves FOR 
Driving Macuinery, W. Clark, London.—l6th 
August, 1881. me tion from J. L. Roberts, 

Jacksonville, U. 6d. 
Pen enn to act on a number of 


disengages the racks from the pinions, while in 

falling again they are brought into gear and cause the 

driving shaft to revolve always in the same direction. 

3566. Repucme orn Potvertsine Cray, Rock, &c., 
J. C. Anderson, —16th 


two upright cylinders fitted with arms acting 
junction with each other within a. shell, also fitted 
with arms, and made to conform to the outer periphery 
of the cylinders, which are caused to rotate at te 
high speed, so that the material to be pulverised is 
caused to through the machine by its own 


gravity, and to rotate oppos' at a great 
velocity, and is thereby ns See 
35677. AND ExcavatTinc APPARATUS, 4. 


TUNNELLING 
Nashville, U.8.—l6th August, 188). 


er fitted with 
a@ conical-sbaped ae head, with cutting blades 
secured by arms to a hollow shaft supported in bear- 
ings on a bed-plate. Within the hollow shaft revolves 
a shaft 8 serew conveyer to carry the exca- 
vated material to the rear of the machine, both shafts 
being driven from a steam or other 
of suitable gearing. 


3570. DRAWING OR TRANSFER PaPEeR 
WITH A TINTED AND EmBossep SURFACE FOR UsE 
tn &c., D. Bogue and B. C. Le 
Moussu, Strand.—17th August, 1881. 

Tinted and embossed paper is pre: 

the surface with a composition which ma; 

scraped, and over it a ruled tint is prin 
then finished with a dry embossed bk block pressed 
across the tint, the pressure causing the ink to be 
pressed in at the points of intersection of the lines, 
points, or dots, leaving the relief lines, on which the 
pencil will produce — of graduated intensity up 
to perfect black. e printed tint will —— 
intermediate between the added work and the 
tion to be obtained by a scraper, by means o! which 

e printed tint being taken off, the points or dots will 
remain, which in turn may be removed at will when 
the full or high lights are required. 


EDES, M. A. Weir, London.—17th August 


This consists, First, in the combination with a 
tricycle of a driving rack chain with a rocking pedal 
and lever, which, under the action of the foot, 
engages at pleasure into either the forward or rear- 
ward portion of the driving chain ; Secondly, in the 
use of a telescopic axle so as to lessen the Width of 
the tricycle when necessary; ly, in the combina- 
tion in a tricycle of a third movable spurred wheel 
with the driving pedal gear first described. 


35'79. Prorectine Snips orn VessEts, B. 
Thomson, London.—l7th August, 1881. 4d. 
The pam) to be is covered with plates of 
copper or zinc, coated with silica or glass. 


‘king parts toone of the side a 
Thirdly in the formation ef the dial; Fourthly, to 
arrangement to keep the links central with the 
machine, and ~~ avoid having any rubbing surface on 
the fixing the lever-shaped 
crum body between two side levers ; 
and Sixthly, in inverting the apparatus so that the 
tumbler or rocker is placed in the bottom link, and 
the bottom sheave of an ordinary crane chain is 
~~ between the twe side frames, so as to:combine 
lifting gear with the weighing machine. 
$8582. Water-waste C. Winn, Birming- 
ham.—l7th August, 1 6d. 
A’syphon tube is ‘withia the cistern, and is 
fitted with a vertically-guided cylindrical cap con- 
nected to one end of a centred lever, to the other end 
of which the pull is connected. When the cap is 
raised a vacuum is created under it, and the 


the overhanging fringe being combed as before, - 
connecting 
mprove the quality of the te he machine consis 
of inder with a shifting rotating || e The apparatus consists of a valve-box screwed to the 
end of the pressure pipe, and which, narrowing at its 
end, forms a seat for a valve having radial gvwe arms 
| | ane a by through which passes: a screwed 
es Ue adjusting valve formed with wings: at its upper end 
it secured in the valve-box, while its lower end projects 
x y beyond the valve and is screw-threaded. Am adjusting 
in} 
| 
L 
2 Pm Ne ee down the cowl, and consists in carrying the shaft up 
to the top of the cowl, and making the opening for 
3457. Tramways, C. Dunscombe, Liverpool. — 10th 
OR APPARATUS | 
3486. Marxive anp Counri «2. Lake, | 
Lendon.—llth August, 1881.—(A communication 
Srom G. B. Boethiua, Stockholm.) 6d. 
This consists of two dies bearing the name or mark, 
and each secured to the end of a separate horizontal 
shaft so as to face each other, and are forced inwards } 
by springs and caused to separate by cams acting on | 
rollers on their shafts. The corks are presented to the 
dies by a holder with six recesses, each holding a 
cork, and which is:caused to revolve intermittently so | 
| pusing the hammer to drop and to bring it into . 
heck. The Second part relates to a system of fixing 
through the central tube. = lhe sounding board by the addition of a leverage : 
8461. Low-Watrr 1s. 4d. coment the ond motion 
Smith, Lancaster] 
e object is to 
| ith a rod fixed to the upper end of each, such 
1881. 6d. having a rack to gear with a pinion on the driving 
carried by police- shaft. The action of the waves in raising the floats 
tell-tale showing 
OW mnany times a certain nce been traversed ; 
and also apparatus consisting of a pocket box of 
unches to control the action of superintendents ¢ 
ng the individuals who use the 
8 consists in the use of a machine com of 
|) | 
|| 
( | 
| 
| 
a a0 machine the sheaf binding or delivering parts are 
1— = 
{jo 
Ls 
August, 1881.—(A communwation from J. C. A. 
Béliard, fils, France.—(Not proceeded with.) 2d. 
The air through an obturator or check valve 
© 
this rod 
justable, 
engages, 
h 
$581. Weicut, T. H. 
Ward, Stafford.—l7th August, 1881. 6d. 
ve This to patent No. 3700, 
A.D. 1877, and consists, First, in forming the loader 
bottom to isolate each match as it is being projected | frame of two side links secured bya pono See arry- 
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atmospheric pressure on the water in the cistern 
causes it to rise within the cap and pass into the 
syphon tube. 


August, 188) 
This three-roller mill, the bearings 
of the upper or middle roll held down in the 
usual way, while those of the two lower rolls are 


tally inwards by the rams of bydrau- 
The ret ted to the 


is 
blocks of one of the lower rolls by links 
jointed to the ends of the returner, and to 

round the roll journals and fixed to the 


Jind 


A. Barlow, 


3590. Macaixz Emsrorery, &c 
4 communication 


1881. 

A pi or in th machine 
r n the em 

and under stitches are first made on yo the 

figures are to be embroidered, the thread 


below the under stitches of one drawn 
out at the front, and below under stitches 
of the next figure and drawn out at the front, and so 


on till all the 


3600. Taxmvc-orr Apparatus FoR Prixtinc Ma- 
T. L. Wilkinson, Clerkenwell.—l8th 


CHINES, 
August, 1881. 
This relates to takin -off sheets from single-cylinder 
printing machines out the aid of a fiy, and it con- 
sists of a rock shaft A mounted im in the 
bracke*s, ca! ne board B extend- 
A lever C is keyed on 
the shaft at one side and a similar one at the other 
side of .he board, and to 


tact with impression cylinder, and 
serves to the take-off apparatus. 


3613. or Forks, Screw Botrs, 
IVETS, 3 Postlethwaite, Aston.—19th 
August, 1881. 10d. 


ted upon. The said heated 
between the faces of the 
foot lever I is pressed down. The lower 
and brings the metal under the action of 
oe slide E, by the action of which the 
“shape is rapidly given to the metal under 


operation. As soon as the re of the foot is 
taken off the foot lever, the horizontal w ped 
slide G makes its return motion by the on of the 
counterbalance weight K, and at the same time the 
tools sepa.ate and liberate the article which has been 
shaped, and are again in their places ready for repeat- 
ing the operation. 

3618. Cricxer Bats, G. W. Newington Cause- 


way.—19th August, 1881. 
This consists in forming the bat handle of a strip 
or strips of cork combined with the pieces of cane 


usually employed. 
Dressinc ENAMELLED Bricks, J. Craig, 


ving 
or glazing composition from the edges or sides and 
ng of easing com lazed bricks, &c., and it con- 
sists in forming the rubbing surfaces for such 
of travelling endless band, or of the flat sides or cir- 
— 4 of revolving discs or drums covered with 
cards or carding cloth, or with hard fibre or 
material. 


8626. Wueets ror Bara Cuarrs, 
&c., J. Mansell, Birmingham.—20th August, 1881. 
—(Not proceeded with.) 2d. 

This relates to a method of fixing spokes of metallic 
wheels by constructing the hub of a special form ; and 
also to e means for securing an elastic tire to the 
metallic rim of the wheel. 
$3628. Psaorocrarnic Apparatus, H. J. Haddan, Ken- 

sington.—20th August, 1881.—(4 communication 
J. Leféuvrier, proceeded with.) 


application of 


2d. 
This consists in moulding baths of marble chippings 


83630. Facixo C. Drake, Battersea. - 20th 


August, 188) 
This consists of bricks made of a 
cement concrete, and faced with a concrete 
marble and cement. 
3631. Sizemcor Dresstrc Yarns on THREADS. 
Goldie, N.B.—20th August, 1881. 


The object is to a. the communication of colour 
from yarns of one colour to those of another colour, 
when sizeing or dressing yarns of different colours. 

1881 vot 

The =, is broken by rollers or loinee and the 
husks separated by sifting or fanning, after which it 

Placed in a pan mill, in which a grinding or rubbing 
action detaches the germs. 

8633. Apsustine AcTiION FoR TorLeT GLassEs, Swixc 
Sasnes, &c., S. Mead and J. W. Tiptaft, Birming- 
~ August, 1881.—{Not proceeded with.) 


On the standard is bracket conying stud 
with a toothed disc at yo ee fa frame 
is fixed a plate with a spring’ bol it engaging with the 


83634 Exevatinc anp Conveyinc APPARATUS FOR 
Discuarcinc Grain Suatps, H. Garland, 
Liverpool.—20th August, 1881.—( Not proceeded with.) 
2d. 


The main elevator is fitted with aseries of aux 
elevators extending down into the grain and on 
side of the screw shaft tunnel, such auxiliary elevators 
being hinged to the main elevator. 
$3635. luprovements ix THE PRODUCTION OF THE 
Evecrric Licut, 7. Tudini, London.—20th August, 
proceeded with.) 2d. 


hollow, and causes gas or oil yielding carbonic atoms 
h them, thereby augmenting the 


3638. Core Bars ror Pirt Castixa, H. H. Stewart, 
August, 1881.— (Not 
This consists in forming the core bar in four segments 
capable of collapsing so as to be readily removable. 
3639. Srreer or Roap Tramways, C. A. Bdge, Bir- 
August, 1881.—({Not proceeded with. ) 


This consists in forming a wedge-shaped projection 


consists in the combination of a drum with buckets 
with an interior heating cylinder mounted upon in- 
dependent bearings below the axis of the drum, both 
the drum and the heating — being caused to 


rotate by suitable gearing. e drum is in an 
inclined position, oe end being by a plate 
witha feeding chu’ draught tube. 


SELECTED AMERIOAN PATENTS. 
From the United States’ Patent Office Oficial Gazette. 


253,344. Apparatus ror Putverisino Gray, Ores, 

&c., Lewis 5. Chichester, Jersey City, N.J,, assignor, 

by ‘direct and mesne assignments, to Charles @G. 

nklyn and William Foster, jun., New York, 
N.Y.—Filed April 19th, 1880, 


eteing) The combination, in an a) tus ne 
ores, and ma’ 
pe trom which air under high 


supply pipe, a jet 
pressure is caused 


rounding the target and sufficiently close to the same 
to comin: the air, and against w case the materials 


the t, substantially as set forth. (2) 
In an appara for pulveris _- and other 
material, the supply pipe, the 


jet pipe, and the target, of 


2535344) 


Hho te hated as it is deflected 

from the target, and which case is contracted, and a 

second peers and jet pipe, connected with case 
second 


and a substantially as 
terials re receive two or more shatte 


verising 
with the sapniy tube and 
& convex 


Gea other materials, of a cen support at the 
back of ae and a cross bar for the same, sub- 
stantially as set 


253,382. +e Ma Ludwig Her- 
man, Union, N.J., assignor to hi and Julius 
Jonson, New York, N.¥.—Filed =" 18th, 1880. 

ture mounted an ‘excentric 
brought in contact with or in close 


3640. Curr ror Hotprxc vp THE Lower oF 
Trovsrrs TO Prevent Somixe, H. C. Noble, Con- 
necticut, U.S.—20th August, 1881.—(Not proceeded 


with.) 2d. 
The clip is secured to the boot and prevents the 
edges of trousers legs trailing in the dirt. 
3641. Puppiixc Forsaces ayp MILL FURNACES FoR 


THE MaNvuracture oF Lron aND J. Lones, 
Holden, and R. Bennett, Stafford.— 


August, 188 (Not proceeded 
August, 1.—( Not wi 

The fireplace is vided with ordinary 
bars, and also in bars in the lower half of the 
front of the The is made hollow, and 
the air entering from the bri is caused 


to pass through openings in the front of same. The 
sides and arched top are hollow, and air is heated 
therein and passes to the fireplace. 


3642. Fire-pars, 7. August, 


1 ribs, the 
being corrugated Yo sdmit sir to under and 
through the fuel. 
3648. C. W. Morley, London.—22nd 
August, 1881.—(Not proceeded with 
This consists in the a) tion to burners of a bar 
or rod with a conical end actuated from the outside, so 
as to cause such end to more or less close the opening 
for the passage of the gas. 
3644. Jans, Borties, &c., G. H. Hutchings, 
London.—22nd August, 1881.—(N ot proceeded with.) 


This machine consists of four plates, four grippers, 
and lever, all of metal, and four india-rubbers. ; 
3646. Process Tae Wer Exrraction or Leap, 

—_ &c., H. J. Haddan, Kensington.—22nd 
.—(A communication from A. Drouin, 


— First, in the treatment of mi 1 
and matts containing lead, silver, , nickel, or 
cobalt with an acidulated hot or co! of 
soluble chloride, with or without pre 
the minerals or matts, for the rpose 0 of ‘binding the 
metals with chlorine; Secondly, 
of the same dissolving liquid after the peocisitation of of 
the dissolved metals. 

3650. Iuprovements 1x on CoNNECTED wiTH ELFc- 
t, 1o81.—(Not proceeded wi 
ps vacuous ven proposes to 
envelope them in a transparent body, such as glass. 
3651. or Biast For- 


consis esia certain propor- 
tions the charge im the nace in order to act 
upon the phosphatic earths contained in the iron ores, 

so as to p of 
3656. REFLEC7oRS FOR Gas Lionts, &., F. H. 
F. Engel, August, 1381. —(A com: 


munication , Hamburg.)—( Not pro- 

This relates to the construction of a single walled 

op y g the silver 
sandarac, mastic, 


Venetian turpentine, and alcohol, and when dry a 
mineral coating of amber varnish is applied. 


36577. Casts, Coprzs, on Impressions oF PaTrerns, 


Desioens, J. J. Sachs, Sunbury.—22nd 
August, 1881. 4d. 

A yy of nl substance, such as chromo-gelatine, 

which is acted upon by light, is covered with a suit- 

able varnish, such as tum dissolved in tur- 


tine, and ‘the _ after which the sensitive layer 
ex, to light under the copy or design to be 
uced, and after a sufficient time the parts not 
taken of the Ia thus propared by 
e layer thus ce’s 

or similar metal on 


3660. FOR Grain, &c., 

W. Morgan-Brown, Lonion.—23rd August, 1881.— 

(4 communication from C. H. a F. C. Hersey, 
Boston, U.S.) 6d. 

This relates to apparatus for drying sugar &c., and 


ends and in the om vf armature and field-of-force 
magnets. The electrical connections are such that 
the field ets at one side of the point of ee 
the armature are of one polarity 
ose on the other side of the opposite polarity at eal 
times. 
. Dywamo-etecrric Macuine, Chas. A. 
Bussey, New York, N.Y., assignor to the Hi 
Blectric Company, same place.—Filed August 13th, 


1880. 
Brief.—The field magnet is circular, inclosing the 
> 


253587] 


armature, and has the upon which the wire is 
wound offset, so that inner | of the coil is 
flush with the inner surface of the polar portions. 
567. Pressure Reovrator, Joseph E. Watts, 
ence, Mass.— Filed December 24th, 1881. 
Claim.—In fluid-pressure closed parti- 


tion wy steam a the water-well below the 
mouth of the um pipe which connects the 
water well with t! deity the regulator, this 


pressure at the th equalising 
pipe to be seaeelaied to the col ~ of water in 


[2 $3,567 


yd well, and through the latter to the elastic 
diaphragm. 


268,808. EXPLopER For Biastino CARTRIDGES, John 
‘arwick, R.l.—Filed August 11th, 


Cain._-(1) The combination, substantially as here- 
described, of the tubular tube or 
u 


as and for the purposes 


substantially as hereinbefore described, of the tubular 
blasting tube or bar, the cartridge connected therewith, 
and a fulminate exploder connected with the inner 
end of said tube within the cartridge and communi- 
cating with said tube for firing purposes by way of a 
ge or channel of lesser diameter than that of the 
Biasting bar, as and for the purposes specified. 
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which govern the operations of digestion and 
nutrition, and by a careful a) the 
properties of well-selected 

vided our breakfast tables with a Th 

voured bev which may save us many 
heavy doctors’ Ts io hy the ano of 
“ae articles of ‘tie that a constitution may be 
gradually built up until meg | enough to resist 
every tend —— to disease. of subtle 
maladies joating around > ready to attack 


wherever there is a weak We may escape 
many a fatal shaft b cies ourselves well 
fortified with pure blood and a properly —- 
frame.” — Civil Service Gazette. — simply 


with boiling water or milk. Sold only i in packets 

JAMES EPPs AND Homeeo; 
emists, London.” — Also makers of 

Essence for afternoon we.—{ADvE 


Wy 
nf 
bn 
P horizon) 
oc 
ip 
tinuous from one figure to another. The figures are i 
then connected by strong thread that is made to m ‘ 
material to be shattered is hurled, and a case sur- — 
ures are connected. The figures are are huried by the current 0 ras they are doflected i Z 
then embroidered in the usual manner and the paper , 
if 
iz 3 exploder connec with the blasting tube, located 
.s 1 within the cartridge and beyond the end of said tube, 
SY if 
4 
7 on m the us, substan as 5) 
P nm an apparatus for 
STS et tu ‘or under a 
= target, against which the ma » and | 
from which the said material passes freely as it 
i 
e inventor makes the carbons of an arc lamp | rebounds, as set forth. (4) The combination, with) OO OnwWwu_0“0QW0o0Cc0C0C1."0"OO535]8OOl""“NnWD9D@® 
bracket D free to oscillate on 4 oe) in the + the the ejector and in ana tus for pulverisin 
; lower ends being rigidly connected by studs and a 
cross bar which forms the gripping png while the | ight, &c. 
upper ends are pivotted to the free ends of radius 
rods F. G isa cross shaft mounted to turn in exten- 
sions of the lower ends of brackets D, and on it are 
fixed the gripping fingers by means of set screws. On 
shaft G is a short arm H with a stud at its extremity 
carrying a friction roller in contact with the plain 
part of the impression cylinder I, which is provided - 
with ordinary grippers to seize and release the sheets, are el with the shaft, and the entire body of the 
a depression being formed in its plain part to allow armature is wound with conducting wires in the 
the friction roller on arm H to enter the same and direction of rotation. Pole pieces are provided at the 
<ause the gripping fingers on shaft G to seize the sheet 
between them and the cross bar. An arm L on the/ which are supported on wrought iron sleepers of Sex si 
shaft G has a stud in its end, which comes in contact | inverted we ay ugh “a 2358e oie 
: with rod F and turns the shaft so as to open the grip- Ber te 
ping fingers and deposit the sheet on the receiving 4 
board. An arm M is keyed to shaft A, and is con- y (© — SO 
nected to rod N worked from the main shaft. The 
(0 
. Macurngs, C. M. | el ) 0) 
Sombart, Magdeburg.—19th August. 1881.— (A com- | P 
munication from 0. Hassmann, Holland.) 6d. \@ 
This consists in automatically-feeding bottles under \ 
: the piston of the machine by a revolving disc with | a\"\ 7 AN 
tongs attached thereto, one branch of the tongs being | rT oy He l 
movable, and the other immovable, and being actuated | 
by a curved rail and edged tappet. The corks are | 
: automatically fed to the bottles, means being provided | 
to prevent their being fed when no bottle is under the | 
piston. | 
a The bars are made of perforated plates strengthened 
ne lower eF o machine is adjus' 
gauge screw to fall only so far as just to allow sufii- | 
cient room between the tools to take in the heated | 
iron or 
metal 
touls, th | 
slide ri 
the uppe| 
lie 
| 
AL |. 
\ 
| 
=, on 
AY 
waces, C. D. Abel, London.—22nd August, 1881.—{A 
y communication from H. J. B. Pellet and J. Cahen, T 
(0) Paris.)—{ Not d with) 2d. | 
e 
253.567 | 
J) ik 
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ALA OTR EXHI to a 12-horse power Hodson rotary engine, which | nothing can be easier to fix, nor depend less on the skill of 
CBYSTAL P VL is employed driving a “D” Gramme machine. | the erector. ‘This engine has also form of governor, 


Tuere is always an affection for what is old by those 
whose taste lies in the way of archzeological studies,and hence 
those interested in the electric light view with more or less 
pleasure the progress made by the oldest of the companies. It 
was under the auspices of the British Electric Light Com- 

y that the Gramme machine became so widely known in 
eclend; and the early installation at St. Enoch’s, at 
Glasgow, was done by the company. The Exhibition at 
the Crystal Palace shows no decadence in enterprise, 
for the Brockie arc lamps, and the British incandescent 
lamps, are wagon Boe ed upon with great favour. 
The Brockie arc ps are from a new design, a 
modification of his earlier lamps, and like them are 
regulated periodically. One of these lamps is shown 
in a projector, and this lamp is regulated in a very 
ingenious manner 4 a Griscoin motor placed just out- 
side the office. e British incandescent lamp has 


not received sufficient attention. It seems to last well, to 
give a good light, and has a much r bulb than either 
of the other incandescent lamps exhibited. At first sight 
the increased space, from which air has to be pumped, 


might be sup’ to militate inst such perfect vacua 
as we get in the Swan, lane Beet Eien. or im lamps ; 
but as we have said, the vacuum seems to be admirable. The 
star chandelier arrangement is simple and convenient. A 
double series of spokes insulated from and opposite to 
each other form the connecting links, Between these, the 
lamps are placed, two springs, one on each side of the 
neck, one spring making contact with one spoke, the other 
with the other, and so with the different poles of the 
generator. Fig. 1 shows the lamp without a socket, while 
. 2 shows one form of socket for connection. 

e portion of the Crystal Palace which the British 
Electric Light is illuminating is that part 
of the nave that extends from the grand organ in the 
direction of the Alhambra Court. In this part of the 
nave it has thirteen Brockie lamps of 2000-candles 
power, arranged in two rows of four each and a central 
row of five. chan, ave towards the back of the organ 
there are four more Brockie lamps illuminating the refresh- 
ment department. At the corner of the staircase leading 
into the gallery the company exhibits a model street lamp 
carrying a Brockie lamp, also of 2000-candles, There are 
six more of these lamps di on or about the main 
entrance to the palace, making a total of twenty-four. 

On ing down the nave, on the left is found the 
Egyptian Court, which has been fitted by this company 
with about 120 of its improved “ British ” incandescent 
lamps, which are shown to great advan by a variety 
of Venetian glass chandeliers, vases, &c., which have been 
lent for the occasion by Messrs, Jas. Powell and Sons, 
The passages at the back and sides of the Egyptian 
Court are illuminated by a new form of electrolier in the 
shape of a star, some of these being arranged to carry 
five and some ten lamps. 

On the —_ side, in the Italian Court, a very hand- 
some electrolier has been suspended, carrying forty-two 
lamps. This electrolier has been specially designed 
to secure extreme lightness, and is elegant without 
being weak. The simplicity of the design allows of the 
various parts being easily kept clean. 

The company’s office is lighted by “British” incandescent 
lamps. On the table outside the office is shown a Hodson ro- 
tary engine and Gramme machine of the M type, which is 
driven as a motor; also a case showing the process of 
manufacture of the “British” incandescent lamps, and 
# highly-finished Brockie lamp. Outside the office are two 

British” incandescent lamps of about 500-candle power 
each. These lamps are worked in series off the same 
circuit as those in the — Court, and take a current 
of about eight ampéres. These two lamps are, we believe, 
by far the largest incandescent lamps yet exhibited. 

_ The machinery will be found in the basement, and con- 
sists of two 16-horse power portable engines by Marshall, 
Sons, and Co., of Gainsborough, also an 8-horse power 
compound engine by the same makers, which have 
been described in’ Tux This last engine is 
used me ely as a standby, and also to supply steam 


The line of shafting, 56ft. in length, extends for the 
whole length of the engine-room ; this is arranged in two 
halves which are connected by a coupling in the centre. 
Each of these halves is driven by one of the 16-horse 
engines, and it is so arranged that in the event of one 
engine breaking down the shaft can be driven by the 
remaining one. The Gramme machines are as follows :— 
Six of the “H” type, two of the “ E” type, six of the “ A” 
type, and six of the “B”type. Three of the H machines 
are used in driving the twenty-four Brockie arc lamps 
above-mentioned, eight being in series on each machine. 
The incandescent lighting is divided into three circuits. 
One circuit, which is supplied by two “B” Gramme 
machines coupled for quantity, leads to the Egyptian Court 
table, and the office lamps ; in all 111 lamps, exclusive of 
the two large lamps of 500-candles each mentioned above, 
which are driven in this circuit. Another circuit with 
102 lights in the Egyptian and Italian Courts has the 
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current supplied by two similar machines. The third cir- 
cuit is supplied M an “H” machine, which supplies 
twelve star electroliers in the passages; of these, four 
contain ten lamps each, and eight contain five lamps each, 
in all eighty lam These lamps are coupled in double 
multiple series—that is to say, there are two circuits lead- 
ing m the machine, each of which contains four 
parallels of ten lamps each. The external resistance of 
this circuit is 16 ohms, and the current required is 
22 amperes. 

We have referred already to the gas engines exhibited 
by Messrs. Crossley Brothers for driving dynamos at the 
Crystal Palace. They will be found at the north side of 
the Palace, not far from Messrs. Galloway’s fixed engine, 
and nearly at the back of the entertainment theatre lit up 


by Edison. At the Crystal Palace there are eight Crossley 
engines, viz., one 16-horse power nominal gas engine, indi- 
cating 40-horse power; three 12-horse power nominal gas 
engines, of 25-horse power each, indicating 75-horse power ; 
one 8-horse power nominal gas engine, indicating about 
15-horse power; one 3$-horse power nominal gas 
indicating 5°8-horse power; one 2-horse power nominal gas 
engine, indicating 3°9-horse power; one $-horse power 
nominal gas engine, indicating 2-horse power. The total 
indicated horse-power is 141°7 The brake or effective 
horse-power of these engines when in good order is stated 
to be about five-sixths of the indicated power. The 16-horse 


is concerned, We illustrate it above. The form is 
at once rigid, and most economical of material, while 


ly —_ engine is an entirely novel design, so far as the 


in which, by changing the position of a link against the 
end of which a cam sonia; th gas supply is varied by 
changing the period of admission. The air {supply is, 
nevertheless, unaffected. This is a desideratum in 

engines. The principle of this new movement, which is 
simplicity itself, and yet is equal to varying the cut-off in 
steam engines, is also applicable to steam engines. If 
applied to them a separate small steam valve is put outside 
the slide casing, and on it the governor may operate in a 
manner analogous to that in which it operates on the 
valve. It isa form of governor arrangement which = 
the important advan’ of offering no appreciable resist- 
ance to the governor itself, the work of moving the valve 
being done independently by the shaft of the engine. 
—— about this engine is thoroughly substantial, 
durable, accessible, and for the most part even elegant in 


form. A $-horse power nominal engine, which 
drives a’number of Swan lamps, with a Siemens dynamo 


affixed to it on a suitable stand, forms a complete little 
electric plant, adapted for use in private houses, and is, we 
think, a very little apparatus, and entirely novel, too, 
as a small installation. 


THE INSTITUTION OF NAVAL ARCHITECTS. 
Tue proceedings of this Institution recommenced on 
Thursday morning, the 30th ult., with a paper by Mr. W. 
H. White, Chief Constructor of the Royal Navy, on 


Tue Revision oF THE TonnacE Law. 

The author embraced the occasion of the meetings of 
the Institution as an opportunity for the necessary dis- 
cussion of the various proposals for the revision of the 
tonnage law made in connection with the work of the 
Royal Commission of 1881. The first question was— 
Having to the present conditions of trade and 
shipping, should internal capacity be retained as the basis 
for tonnage measurements? The majority of the Com- 
missioners have answered this question in the tive, 
and given reasons for their opinion. Dead-weight was 
as = air basis for — ent of 
ton: ues up to about a century ago ; and tonnage 
like the B.O.M. rule—depending upon external 
measurements, were intended by those who first framed 
them to approximately measure dead-weight capability. 
In framing the tonnage law now in force two fundamental 
conditions were accepted : First, that the taxable tonnage 
of a ship should be represented by her freight-earning 
power ; second, that the space available for remunerative 
service—the conveyance of passengers or cargo—should be 
taken as the measure of freight-earning power. A reference 
to Moorsom’s excellent book on “ The Laws of To ” 
or to his other publications, will show that the above is a 
fair statement of the intentions of the framers of the Act 
of 1854. Leaving out of account for the present the diffi- 
culties which arise in determining what shall or shall not 
be included in the taxable space, and not entering into the 
vexed question whether tonnage dues should be assessed 
on earning power, it may be well to inquire whether the 
changes in the construction and propulsion of ships made 
since 1854 have not necessitated some modification of the 
opinion that internal capacity is the fairest measure of the 
possible earnings of most ships, There are undoubtedly 
many vessels in which what was thought to hold good 
generally in 1854 still holds good ; as, for example, pas- 
senger steamers and vessels engaged in carrying light 
merchandise. On the other hand, in the great majority 
of ships at the present time, the limit of ae oe 
earning is to be found in their dead-weight — 
Another reason for abandoning the present is of 
measurement has been found in its supposed tendency to 
foster the construction of specially unsafe types of ships. 
Here there is a great conflict of opinion, not merely 
amongst the witnesses, but between the majority of the 
Commission and certain dissentient members. e con- 


troversy as to the “ well-deck type” of ship, for example, 
can scarcely be said to have been brought to a ae 
Ww 


conclusion. Other circumstances besides the to’ 
appear to have encouraged the construction of 
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ships, and if the extent to which they should be loaded 
were duly considered, there is no @ priori reason why this 
‘type should not be safe at sea. Admitting that Mr. Way- 
mouth is correct in saying that “the aim of the ordinary 
shipowner is to have a vessel which will carry as many 
20 ewt. tons upon as few 100 cubic feet tons—on which he 
pays his tonnage dues—as he possibly can,” it is obvious 
that “the 20 cwt. tons” in a given ship depends upon the 
load line. If Lloyd’s fixed such a line for well-decked 
ships as they do for awning-decked ships, the former class 
would probably be less deeply loaded it, now is, and 
be proportionately safer. The majority of the late Com- 
mission consider that sufficient grounds for resisting any 
change in the principle of measurement by internal capa- 
city can be found in the following summary of facts :— 
(1) That the 39,000 ships of all descriptions and size, 
constituting the British Mercantile Marine, are now 
admeasured under a system based on internal cubical 
capacity, with deductions for crew and propelling space, 
and that the mercantile and shipping community are 
familiar therewith and base their transactions thereon ; 
(2) that all the chief maritime countries of Europe, the 
United States, the Suez Canal Company, and the Danubian 
Commission have adopted our system, and that it is very 
desirable for statistical purposes and uniformity of taxa- 
tion that an international tonnage should be established ; 
(3) that the dues levied in British and many foreign 
ports, and by the Commissioners of Lights, are on our 
present tonnage, and that great confusion, expense, and 
difficulty would arise on their adjustment to any other 
system ; (4) that many important financial engagements 
are based on dues levied under the present system ; (5) 
that anomalies and inequalities would exist in any alterna- 
tive scheme that has been suggested to us; and, lastly, 
that one of the merits claimed for those alternative systems 
is that they practically arrive at the present tonnage by 
other means. Most of these arguments bear a curious 
resemblance to arguments raised against other changes in 
tonnage measurements made during the present century. 
There is, no doubt, some force in the statement that a 
change of system must involve a certain degree of novelty 
and inconvenience, but these are only temporary, while 
the ultimate advantages of revision are permanent, if the 
work is wisely done. The enormous growth of the 
mercantile marine naturally brings with it a correspondi 
increase in the magnitude of the task of revising the 
system of measurement; but on this ground, if revision 
can be shown to be desirable, it should not be 
delayed, since the growth of shipping continues 
Assuming that there is no immediate prospect of a change 
in the basis of measurement, it seems desirable to consider 
whether or not the amendments in the existing law sug- 
gested in paragraph 44 of the report of the majority of 
the Commission are likely to give general satisfaction and 
to remove the anomalies and difficulties which now occur 
in the application of the Act of 1854. After giving these 
amendments, Mr. White referred to their separate para- 
graphs as follows :—There can be no doubt that many of 
these amendments would prove advantageous if adopted. 
It may be noted that the advances made in scientific 
knowledge on the part of persons engaged in shipbuilding 
during the last thirty years appear to render it unn 
to rigidly prescribe the mode of taking the measurements 
and making the calculation for the volume of capacity. 
Suggestions in three of the phs are obviously made 
with reference to the Suez Canal regulations ; another has 
grown out of recent occurrences, which need not be dwelt 
upon, and it is so reasonable that it must find general 
acceptance. No one is likely to find fault with the small 
favour ted to sailing ships; but it is singular that 
while a limitation in allowance is fixed for sail rooms, no 
similar limitation in deduction appears in the preceding 
h relating to crew space, &c. The three most 
important paragraphs are those relating to depth of hold, 
for measurement, closed or covered-in spaces, and deduc- 
tions for machinery and coals. These are also the amend- 
ments which seem most open to doubt; they deal with 
matters on which warm controversies have already arisen, 
and deal with them in a manner which will give satisfac- 
tion to few. Take, for example, the paragraph which is 
really an approval of the view taken by the Board of 
Trade of the disputed question of the measurement of 
ships built on the cellular system, with double bottoms 
fitted to hold water ballast. For the purposes of tonnage 
measurement, and for that alone, it is recommended that a 
hypothetical boundary shall be constructed from the bilges 
to the middle line of ships built on the cellular system. 
This hypothetical boundary in most cases would be a little 
below the inner skin of the cellular bottom, so that the 
nominal tonnage would be estimated toa boundary line 
involving certain spaces where cargo never could be stowed, 
because they are in the double bottom. This appears to 
be a departure from the fundamental principle of the Act 
of 1854. One obvious reflection, on reading the paragraph 
by which the Majority Commission: justified this is, how 
should vessels be measured if built on the cellular system, 
but not fitted with water ballast? Cases of this kind may 
be very exceptional, but they are not beyond the range of 
possibility. Again, it appears somewhat singular that, just 
at the time when the transverse system of building with 
frames and floor-plates is being to a great extent displaced, 
a proposal should be made to take the old system asa 
standard, and to put a penalty upon departure. from it. 
There is no recognition of the claims for a reduction of 
some kind in the register tonnage of ships, such as the 
awning-deck class, in which it appears that the whole of 
the available space can never be utilised. The Majority 
Report deals at length with this matter, and sums up the 
reasons for the recommendation in the following passage :— 
“We are of opinion that the exemption of any closed- 
in space from measurement into tonnage, as an inducement 
to owners to increase the safety of ships, is unsound in 
principle ; and, if adopted, would have to be followed by 
hew restrictions, upon which fresh complaints would be 
founded.” Mr. ite could not concur in this conclusion, 
but remarked that it would seem no difficult matter to deal 
with such spaces by an extension of the Act of 1876 


relating to deck cargoes. If cargo or passengers were 
actually carried in the light erections, let those yon be 
reckoned into the taxable tonnage; if not, let them be 
exempted. Should an authoritative load-line be compul- 
sorily fixed for all ships, as seems not unlikely to happen, 
then, whatever factor of reduction may be employed in 
assessing the spare buoyancy of light erections, might also 
be employed in connection with the estimate of the contri- 
butions of these erections to the tonnage. Lastly, as to 
the deductions for machinery. The attempt made to 
define permanent bunkers, as Mr. Rothery has shown, is 
not likely to prove entirely successful ; but this is probably 
a matter of small importance, in view of the alternative 
allowance a pom in the form of a percentage upon the 
measured machinery space, and in view of the maximum 
deduction allowed. igh-speed steamers making long 
voyages will reach the 33 per cent. maximum deduction, 
without any refinement in measurement of coal space. 

other seagoing steamers will profit by the percentage allow- 
ance upon measured machinery space. It may be assumed 
that agreement with the Suez Canal rules was the main 
motive for making this amendment, and almost everyone 
will agree that the abolition of the special percentage 
allowances of the Act of 1854—for ships in which measured 
machinery space lies between 13 and 20 per cent. of gross 
tonnage—is an advantage. But it appears remarkable 
that while the limit of reduction for the Suez Canal is 
50 per cent. for screw steamers, the Majority Report 
should recommend 33 per cent. The bearing of this 
amendment upon international tonnage does not appear to 
have been regarded, and I have not been able to trace any 
reason for the change. No doubt 33 per cent. represents 
a large deduction in most existing types of sea-going 
steamers. But some existing high-powered sea-going 
steamers can actually claim a greater deduction under the 
existing law ; and looking to the future, with its certain 
increase of speed, the limitation proposed seems unreason- 
ably low, if the principle is to be accepted that spaces 
actually occupied by machinery and coals are not freight- 
earning. It had always seemed to the author that Moor- 
som was justified in his preference for gross to) e as 
the fairest measure for assessment. But accepting facts, 
and assuming that deductions will continue to be made, it 
does appear unreasonable to lower the maximum limit of 


ding | possible deduction below what may reasonably be expected 


to be reached in many ships, if the present types of ma- 
chinery are continued in the pant, the 

roposal to allow 75 per cent. for space, &c., es a 
ae handsome present of available space to the 
majority of cargo steamers fitted with compound engines, 
and ignores the probable increase in economy of con- 
sumption which may be looked for in the immediate 
future. A careful examination of the subject, by Mr. 
Kiaer, shows that from 70 to 75 per cent. of sea-going 
screw steamers now come under the 32 per cent. deduction 
rule of the law of 1854. These figures quite bear out the 
opinion just expressed, and seem to show that the amended 
rule for deduction rests upon no more scientific basis than 
that which it is proposed to abolish. The maintenance of 
the present basis of measurement can only be defended 
upon the grounds of expediency and convenience. These 
grounds are sufficient to make it necessary for the advo- 
cates of new methods of measurement to show that their 
proposals are less likely to cause difficulties, or anomalies, 
than the present system. However amended, internal 
measurements will give rise to disputes as to the spaces to 
be reckoned into gross tonnage, and the deductions to be 
allowed therefrom in estimating registered tonnage. But 
no less serious difficulties might arise in connection — 
alternative proposals. The princi proposals recently 
made senna upon old lines, which formed the basis of 
earlier discussions. First, the dead weight basis of mea- 
surement. This is ably advocated by Mr. Waymouth, 
who would revert to the earliest basis of tonnage measure- 
ment as the fairest, under existing conditions. No one 
can fail to remark how the adoption of dead-weight 
measurement would tend to remove most of the difficulties 
attaching to the present tonnage law. Disputes would no 
longer arise as to deductions for propelling-space, or water- 
ballast, or light erections above the upper deck. Builders 
and owners would be left perfectly free in all these respects, 
Respecting passenger steamers and vessels carrying light 
cargoes and not worked on a dead-weight basis, Mr. Way- 
mouth makes the following proposal :—“ I am in favour of 
a passenger ship being treated exactly as if she were a 
cargo ship, and her load-line being marked at her utmost 
carrying capability compatible with safety, and for the 
reason that no shipowner will carry light freight, passen- 
gers, or cattle unless he earns at least as much as if he were 
carrying a dead-weight cargo. In first-class passenger 
ships he would no doubt earn more, and it is no hardship 
to make such a ship pay a tax equal to that paid by a 
cargo-carrying ship, whether she be as deeply immersed 
in the water or not.” The majority of the Commission 
dissent from this mode of dealing with the difficulty, and 
it must be admitted. that their objection is a forcible one. 
For special services special types of ships are built, and 
will be built, not a few of which cannot be treated as ve a 
carriers pure and simple, even in fixing a load-line. For 
instance, take vessels like the Holyhead packets, or the fast 
Channel steamers, and consider where their load-lines 
would be placed; or take a high-speed Transatlantic 
steamer, and in imagination convert her into a cargo vessel. 
Another and perhaps less serious difficulty would arise in 
connection with the statistical uses of tonnage measure- 
ments. The actual weight of cargo on board, at any time, 
is suggested as the basis on which dues should be paid, 
and to assist in determining this weight, for a given 
draught, an officially guaranteed curve of displacement is 
to be carried. The tonnage of a ship would thus be a 
variable quantity, which is objectionable. What is still 
more objectionable is the attempt to assess earnings by the 
dead weight on board nger steamers or vessels 


ing light. goods. As regard statistical uses, this form of 
samenge would be impracticable. The next alternative 
system of measurement to be noticed is the “displacement 


tonnage,” supported with so much ability by Mr. Rothery. 


This, also, is a revival of a proposal made long ago. In 
it, Mr. Rothery follows the lines previous] 
traversed by other writers, who considered service rendered, 
and not earnings or earning power, the proper basis for 
assessing dock and harbour dues, The general principle of 
service rendered has much to recommend it for adoption, 
were a change of system to be made. But the use of dis- 
placement as a measure of the space occupied does not 
commend itself, for reasons that have been repeatedly 
stated. For all practical purposes the water-space occu- 
i may be taken as the parallelopipedon, of which the 
ength aie gp the length extreme of a ship, the breadth 
her breadth extreme, and the depth her mean draught, 
except she trims excessively by the stern. For it is evident 
that if these three leading dimensions are the same, the 
possibility of berthing other ships at a wharf or in a 
dock is not sensibly altered by variations on the “ co- 
efficient of fineness” expressing the ratio of the volume 
of displacement to the volume of the parallelopipedon. 
Another proposal deserving notice is what may be termed 
“parallelopipedon tonnage.” Accepting the principle of 
service rendered, the volume of the parallelopipedon whose 
sides are the length extreme, breadth extreme, and mean 
—or extreme—draught is to be taken as a basis for 
tonnage. <A factor of reduction would be required to 
bring the register tonnage on this basis into ~~~ 
reement with the present register tonnage. Here also 
difficulty must arise in obtaining a factor which would 
apply equally well to different existing types of ships: but 
ing this by there are other objections to be considered. 
t is alleged, for example, that “ gr th, ” vessels 
would be built, and vessels of decent form handicapped. 
Further, it is asserted that the evils of the old B.O.M. 
rule would reappear. Mr, White did not think that either 
of these results would follow. On the whole, the — 
opipedon system of measurement deserves careful con- 


sideration, if any new 7 should be made 
hereafter; but this would equally true of any 
new system. Like dead-weight and displacement, it 


would avoid the difficulties peculiar to internal capa- 
city, but would bring in the difficulties incidental to 
fixing the load-line, and perhaps others not yet foreseen, 

In commencing the discussion on this paper, Mr. Way- 
mouth proposed that the 1854 law should be printed for 
reference in discussion on the subject. Respecting the 
recent report by the Commission, he said it was not really 
the report of the Commission, but only partly so. The 
1845 law was based on freight earning space. As to 


great | cellular bottom ships, it was wrong to dip down into the 


water ballast and call it freight space. Mr. Denny had 
done good by his resistance to this measurement of the 
cellular bottom as freight space. He then spoke of the 
anomalies of the existing law, and mentioned a case in 
which by taking 12 tons out of the engine and bunker 
space the freight charge on the vessel was reduced from 
over 1100 to 900 tons. The law as it stands taxes shi 
builders and owners for improving the safety of their 
ships, and prevents the obtainment of proper freeboard. 
Sir Edward Reed said it was only under certain condi- 
tions that a dip was made into the ballast forfreight. The 
Commission was n , because the law needed pro- 
tection, and Mr. Waymouth’s propositions were to some 
extent absurd, as such vessels as the Holyhead steamers, 
with little immersion on one hand, and, on the other hand, 
deep screw vessels, could not be rated by them, and pas- 
senger ships could not be loaded so as to pay a proper 
freight due. 
r. Denny said the measurement of the double bottom 
as freight could not be justified. If we measure part of it, 
why not all? This measurement prevents improvements, 
as it taxed them, and short voyage steamers got great 
advantage because bunker space could be so small. On 
long voyages shipbuilders grudge the space needed for the 
valuable safe double bottom, because it could not be used 
for freight, and yet was charged as such. 
Mr. ‘Scott spoke of the origin of the discussion, and 
referred it to the action of the dock boards, one of which 
had its receipts of £1400 reduced to nothing owing to the 
Act. 
Mr. Rundell was of opinion that double bottoms con- 
tributed to freight earning in some cases, but the system 
of measuring and deductions was vicious, and one effect of 
the law had been during the past eight years that, 
on an average, vessels had 9 per cent. less freeboard and 
took 15 per cent. more cargo than previously. 
Mr. John could not see what advantages Mr. Rothery 
could get by giving up space element for weight element, 
but enco' ment should be given to the out-of-the-water 
part of the 
Mr. White, in reply, said Moorsom only intended to 
measure available cargo space, and this “service rendered” 
measurement was strongly supported by Bougier in his 
Traité de Navire, instead of measurement by earnings. He 
thought it was not by a Royal Commission, but by com- 
petent scientific naval architects, and such men as Moor- 
som, that this question could be settled. 
The President remarked that the general opinion seemed 
to be against these reductions; and respecting the dipping 
into the cellular bottom to measure freight, it ap the 
law interfered with safety, and, if so, the law was bad. 
The next paper read was by Mr. W. W. Rundell, on 
TonnaGE MEASUREMENT, MovuLpeD DeEpTH, AND THE 
OrriciaL Register 1N RELATION TO THE FREEBOARD 
or Iron VESSELS. 
Tonnage measurement was only referred to in this r 
as far as it relates to the question of freeboard. 1 
deck tonnage is an element which has been introduced 
more or less directly into all schemes for indicating on a 
ship’s side percentages of spare buoyancy. A ship’s regis- 
tered tonnage is, however, of no value for this purpose any 
further than it approximates to or bears some fixed pro- 
portions to her total displacement. Until recently the 

roportion between the two has not differed very widely. 
Recently, however, by the introduction of double bottoms 
on the longitudinal construction in steamers the case has 
been much altered. In these vessels the difference between 
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the internal and external measurements is so great that 
neither under-deck tonnage nor registered depth of hold 
are any longer satisfactory guides to their carrying power 
and freeboard. A continuous double bottom of twice the 
depth of ordinary floors is not at all unusual. A good 
many vessels of this type have been built, and are now 
building. Probably about one out of every eight steamers 
built during the past year was of this kind. Something 
more therefore than is now recorded in the official register 
of such vessels is requisite for estimating their freeboard. 
How can this deficiency in the official measurements be 
amended? What other recognised measures can be sub- 
stituted for them? Among the first recommendations 
made by the late Tonnage Commission were proposals to 
give greater freedom to the official measures ; to make new 
rules for measurement suited to the present state of ship- 
building ; to make regulations for fixing a normal or 
standard depth for floor plates. Their motives for making 
these recommendations were evidently a desire to retain 
the Moorsom system of internal measurement, to equalise 
the incidence of tonnage dues, and to avoid any break or 
irregularity in the general tonnage statistics of this country. 
One may reasonably doubt the propriety of attainin 
either of these desirable ends ; fixing a stand 
depth for floor plates. The remedy he submitted 
for consideration rigidly retains the principle of making 
one hundred cubic feet equal to one register ton. 
Under-deck registered tonnage will be obtained by multi- 
plying total displacement in cubic feet by the proper frac- 
tion as indicated in the above table, and then dividing the 
quotient by the present divisor of 100. A vessel’s regis- 
tered depth of hold has never been more than an approxi- 
mate index to her real depth, but its entry the ship’s 
official register, and the ease with which it can 
pomernats have made it a very convenient factor 
in estimating freeboard. In the new type of steamer, as 
depth of hold bears no regular relation to the actual depth 
of the vessel, moulded depth becomes of immediate 
importance. Under the proposed mode of obtaining 
under-deck tonnage a record of depth of hold would no 
longer be Bee os and moulded depth would naturally 
take its place on the official register. He referred here to 
a relation between moulded depth and total displacement, 
‘to which he directed attention in 1874. The chief point 
is that in vessels of medium form 30 per cent. of total 
displacement corresponds exactly to 25 per cent. of 
moulded depth, thus giving a simple mode of cutting off 
or indicating 30 per cent. of spare buoyancy in all vessels 
which approach the average form, and as there is usually 
very little difference in a vessel’s displacement per foot 
above this point, it becomes very easy to indicate any 
smaller percentage. 

The argument of the greater part of the remainder of 
this paper was founded on certain tables of freeboard 
which had only been issued tentatively by Lloyd’s, and 
which are still under consideration. It was, therefore, 
considered that this was a matter still private to Lloyd’s 
and not open for discussion, The reading of the paper 
was therefore stopped here by show of cot. 


The next paper read after Mr. Rundell’s had been stopped 
was by Mr. B. Martell, on 


Tae Basis ror Frxine Surraste Loap-Lines For 
CANTILE STEAMERS AND SAILING VESSELS, 

In a recent issue of rules by the Government for the 
guidance of their officers relative to the load-line to be per- 
mitted to mercantile steamers and sailing vessels, it is 
observed that the load-line for steamers is to be determined 
in relation to the length of the vessel by allowing so many 
inches per foot depth of hold as the length varies; and for 
sailing vessels the freebourd is to be regulated by so many 
inches ‘ee foot depth of hold in relation to the tonnage. 
Here, then, we have two distinct principles; and as the 
Government have legal authority to detain vessels which 
are loaded to a greater depth than considered proper by 
their officers, whilst the Committee of Lloyd’s Register 
have just provided a column in that register for the inser- 
tion, when desired by the owner, of the freeboard considered 
suitable for any vessel, it will, it is thought, not be con- 
sidered uninteresting to glance briefly at the principles 
involved in the two rules referred to, and to their practical 
application. The rule of determining the freeboard of 
vessels by a proportion of the depth of hold is the oldest 
known, and it has many of the disadvantages which 
attached to the old rule for computing the tonnage of 
vessels, where their length and breadth only were taken, 
irrespective of the depth, and which led to the construction 


of narrow, deep vessels, having the least rise of floor and | be 


the smallest margin of stability. To perpetuate such a 
rule would be to hold out a direct encouragement to build 
the worst types of vessels, and if it were enforced, would 
do an injustice to, and render unprofitable, the finest 
sailing ships in the mercantile marine. To illustrate this, 
the diagram shows the forms of midship section of two 
sailing vessels, Section A shows the form adopted in olden 
times, and Section B that of many modern ships. If we 
= the narrow ship to measure 1000 tons, by the 
“depth of hold” rule in question, she would be permitted 
to load with a freeboard of 2°7in. to every foot depth of 
hold, which in this case would be 4ft. 11}in. If, however, 
the form be improved, by giving increased breadth and a 
more shapely rise of floor, as shown in Section B, and if by 
this desirable alteration the tonnage be increased to 1200 
tons, discouragement is given to this improved type by 
increasing the freeboard, and thereby compelling the vessel 
to carry less . The freeboard in this case would have 
to be increased from 4ft. 11}in. to 5ft. 1din., representing 
a loss in carrying capacity of 32 tons of dead-weight ; 
whilst, on the other hand, if these vessels were both laden 
so as to have the same percentage amount of surplus 
buoyancy, or lifting power, the broader vessel—Section B 
—would require tohars 4in. less freeboard than the narrow, 
full vessel. By this comparison—if the same height of 
freeboard for both forms of vessels were insisted on—a loss 
is represented in carrying power of the better formed and 
safer vessel of about 100 tons ; and the reason assigned for 
this appears to be that such vessels, with “great rise of 


floor, are more uneasy ina seaway.” Such a reason as this 
will create amazement in the minds of many owners and 
captains of these fine vessels, as it is well known that this 
improved form of ship has been successfully sailed for 
years, not with increased freeboard, but with less, corre- 
sponding with the same amount of surplus buoyancy in 
the two cases, As differences of opinion, however, may 
exist as to what may be regarded as “ great rise of floor,” 
Figs. 1 and 2 are given, as showing midship sections 
of well-known vessels, having for their size as great or 
more rise of floor than any other vessels in the mercantile 


3 Ia 
LENCTH 
BREADTH 
DEPTH OF HOLD 
TONNACE UNDER DECK 1000 


SECTION A SECTION B 


LENCTH 
BREADTH 
DEPTH OF HOLD 
TONNACE UNDER DECK i200 


marine. Section, Fig. 1, is that of the Thermopyle, the cele- 
brated Australian clipper, of about 1000 tons, belonging 
to Messrs. G, Thompson and Co., which vessel has now 
been running uninsured for the last fourteen years, 
Fig. 2 shows the Lammermoor t of vessel, of which 
many have been built in the Clyde for Liverpool owners. 
These vessels are about 1600 tons, and have been running 
for years, and are known from long experience to be some 
of the finest sailing ships in the world, carrying their 
cargoes without damage, and with the greatest comfort 
to their crews. The freeboard at which these 
latter vessels invariably sail corresponds with an 
amount of surplus buoyancy of 28 per cent. of the 
total volume of the vessel. Fig. 3 is the midship 
section of a full-formed vessel, similar to very many now 
built, and of the same principal dimensions as the latter. 
The inapplicability of a rule requiring the same height of 
freeboard for two such ships of Uasintien form is apparent, 
when it is considered that if the required height of free- 
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board of 5ft. 9in. were applied in the two cases, it would 
cause the more finely-formed ship to have a much greater 
height of freeboard than that corresponding with 28 per 
cent. of surplus buoyancy, with which she has been safely 
sailing for years, and would reduce the dead-weight carry- 
ing power of this fine class of ship by 200 tons, without, 
as far as can be seen, any corresponding advantages as to 
safety. The operation therefore of these two rules would 
appear to be that, by the rule of requiring the same per- 
centage amount of surplus buoyancy, or lifting power, for 
all vessels of the same size, it can be fairly adapted to 
meet the requirements of vessels of various degrees of 
fineness ; whereas by the application of the old inelastic 
rule of “Inches per foot depth of hold,” vessels of the 
shapeliest form, which experience has shown exhibit the 
finest sea-going qualities, cannot be sailed in fair competi- 
tion with those whose sections approach more nearly to a 
rectangular form ; or, in other words, which, under the same 

rincipal dimensions, can, with the same height of free- 
Sein carry the greatest amount of dead-weight cargo. 
To frame a rule for freeboard which would be omunalie 
considered satisfactory for all types of sailing ships is 
simple as compared with that of determining what would 
accepted as suitable for the various types of steam 
vessels now in existence. When once the principle was 
determined and rules framed for flush-decked sailing vessels, 
it would be only necessary to consider the allowance 
fairly due to the additional safety afforded by a well-con- 
structed forecastle and poop. But in reference to steamers, 
it may be safely affirmed that having in view the large 
deck openings found to be necessary in steamers in the 
engine and boiler spaces, and for rapidity of loading and 
discharging, those which are quite flush-decked are exposed 
to greater danger than where such openings have sub- 
stantial superstructures over them 6ft. or 7ft. high. 
There ‘is no doubt that whilst greater safety is pro- 
vided by these erections, there is to some extent an element 
of danger imported. Where, for instance, a vessel has a 
long poop and bridge-house connected, in addition to a 
forecastle, the s tween the front of the bridge-house 
and after part of the forecastle being enclosed, as is some- 
times the case, by high solid bulwarks, a space, or “ well” 
—a term it is often known by—is formed for the reception 
of water which may find its way into it in rough weather. 
This danger, however, has, in comparison with the addi- 
tional safety afforded by a long raised deck, or poop and 
bridge-house and forecastle, been much magnified, when 
low bulwarks and proper freeing ports are provided, and a 
strong prejudice in the minds of some has been unneces- 
sarily created against this type of vessel, which experience 
of their relative immunity from loss shows to un- 


merited. The liability of small flushed-decked cargo 
steamers to great peril in encountering heavy gales at 


sea, from the certainty of the deck being inundated, is 
so clearly recognised by steam shipowners of experience, 
that such vessels are very rarely built for cargo-carryin 
purposes for over-sea voyages, but, as a rule, are pro- 
tected by substantial superstructures extending over 
varying lengths of the upper deck, and instead of owners 
being discouraged from incurring the extra expense, it is 
thought that every encouragement should be held out by 
allowing a much fairer reduction for the additional safety 
provided. The element of length is one of considerable 
importance in assigning a proper amount of surplus 
buoyancy or freeboard. Many steam vessels, however, 
exceed any normal proportionate length which might be 
taken as a basis, and for these additional freeboard should 
be provided. Probably the simplest way in which this 
rovision can be made is by arranging a table upon the 
is of surplus buoyancy for steamers of normal propor- 
tions, in which the length does not exceed twelve times 
the moulded depth, and then requiring additional freeboard 
for vessels of greater relative length, the amount of increase 
being dependent in each case upon the excess of the ratio 
of the length to the depth above that limit. Where, how- 
ever, as is the case in many one and two-decked vessels, a 
considerable portion of the length of the deck is covered by 
erections of a substantial character, there does not appear 
to be any necessity for this increase ; and, for a similar 
reason, in spar and awning-decked vessels the amount of 
the freeboard should not be made strictly dependent 
upon that assigned to fiush-decked vessels of the 
same proportionate length and depth to the main deck. 
Any general scheme for fixing safe load-lines for vessels 
cannot be satisfactory if it be known that vessels of certain 
types and proportions will be frequently loaded—and, in 
fact, are built to be loaded—with cargoes of such a nature 
that when immersed to the line assighed they will be 
unseaworthy from instability. This and many other 
points may be provided for either by fixing on a sufficient 
proportion of surplus freeboard buoyancy, giving a safe 
range of stability for the proportionately narrowest 
vessel ; or by fixing this amount for vessels of ordinary 
definite proportions, and requiring a greater amount for 
vessels where the proportionate breadth is less than this. 
The best and justest course would be to provide for the 
ordinary and best description of vessels, and leave the 
badly-proportioned to be dealt with by a special rule. 


Mr. Denny, in the discussion which followed this paper, 
and which was influenced by, if not to some extent upon, 
Mr. Rundell’s paper, seemed to consider that the Institu-- 
tion should not endorse the idea that large vessels needed 
greater surplus buoyancy. When a ship is foundering, as 
great an amount of surplus buoyancy is wanted so as to 
give time for escape from a small as from a large vessel. 
As to freeboard or surplus buoyancy for stability, he 
considered that static stability measured by metacentric 
height and dynamic stability as measured by freeboard, 
were convertible values, as a ship may be equally safe and 
good with small metacentric height and large freeboard, or 
with large metacentric height and low freeboard. Mr. West 
referred to certain freeboard tables mentioned by Mr. 
Martell, and said that the question had been brought 
forward by the latter much as a matter of strength, which 
he did not agree with. Neither was the question to be 
settled by any reference to coefficient of fineness or dead 
weight stability. He could not see why the influence of 
length should be brought in at ;',, it might with equal reason 
be broughtin at. Safety he considered could not be other 
than relative, and, if so, the question was how much safety 
was required. If safety was to be the chief condition, 
then ships would be built of a form to meet that require- 
ment, but speed and some other considerations would have 
to be proportionately given up. His meaning he illustrated 
by saying that if every vehicle which passed through the 
city of London were prevented exceeding four miles an 
hour, probably all of the several hundred lives lost per 
annum by street accidents would be saved. But the speed 
was a necessity, and safety a question of how much risk is 
it worth while to run. Mr. Withy, whose firm has 
built a good many well-decked ships, denied Mr. 
Rundell’s statement as to deeper loading now than 
eight years ago. He gave some figures, showing 
the safety of well-deckers, and laid much stress on 
the value of shear, which in these ships was often 20in. in 
100, so that with 2ft. freeboard amidships they had 4}ft. 
aft and 8ft. forward, and one ton buoyancy in shear was 
more valuable than one ton amidships, Well-deckers 
have really, he said, less well than any other ships. 
Mr. Scott maintained that it was necessary to have 
greater surplus buoyancy in large than in small ships, as 
large ships took such heavy seas, and where a big ship 
would go through seas or roll in a trough, the smaller ship, 
with less surplus buoyancy, would ride the seas and be the 
safer. Under the present rules shipbuilders were placed 
in an absurd position as to freeboard, as proved by the 
recent cases in Glasgow, which could not be settled 
because scientific witnesses could not agree as to freeboard. 
One speaker said the wealth of the several ship insurance 
companies refuted what had been said as to deeper loading 
and less safety than years ago. There were unsafe shi 
and unprincipled owners, but the rules generally should 
not be specially framed to meet an evil which only relates 
to 5 per cent. of the shipowing community. These should 
be separately dealt with. 

Mr. Martell then replied to the discussion; and the next 
paper read was by Mr. W. Denny, “On Launching Velo- 
cities,” which will be found on another page. 

(For continuation see page 254.) 
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THE Work oF INVENTORS.—The number of applications for 
patents for the first three months of the present year reached 1582, 
showing an increase of 153 over the number for the correspondin 
— of last year. Should this increase be maintained, the tota 

or the year 1882 will probably exceed 6000. A considerable pro- 
portion of the applications came from abroad, and in the period 
above named, France furnished 126, Germany 120, and the 
United States 209. No less than 367 originated in London, 
Thus France, Germany, the United States, and London, together, 
contributed 822, or considerably more than one-half of the to’ 
number for the first three menthe of 1882, 


| | 


246 


THE ENGINEER. 


Aprit 7, 1882. 


WORSSAWMS 


Fic. 5. 


A NuMBER of new machines for cask-making plant have 
recently been made by Messrs. S. Worssam and Co., Chelsea. The 
machines now made by the firm for the manufacture of slack, 
semi-tight, and tight casks are of several kinds, and present some 
interesting features in mechanical design. Amongst the 
machines for making casks for cement, flour, and other dry goods, 
is the head-turning machine shown at Figs. 1 and2. Heads for 
this purpose may be turned truly circular, which is not the case 
with others to be referred to. After the pieces forming the head 
have been dowelled together, they are then ready for the head- 


CASK-MAKING MACHINERY. 


turning machine. The head is clamped between two flat cir- 
cular plates, which revolve rapidly. The headstocks carrying the 
revolving head are moved to the right and left against cutters 
fixed to a bracket on the front of the machine, and which give 
the desired shape or configuration to the head, cutting it either 
square or bevelled. A foot lever in connection with one of the 
headstocks serves to set the head in motion, and at the same 
time clamp the head. The reverse motion of the treadle arrests 
the motion of the head and unclamps it. A second lever in con- 
nection with the bracket carrying the cutters serves to bring 


ee eee according as the head is to be squared or 
velled. 

Various sizes of heads can be made in this machine by simply 
adjusting the cutters to suit the dimensions of the required heads, 
and by employing different and suitable sizes of circular plates 
screwed on the mandrils of the headstocks. This cask head is 
driven at about 500 revolutions per minute. For ing semi- 
tight casks for sugar, coffee, salt, fish, &c., another form of head- 
turning machine is employed, but the same end is attained by 
similar means. 

A machine exhibiting much ingenuity in design for jointi 
staves for this class of cask, is shown by the ain. Figs. 
and 4, of a single disc stave jointing machine. This machine con- 
sists of a standard carrying a spindle, on one end of which is. 
mounted a disc, fitted with four cutters, and running at about: 
800 revolutions per minute. This disc is made slightly concave, 
so that the stave does not require to be so much bent when pre- 
— to the cutters as would be requisite were the disc quite 

t. 

The stave to be jointed is secured to a wood template of the 
curvature of the inside of the required barrel, screwed to a 
carriage in front of the cutter disc. This carriage is hinged or 
pivotted, so that the stave can be brought into contact with or 
removed from the disc. The stave is held by fingers at each end 
of the carriage, actuated by levers and a foot treadle, and cannot 
be loosened until the carriage is withdrawn from the disc and 
the foot removed. After one end of the stave has been jointed 
it has to be removed from the clamp and reversed, to joint the 
other edge. In order to secure both ends of the staves being of 
equal width, stops are provided, against which the already jointed 
edge of the stave is pressed. These stops work on one spindle, 
and have a simultaneous movement parallel to the face of the 
disc. A foot treadle serves to bring these stops into action or 
remove them as the case may be. 

The engraving represents a machine with one disc only. It 
can, however, be converted into a double machine by the addition. 
of a second disc mounted at the opposite end of the spindle, and 
an extra carriage. In some cases the discs are surrounded by 
wrought iron cases in connection with a pneumatic apparatus for 
drawing off the dust generated by the cutters. In making tight 
casks for petroleum, wine, beer, &c., it is necessary to take into- 
consideration the different expansions or shrinking and swelling: 
of the wood transverse to or in the direction of the grain. In. 
turning and bevelling the heads for these casks, for instance, an: 
oval form has to be adopted, the longest axis of the oval being: 
that across the grain. A machine for doing this is shown in the: 
engraving, Fig. 5. This machine completes the heads at one: 
operation ready for insertion into the casks. The head to be 
operated upon is clamped between two circular plates mounted 
on vertical spindles, to which a slow motion is given by a worm 
wheel and worm keyed to a shaft driven by a pair of fast and 
loose pulleys. The top circular plate is fitted with steel points, 
and adjusting screws, which press into the head and prevent 
the possibility of any of the pieces songs it getting loose 
whilst under the action of the cutters. e cutters are fitted 
to gun-metal heads mounted on vertical spindles revolving in 
different directions at a high speed in slides or carriages, which 
are adjustable to suit different sizes of heads. In consequence of 
the grain of the wood of which the head is composed expanding 
in one direction more than in the other, the head has to be made 
oval, the longer axis being across the grain of the wood. 

The ovalling motion is obtained by means of cams keyed to. 
the lower vertical spindle, acting on the slides which carry the 
cutter spindles. The slides are fitted with antifriction rollers,, 
which are pressed against the arms by means of weighted levers. . 
A hand wheel and rack and pinion serve to withdraw or bring: 
into work the slides and cutters. 

So soon as the head is turned and the ovalling motion per-- 
formed, a stop on the worm wheel previously referred to comes: 
in contact with a lever, and throwing the belt on to the loose: 
pulley, averts the motion of the head. The object of having: 
two cutter heads revolving in con directions is to ensure: 
the clean production of the head, no matter what may be the: 
direction of the grain of the various pieces ‘. r it. The: 
cutters can be sharpened without removal. is machine is: 
capable of turning out 200 pairs of average sized heads per day.. 
This machine takes about 8-horse power to drive it, and the 
cutters are drivén at 650 revolutions per minute. 
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pressame 
that in many places the water would not flow from the strest 
hydrants. In some pipes the deposit was over lin. in thickness;; 
6in. pipes were found reduced to an internal diameter of Sjim.to34ini. 
In the years 1875 and 1876 a number of miles of old ag were: 
cleaned by a scraper attached to iron rods oak eee hand. 


spring outward a thick rubber disc. i 
practically applicable to pipes of large diameter, but in 1880 overa: 
mile of 12in. pipe was cleaned by a scraper forced through the: 
whole length by the head of water in the pipe. This scraper was: 
one imported from Scotland, and its work was fairly successful... 
In 1881 the author of the paper constructed new scraping machines, , 
which differed from the others in having additional springs for the: 
cutters and the ep These scrapers consist of an iron rod, to» 
which are attached two pistons and two sets of cutting tools, one: 
in front of the other. e cutters are each made up of four strips+ 
of steel, 2}in. broad, sloping backwards from the rod, and at their~ 
outer terminations shaped and sharpened like the barbs of an arrow... 
Thus they can yield when requisite, and the cutting diameter cam. 
be altered by moving the steel strips. The pistons are of iron,, 
lead and leather, to which Mr. Keating adds rubber springs. With: 


this apparatus, and with the ordinary head in the pipes, about- 


twelve miles of 24, 20, 15, and 12in. pipes were cleaned at a totak. 
cost of 2;‘,c. per foot. The results were remarkably satisfactory,, 
as is shown by the fact that the average pressure on twenty-five: 
hydrants on the wharves increased from lb. in February, 1880,, 
to 52,4; lb. in February, 1882, These were on the low service, the: 
source of which is four miles from the city and 200ft. above tide. 
On the high service, the source being eight miles from the city 


y | and 360ft. above tide, there is now a pressure of 19 Ib. per inch at 


hydrants where the water did not flow at all. Some remarks were 
made on the overflow of the Mississippi river by Mr. Lyman 
Bridges, member Am. Soc, C.E. The area of the watershed at 
that river is 1,147,000 square miles, with an annual rainfall of 
80,000,000,000,000 cubic feet, and a drainage of 20,000,000,000,000 
cubic feet. The mean annual amount of sediment passing the 
mouth of Red River is given by Humphreys and Abbott as 
812,500,000,000 tons. The deposit of this at certain points isa 
source of constant danger. The speaker suggested, as a means of 
relief, the improvement of the old channel near the mouth of 
Red River, the improvement of the Atchafalaya and its 

bayous, a connection with th i i uemine, and 


e Mississippi at 
the improvement of the outlet to Atchafalaya Bay. 
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In Tue Enarverr of the 27th August, 1880, we gave illustrations 
and a full description of the lift on the river Weaver, at Anderton, 
as designed by Mr. Edwin Clark, Mr. Leader Williams, and Mr. 
Erdingham Duer. This establishes communication between the 
river Weaver and the Trent and Mersey Canal, and has a lift of 
50ft. 4in. We now give illustrations of a new canal lift con- 
structed for the French Government from the designs of Messrs. 
Clark and Standfield, Westminster, by MM. Cail et Cie, and 
erected by them on the Neuffossé Canal at Fontinettes, near 
St. Omer. The lift consists of the same essential as the 
Anderton Canal lift, with an improvement which will be referred 
to further on. The bacs, as the French term the lock troughs 
or tanks, are 5 metres in width, 45 metres in length, and 
2 metres in depth. These are balanced upon hydraulic rams, 
6ft. 7in. diameter, in press cylinders, which are at will in com- 
munication. The difference in level at Fontinette is 13°13 metres, 
or about 1.1 ft. less than at Anderton. In our illustrations, A are 
the troughs, B, the rams supporting the troughs; C, the press 
cylinder; D, supply pipes communicating with both presses; E, 
valve above referred to; F, see transverse section rod for working 
the valve E; G, permanent aqueducts; H, gates closing the 
aqueducts and troughs ; I, dry reception chambers for the troughs 
to descend into; J, accumulator; K, valve house. We shall 
not here describe the whole of the details of this lift, as they are, 
with one exception, the same as at Anderton, described at length 
in the above-mentioned impression. There is, however, one 
point to which attention must be drawn. Although the two 
troughs balance each other, it will be seen that when one is 
raised or the other depressed, there is an unbalanced head under 
the higher trough. If left to themselves, the two troughs would, 
of course, assume the same level. If, however, one of them be 
forcibly depressed, say 40ft., so as to elevate the other 40ft., it 
will be found that a weight of about 38 tons will be required 
to balance the weight of the head of water under the elevated 
trough, and the differential work expended in effecting this 

ce represents a certain waste of power and water every 
time a barge is lifted or lowered. This, though common to the 
usual arrangement of lifts, is avoided by Messrs, Clark, Stand- 
field, and Clerk, by an ingenious compensator arrangement, 
which maintains perfect equilibrium of the presses in all posi- 
tions, and enables them to be used without any loss of power, 
except that due to friction. 

As compared with the Anderton lift, the Fontinette loss of 
water is in the ratio of lin. to 5ft., that is, A; and by com- 
parison with an ordinary lock, the loss of water is only as lin. 
to 45ft., that is, less than z}5. As previously described, when 
loaded barges are descending and empty ones eooeomey 4 a volume 
of water equal in weight to the difference between the weights 
Se ascending barges is raised and passed into 

upper canal. 

Besides a second series of lifts which have been designed for 
the French Government, two series of lifts of somewhat similar 
dimensions have been designed for the Belgian Government. 

is series of lifts was designed for passing a canal over a range 
of hills, between Charleroi and Brussels, where water is not 
obtainable, The Brussels-Charleroi lift has troughs 5°76 metres 
in width, 45 metres in length, and 3°06 metres in depth. We 
need hardly say that these lifts are of very great importance in 
inland navigation, as they make it possible to carry canals through 
countries where water is scarce. 


WHITELAW’S TURBINE. 


IN the course of the discussion on turbines which has taken place 
in our pages, allusion was made to Whitelaw’s turbine. The fol- 


description appears in an old copy of the Mechanics’ M 
zine, and was written by Mr, Whitelaw _ _ 


Fic. 1 isa plan of the water-wheel, partly in section. On the 
right side of that figure are shown part a of the central opening for 
the water, an internal view of b one of the two arms, the governor 
valve c, and the —_ d, with one of the pistons for —— 
the valves. On the left side of the figure an external view o 

these and some of the other pieces are represented ; ¢ is a small 
four-way cock worked by the lever f, and m na flat rod, which has 
a —_— h fastened on it. This rod slides in guides, as repre- 
sented, and is at the inner end connected by a pin to the end of 
the lever f. To a cross piece on the rod m n one end of each of a 
pair of spiral springs ‘is hooked, and the other end of each spring 
is connected to an eye at the end of a small d pin g fast 

to the innermost guide for the rod m n, and by means of nuts 


Y 


SY 


wheel goes too fast, cause the rod, mn, to carry the end of th 
lever f outwards, and when the wheel revolves at too slow a rate 
the tension of the two springs will pull that rod so as to make the 
lever of the stop-cock turn in the opposite direction. This being 
the case, if the stop-cock and the connections with it and the ends 
of the two cylinders are properly formed, the pistons being pi d 
by the water from the arm will, by acting on the levers marked #, 
open the two valves, or close them, as the case may be, just far 
enough to maintain the proper speed of the wheel. 

The wheel revolves in the direction indicated by the arrow, and, 
as is well known, its motion is produced by the reaction of the 
water —— from the jet orifices and by the pressure of the 
water in the arms, I may add that the valves turn on the 


WHITELAW’S TURBINE. 


t 

hese pins are adjustable, so that the tension of the springs may 
be increased or diminished, so far as is required to allow the water- 
wheel to revolve at its proper speed. 

One of the pipes of the stop-cock e communicates with the in- 
side of the arm; the water escapes from the cylinder by a pit 
placed ——— the one now referred to. y one of the 
pipes at the side of the cock the water is passed to the inner 
end of both cylinders, and from the pipe on the other side the 
water is led to the outer ends of the two cylinders. The thick dotted 
lines y show the pipes leading from the stop-cock to the outer 
ends of the cylinders, and the two thick lines x represent the pipes 
which communicate with the inner ends of both cylinders. e 
two pipes last spoken of are jointed to the outer ends of the 
= ers, and the water from them to the other end of 
the cylinders through a hole bored in a strip or rib cast outside of 


each cylinder. 
It will now be seen that if the the 
extent, the centrifugal force of the th when the water- 


gudgeons marked r. s is a lever which fits loosely on the water- 
wheel shaft ; each end of this lever being connected by a rod ¢t toa 
pin fastened on each of the levers which work the valves, and by 
this arrangement the one valve is prevented from travelling 
quicker or slower than the other, so as to keep the jets, or the jet 
orifices, at all times of the same width. The dotted line k, 
drawn inside the jet piece of the arm, on the right side of the 
Fig., shows the position of the end of the valve when shut; the 
arc p is that in which the extreme point of the valve moves; and 
the other dotted lines at the place named are put there to assist 
in explaining the motions of the valve and that of the lever which 


works it. 

The r ting valves are packed with leather. One piece bears 
against the face or side surface of the rim, near the inner end of 
each valve, and is kept in its place by a plate bolted to the out- 
side of the arm, as represented on the right side of the Fig., and 
there is groove cut in the middle of the top and bottom of each 
rim, wl is filled with a strip of leather, so as to prevent the 
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water from escaping at the places named, and thus no water can 
get away, except by the jet orifices. A line drawn in the middle 
of the thickness from near the outer end to the inner end of the rim of 
the valve, on the right side of the Fig., represents one of the four 
grooves referred to. As the water-tight joint through which the 
water passes from the main pipe to the arms has already been 
described in your magazine, I need not explain it at this time. 

Fig. 2 is a side view of the main pipe u, the water-wheel j, the 
upright shaft or spindle 7, and the pair of bevel wheels o, which 
transmit the motion of that shaft to the horizontal shaft w, which 
communicates it to the machinery the water-wheel has to work ; 
the framing which supports the whole is marked g. The governor 
is not fully represented in Fig. 2, but there is enough of it there to 

lain the arrangement, and to assist in this, the same letters 
point out the same parts in this as in Fig. 1. 

If the water-wheel is used for working pumps, the length of the 
horizontal shaft may be extended till room for three or more sets 
of cranks, the same as that represented, can be got. When three 
is the number of pumps tobe kept in motion, the one set of cranks 
should be placed at an angle of 120 deg. to the other, and the last 
or outermost crank should be set at this same angle to the pair 
before it, in order to maintain the strain on the water-wheel and 
the eduction pipes as uniform as possible. 

Fig. 1 is drawn to a scale of }, and Fig. 2 to the scale of jin. toa 
foot ; so a pretty correct notion of the dimensions of the principal 
parts ascertained. 

The wheel represented in Figs. 1 and 2 is for a fall of 22ft., its 
power is 200 horses, and the speed 48 revolutions per minute. It 
in most respects resembles a water-wheel of that power that I am 
making for Messrs. Gwynne and Co., engineers, London, which is 
to work six single-acting pumps, of 20in. stroke and 8Qin. 
diameter, to raise water to a height of 460ft., for irrigating an 
estate. When finished I believe, no water-wheel in the world 
will be of greater power than this ; but be this as it may, it will be 
a large one. 

A correct idea of the construction of the horizontal wheel has 
now been given, but as different powers, heights of falls, &c., 
require different forms of arms and governors from what are 
represented above, it is not all that might be written on the 
subject, though I may have said enough, as the different forms of 
the wheel and many of the modifications of its parts are described 
in Nos. 913, 1004, &c., of your magazine. 

Two falls of 32ft. or 33ft. keep in motion two 30-horse power 
horizontal water-wheels, which work economically and well in 
other respects, and may be seen at work in two of Mr. Platt’s 
cotton factories at Hadfield, near Manchester. Mr. Richard 
Butterfield, Bradford, has a wheel like Mr. Platt’s, so far as the 

wer, the form of arms, and the height of the fall are concerned. 

Nineteen feet is the height of the fall, and 3}-horses the power of 
a wheel Mr. W. H. Pemberton, Holt, Norfolk, has worked for 
about six years. Mr. Helliwell, Kitson Wood Mill, near Tod- 
morden, a number of years ago, got from me two wheels of con- 
siderable power for a fall of 180ft. to 200ft.; 6ft. is the diameter, 
and seven revolutions per second, or 420 revolutions per minute, is 
the speed of these wheels, which have performed well ever since 
they were set in motion. Mr. Dove, Nutshill, Hurlet-by-Glasgow, 
has on his farm a 4 to 5-horse power wheel, made and erected b 
me more than twelve years ago, and which has done all his wor 
since that time. Below* are the names of ies in Greenock 
who have horizontal water-wheels, some of which I erected more 
than twelve years ago; it is at least six years since the last was 
set to work, and the whole of these wheels work well and give 
great satisfaction. 

The parties referred to in the note will, I dare say, show their 
wheels to any gentlemen who may wish to see them ; or, if written 
to, they, I have no doubt, will return a satisfactory answer to any 
questions that may be asked ; and as the first wheel Mr. Platt got 
from me is in the same place, and turns the machinery, that a good 
overshot wheel of about 40ft. diameter by 6ft. wide in the buckets 
once worked, he can give an account of the efficiency, the uni- 
formity of the speed, and the way in which the new wheel works in 
connection with his steam engine, as compared with the perform- 
ance in these respects of the overshot wheel; and as the second 
wheel Mr. Platt got has a governor of the kind described in this 
letter, he can give his opinion respecting it also. I could refer to 
many other parties, were it not that it appears to me, that the list 
below is not too short for your magazine ; but I dare say you will 
allow me to add, that Mr. Harrieson, C.E., Frocester-court, Stroud, 
Gloucestershire, can give an acconrt of how a horizontal wheel he 
has had in operation for a length of time does its work. 

The following table which contains the results of a series of 
experiments made with a small horizontal reaction water-wheel, 
will give your readers some idea of the efficiency of that kind of 
motion :— 

No. of |Revolutions of Weight on fric- OWCes of water Power of the 
experi-| wheel per tion brake in | Used by the | wheel, that of 


| wheel in one the water 

i minute. ounces. minute. | being 100° 
1 | 000°0 45°50 | 4923 j 00°00 
2 138-0 24°50 7130 74°92 
3 153°5 23°50 7557 75°41 
4 | 22°50 8141 75°76 
5 | 1940 21°50 8761 75°21 
6 | 208-0 20°50 | 9041 72°72 
7 | 2140 19°50 | 9389 70°21 
8 | 222°0 18°50 9644 67°28 
9 | 229-0 17°50 | 9872 64°13 
10 294°0 00°00 | 12040 00°00 


63°46in. is the height of the fall or column of water which 
actuated the wheel, and the radius or length of the arm of the 
friction brake the wheel was tested by is 15°96in., and the radius, 
or the length of the arm of the wheel, is about the same as that of 
the 

75°76, the coefficient of effect as shown by the fourth experiment, 
is high, seeing that the wheel is so very small. Other experiments 
which I made with a rather larger wheel gave results higher than 
those contained in the table. The water used was carefully 
measured in a box. The horizontal reaction wheel gives out more 
of the power of the water, and transmits it better than any other 
kind of water-wheel, and the action of the governor is very perfect. 

13, Ronald-street, Glasgow. JAMES WHITELAW. 

April 22nd, 1854. 


wa LETTERS TO THE EDITOR. 
do not hold oursel: msibl the opini: 
€ our oo respo opinions of our 


COLONEL CHESNEY, R.E., AND THE “STANLEY ENGINEERS” 

OF INDIA. 

sIk,—A letter appeared in your issue of 13th Jan last, signed 
by Colonel C. Chesney, R.E., late Principal of the Royal ase 
ing College, Cooper’s Hill, in which he endeavours to defend the 
engineers turned out by that institution at the expense of the so- 
called “‘ Stanley Engineers” or old Competition Wallahs. 

I being one of the “‘ Stanley Engineers,” think it my duty to 
correct Colonel Chesney’s mis-statements in as public a manner as 
they were made, and I trust for this reason you will be good 
enough to publish this letter in your widely circulated journal. 
The first mis-statement I would draw attention to is the following: 
—‘‘Some of them—Stanley Engineers—may have had some prac- 


_* Messrs, Fleming, Reid, and Co.; Mr. Houston, dyer; Mr. Joh 

Poynter, drysalter; Messrs. Patten, sugar-refiners ; and 

and Clark, engineers. To these gentlemen I may add Mr. Hollins, 

Pleasley Works, Pleasley, Mansfield; Mr. Wm. Peel, Taliaris Park, 

caster, Yorkshire ; the jereveh Com; 

J. Macnab, Midton, Paisley, 


b | quite understan 


tical training, but a large proportion of them had had none what- 
ever. The conditions of admission to the Indian Public Works 
Department in those days were the passing a very elementary 
examination, and the having served for one year as pupil to an 
engineer. But as it was not specified what sort of an engineer 
they were to serve under, or what amount of practical training they 
were required to undergo during that year, and as any one who 
chooses to do so may dub himself as a civil engineer and take 
pupils, practically the preparation of a large proportion of these 
young engineers had fallen into the hands of a few crammers ” 
who lived in London, who had no professional practice to speak of, 
and who worked up their pupils to pass the needful examination 
in mathematics and the elements of surveying. “* The so-called 
pupilage, in fact, instead of being pupilage under an engineer, as 
was intended, had in many cases degenerated into © pupilage under 
a tutor. Asa means for selecting engineers, trained or untrained, 
the examination and the test were a mere sham.” So far as the 
engineers that I was acquainted with, who came out to India in 
1866, 1867, 1868 are concerned, I know for a fact that most of 
them had received a good — education, and had been pupils 
of engineers in the United Kingdom of known position and repute. 
These young engineers, I may mention, posse! both technical 
and practical qualifications of no mean standard, and proved this 
by passing the test laid down by the Secretary of State. Some of 
the Stanley men were articled for periods varying from three to 
five years, and some even had been assistants up to the time of 
their examination, or “sham test,” as the gallant Colonel calls it. 
Colonel Chesney, I observe, would have the public believe that the 
engineers to whom the greater portion of the Stanley men were 
articled were a body of quacks! I don’t know what these worthy 
gentlemen will think of this insult, for it is nothing more nor less. 
Anyhow it would, I submit, have been in better taste had Colonel 
Chesney reserved his remarks, and so spared the feelings of many 
honourable gentlemen who are still living. 

As to the conditions of admission to the Public Works Depart- 
ment and the examination the Stanley Engineers had to 4 
would refer Colonel Chesney to the papers of what he the 
‘sham test,” published by Messrs. Hansard and Co., of Great 
Queen-street, London, by order of the House of Commons, and in 
your paper in the years the examinations were held. The condi- 
tions, he will find, were most strict, and were rigorously carried 
out by the India-office authorities. The examinations were most 
searching and complete, and were conducted by most eminent 
professors and officers appointed by the Secretary of State, such 
as the late Professor J. Cape, A.M., &c., Mr. George White, C.E., 
and the late Colonel C. D. Newmarch, R.E.—vide the opinions of 
the leading professional engineering journals published at that 
time—and I think, therefore, that Colonel Chesney’s remark as to 
‘sham tests” can only be intended asaslur on the India-office 
authorities for the careless manner in which he supposes they con- 
ducted these examinations. 

It is evident that the Colonel has a most superficial knowledge of 
the subject he has written about, and that he has not even taken 
the trouble to search for facts before making such unfounded 
assertions. It reminds me very much of the statement made by 
the Duke of Argyll in the House of Lords in July last, regarding 
the failure of the barracks at Allahabad, which he attributed to 
the gross ignorance of the civil engineers of the Public Works 
Department ; but which turned out upon inquiry to be attributable 
to the Royal Engineers. 

It is to be regretted that officers holding high State positions 
should lower themselves in the estimation of the public by making 
such rash and unfounded statements, as there is no possible excuse 
for their so doing, they having every opportunity of getting at facts 
if they will only take the trouble to do so. 

As to the few London “crammers,” into whose hands Colonel 
Chesney says the greater proportion of these engineers had fallen, 
it hardly needs comment; but I would in refer him to the 
parliamentary papers before alluded to, and he will find from them 
that the greater portion of the ‘‘ Stanley Engineers” had under- 
gone an expensive technical education at some university or college 

i by the Secretary of State, and had been articled to 
well-known engineers residing in the United Kingdom. I know 
for a fact that many of the Cooper’s Hill students are sent to the 
very firms of engineers—‘‘ quacks” as Colonel Chesney implies— 
for their period of practical training varying from six to twelve 
months, whereas many of the ‘“‘ Stanley eers” were 
for terms of from three to five years. 

The great advantage Government gained in obtaining engineers 
in the open market by the old competitive system was that they 
obtained a class of men who were thoroughly technical and prac- 
tical engineers at the absurdly low rate of 170r. per month—men 
who were sufficiently experienced to be placed in charge of large 
works when they arrived in India. I regret to say that this cannot 
be said of the Cooper’s Hill students, who are, after all, mere 
schoolboys, and are of very little use to the State until they have 
had at least two years’ experience in the country at Government's 
expense. This is a well-known fact to unprejudiced officers serving 
in the Public Works Department in India. 

Any number of men could have been obtained under the old 
competitive system, had the same advantages of pay and the other 
inducements been offered to them as are now offered to Cooper’s 
Hill students, and it would have been by far the most economical, 
efficient, and best system for the State; 350r. per month for raw 
Cooper’s«Hill students is a very different matter from the miser- 
able pittance of 170r. month for qualified professional men to 
start with in India. ere is no doubt this is the key to the failure 
of the old system; it was not through the inferior quality of 
material obtained in the open market, as Colonel Chesney wishes the 

ublic to believe, but rather because a sufficient number could not 

obtained at the rate of pay offered. If Colonel Chesney is 
unable to see for himself what kind of service the Stanley engi- 
neers have given in India, he will, if he will only make the neces- 
sary inquiries, find that these engineers are second to no other 
class of officers in the Public Works Department. Several of 
them have had, and still have, some of the largest public works in 
the empire under their charge and control, and what is more, their 
works have not failed. Not only does Sir A. Clarke’s unbiased 
opinion bear out this, but it is also the opinion of all other dis- 
interested professional authorities. 

As before stated, any number of qualified engineers can be 
obtained by open competition if proper inducements and a fair 
share of the prizes in the service are offered, instead of the bulk 
being monopolised by the Royal Engineers, as at present. Even 
the Cooper’s Hill Institution is managed by well-paid officers of 
the 1 Engineers, and I believe it will be found that they 
monopolise the best paid engineering appointments in that Insti- 
tution. It appears that in order to secure a pension for service in 
India, and in addition to find comfortable quarters and a good 
salary as principa! or professor at Cooper’s Hill, one must needs 
be a Royal Engineer. No wonder then that Colonel Chesney 
upholds his pet college; but he will find that it will only answer 
for a few years longer, as it is rapidly losing the popularity it at 
first enjoyed. The general opinion both in India and at home is 
that the sooner this institution is closed the better for the 
Government and the Indian taxpayer. 

India, February 28th. AN ABUSED STANLEY ENGINEER. 


STEAM ENGINE ECONOMY. 


Srr,—In your report of the meeting of the Institution of Naval 
Architects, in THE ENGINEER of the 31st March, there is a mistake 
as to what I said with respect to Messrs. Kirk and Parker’s papers 
which, if you will permit, I should like to put right. The hour 
was late, and I oom against time, and as fast as I could, and can 

that your reporter had some difficulty in getti 


my words down correctly. I need not repeat what I am repo’ 

to have said. What I did say, so far as the words incorrectly 
reported are concerned, was in substance this: That a priori 
reasoning about steam engines was fallacious; that experiment 


was the only safe guide; that experiment had shown that, with 

ures of about 60 lb., there was a certain ratio of expansion for 
each kind of engine which gave the best results ; that these ratios 
for jacketted engines were as follows :—For single cylinders, about 
seven ex ions; for pound engines, with cylinders in the 
ratio 1 : 2, about eight expansions ; with cylinders 1 : 3, about ten 
expansions ; with cylinders 1:5, about fifteen expansions; and 
that, under these conditions, the consumption was the same for all 
within 2 or 3 per cent., and was practically 18 lb. of water. I also 
said that, with about 80 lb. pressure, the consumption for one class 
—viz., that with cylinders about 1:3, whether tandem or with 
cranks at right-angles, was practically 16} lb.; therefore, if we 
were to argue from analogy at all, the presumption was that all 
classes of engines would require about 16} lb. at 80 lb. pressure, 
and so on for higher préssures. 

As the subject is a popular one I trust you will allow me to make 
two more remarks, although they ars not directly connected with 
the object of this letter. The first is with ages to the experi- 
ment pro} by Mr. Denny, viz., to test the advantage of multi- 
plying cylinders by comparing the results obtained when working 
with two cylinders and 90 Ib., and with three cylinders and 120 lb, 
This I submit will not be satisfactory. What should be done is to 
ascertain the consumption with two cylinders.and 120 lb. after 
finding out the most favourable ratio of expansion, and to com- 
pare it with the consumption when three cylinders are working 
with 120 lb, and the same vacuum as before. Such an experiment 
would go a long way towards deciding the point raised in the 

pers, the one proposed to be made will not. The second remark 
is about superheating. It is this, that in the case I mentioned of 
steam of 40 Ib. pressure worked in a single unjacketted cylinder, 
and superheated not to 380 deg. but superheated by 300 degrees, 
there was 24 per cent. of water at the end of the admission. 

I do not undervalue compound ergines at all; in many cases 
they are a practical necessity. All I wished to make clear was 
that so far as experiment taught, the multiplication of cylinders 
was not essential to economy of steam. MIcH. LONGRIDGE. 

12, King-street, Manchester, April 3rd. 


Srr,—In your report of the meetings of the Institution of Naval 
Architects, you make me say that Clausius has adopted my 
views of steam. What I did say will be understood from the 
following extract from my written out and somewhat extended 
remarks :—*‘ Steam as obtained from the boiler is steam gas, con- 
taining less or more moisture, The steam cannot be said to be 
saturated with moisture, for liquid particles continue to be formed 
in it during expansion. A perfect gas is matter travelling in 
single molecules, aggregations of molecules constitute liquid 
particles, each regation, however, still counting as one gas 
molecule, the additional molecules counting as liquid. This view 
of steam which I am working Out has also since been advanced by 
Clausius in the ‘ Philosophical Magazine” in June, 1880.” 

London, 4th April. J. McF. Gray, 


THE ECONOMY OF THE ELECTRIC LIGHT, 
Srr,—In my last letter I criticised, first, the manner in which 
sae had arrived at the costs of lighting the streets of a small town 

y the electric arc and by gas ; secondly, the relative efficiency of 
such lighting as you yee ; and thirdly, I sketched the general 
principles which should be followed in considering the costs and 
efficiency of different systems. I also said the street lighting of a 
small town was a severe test to apply to the system of “arc” 
lighting, and I intend this point to further illustrate the importance 
emiiaing fully all the conditions and requirements of each 
case before any comparisons of cost and efficiency of different 
systems are made. 

With gas it is not, in small towns at least, the street lighting 
which yields the companies the chief return; but that of the 
shops, factories, and ape houses, together with the sale of 
secondary products. If management, plant, mains, and working 
expenses had to be provided solely for the street lighting, the price 
per 1000 cubic feet might be an indefinitely greater amount in place 
of the 5s. which you have taken. In fact by taking gas at 5s., the 
comparison, supposed to be in similar cases, has really resulted in 
one between ‘‘arc” lighting upon a limited and gas upon an 
extensive scale. 

I do not go so far as to say that under no circumstances would 
this comparison be of use, but I think it is one of limited application, 
and not bearing much upon the main question as affecting the 
commuity at large. 

If in the case before us, “arc” lighting is to be applied solely to 
the streets, or even also to a few of the more important buildings 
and factories, whilst gas has still to be retained in the great 
majority of houses, then not much good to the community can 
result. A few trades may benefit conspicuously ; but the price of 
gas will in general be raised in consequence of reduced consump- 
tion. In “arc” lighting three of its more important advantages, 
which under other circumstances might be well worth paying for, 
are, when applied to street lighting, of no account, pa tae ar 
slight contamination of the atmosphere; secondly, small amount 
of heat given off ; and thirdly, the white colour of the light. 

Gro. P. CULVERWELL, Assoc. M.I.C.E. 

Co. Donegal, April 3rd. 


LOWS DRAWING BOARD, 


Srr,—I notice in your issue of 31st March an illustration and 
description of ** Low's drawing board,” the principle of which so 
closely follows that of a board I designed for my own use some 
eight years ago, and have since continually used, that I feel called 
upon to give you a sketch of its detail. 

The board proper of the usual soft wood is pannelled in an oak 
margin, in the solid wood of which is cut a continuous groove, 
inclined on the outer side, and vertical on the inner. Four oak 
slips forming continuous wedges fit the groove in the two sides and 
two ends of the d. The paper is damped, turned over the ver- 
tical edges into the grooves, and the wedges are pressed into place 
by a slight tapping all over. 

A sheet of double elephant has r ined as long as six 


months on one of these boards without getting loose. They have 

been made for some years back by Mr. W. F. Stanley, in four sizes, 

= 54in. by 33in. Several of them are in constant use in my 

office, and are a source of “pag convenience and saving of time. 
th as the day I got them. 


They are as clean and smoo 


Notwithstanding the hard wood and broad bearing surfaces of 
my wedge slips and grooves, I find that after a few years’ work the 
slips get a little slack, but they are easily brought up to work by a 
ply or two of drawing paper neatly glued on the back, and trimmed 
off to the depth of the slip. 

With the thin edges shown on Mr. Low’s slips there will be con- 
siderable tendency to get out of adjustment, even with the use of 
hard wood slips, and with them there will be the strong probability 
of their compressing the fibre of the soft wood board pd enlarging 
wd srr, more especially in the long groove at the side of the 


Ihave never sent you a sketch of my board, as I considered it 
too trivial to receive notice amongst renin 3 works, 
. G. M. Stoney. 
4, Westminster-chambers, Victoria-street, London, April 4th. 


Low’s Drawinc. Boarp.—In our notice of this patent board 
last week, we omitted to say that Messrs, Wrinch and Son, Ipswich, 
are the makers; 
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RAILWAY MATTERS. 
Mr. MicHart REyNO.pDs, author of ‘‘ Locomotive Engine Driv- 


ing,” ‘‘ Model Engineer,” “‘ Stationary Engine Driving,” ‘‘ Engine 
panion,” has returned to the London and Brighton Railway as one 
of Mr. Stroudley’s assistants, 


THE new railway from Bourg to Bellegarde vid Mantua was 
opened on the Ist inst. Besides shortening the journey from 
Paris to Geneva about thirty miles, the new route offers great 
attractions in the way of scenery. The highlands between Bo 
and the Swiss frontier are among the most picturesque an 
romantic in Europe, 

THE grant of free passes on railways in Australia is a 
question, The French Senate has agreed, by 145 to 53, to the 

h for bling legislators to travel on any of the French 
railways for 120f. a year.’ The T'imes Paris correspondent observes, 
‘instead of Parliament buying up the railways, the railways are to 
buy up Parliament.” 

Ir is stated, though not officially, that Sir Edward Watkin 
having driven his heading to low-water mark, has received an 
intimation from the Government that he must proceed no further 
at present with the undertaking. Sir Edward may, perhaps, find 
time to reform some of the abuses which render the South-Kastern 
Railway, to put it mildly, unsatisfactory. 

Ir the London, Chatham, and Dover Railway Company would 
repair the roof of Ludgate-hill station, it would be no longer 
necessary for passengers waiting for trains to put their umbre! 


minent 


up. In wet weather it is not easy to find a dry place on either of | 416 


the two platforms. The new station has not been begun ; the 
present roof (?) will not last till it is finished. 

THE line which the London and North-Western Railway Com- 
pany has recently constru between Rugby and Roade was 
opened on the 3rd inst., and will considerably facilitate communi- 
cation with Northampton. Up to the present time passengers, 
whether from the north or south, have been obliged to change 
trains at Blisworth Junction, atid on arriving at Northampton 
have found themselves landed at a shabby-looking station in the 
outskirts of the borough, the approach from the station to the 
centre of the town being both disagreeable and inconvenient. Now 
that the new line is completed they will be landed at the Castle 
station, which is much more easy of access, and is considerably 
nearer the principa] business thoroughfares of the town. 


Ir appears that the p d tunnel through the Pyrénées is 
attracting the attention of Rook politicians, and especially of the 
representatives of the departments which have most to gain by this 
important scheme. When recently a number of Senators waited 
on M. Varroy, Minister of Public Works, to impress upon him the 
advantages of pecney nwt the tunnel at the extremity of the 
railway which runs through those departments, General Deffis, the 
Senator for the Hautes-Pyrénées and Governor of the Military 
School at St. Cyr, produced several sketch maps of the proposed 
routes, urging the adoption of that which, passing through the 
valley of the Neste, enters the Pyrénées at a point almost equi- 
distant from the Mediterranean and Atlantic coast. This point is 
in direct communication with Paris by railway through Auch, 
Agen, Limoges, and Orleans. 

THE termination of the conference @ quartre in Vienna has 
created considerable sensation in Constantinople, because the 
te result is that the union of the Oriental lines with the 

uropean system is postponed and made dependent upon a new 
arrangement between the Porte and Baron Hirsch. It is believed, 
in diplomatic circles, according to a Reuter’s telegram, that Ger- 
many, in the interest of Europe, will co-operate with the other 
States immediately interested in bringing about the junction of the 
railways, by representing to the Porte that the understanding 
existing between Austria, Servia, and Bulgaria in favour of the 
execution of the clauses of the Berlin Treaty dealing with the 
railway question, renders it necessary that the Porte should ask 
Baron Hirsch to modify the convention of 1872 in such a way that 
Turkey may be able to give her adhesion to the general agreement, 


A FULLY-ATTENDED meeting of. the Central Committee of the 
railway servants’ nine hours movement was held on the 2nd inst. 
at the chief offices of the Amalgamated Society of Railway 
Servants, City-road, an engine-driver in the chair. Mr. George 
Boon, one of the joint secretaries, reported that the movement was 
making steady progress among the railway servants of the country. 
That was especially the case on the lines in the north-eastern and 
Welsh districts, The railway men in Sheffield were loyally 
pursuing the movement; and in other railway centres the men 
were taking up the question and starting local committees. A con- 
siderable sum of money had been remitted to the central office, 
being composed of a day’s pay towards agitating the question. In 
the course of a discussion it was stated by a railway servant that 
there was a general tendency to reduce the hour of labours on 
railways. 

THE Railroad Gazette record of American train accidents in 
Jan last shows a total of 137 accidents, in which 41 persons 
were killed and 198 injured. Twenty-three accidents caused the 
death of one or more persons; 33 caused injury, but not death ; 
and in 81, or 59°1 per cent. of the whole number, no serious injury 
ir recorded. These accidents are thus classed as to their nature 
and causes as follows :—Collisions: Rear collisions, 45; butting 
collisions, 15 ; crossing collisions, 4. Derailments: Broken rail, 7; 
defective rail-joint, 1; broken bridge, 2; spreading of rails, 4; 
broken wheel, 4; broken axle, 3; land-slide, 1; wash-out, 1; 
snow, 2; accidental obstruction, 4; misplaced switch, 10; rail 
pony removed, 2; unexplained, 28; boiler explosions, 2; 

roken connecting rod, 1; car burned while running, 1. This 
shows a total of sixty-nine derailments, no less than twenty-one of 
which happened to passenger trains, and by which fourteen people 
were killed in the one month. 

A HIGH railway bridge is described in the American Manu- 
facturer :—The Kinzua Creek flows at the bottom of a ravine 
between Bradford and Alton, Pa., over 300ft. deep and 2250ft. 
wide, This chasm has for years prevented a ti 


NOTES AND MEMORANDA. 


On the 2nd inst. there was a severe storm near Philadelphia with 
a whirlwind which caused much damage, A water tower at Read- 
ing was blown over, crushing three le who had sought refuge 
there, and injuring three. me loss of life is reported elsewhere. 
A very high wind pressure is thus to be allowed for, as has been 
shown by previous incidents in America, 


WHEN rubber plates and rings are used for making connections 
between steam and other pipes, leaking of joints may be prevented 
by using a cement prepared by dissolving shellac in ammonia. The 
pulverised gum shellac is ed in ten times its weight of strong 
ammonia, when a slimy mass is obtained, which in t or four 
weeks will become liquid wihout the use of hot water. This, the 
American Miller says, fastens well both to the rubber and to the 
metal or wood, and becomes by volatilisation of the ammonia hard 
and impermeable to either gases or fluids. 

InDUCED currents of polar interversions, by M. du Moncel. The 
currents from Fa pane of a coil on an iron bar, through a 
fixed magnetic field, are not of the same nature as those from dis- 
placement—in a fixed magnetic field—of this bar, reacting directly 
on thecoil. In the former case those generated by each half of 
the magnetised bar are in contrary directions, whereas in the other 
case they are always in the same direction, and their intensity 
increases with the amount of displ t, but it b almost 
nil in a complete movement of the coil in the former case. 


THE total ory of France B yng on the 18th December, 
1881, was 37,321,000, against 36,905,000 in 1876, an increase of 
5,000. The increase is almost entirely confined to the larger 
towns. The forty-six towns of 30,000 inhabitants and upwards 
show a total increase of population of 488,000. Only eight of 
them reveal a diminution, and only four of these eight reveal a 
diminution of any t. These are St. Etienne, which has 
lost 5800 inhabitants; Brest, which has lost 2200; Cherbourg, 
which has lost 1800: and Versailles, which has lost 1500. On the 
other hand, Paris has gained 237,000, Marseilles 38,000, Lyons 
30,000, Nice 25,000, Lille 15,000, Rheims 12,000, and Havre 10,000. 

To ascertain the number of bushels of wheat, for instance, a bin 
contains, level the surface of the wheat, measure the depth in 
inches, and the length and breadth of the bin also in inches ; 
multiply these together and divide by 2150, which is the number of 
cubic inches in a struck bushel. For instance, a bin 224ft., or 
150in. wide, has a surface of 6450 square inches, and for every inch 
in depth there will be precisely three bushels ; if the wheat is 30in. 
deep in such a bin, there will be 90 bushels in it. As 12}ft. by 
3ft. 7in.—or 150in. by 43in.—is a convenient size for a granary bin, 
it would be easy to mark the inches on the end or side, and for 
each inch to mark three times the number of bushels. A mere 
glance at the mark will then give the quantity in the bin. 

Mr. 8S. K. Deverevx, of New Brunswick, exhibited and explained, 
at a recent meeting of the Polytechnic Association of the American 
Institute, his new art, called Koptography, recently patented. 
Cherry, or other tolerably hard wood, is treated on and near the 
surface with any suitable “filler,” and smoothly finished. It is 
stained preferably a very dark colour. Then any designs—preferably 
hand-made and highly artistic—being drawn or stencilled thereon, 
the portion of the surface representing these designs is sunk by a 
rough-pointed instrument, worked by hand with a hammer or by 
any suitable machinery. The figured portion, with a portion of 
the adjacent plane surface, is then treated successively with shellac 
and gold size, and all which lies on the plane surface is wiped off. 
When the size is just sufficiently dried, gold leaf is applied. The 
gold leaf is retained on the sized surfaces only, and is protected by 
its sunk condition from any wear in the wiping or other treatment 
of the work. The invention, the Railroad Gazette says, is being 
tested on some of our standard manufactures of wood-work, in- 
cluding Stevenson’s cars and Steinway’s . A picture of the 
landing of the pilgrims is being prepared by this process on a panel 
64ft. by 6ft., for the steamer Pilgrim, being built at Chester. 

At the meeting of the Society of Tel hh Engineers on the 
23rd ult., Professor A. E. Dolbear, of Tufton ¢ College, read a paper 
on ‘‘ The Telephone.” Amongst other things he showed a tele- 
phone by which communication could be received by induction, 
when the telephone was 30ft. or more feet from the wire terminals 
of the sender. Professor Dolbear observed, that in Rice’s system the 
electricity was transformed into magnetism, which was transformed 
into the vibratory motion of the plate. There were two trans- 
formations in that case. In this—the lecturer’s—case the electrical 
transformation was but a single one. The electrical condition 
itself was immediately transformed into the vibratory motion of 
the plate, without the intermediary of magnetism. The simplicity 
of the instrument was very great indeed. He could hardly 
conceive how it was possible to make anything more simple, 
consisting of two plates in proximity to one another canandel by 
a convenient handle, and it could be carried from one place to 
another. He had heard it 50ft. from the terminal. It was 
only necessary to bring wires anywhere in the neighbourhood, and 
as many as were present who could be provided with instruments 
could hear all that was said. 


WHEN the gas explosion took place in Tottenham-court-road, the 
velocity of propagation of explosive ph was a question o 
importance. MM. Berthelot and Vieille have made experiments 
on the subject, and the results are of a somewhat unexpected 
nature. A straight horizontal lead tube, about 133ft. long and 
tin. interior diameter, was filled with a mixture of hydrogen and 
oxygen at atmospheric pressure, and the explosion started by means 
of an electric spark at one end. The flame, as it went along, 
ruptured two electric circuits, by acting each time on a grain of 
fulminate of mercury applied to a thin strip of tin. Thus a deli- 
cate chronograph was affected—the Le Boulengé, having a pre- 
cision equal to 1-20,000th of a second. When the tube, instead 
of being placed straight, was arranged in several parallel pieces 
with bent joints, the velocity seemed to be the same. The general 
average for both cases was 2841 metres, or about 9470ft. per second. 
The velocity appeared to be uniform throughout the tube; and 
with pressure varied between 1 and 3, the velocity seemed inde- 


railroad 

between that city and Pittsburgh. The Erie Railway is now 
spanning the ravine with a bridge, to make the long-desired con- 
nection y extending its Bradford branch to Johnsburg, Pa. The 
bridge will be the highest railroad bridge in the world—305ft. 
This is 60ft. higher than the Niagara suspension bridge; 170ft. 
higher than the bridge across the Ohio at Cincinnati; 189ft. 
above High Bridge, New York ; 170ft. higher than the East River 
Bridge, and 45ft. higher than Portage Railroad Bridge over the 
Genesee River. The Kinzua structure will consume 40,000,000 1b. 
of iron. It will require 30,000 yards of masonry. The cost will be 
over £100,000. The Bradford branch will connect with the Low 
Grade Division of the Allegheny Valley Railroad, and will make 
a short through route between New York and Pittsburgh. 

No less than 8242 miles of new railways were placed and opened 
to traffic in the United States during 1881. It is thought that more 
complete information will raise the total to 9000. This is the 
highest figure ever reached in one year. In 1880 more than 7100 
miles of line were laid; in 1871, a time of extraordinary activity, 
the development did not exceed 7379 miles. The works have been 
executed in 42 States or territories. Only two States—Con- 
necticut and Delaware have not shared in the growth. Texas 
stands at the head, with a construction of at least 1411 miles of 
line. Colorado comes next with 500 miles, 370 of which have 
been laid by the narrow-gauge see company of Denver and 
Rio Grande, which undertook in 1881 the construction, in whole or 
in part, of ten different lines. In Indiana, Illinois, New Mexico, 
and the State of New York the increase has varied from 300 to 
400 miles. The adoption of the narrow gauge has been increasing in 
the United States. Of the 258 different lines worked at in 1881, 
there are 43, or more than 17 per cent,, with a 3ft. gauge. This 
gauge is adopted on 1490 miles of the 8242 miles above referred to; 


pendent of pressure. The velocity is different in different gases ; 
thus, in a mixture of carbonic oxide and oxygen, it was found to 
be 1089 metres, and dilution of the other explosive mixture, of 
hydrogen and oxygen, with air, reduced the velocity. For instance, 
in a mixture containing 45 per cent. of the explosive gas, the 
velocity was 1439 metres. 


Proressor 8, THOMPSON recently stated that the observed 
diminution of the resistance of carbon under pressure in such 
instruments as the microphone transmitter is really due to the con- 
tact between the electrodes and the carbon. Mr. Herbert Tom- 
linson writes that there is no doubt the greater portion of the 
diminution of resistance is due to this cause, as pointed out in his 
paper on “‘ The Influence of Stress and Strain on the Action of 

hysical Forces,” Part ii., “‘ Electric Conductivity,” read before 
the — Society on January 26, and referred to in this column, 
The effect of a given amount of longitudinal traction or com- 
pression per unit area on the electrical resistance of some carbon 
rods was not greater than is the case with the metals tin and lead, 
for whereas a stress of one gramme per sq. cm. uced a varia- 
tion of conductivity of from 7684 x 10 —!2 to 11,420 x 10 —!2 per unit 
in the case of five carbon rods, the corresponding numbers were, 
with tin and lead, 10,540 x 10—!* and 17,310x10—" respectively. 
The carbon rods were of the sort used for the "i of electric 
lighting, and their baggage varied in almost the same proportion 
as their susceptibility to change of resistance from stress, so that, 
the alteration of resistance divided by the strain produced, ranged 
in the five specimens between the limits 27144 and 2-835. e 
corresponding numbers in the case of most pure metals (aluminium 
is an = are greater than these, and in the case of nickel, 
with which metal curiously enough the effect of moderate longi- 
tudinal traction is to decrease the resistance, the alteration ef eon- 
ductivity, Mr, Tomlinson says, is much greater: 


¢ | the several years are as 


MISCELLANEA. 


A Law has been passed by the French Chamber abolishing the 
system of workmen’s livrets, as interfering with personal liberty. 

THE New York World is printed by Hoe perfecting presses, one 
of which prints, cuts, pastes, and folds into size for post at the 
rate of 10,000 per hour. 

BALMAIN’s luminous paint has been used on the Black Jack 
Buoy, Isle of Wight passage, and four captains of the steamers 
plying to the island have spoken very highly of its value. 

AN accident recently occurred to the Hammersmith Bridge, so 
that repairs are necessary, and while they are going on only 
single horses and carriages will be allowed to pass over the bridge. 

OnE would say that if gas-illuminated buoys were requisite 
anywhere it would be between Southampton and the Isle of Wight, 
but the captains are even thankful to get a buoy painted with 
Balmain’s luminous paint. 

THE total loss by fire in Birmingham in the year past has been 
£23,344, and £461,715 is the value of the property at risk. As 
compared with last year, there has been an increase of £9519 in 
the estimated loss, and of £181,729 in the amount of risk. 

A PAMPHLET, addressed to mechanics, has just been published by 
the Tanite Company, of 42, the Temple, Dale-street, Liverpool, to 
draw attention to the very numerous applications of the emery- 
wheel as a rotary file, and giving instructions as to the choice of solid 
and other forms of emery-wheels for various work. It illustrates a 
large number of machines for shaping, fitting, &c., by means of 
emery-wheels, 

Arter ’Change in Wolverhampton on Wednesday, the consumers 
of finished iron and not a féw pig masters, expressed the conviction 
that at next week’s quarterly meeting there will be a declared 
drop in marked finished iron of 10s., since, at the close of last 
week, before the drop in coal, certain firms were selling that iron 
under list rates, and it transpired that some sheets are procurable 
at 20s. down on the month. 

THE town refuse treating machinery and apparatus made by 
Messrs. Manlove, Alliot, and Co., is being very extensively and suc- 
cessfully adopted, one reason for its success being that the cinders, 
cabbage stalks, &., in the refuse furnishes the fuel for doing the 
work, What is more—and this is dreadful—is that the fuel so pro- 
vided is much more than is required for the work, and itis proposed 
tolight some places by electricity by means of this waste. 

THE pros s has been issued of another electric lighting com- 
pany, namely, the Great-Western Electric Light and Power Com- 
pany, with a capital of £250,000. It has secured a concession from 
the Anglo-American Brush Electric Light Corporation, under which 
the exclusive right of use or sale of their dynamo-machines and are 
lamps, together with a license for exclusive rights of use or sale of 
the ‘‘ Lane-Fox ” incandescent lamp, is secured for the counties of 
Gloucester, Somerset, Devon, Cornwall, Dorset, Wilts, Monmouth, 
a Pembroke, Carmarthen, Radnor, Brecon and Here- 

ord. 

TuHE Great Eastern Steamship Company rf that as the ten- 
dency is to build vessels of a greatly increased tonnage, the time 
is not far distant when either profitable employment will be found 
for the Great Eastern or that an opportunity will present itself of 
disposing of her at a price approaching her value. At the recent 
meeting of the company the directors said that ‘‘in their opinion 
it only wanted a little outlay to make her the fastest, most 
economical, and safest vessel afloat.” When talking of the Great 
Eastern it is perhaps desirable that what is meant by “‘a little” 
should be explained. 

THE ordinary meeting of the Manchester Geological Society was 
held on Tuesday, Mr. George Gilroy, president, in“the chair, A 
short discussion took place on the Koepe system of winding for 
collieries ; Mr. W. E. Teale also exhibited an apparatus now being 
adopted in the South Wales collfery district for ascertaining the 
presence of gas in crevices or amongst rubbish where the fireman 
would be unable to penetrate. A discussion on the safe lighting 
of mines which had brought together a large number of colliery 
engineers from the district was unavoidably deferred to a subse- 
quent meeting. 

Iron shutters have been condemned in America. During the 
examination of Mr. Esterbrook, Superintendent of Buildings, by 
the jury impanelled to fix the responsibility for the loss of life at 
the old New York World office fire, he said there ought not te be 
an iron shutter permitted on any building in the city. The effect 
of iron shutters was to confine a fire within a building, preventing 
the firemen from gaining access thereto until it became a raging 
furnace within, resulting in a fire that could not be controlled. He 
suggests that they might be of service in narrow streets in protect- 
ing a building from a fire raging on the opposite side of the street, 
but when employed for this purpose they should be ieft open 
habitually, and only closed when danger is imminent. 

THE annual report of General Dumont, the American Supervising 
Inspector-General of Steam Vessels, shows an encouraging decrease 
of 29 per cent. in the number of lives lost during the past five years 
compared with the preceding five, notwithstanding an increase of 
59 per cent. in the ber of p gers carried. The figures for 
follows :—From 1872 to 1876 the total 
number of lives lost was 1802; passengers carried, 597,115,085 ; 
steamers inspected, 19,819. From 1877 to 1881 the total lives lost 
was 1053; carried, 932,500,537 ; and steamers inspected, 22,132. 
General Dumont recommends a large reduction in the tax upon 
licensed officers of steam vessels. He would have the inspector’s 
fee for granting certificates reduced to 2s. It now averages 30s. 


A NEW ocean steamship, invented by the captain of the Cunard 
steamer Batavia, is, says the Colonies and India, being built near 
New York by the American Quick Transit ee of 
Boston. She is composed of wood, has a turtle back deck, no 
masts, and nothing on deck except a pilot-house, ventilators, and 
the smoke pipe. The length is 151}ft., the breadth of beam is 
22ft.. the depth of the hold 164ft., the draught forward is 53ft., 
and aft 10}ft. The capacity is 512 tons. She will have three 
screws; the main one of four blades and of such pitch as to be 
capable of a speed of 30 knots an hour. The others will be fitted 
in the stern, behind the plates, and will be used in case of accident, 
when the plates will be used to steer with. The engines are of 
new design, and the ship is to be named the Meteor. . 

AT one time, remarks the American Machinist, the safety of a 
boiler, so far as concerned any danger arising from low water, 
seemed reasonably well assured by the fusible plug. Experience 
has demonstrated, however, that this, like other so-called safety 
devices, is not to be depended upon. In some instances, the 
material of which the fusible portion of the plug is made seems to 
gradually lose its nature, or, more probably, the base of the metal 
gradually wastes away, its place being occupied by lime and other 
deposits until it is well-nigh impossible to melt it. In other 
inst it b covered with scale and dirt, making it highly 
improbable that it will melt until the heat becomes dangerously 
high, So uncertain is it at what temperature such plugs will melt, 
that as safety devices they are of little use. 

A NeEw telephone has been made by M. Bottelier, which con- 
sists of a cylindrical copper box, about 5in. diameter and 2in. high, 
in which the different pieces are placed and covered with a Sid 
having a hole in the centre. To the right of this opening is fixed a 
mouthpiece in which to speak; the sounds emitted strike a 
vibrating plate screwed to the lid; the vibrations act on a magnet, 
suspended to the sides of a box by three steel wires, the tension of 
which can be regulated at will. It is easy to see how the system 
acts, the magnet being able—thanks to the elasticity of the wires— 


to oscillate slightly in the same direction as the vibrations of the 
plate to which it is attracted. As the magnetic action increases 
proportionately to the square of the distance, the amplitude of the 
Sociadien increases until the tension of the wires, on the one hand, 
and the elasticity of the plate on the other, equilibrate the attrae¢ 
tion: 


(For description see page 247,) 
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VIENNA.—Messrs. Gerotp and Co., Booksellers. 
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NEW YORK.—Tae Wittmer and Rogers News Company, 
n-street. 
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TO OORRESPONDENTS. 


«,* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 1d. postage stamp, in order that 
answers received by us may be forwarded to their destination. 

il be taken of communications which do not comply 


*,* We cannot undertake to return drawings or manuscripts; we 
must therefore request correspondents to keep copies. 


anonymous communications. 


Sream Pomp.—if you like to tell us, in confidence, what your invention is, 
we shall be happy to give you an opinion concerning its merits and chances 


will probabl et what ire in “ Mining Surveying and 
L.—You ly get wi ou require in in: ng 
Wpractical Tunnelling,” by F. W. Sime, 


and Co. 


which is most freq 


are. 


THE ECONOMY OF THE ELECTRIC LIGHT. 

(To the Editor of The Engineer.) 
my letter on the above subject last week there was 
dynam: 


Swan lamps, in two circuits of 25 each. 
$5, Mill-street, Belfast, April 4th. 
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THE COST[OFJTHE ELECTRIC LIGHT. 

In a recent impression we published the results of an 
experiment which we carried out at the Crystal Palace to 
obtain some information concerning the cost of the electric 
light. Certain statements have been since made which 

pear to render it ergs our figures should be 
eieeed in certain respects. ese statements refer, how- 
ther to the cost of the plant —— by 

ond, and not at all to the working ex- 
mses, § Messrs, Hammond, indeed, consider that we 
eo allowed too much for depreciation and wear and 
tear; but it is well to err on the right side in this 
direction. We stated that a plant of thirty-two Brush 
lamps, engine, and two dynamos could probably be had 
for £1000. We find, however, from Messrs, Hammond’s 
price list, that the dynamos cost as much as £400 each, 
and the lamps £16. In our estimate we allowed £300 
for a 12-horse engine, £10 each for thirty-two lamps, 
£150 each for the dynamos, and £100 for wire and — 
lator, &c., all net cash; and we included nothing for 
engine shed or lam because the cost of these 
things will vary with the wishes of the Town Council or 
other public body using the electric light. Messrs. Ham- 
mond’s estimate would, however, be considerably higher than 
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ours; butit by nomeansfollowsthat weare wrong, We believe 
that there are numbers of firms who would delighted 
to take up the manufacture of Brush 74 dynamos at 
£130 each. But it must be remarked that there are now 
mane royalties to be paid to the patentees both for lamps 
and dynamos, and these cannot be charged Bar geese, to 
the light. In course of time the patents will expire, It 
is quite proper that the patentees should be remunerated 
for their skill and outlay, and no reasonable person can 
take exception to this, Yet, on the other hand, it is per- 
fectly fair to the light to consider what the cost of its pro- 
duction will be when freed from the incumbrance of 
patentees’ claims. 

It happens that we are in a position to state exactly 
what Messrs. Hammond can do with the Brush system 
when they like to send in what may be termed a close 
tender ; and we are pleased to find that a very near corre- 
spondence exists between our estimate and facts of which 
we knew nothing at the time our estimate was made. A 
preliminary report by Mr. W. Haywood, City Engineer, 
to the Streets Committee of the City on the contracts for 
electric lighting has just been published. Three con- 
tracts were made which all expired on the 31st ult. 
The electric lighting is divided into three districts, as 
follows :—District No. 1 includes Blackfriars Bridge, New 
Bridge-street, Ludgate-circus, Ludgate-hill, St. Paul’s- 
churchyard—north side—and Cheapside, from its western 
end to King-street, the len of thoroughfare bein 
about 1648 yards. District No. 2 includes Southwar 
Bridge, Queen Victoria-street, Queen-street between 
Queen Victoria-street and Upper Thames-street, and 


to peng oc the total length of thoroughfare being 
a 


ut 1703 yards. District No. 3 includes London Bridge, 
ueen-street, between Queen Victoria-street and Cheap- 
side, Cheapside between King-street and Poultry, King- 
street, Guildhall-yard, Poultry, Mansion House-street, 
the open space in front of the Royal Exchange, Kin 
William-street, and Adelaide placé, the total length o 
thoroughfare being about 1521 yards. 

The Anglo-American Light Company—Brush system— 
took its contract for £1410, the Electric and — ame 
Company—Jablochkoff system—for £2930, and Messrs. 
Siemens charged £3720. The second company we have 
named was unable to out the provisions of the 
contract, which was made over to the Electric Light and 
Power Generator Company, working the Lontin system, at 
the same price. It will be seen that there is a wide 
difference between the prices char by the contractors, 
—— the length of street lighted is nearly the same 
with As regards the actual cost, we bave the follow- 
ing facts:—In district No. 1—lighted on the Brush 
system—the outlay for works has been £750. The cost 
of lighting for twelve months, from sunset to sunrise, 
£660. In district No. 2—on the Lontin system—the 
cost of works was £1470, and the lighting £1460; while 
Messrs. Siemens, in district No. 3, charge £1450 for works, 
and no less than £2270 for light. In district No. 1 are 
33 lamps, each of 2000 candles. In district No. 2 
there are thirty-two lamps, each of 1000 to 1500 candles; 
while in district No. 3 mon are six large lamps, each of 
5000 candles, and twenty-eight small lamps, each of 300 
candles; the total candle-power being, in the three cases 
respectively, 66,000, 45,000, and 38,400. Thus it will 
be seen that the Brush system has outstripped all its 
competitors by an enormous distance. Our estimate for 
the cost of thirty-two lamps working four hours a night 
was, in round numbers, £1000 per annum; but it appears 


_| that the Anglo-American Electric Light Company is 


actually ready to give the light of thirty-three lamps for 
much more than four hours a night for £660 per annum. 
We presume that this sum covers all expenses, and it is no 
doubt sufficient, provided the provision for maintenance of 
ene can be kept down to the very low estimate provided 

y Messrs. Hammond. There is not much wear and tear 
in a dynamo, yet 2 per cent. seems to be a very small 
allowance to meet its expense. Messrs. Siemens have 
written to the City Commissioners of Sewers, commenting 
on a statement publicly made by the chairman of the 
Commission that their system of electric lighting in the 
City was nearly four times the cost of They pointed 
out in effect that much of the cost of the lighting had 
been entailed by the merely experimental and temporary 
nature of their contract necessitating the provision of 
expensive machinery ; that it would have been cheaper if 
the contract had had more permanence, and if they were 
permitted to supply private houses in the same district 
with the electric light. They also stated that the com- 
parisons as to the expense of gas and electric lighting to 
the disadvantage of the latter were always made under 
the supposition that the lights were of equal brilliancy, 
whereas the electric light was far more powerful than gas, 
But the new contract submitted by Messrs. Siemens, so far 


from being cheaper because the experiment continued, was | B 


£3600 instead of £2270, being nearly six times dearer 
than gas. 
Coming now to the cost of gas, wefind that, including clean- 
ing, lighting, and repairing lamps, it would have amounted 
to £690, or about £30 more than that of the electric 
light in district No.1. In district No. 2 it would have 
cost £700, and in district No, 3 £612; in the two 
latter cases being very much less than the cost of elec- 
tricity. Rejecting districts 2 and 3, we may confine our 
attention to No.1. In it there are 156 gas lamps sup- 
planted by the electric light. The cost of maintaining 
them is almost precisely that of the cost of electric light- 
ing ; but the 156 lamps only give out 2500 candles, against 
showed our — that the cost 
of 500 gas ps burning 5ft. each, and giving 10,000 
candles, would be, if gas were 5s. per 1000 cubie feet, just 

owed nothing for cleaning and lighting and repairs ; 
but we find that in the City the ch these items is 
£350 per annum for 452 lamps, or nearly 15s. 6d. a lamp 
per annum. If we charged a similar sum against each of 
the 500 gas lamps in our estimate, the cost of gas would 
have greatly exceeded that of the electric light. 

Tt is by no means to be supposed that the Brush system 


marks the greatest advance that can be made in the direction 
of cheapness, On the contrary, there is every reason to 
believe that, as more experience is gained, pote and 
greater reductions can be made in cost. We have shown 
that the charge for power is almost nominal, the fuel 
consumed not costing 10 per cent. of the whole ex- 
penses incurred; and for this reason it would ap- 
pear that little or nothing is to be gained by im- 
provements in d os which have for their object 
the attainment of greater efficiency for a given weight. 
Other things being equal, the more efficient a dynamo is 
the greater will be the power required to drive it. Put 
into other words, we may say that a large inefficient 
machine will require no more power to work it than a 
small highly efficient machine. Two a objects should 
be kept steadily in view ; one is the reduction to the lowest 
possible point of the internal resistance of the machine, 
and the second the improvement of the commutators or 
collectors. These last constitute the weak point in the 
dynamo. Care should also be taken that the armatures 
are strong enough to resist centrifugal force. We have 
given a warning ere now concerning the fitting of small fly- 
wheels on dynamos to secure regular turning when gas 
engines are todrive them. The warning was not 
unnecessary. A few days since the armature of a dynamo 
flew to pieces at the Crystal Palace, but fortunately no one 
was hurt, and the lesson will prove valuable. 


THE HISTORY AND TREATMENT OF RIVERS. 


In the course of last session a Bill was introduced by 
Government to deal with the general question of the con- 
servancy of rivers; but from causes not needing descrip- 
tion, it failed to become law. This year the subject has 
been mentioned in the Queen’s Speech; a Bill, under 
charge of Mr. Dodson, has actually been brought 
forward ; and we have reason to believe that the 
Government are sincerely anxious to convert it into law. 
The subject, therefore, specially invites discussion by 
engineers, in order that the officials who will have charge 
of the working of the promised Act may have the fullest 
information as to the principles which will guide their 
practice. One very important branch of the subject, that 
— to floods, has, in fact, been lately discussed at 

t length before the Institution of Civil Engineers. 

this we may perhaps comment when the records are 
published ; meanwhile we desire to call attention to a very 
able paper recently read by M. Cotard on another division 
of the question, before the sister society in France. 

This paper, like French eae generally, takes wide 

und, and deduces its conclusions from general principles. 

e author had developed, in a previous paper, a general 
theory as to the history of rivers, founded mainly on a 
study of their existing phenomena ; and this theory he re- 
states in the present communication. He considers that 
the history of a river may be divided into three main 
periods, which we may as those of 
youth, middle age, and old age. In youth a river consists 
of a chain of pools, each surrounded by a rocky margin, 
over a gap in which it discharges its waters by a rapid fall 
into the next pool below. The erosion of this gap ually 
lowers the level of the pool. In middle age the pools, 
partly filled up by alluvium, partly emptied by the lower- 
ing of their levels, have become dry, and the river 
gradually cuts itself a sinuous course through the middle 
of the old lake bed, while at the same time it deepens the 
steep channels leading from one pool to another. The 
valley thus presents a series of flat basins, connected by 
narrow gorges, and each serving to some extent as a catch- 
ment basin, to receive and retain the water descending 
from the hills, and then it gradually into the river. 
In the third period, of ol , the whole bed of the river 
has been so far deepened, and the subterranean level of 
the waters so far reduced, that the basins have no longer 
any influence ; the rain waters run off at once into the 
river, which, in consequence, takes the character of a 
torrent, now high in flood, now scarcely flowing; and the 
higher slopes of the hills are so quickly deprived of moisture 
that their springs fail, and in some cases they may even be 


reduced to desert. 

For a proof of this theory M. Cotard points to the 
numerous rivers which are to be found in each one of the 
three conditions. On this point there need be no dispute. 
The division of a mountain stream into pools and shallows 
is one which is familiar to every fly-fisher ; and the same 
holds true generally with rivers, though the effect 
is masked Tans view by the depth of the waters. Again, 
all mountaineers must have noticed the very frequent, if 
not universal, division of a mountain valley into a succes- 
sion of basins or wide vales, connected by narrow gorges ; 
which would correspond with the middle-age period of the 
river's history. As examples of this class, familiar to 
nearly everybody, we may point to the gorge of the Devil’s 
ridge in Wales, connecting the upper and lower valleys 
of the Rheidol ; the gorge of a similar name in Switzer- 
land, between the plain of Andermatt and the expanse 
above the Lake of Lucerne ; the gorge of the Conway at 
Bettws-y-coed, with the rich dales of the Conway and 
Machno above, and the fertile vale of Llanrwst below ; 
and many others. Perhaps the grandest in the world is 
cited by M. Cotard, namely, the gorge of Niagara, which 
divides the lake system of Canada from the lower course of 
the St. Lawrence ; but there the dividing barrier of rock 
has not yet been cut away. The third period of old age, is not 
perhaps common in land, but is to be traced in the 
profound ravines and violent torrents of many parts of the 
Alps, and still more of the mountains of Asia and Africa ; 
while it attains probably its dest dimensions in the 

m notably augmen y human industry in draining 
meadows and swamps, felling forests, &c., not to speak of 
direct alterations in the river channels themseives. 

But to admit that these three conditions exist, and even 
are common, in the case of rivers, is not to admit that 
they are stages through which every river must necessarily 
pass. In laying down his theory so broadly, M. Cotard 
appears to us to have forgotten the great variations in the 
circumstances of different regions and epochs, Thus, it 
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will probably strike everyone that it cannot apply to rivers 
flowing mainly through soft or alluvial soils. tn such soils 
lakes are practically unknown, and in the rivers—generally 
deep and slaggish —which wander through them, the 
“pool and shallow” arrangement is absent. Again, if 
we confine ourselves to rocky districts, the theory rests on 
the assumption that the rivers have always had their own 
way undisturbed in channelling the valleys which contain 
them, and that all the features in their course have been 
carved by themselves alone. Now this is an assumption 
which no cautious geologist would endorse. There are at 
least two sputter: onikiei that of rivers, which may have 
acted, and probably have acted, to modify the features of 
every valley in Europe. These are, first, the action of the 
sea, covering the valley with silt when the country was 
deeply submerged, or excavating it by tidal currents and 
waves when it had been partially elevated and the valley 
formed a strait or estuary ; and, secondly, the grinding and 
ploughing action of ice, either in the form of a glacier, or, 
ess probably, of travelling icebergs. To trace the influence, 
in any given case, of these three agencies is one of the 
most fascinating problems presented to geologists ; and it 
cannot be said to have been even approximately solved. 
But there is ample reason for holding that sea and ice have 
been, speaking generally, at least as potent in the carving 
of our mountain scenery as the more continuous but far 
gentler action of streams. If this be so, it is clear that 
the regular process described by M. Cotard will have been 
frequently interrupted, and that the streams, when, after 
the lapse of ages, they have returned to their channels, 
will often have found that a large amount of work has 
meantime been done, in some cases for them, but in others 
against them. 

But, however we may dispute the fact of the history of 
any river having actually been as M. Cotard describes it, 
it is none the less true that this is the history which every 
river tends to create for itself, if it is allowed a quiet and 
uninterrupted career. Sup a rocky surface to heave 
itself up out of the ocean. It will clearly be uneven, and 
will contain numerous depressions and hollows, which will 
fill with rain water until they overflow. If two such 
depressions are contiguous, it is obviously probable that the 
neck dividing them will be at a lower level than else- 
where, and therefore that the discharge from the upper of 
the two will pass over this neck into the lower. i we 
have the beginning of the chain of pools. Suppose such 
a chain once formed, it is clear that the tendency of the 
current, running rapidly over the ledge which separates 
one pool from the next, will be to wear this ledge down, 
and thus to lower and finally empty the basin of the upper 
pool. How long the operation will take is a moot question. 
Our own belief is that mere running water has practically, 
or even absolutely, no effect in wearing away rock o 
tolerable hardness ; but such water is charged, at least in 
times of flood, with a certain amount of gravel and sand, 
which, scraping along the bottom, does undoubtedly 
possess a considerable power of excavation. Moreover 
ocean currents will gradually produce a similar effect, and so 
will the grinding action of ice. Hence, from one cause or 
another, the valleys will be deepened substantially in the 
way M. Cotard describes ; and the three periods he speaks 
of may be regarded as approximately correct, though the 
extent and duration of each will vary very greatly with 
different localities, 

We may now go on to consider the application which M. 
Cotard makes of the theory to a question of the highest 
agg interest, namely, works of river improvement. 

e artificial treatment of rivers has always one of three 
objects in view—either to prevent the flooding of the 
adjacent lands, to hinder the erosion of the banks, or to 
facilitate navigation. Now, the further a river has 
advanced in the history here sketched out for it, the more 
violent and intermittent will it be in its character ; hence 
the greater will be the danger both of flooding and erosion, 
and also the difficulties of navigation. From this it follows 
as a principle that the efforts of engineers should always 
be directed to retard, or certainly not to accelerate, the 
progress of a river in its career of decay. Unfortunately 
in many cases short-sighted views of immediate advantage 
have led to a complete reversal of this the natural and 
proper policy. A striking example is given in the case of 
the Nile. In ancient Egypt, between the cataracts and 
Khartoum, there are calculated to have been more 
than 20 million hectares of irrigable, and therefore fertile, 
land. Now, in consequence of works undertaken durin 
the Roman period to improve the navigation of the 
ataracts, the upper level has fallen so far that the extent 
of irrigable land is two or three million hectares only. 
The same fault has often been committed in later times. 
There is a shallow in a river, over which it runs with a 
rapid and broken stream, and which forms more or less an 
impediment to navigation. By dredging out the bottom, 
or by confining the stream by dykes to increase the scour, 
it is sought to remove the obstacle, thus accelerating the 
downward progress of the river. A local success is thereby 
sometimes attained, but it is of brief duration. The bed 
continues to get deeper; the lowering of the bottom pro- 
duces a lowering in the general surface level of the reach 
above ; and by the time equilibrium is again established 
the depth at the shallow is not much greater than before 
the operations began, while it is decidedly reduced at the 
shallow next below, to which the same mistaken policy 
has next to be applied. 

Such errors arise from a failure to appreciate what may 
be called the natural laws of equilibrium of a river, 
which are well set forth by M. Janicki, as follows :— 
In every stream, flowing naturally, there is a fixed and 
necessary relation among the following quantities :—Its 
slope, its velocity, its discharge, its section, the shape of 
its channel in plan and in profile, and the resistance to 
scour of the materials composing its bed. The influence 
of the latter fact may perhaps be questioned, but it is 
easily made on. Suppose from any cause the velo- 
city of a river mes greater than that which the resisting 
nd of the material composing its bed will stand ; the 

will then be worn away, and chiefly of course at the 
outside of the bends. The sinuosity of the river will thus 


be increased, and its length, for the same difference of 
level, will increase also. This means that the slope is 
diminished, and therefore the velocity will be less, and the 
resisting power of the bed will besufficient to preventfurther 
wear. The same principle of equilibrium will hold in other 
cases. It should therefore be a fundamental principle, in all 

rtial river improvements, not to disturb the natural 

actors of equilibrium, as enumerated above ; and this is at 

once sufficient to condemn all works undertaken with the 
idea of deepening a river at certain parts, either by artificial 
dredging or by increasing the force of the current. The 
works carried out on the Volga are a notable instance of 
this ; the increased velocity produced by the building of 
dykes at certain shallows has simply ended in creating 
other shallows further down, and after an expenditure 
of millions the effective depth is actually lower than 
it was before the operations began. Such operations 
are worse than useless, unless the bottom is at the same 
time consolidated by some means, as has been done on the 
Oder and elsewhere in Germany; but this is, of course, a 
very costly process. 

For the further applications of the principles thus indi- 
eated, both to the correction of erroneous nn the discovery 
of proper measures for the treatment of rivers, we must 
for the present refer our readers to the paper itself. 


LONG PASSENGER CARS, 


THE returns of American railway accidents for February, as 
recorded by the Railroad Gazette, have the usual characteristic 
excess of unexplained derailments. During the month there 
were sixty-nine derailments, and no fewer than twenty-eight, or no 
less than 40 per cent. of the whole were unexplainable. Of the 
remainder, fourteen were due to defects of road, seven to defects 
of equipment, ten to negligence in operating—which includes 
wrongly placed switches—eight to unforeseen obstructions, and 
two were maliciously caused. Out of the forty-one people killed 
and 153 injured by the accidents of the month, no less than 
fourteen were killed and 139 injured by these derailments. The 
Railroad Gazette remarks that “some of the unexplained derail- 
ments were, in all probability, due to defects of road ; a few, 
perhaps, to defects of equipment ; more of them, again, to faulty 
construction.” We should, however, be inclined to ascribe these 
derailments to another cause, namely, to the inertia of these 
very long cars. This was suggested when speaking of the intro- 
duction of the long Pulman cars on the Brighton Railway. 
Our comparatively short cars are not sufficiently heavy to offer 
very great resistance to lateral movement, as when entering a 
curve or passing over points, and hence they rock and roll with 
movements of short range, ‘all the chief movements of the 
running gear being transmitted to the carriage. In the case of 
the long carriage, however, the inertia is so great that only those 
movements and shocks which are of preponderating intensity and 
direction are transmitted to the car, the smaller movements and 


f | shocks being absorbed by the double spring and swing bogie 


gear. These cars have thus in general a much more steady roll- 
ing motion than our short carriages, but this it may be contended 
is fraught with some danger in entering curves, and at points 
and crossings, for the very heavy car tends to continue in its right 
line course with much greater persistence than a short carriage. 
The bogie or leading wheels make a sudden lurch transversely, 
but the inertia of the car causes its movement in that direction 
to be comparatively slow, and hence a strong tendency exists for 
the leading wheels to leave the rails, or for the car to leave or tip 
the bogie. If it does the latter, the wheels upon which the 
tipping takes place may drop inside the track, when the car 
begins too late to list over towards the curve, the inner wheels 
which had been lifted drop on to the rail or outside it, and the 
rest of the derailment follows. These derailments are so com- 
mon in America, and so large a proportion unexplained, that it 
is worth considering whether or not the inertia of these long 
cars is not one of their chief causes. 


THE NAVAL AND SUBMARINE EXHIBITION. 

On Easter Monday the Naval and Submaiine Exhibition will 
be opened. The work of getting in exhibits commenced on 
Wednesday, and a great deal will have to be accomplished in a 
short time; every available inch of space on the floor of the 
Agricultural Hall has been taken by exhibitors, and the 
galleries will be well filled. The exhibition promises to be 
a success in the fullest sense of the word, and it may 
be safely said that it is unique; for never before have 
been so many interesting exhibits connected with the sea, the 
engineer, the sailor got together under one roof. The 
number of specially interesting exhibits is legion. We may 
mention Sir William Thomson’s famous sounding log and com- 
pass. Messrs. Maudslay and Field will exhibit a fine collection of 
models of engines in motion. There will be many full-sized 
steam launches, some with their engines at work, steam being 


& | supplied by boilers outside the building. In the centre will be 


the great tank, in which Greek sponge divers, specially brought 
over from the Levant, will show their wonderful powers of 
endurance. In what is known as the “ piggery ;” iife-saving appa- 
ratus, &c., will be tested that prizes may be awarded. The 
judges will be Admirals Hood and Boys and Sir Digby Murray, of 
the Board of Trade. Three rotary engines, one of 1000-horse power, 
will be shown in motion, steam for one of them, M. Brosard’s, 
being supplied by two 16-horse power semi-portable boilers 
supplied by Messrs. Davey, Paxman and Co., Colchester. There 
will be besides lectures given daily. Among the lecturers we 
find Professor Osborne Reynolds ; Mr. D. K. Clark; Capt. Orde 
Browne, R.A.; Mr. Robert Griffiths, on “ Propellers ;” Mr. Hall, 
on “ Refrigerators ;” Mr. D’Alton, on “Steel for Shipbuilding ;” 
Mr. Terry, on “ Ships’ Pumps ;” besides many others. On Monday 
evening Mr. Samson Barnett gave a preliminary dinner at the 
Criterion to the members of his staff and some others, to whom he 
explained the object of the Exhibition, and indicated what would 
be the nature of the contents of the Agricultural Hall. Mr. 
J. H. Raffety, managing director of the Hall, was also present. 
On the cordial co-operation of this gentleman a great deal 
depends. Mr. Raffety’s skill and tact in the management of the 
Agricultural Hall is well known, and will no doubt do much to 
render the Naval and Submarine Exhibition a great success. 


SECONDARY BATTERIES, 


On Tuesday evening a display of the capabilities of the new 
accumulator battery of Sellon and Volckmar was given at 
the Crystal Palace. Subsequently Mr. Sellon delivered an 
address, in which he commented severely on certain statements 
made by the proprietors of the Faure patents. After alluding 
to the wonderful flourish of trumpets with which the Faure 
battery was introduced to the world, he went on: “I ask, do 
3 you know of one single working or workable installation 


time? Have any of you been able—and I know many have 
endeavoured—to purchase and thereby secure private possession 
of one single set of cells? Have any cells been submitted to the 
test of time in the hands of disinterested persons? The only 
opportunity which within my knowledge has been afforded to 
a section of the public to form any impartial judgment of the 
working of these cells was at the Paris Exhibition. There, under 
the management of a large staff, with the best facilities for 
work, and under the most favourable conditions to ensure an 

possible success, a certain number of cells were shown at wor! 

for a few months, and with what results as to power consumed, 
regularity in working, and wear and tear, I leave to the judg- 
ment of those who enjoyed the opportunity of observing them.” 
We can say for ourselves that we have spared no trouble to 
obtain a Faure accumulator for the purpose of experiment, and 
we have been unsuccessful. Mr. Sellon concluded by saying :— 
“To recur for one moment to the natural forces, Dr. Sylvanus 
Thompson made a very remarkable statement in his last lecture 
in this place ; it was that in the river Severn alone there was 
enough motive power to light all England, or to work all our 
machinery ten times over. Gentlemen, with such a statement 
before us, is it to be supposed that these and other analogous 
and enormous forces are in this age of progress to remain 
unutilised ? Their utilisation on a small scale only will solve an 
immense problem of commercial economy, and open out a vista 
of benefit to mankind, towards which any practical means of 
storing electrical energy will contribute no inconsiderable quota.’’ 


METROPOLITAN BRIDGES, 

Ir has been known for some time that Waterloo Bridge was in 
almost dangerous condition, and attempts have been made to 
protect the foundations of the piers from the scour of the river 
with some success. There is reason, however, to believe that a 
worse element of danger than scour is at work, as there are 
some indications that the pier next but one t> the southern end 
of the bridge is sinking bodily. The Metropolitan Board of 
Works have entered into a contract with Mr. Webster, of St. 
Martin’s-place, to carry out repairs and extensive works 
are in progress. A heavy coffer dam is being driven round the 
pier, the base of which is left dry at low water, and when this 
is complete it will be possible to make a thorough examination 
of the foundations. The first stone of Waterloo Bridge was laid 
on the 11th of October, 1811. The bridge was designed and 
built by Rennie, and it was one of the first bridges constructed 
within coffer damsinstead of oncaissons. The bridge is 1326ft. long, 
and consists of nine equal semi-elliptical arches of 120ft. span, with 
a versed sine of 32ft. and a rise above high water of 35ft. The 
piers are 30ft. wide at the base and 20ft. at the springing of the 
arch. The foundations are carried on piles driven deep in the 
clay, but London clay is well known to be a treacherous material, 
and the probability is that the failure of the bridge is due to this 
cause. Tenders have been received for the new arched stone 
bridge at Putney. That of Mr. J. Waddell for £240,434 has 
been accepted. This bridge will be built on wrought iron 
centreing, not less than 1500 tons of metal being required. This 
will get over the difficulty which would have been caused by the 
presence of timber centreing obstructing the steamers. The iron 
will be removed when the bridge is finished. The same system 
of construction was adopted by Mr. Webster in building the new 
stone bridge at Maidstone. The whole of the ironwork was sup- 
plied by Messrs. Handyside and Co., of Derby. It is probable 
that the construction of the new bridge at Battersea will not 
now be long delayed. The London Bridge scheme is slumbering. 


LITERATURE. 

The Steam Engine and its Inventors; A Historical Sketch. By 
Ropert L. Gatoway, Mining Engineer. London : Macmillan 
and Co. 1881. ‘ 

Tue steam engine, according to an eminent authority with 
whom we are now and then forced to di , is on its 
last legs ; but the early history of the machine still pos- 
sesses an irresistible attraction for not a few eminently 
practical minds. There have been many books on the 
subject—some written for the —— of ——— a pre- 
conceived theory, others to bolster up the claims of a par- 
ticular inventor, not a few being mere picturesque com- 
pilations with the flimsiest basis of historical truth, Mr. 
Galloway claims in his preface to have followed a some- 
what different plan from most of the treatises on the same 
subject. “No attempt,” he says, “is made to give an 
account of all the machines in which steam has been 
employed. The sole object aimed at is to exhibit the 
successive steps in the development of the cylinder and 
piston engine, which is the great prime mover of modern 
times.” ‘The author has been entirely successful, and he 
has produced the very best book of the kind extant. It is 
not a “popular” work. It will not compete, for instance, 
with Mr. Smiles’s productions, but is intended rather for 
the expert already familiar with the general nature of the 
various steps in the invention of the steam engine. 

It does not contain much that is absolutely new, the 
chief characteristic of the book being that it brings together 
all, or nearly all, the authentic information on the subject 
which we In every case Mr. Galloway has gone 
to the original authorities, He always gives chapter and 
verse for his statements, and his illustrations, so far as our 
memory serves, consist of careful reproductions of the 
originals. We have no “ pot-lid” stories ;* the impudent 
fabrication of Blasco de Garay’s steamboat is not even 
mentioned, nor is anything said of the forged letter of 
Marion Delorme, describing her visit to the Bicétre in the 
company of the Marquis of Worcester, where Solomon de 
Caus was confined as a madman for having invented a 
method of applying steam. We are half inclined to pick 
a quarrel with Mr. Galloway for his off-hand treatment of 
the Marquis of Worcester, whose claims he dismisses in a 
very brief note. Perhaps he errs as greatly in one direc- 
tion as Mr. Dircks does in the opposite one ; but it must be 
admitted that the evidence in favour of the Marquis’s 
claim to the actual construction of a steam engine is not of 
a very satisfactory description. 

The book opens with an account of the true nature of 
the vacuum and of the experiments which were made in 
the latter part of the seventeenth century in connection 
with the weight and pressure of the atmosphere. It 
describes the various schemes propounded by Sir Samuel 


erally supposed, for it is 


“* The “ pot-lid ” story is much older than, 


referred to by Bacon in his ‘‘ Advancement o Learning, tirst published 
in 1605. Speaking of accidental discoveries, he says: ‘So as it should 
seem that hitherto men are rather beholden to . . or to the pot-lid 
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Morland, Huyghens, won and Hautefeuille, in some of 
of the “first motive engine, consisting of cylinder and piston,” 
is assigned to Huyghens, Having traced the progress 
of the atmospheric engine—the nt of the modern 
steam engine—in the hands of philosophers, the author 
turns his attention to the efforts of the workers in brass 
and iron—the artisans and mechanics. Notwithstanding 
the great industry and patient research which Mr. 
Galloway has expended, he fails to fill up the gap in the 
history of the steam engine between Savery’s machine and 
that of Newcomen. He has, indeed, fully established the 
very important fact that Newcomen’s engine was brought 
out under the protection of Savery’s patent. But before 
dealing with this point it will be well to state the sources of 
our information as to the dates and construction of the 
two machines. 

Savery’s engine, which is too well-known to need any 
description, was patented in 1698. At that period patents 
were granted without any condition requiring the filing of 
a specification, so that we are entirely dependent upon 
informal “contemporaneous expositions.” It is true that 
the “title” of a patent is, in some cases, so full as to 
amount toa brief abstract of the invention, and now and 
then we get a sufficient indication of the inventor’s scheme 
from that source. We happen most fortunately to be in 
full possession of Savery’s plan (1) from a paper in the 
“ Philosophical Transactions ” for 1699, he having exhibited 
a model before the Royal Society in that year, and 
(2) from the description contained in his pamphlet, the 
“Miner's Friend,” which he published in 1702, That 
pamphlet is illustrated with a well executed copper-plate, 
hich leaves nothing to be desired. Richard Bradley, in 


“ New Improvements of Planting and Gardening,” pub- 
lished in 1718, gives a drawing of an engine erected by 
Savery at Campden House, or “Camden” as he calls it, 


“about six years ago,” which would be in 1712. This 
engine is much simpler in construction than the one shown 
in Savery’s tract above alluded to, and it has only one 
receiver, 

So much for Savery’s individual efforts. Now in the 
very same year—1712—we hear of a “steam engine near 
Dudley Castle, invented by Captain Savery and Mr, New- 
comen, erected by ye later, 1712,” which displays an extra- 
ordinary advance, consisting as it does of a well-designed 
“ pumping engine,” with a beam, arc-heads and chains, 
and self-acting gear. Two copies of the print representing 
this engine are in existence, and, so far as our extensive 
inquiries go, only two—one being in the Salt Library at 
Stafford, and the other in the possession of Mr. Samuel 
Timmins, F.S.A., of Birmingham. By the courtesy of the 
owner we were enabled to reproduce the latter in fac simile 
in THE Eneiverr for Nov. 28th, 1879. We gave a brief 
description of it at the time, and its significance as bearing 
— the generally-received notions of the invention of 
the self-acting gear was fully discussed in an article upon 
the Loan Collection of Scientific Instruments at South 
Kensington in 1876, where the print was exhibited—see 
EnGInEER, May 26th, 1876. 

As regards the alleged partnership between Savery and 
Newcomen, it is asserted by Switzer—who ap to have 
been intimately acquainted with the latter—that “ New- 
comen was as early in his invention as Savery was in his, 
only the latter being nearer the court had obtained his 
tent before the other knew of it ; on which account Mr. 
ewcomen was glad to come in as a partner to it.” This 
statement has been received with a certain amount of 
reserve, on account of the great dissimilarity between the 
two machines, and also because Newcomen is regarded as 
belonging to a somewhat later period. In consequence of 
the lax practice of those early days there was nothing in 
the “title” of Savery’s patent to exclude such an inven- 
tion as that of Newcomen, and as specifications were not 
obligatory, the ground covered by a patent was as wide as 
the inventor liked. Mr. Galloway maintains that 
Newcomen’s engine suffered much prejudice by being 
brought before the world as an improvement or modifica- 
tion of Savery’s, and he is probably right. It must, 
however, not be forgotten that we have not the slightest 
evidence as to what protien original invention really 
was, We refer to his engine as it existed in the year 1698, 
when Savery took out his patent, and when, according 
to Switzer, Newcomen was already in the field. The 
proofs of a partnership between Savery and New- 
comen ccnsist of the print above referred to, and 
also, as Mr. Galloway acutely points out, of a clause in a 
deed for the erection of a _—— engine at Edmonstone 
Colliery, in the county of Midlothian. The parties to the 

eed are “the committee in London, appointed and 
authorised by the proprietors of the invention for raising 
water by fire” on the one part, and Andrew Wauchope, 
of Edmonstone, colliery proprietor, on the other part. The 
deed bears date 1725, and provides that certain royalties 
are to be paid until 1733, the very year in which Savery’s 
patent—prolonged by special Act of Parliament for thirty- 
tive years from 1698—came to an end. Although the 
deed contains no mention of either Savery or Newcomen, 
there can be hardly any doubt that “the committee in 
London” consisted of the representatives of these two 
individuals, Savery was in all probability dead at the 
time. That there was about the time some such body in 
existence claiming to grant licenses for the use of the new 
engines is clear from an advertisement which appeared in 
the London Gazette for August 11th—14th, 1716, and 
which, we believe, is now brought to light for the first 
time. It is as follows :— 

“Whereas the invention of raising water by the impel- 
lent force of fire, authorised by Parliament, is lately 
brought to the greatest perfection, and ail sorts of mines, 
&c., may be thereby drained, and water raised to any 
height with more ease and less charge than by the other 
methods hitherto used, as is sufficiently demonstrated by 
diverse engines of this invention, now at work in the 
several counties of Stafford, Warwick, Cornwall, and 
Flint. I have now therefore to give notice that if any 
person shall be desirous to treat with the proprietors for 


such engines, attendance will be given for that purpose | plates, 


every Wednesday, at the Sword Blade Coffee-house, in 
Birchin-lane, London, from three to five o'clock ; and if 
any letters be directed thither to be left for Mr. Eliot, the 
parties shall receive all fitting satisfaction and dispatch.” 

We should much like te know who the “proprietors” 
mentioned in this advertisement were, and what was the 
precise nature of the engine which they professed them- 
selves ready to erect, With the exception of the old 
print alluded to, our information is very scanty, and we 
were at one time inclined to doubt the genuineness even of 
that; but there seems no reason to do so. Since we last 
wrote upon the subject it has been pointed out that the 
Stafford copy has the imprint—* Birmingham: Printed 
and sold by H. Butler, in New-street.” No date is 
attached, the engraver’s date (1719) being probably regarded 
as sufficient. A curious evidence of the authenticity of 
this date has been elicited by Mr. Timmins, who shows 
that the first Birmingham book was published in the year 
1719, and that it bore the imprint “ Birmingham : Printed 
by H. B., in New-street.” Assuming the print to be 
genuine, it may still be held to represent the machine, not 
in its original condition as erected in 1712, but as it actu- 
ally existed in 1719, the date when the print was issued. 

Desaguliers’ account of the labours of Savery and New- 
comen, as given in his “Experimental Philosophy,” must be 
received with a great deal of caution, He was himself an 
inventor in the same line, and he wrote many years after 
the events which he professes to describe. His account of 
the invention of the self-acting gear is flatly contra- 
dicted by the print of the Dudley Castle engine; and as 
Mr. Galloway points out, the usual statement that the 
cocks were at first turned by boys may have arisen from 
a confusion between Savery’s fire engine and Newcomen’s, 
or from the fact that Newcomen employed a “buoy” 
floating upon the surface of the water in the boiler to 
open the injection cock. 

A chapter is devoted to the period which intervened 
between Newcomen and Watt, and the author then pro- 
ceeds to sketch the progress and results of the grand 
discovery of separate condensation, and the subsequent 
invention of the single-acting, and afterwards of the 
double-acting engine. Without in the least detracting from 
Watt’s merits, it must be said that his specification of 1769, 
which included the separate condenser, is not a model of 
clearness. It was no doubt purposely drawn in a vague 
manner, and it was not until the patent was extended by 
Act of Parliament that a specification “ particularly 
describing and ascertaining the said invention” was given 
to the world. 

As regards the application of the crank to the steam 
engine, Mr. Galloway repeats the story that Watt was 
fraudulently anticipated by Pickard, but there is some 
ground for supposing that Pickard was a bond fide 
inventor, not, indeed, that there was an t merit in 
the mere application of a mechanism ‘ehick bad bean well- 
known for centuries. Pickard’s patent was dated 1780, 
but it is certain that he was at work upon the subject 
early in 1779, in which year he applied for a Scotch patent 
for a contrivance of this kind. The patent was abandoned 
at an early stage, so that no details of the mechanism are 
extant. It appears from a deed dated April, 1779, that 
Pickard, Wasbrough—a Bristol engineer, who had a patent 
substitute for the crank—Sampson Freeth—a Birmingham 
merchant—and William Chapman, of Newcastle-on-Tyne— 
a well-known engineer—were associated together for the 
purpose of introducing a certain contrivance to be applied 
to steam engines for producing rotary motion. The deed 
is in the possession of Wasbrough’s descendants, and it is not 
impossible that the contrivance alluded to in the above 
document may, after all, have been a simple crank. Such 
are the bare facts of a story that has never yet been fully 
told. But, in any case, the application of the crank to the 
steam engine is included in John Barber’s patent of 1766, 
besides being suggested by Menzies in a patent granted in 
1761, so that neither Watt nor Pickard are entitled to 
priority in the matter. 

As regards the application of the steam engine to the 
propulsion of ships, Mr. Galloway seems inclined to make 
too little of Miller's early experiments, and a great deal 
too much of Fulton’s efforts. The chief merit of the latter 
consisted in his power of adapting and absorbing other 
people’s ideas. e think, too, that Mr. Galloway ought 
to have known that Miller’s original engine—largely re- 
stored, it is true—is now at South Kensington. At all 
events it was there a few months ago, and it was never in 
the Andersonian University at Glasgow as stated by Mr. 
Galloway. 

The origin of the locomotive is described with sufficient 
fulness, each step being carefully noted, but the author 
leaves the machine as it ap at the Rainhill competi- 
tion. His drawing of the “ Rocket” is, however, a mere 
sketch. For a more correct representation we may refer 
him to Tue Enarinerr for September 17th, 1880. 

In case another edition should be called for, we point 
out that the great philosopher Hooke wrote his name with 
a final “e,” which Mr. Galloway unjustly deprives him of. 
A good deal of information might be got together by a 
diligent perusal of the old patents relating to the steam 
engine, and as regards the history of the Cornish pumping 
engine, there is a mine of valuable references in Boase’s 
“ Bibliotheca Cornubiensis,” the third and concluding volume 
of which was published last year. We should also be 
glad to be informed of the dates and places of death of 

avery, Newcomen, and Cawley. A judicious offer of 
rewards ought to stimulate the efforts of parish clerks to 
search their respective registers, If inventors were in the 
least affected by such considerations, the present race might 
feel somewhat discour: by the thought that so little is 
known of the history of those who did so much for the 
world and so little for themselves, 


CoLirers.—The claim of the Durham colliers for a 
heavy advance in — and their decision to strike if they do not 
get it, is, perhaps, also affecting the manufactured iron trade. If 
any such strike should actually take place, it will lay off many of 
the mills and forges, and so make a scarcity ef bars, 
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HOW THE ELECTRIC LIGHT IS PRODUCED. 
No, II. 

In our last impression we explained, in the simplest 
and shortest pti possible, how electricity is obtained 
by the aid of a dynamo-electric machine. This article is 
intended to explain how the electricity obtained is made 
to give light. It is, perhaps, hardly necessary, but it 
may be useful, to add that neither this nor the pre- 
ceding article is intended for the perusal of electricians. 
They have been written for the express benefit of that 
numerous class who, while wishful to obtain information 
concerning the principles involved in electric lighting, 
have no time to read books, which, however elementary, 
contain much more than is actually necessary to sati 
the reader’s purpose. 

(27) There are two systems of electric lighting, repre- 
sented by the “arc” light and the “incandescent” light. 
The former is used by Jablochkoff, Brush, Crompton, 
Siemens, André, and many others; the latter by Edison 
Swan, and Lane-Fox. : 

(28) When a current of electricity is caused to pass 
through a wire or other conductor, no matter how good 
the conductor may be, it meets with a certain amount of 
resistance to its passage, just as water meets with resistance 
in ing through a pipe. . 

29) The effect of resistance is to raise the temperature 
of the conductor—no one knows why. 

(30) If the resistance be great the temperature will rise 
so high that the conductor will become white hot, and 
may even be melted. 

(31) If in a length of wire, called “a circuit,” through 
which a current of electricity can be passed, we introduce 
a piece of very thin wire—as, for example, at A in 
Fig. 10, which shows two portions of a circuit—a resistance 


FiG.10 


will be set up, and a current which would not sensibly 
elevate the temperature of B B will make A brilliantly 
white hot. If A were of very infusible material, as pla- 
tinum, it could be heated sufficiently without melting to 

ive out a brilliant light; but the platinum wire cannot 
in practice be used for this purpose, because, when it is 
fully heated, the smallest augmentation in the strength of 
the current will melt it. In other words, in order that 
it may give out light enough, it must always be on the 
point of melting. ’ 

(32) If into a circuit—see (31)—we introduce a length of 
any material which is a bad conductor, that material will 
cause resistance and become highly heated. Thus, if in the 
bit of circuit, Fig. 11, were introduced a very short length 
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of a non-conductor, such as slate, it would be heated and 
broken up. 

(33) Carbon is a very imperfect conductor, and when 
made to take its place in a circuit it is highly heated, 
because of the resistance it causes—see (31). 

(34) Carbon is found in three principal forms—diamond, 
graphite, and charcoal; anthracite coal and coke ray be 
regarded as very nearly pure carbon. 

(35) None of these three forms can be used to produce 
electric light instead of the platinum resistance piece A in 
Fig. 10, unless special precautions are taken to prevent 
them from burning away. The use of the diamond is, of 
course, out of the question, because of its cost and scarcity. 
Nearly every other form of carbon has been tried. 

(36) If a stick or small rod of carbon were used in the 
place of A, Fig. 10, the light produced would be very 
feeble, unless the carbon were very small, in which case it 
would be rapidly consumed, unless the air were excluded. 
In the Swan and Edison lamps a very small filament of 
carbon is put inside a little glass globe, and from this 
globe all the air isexhausted. ‘The little filament of carbon 
cannot burn away, because there is no oxygen in the globe 
to combine with it. In Fig. 12 we have at A the filament, 
the current of electricity passing in at one side and out at 
the other, in the direction of the arrows. To give an idea of 
the tenuity of the filament, we may say here that Edison 

made his original carbons of bits of 

: Aa sewing cotton, put between the two 

halves of a clamp like the flat ends of a 

Ber pair of to The clamp was heated 

red-hot, and the little charcoal filament 

taken out in the shape of a horseshoe. 

Such a filament may offer a resistance 

"dl equal to 1000 times that of the copper 

wire W W, and, in consequence, it 

becomes whitehot, or “ incandescent,” 

and gives light. 

_ (37) The carbon does not burn; it 

is only intensely hot. If the globe 

were to break the carbon would be burned up quicker than 
the eye can wink by coming in contact with the air. 

(38) The incandescent system is only applicable to small 
lights, for reasons which we cannot explain here. 

(39) When large and powerful lights are required 
recourse must be had to the arc system. 

(40) If we make a break in a circuit the current will 
jump across the break if it is not too wide, but as the 

offers great resistance to the passage of the current, 
intense heat is produced. 
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(41) If we put into a circuit a piece of carbon A, Fig. 13, 


coiling the ends of the wires W W firmly round it, 


no heat will be generated in the carbon. Its large cross 
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section as compared with the wires make up for its want 
of conductivity. 

(42) If we break the carbon in two and draw the ends 
about one-tenth of an inch apart, the electric current will 
jump from one to the other, and the carbons will soon 
assume the form shown roughly in Fig. 14. P is called 


Fic. i+ 
N 

the positive and N the negative carbon, and the light is 
oad are first, by the extremely high temperatures of the 
ints of the carbons ; secondly, the electrical current in 
jumping across carries like dust before a storm a multitude 
of minute particles of carbon torn off P and flings them 
on N. These particles are in the condition of most vivid 
combustion it is perhaps ible to imagine, and they give 

out the portion of the light. 

(43) The carbons N and P do not take fire and burn, 
because carbon, when very hard and solid, can only be 
burned with extreme difficulty. In the incandescent lamp 
the carbon may be said to be in a state of extreme sub- 
division. The carbons used in arc lamps are, on the 
contrary, of considerable size, and excessively dense and 


(44) Carbons for arc lamps are nearly all made in France. 

e process is kept a secret as to details 7. the most 
eminent makers. Generally speaking, it may be said that 
carbons are made by grinding very and clean coke toa 
fine powder and mixing it into a plastic mass with treacle 
or p. This mass is then made into rolls, each of which 
is 7 in a strong iron mould and subjected to a pressure 
of many tons by hydraulic presses. The rolls are then 

ed in seggars or fire-clay boxes, which protect them 

m the air, and they are then baked at a red heat for 
several weeks. They are subsequently electro-plated with 
copper outside. The copper is used to make good contact 
with the wire, otherwise resistance would be set up where 
it is not wan 

(45) The carbons waste slowly away, the positive fastest. 
The rate of waste depends on various conditions. In good 
lamps a sin. carbon will waste at the rate of about —— 
hour. e points of the carbons tend to get er 
apart, and at last they would be so far removed from each 
other that the light would go out. To prevent this, all arc 
lamps are fitted with an automatic device by which the 
carbons are adjusted to each other. These devices are 
legion in number. They all depend on the same principle 
for their action. As the carbons get further and further 
apart the resistance increases, and at last a point is reached 
when a portion of the current is shunted into the coils of 
a small electro-magnet, which acts on the mechanism of the 
lamp, sets it in motion, and readjusts the carbons to each 
other. It is this act of readjustment which cause the 
“ flicker” or wink to be seen every now and then with most 
arc lamps. The better the adjusting gear the less often will 
the lamp wink or flicker. 

(46) In conclusion, the electric lamp, no matter what 
its form, or whether “incandescent” or “arc,” depends 
for its action on the fact that when a portion of a circuit 
offers a resistance to the passage of an electric current, 
the resisting portion becomes intensely heated. 

(47) We havealluded to batteries as a meansof generating 
electric light, and more especially to the storage battery. 
We cannot say much about these batteries in such an 
article as this, for their mode of action is hardly yet fully 
understood by electricians or chemists. It must suffice to 
say that into a box containing water acidulated with a 
few drops of sulphuric acid are put a number of bags con- 
taining red lead with a lead plate in each. A current of 
electricity from a dynamo is'sent for many hours through 
the water; at the end of that time it is found that a 

rtion of the red lead has been converted into metallic 

ead. The battery can then be put away for an indefinite 
time. If now two wires be fixed to it so as to make a 
circuit, the metallic lead will begin to resort to its original 
condition of red lead, and a current of electricity will flow 
out of the battery nearly equal in strength to that which 
was through it to “charge” it. Why this takes 
place no one knows with certainty. We have only given a 
very rough explanation of what goes on, because we assume 
a those who read these articles have — fm — 
at all of chemistry, or a competent knowledge of that 
If the is the reader would not 
understand a fuller explanation than we have given. If 
the latter, he will be able to fill up for himself the ga 
which we have left open. It must be clearly unde K 
however, that no electricity is stored in a Faure battery. 
The electricity sent in only effects a change in the red lead 
and metallic lead in the cell which enables them to repro- 
duce electricity when they resort to their old condition. 


THE INSTITUTION OF NAVAL ARCHITECTS. 
[Continued from page 245.] 

Ow the conclusion of the discussion on Mr. Martell’s 
paper, which will be found on page 245, Mr. Denny then 
read his paper, 

Own Launcuine VELOCITIES. 

For a long time Mr. Denny’sfirm observed by chrono- 
graph, in the case of each steamer, the number of seconds 
taken from the release of the launch until the sliding ways 
left the standing ways. The information obtained was far 
from sufficient for the p of explaining the difference 
between the launches of ‘ifferent vessels, More accurate 
observations were then made by a method introduced by 
Messrs. Robert Napier and Sons. This consisted in attach- 
ing a strong cord to the bow of the steamer, which unrolled 
itself from a large reel as the vessel left the ways. Over 
this cord was hung a heavy lead pendulum, designed to 
make one vibration per second. In the end of this 
pendulum was set a paint brush, which drew a mark across 


the cord at each vibration, the distance from centre to 
centre of each of these marks denoting the distance 
travelled by the ship in one second of time. After the 


launch the cord was measured off throughout its length, 


and all the distances set up upon a e of seconds. It 
was found in practice that not only were the markings 
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r minty when the cord was travelling 
quickly, but that the paint brush gradually lost its paint, 
and the pendulum, from the friction of the brush across 
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the cord, was by no means certain in its movements, This 
method was therefore abandoned and another adopted. 
The same arrangement of coyd and reel was employed, only 


actuated by an electric clock so as to make one jerk every 
half-second, with the lo’s of a half-second every seven and 
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a-half seconds. By this means the time element was 
marked, and asthe drum had a constant ratio of travel to 
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the revolving disc, and therefore to the speed of the 
launch, it was very easy to obtain from the diagram taken 
off it an exact measure of the speed of the launch at every 


Table of Launching Data, 

Name of steamer ... | Diana, |Kerbela.| Quetta, | Clyde. | India, Antonio) Mabi- Goorkha 
Date of launch ... 19 Nov. | 8Sep. | 6 Oct. March] 15 June| 27 Aug | Nov. | $1 Dee. | 20-Deo. 
Temperature of air ... 60° 56° 52° | 37°5° | [40° 56° 
Declivity of ways in sixteenths 8 to 12| 8 to12 | 7to 15 | 8to16 | 7to 13 | 7 to 12 | 9toll | 8tol7 | 6to12 | 8to12 
Water on end of ways 52" | 410" | 49" 6’ 6" 4 8" 5’ 6" 6 6” 4 2" 4 9” ead 
Draught of ship forward 610)" | 213" | 78" | | | 78 | | 84" | | 7 114" 
Draught of ship aft ... 87" 3’2" | | 10° 74" | 12'3” | |10'10k"| 5’ 0” | 8’ 10}”| 10°6" 
Draught of shipmean ... ... ... 7 sy" | 278" | 83h" | | 106" | | | 4’ 2” 44" | 9 29” 
Displacement in tons... ... ... 0... ... 1560 162 | 1245 | 2075 | 2510 | 2125 | 1944 266 | 1108 | 2187 
Length of standing ways 343’ ~- 366’ | 409 414’ 433’ 392’ 251’ 268’ 406’ 
Length of sliding ways ... ... ... 246’ 209’ 288’ 300’ 298° 268’ 112’ 186’ 300’ 
Breadth of sliding ways... ... ses 23" 15" 23" 23” 23” 23” 23” 15" 16” 23” 
Area, in square feet, of sliding wa: 943 285 801 1104 1150 | 1142 | 1027 280 496 | 1150 
Tons displacement id- ; 

ing ways ... sen a 1°65 56 155 | 187 | 219 | 186 | 1°89 95 2°2 19 
Dip of stern to general surface of water | 12’ 6" 16’ | | 17 15’ 6” | 15’ 6" 
Distance run when maxim i - 

soll 183’ 170 247’ 235’ 280° 260 210 170’ 140” 220 
Total fall in length of standing ways ... | 18'2 _ 205 | 247 | 199 | 208 195 147 1211 19°4 
Total fall at point of maximum velocity 88 10°9 126 132 12°4 10°9 10° 84 61 121 
Total time of leaving ways ... ... ... 40" 30" 40" 43” 43” 49” 44” 43” 48” 84" 
Time of maximum velocity ... ... ... 28" 27” 33" 30” 34” 35” 30” |. 36" 38” 67" 
Maximum velocity (in feet per second)... 153 137 177 =| 16°45 16°4 147 166 137 14°4 12 
Maximum velocity (in knots per hour) ... 9°06 8'1l | 105 9°74 9°71 8°70 | [9°80 811 853 | 7°15 
Mean velocity to end of standing ways rg 858) — 915 | 951 9°63 8°84 | [891 5°84 554 | 483 
Velocity on leaving standing ways 3 12°99; 12°45 | 158 | 1205 | 15° 12°6 12°9 .. 
Mean velocity up to maximum ... ... 654; 630 | 748 | 7°83 8°23 7°43 700 472) 368 | 305 

and point of um velocity... ... 3 23°77; 26°4 | 28°4 | 29°1 28°2 264 | 253 23°2 197 | 278 


instead of passing the cord under a paint-brush pendulum, 
they took a turn of it round a disc of a known diameter, 
As the iaunch proceeded, the cord, in following the ship, 
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turned the disc in unrolling itself from the reel; a shaft 
through the centre of the disc by means of ing com- 
municated motion to a drum which had a definite rate of 
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an the disc. Round this drum a 
eet of was firmly fixed, and u it worked one 


of Mr, e’s small pens filled with aniline dye, and 


half-second of its progress down the ways. All later 
observations have been made in this way, but some of the 
curves given were produced by the older method. In 
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addition to these observations, a check is obtained u 
them by making five marks along the length of the sliding 
ways at the of ee marks 
corresponding with a similar mark upon the standing wa: 
An observer with four chronographs, set in a case, so that 
all their stops can be started together by a small wooden 
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slide, is placed at the stern of the vessel, so that he can 
observe the time at which each of the marks on the sliding 
ways passes over the mark on the standing ways. When 
the first mark begins to move from the mark on the stand- 
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ing ways, he starts the chronographs, and he stops each 
chronograph successively as the other marks on the sliding 
ways pass over it. There is a slight difficulty in carrying 
out this arrangement, as the movement of the ship at first 
is so slow that the beginning of observations made by the 

at the stern and at the bow of the vessel may not 
coincide. To avoid this, telegraphic communication was 
made at the last launch between the observer at the bow 


INDIA 


° 


SCALE OF 


20 
SCALE OFSECDNOS 


« 
LAUNCHING VELOCITY S.S. INDIA 


KNOTS 


sHip {LEFT WAYS 


1 


SCALE OF 


200 


FEET RUN BY SHIP 


and the observer at the stern, so that they might start 
observations simultaneously. In addition to these obser- 
vations, one of the staff was told off in a boat, sufficiently 
clear of the launch to be out of the way of the vessel, but 
near enough to be able to observe the dip of the stern. 
The diagrams show the data obtained from the launches of 
ten steamers, nine of these built by Messrs Denny, and one, 
the Bucharest, by Messrs, A. McMillan and Son. This firm, 
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having to launch most of their steamers diagonally across the 
Leven, are obliged to make use of chain and anchor d 

for bringing them up, and the Bucarest was checked in this 
way. Her curves are therefore of uliar interest as 
compared with those of the vessels launched by Messrs. 
Denny, who launch right up river, as showing the differ- 
ence between the velocities of a steamer launched with 
drags, and the velocities of other steamers launched with- 
out such checks. The Clyde, Quetta, India, and Goorkha 
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are vessels upwards of 4000 tons = ; one, the Antonio 
Lopez, is of 3600 tons gross ; the Bancoora is of 2880 tons 
gross ; the Kerbela of 1937 ; the Mahinapua is of 426 tons 
rose 5 and the Diana is a paddle steamer of small size. 

e weights or displacements of the steamers from 
2500 tons in the Clyde down to 266 tons in the Mahinapua, 
and 162 tons in the Diana. The maximum velocity 
obtained in the launching of these different steamers 
does not seem to depend upon their size. The 
curves are set off in two ways, first by curves pro- 
‘duced directly from the results of the observations taken 
on the drum. In these the abscisse represent seconds and 
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the ordinates the speed in feet second, In some of 
the curves there is a considerable oscillation of the observa- 
tion spots, due very much to the occasional ing of the 
cord, not, it is thought, in any case due to differences of 
velocity, In the time curves the speed of the vessel per 
second at each distance along the standing ways is pro- 
duced. Almost all of them show a hollow rise upon the 
face, and that if the rise of the speed is quick to the 
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maximum, there is almost invariably a quick fall upon the 
other side, which, however, settles down to a steady 
diminution of velocity. In the case of the Bucarest the 


fact due to the weight of the attachments between the 
ship and the drags, and to the work done in straightenin: 
them up before the actual movement of the drags too 
place. In all cases the point of maximum velocity is 
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attained long before the vessel reaches the end of the 
standing ways, due, no doubt, to the resistance of the 


Tags | water acting upon the stern. It may also be due, to some 
small extent, to the black soap and tallow lubricant being 


squeezed out by the movement of the ways. 

In the discussion upon Mr. Denny’s paper Mr. Hamilton 
said that with extended observations of the kind a coeffi- 
cient of friction might be obtained. Much greater decli- 
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tions on the launch of the A 


effect of the drags was felt before they began to move, a| 


vities for the ways are used, he said, in France. Mr. Sec tt 
gave an instance of the effect of the use of best hau 
tallow, which a manager, anxious to secure a successful 
launch, had obtained. The result was that the ship moved 
the whole way at only about 1‘5ft. per minute. Mr Biles 

ve some figures obtained from launches by Messrs. 
w, which gave a mean speed of 12°6ft. 

r second, with inclination of standing ways of § to % at 
ower end. Mr, Watt handed in the results of observa- | Vill 
emnon, Polyphemus, and 
Constance. In reply to the discussion, Mr. Denny referred 
to the importance of the proper selection of way lubricant. 


SAFETY VALVE TAP. 
THE accompanying engravings illustrate the safety valve tap 
of Field and Cotton’s patent, made by Messrs. Dale and Co., 
Bear-lane, London, 8.E., as described in our account last week of 
the Building Exhibition. It combines in one instrument a tight 


kitchen boiler tap and a safety valve, which cannot become set 


,| fast by corrosion or furring, like the dead weight or lever safety 


valves. The lever is so constructed that about one-third of a 


ERONT ELEVATION 


turn is given before the valve rises, thus rendering it tight. 
The tap being in daily use for drawing off water from the boiler 
is not likely to stick, the safety valve being lifted each time the 
handle is turned. 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 
(From our own C ) 
On Saturday, Mr. E. Fisher Smith, as agent of the Earl of 
Dudley, issued his spring circular, announcing a drop in the price 
of By virtue of the terms of the sliding scale this reduction 
ion © per day in the thi seams, an 
Me e thin coal seams. At one or two of the collieries the: men 
struck on Saturday immediately upon hearing of the circular. On 
Monday men refused to go down at several pits, and there was a 
meeting at which some 3000 colliers attended. The men protested 
against the drop. The determination come to was not merely not 
to accept the drop, but also to demand a rise of 6d. per day, for 
some informal iven before, 
ese proceedings were repeated on , and the men parad: 

in force through the Dudley district, joined on the way by other 
colliers who had left off work at neighbouring pits. On the same 
day there was a meeting in of delegates of the 
Miners’ Federated Association for the Midland Counties, t+ 
ing the districts of North and South Staffordshire, East Worces- 
tershire, Cannock Chase, and Salop. The — was di 
and a resolution was passed expressing deep t at it, 
resolving to seek an interview, which Mr. Fisher-Smith con- 
ceded, in the hope of bringing about an amicable arrangement. 
The delegates requested the withdrawal of the circular an- 
nouacing the drop. Such a step was, of course, declined, but 
Mr. Smith consented to call a meeting of the trade to confer with 
the men’s delegates for the following Thursday at the Queen’s 
Hotel, Birmingham. —— decision of that meeting he was 
quite willing to abide. e offer was and the deputa- 


tion consented to induce the men who had ly struck to mean- 
wits h di *Change in Wolverhampton 

ere was not much done on in Wolver on 
Wednesday. Prices were 


Common bars were £6 15s. upwards; marked sorts, £7 10s. 
Common bars of North Staffordshire make were plentiful at from 
£6 17s. 6d. to £7 12s. 6d., delivered in Liverpool. 

Rods were in improved demand. 


Plates, by the majority of the makers, were quoted thus: Ship, 
£8 to £8 ee tent boiler, £8 10s. to £9 15s.; 
and tank, £8 10s. to £9 15s. These quotations are ‘‘at works, 


delivery in London is 15s. extra, and in rene lls. 

Sheets were more plentiful than for some time past. 

Earl Dudley’s rivet iron was in fair request at the following 
rates :—£10 10s. for single best, £12 for double best, and £13 for 
treble best ; —_ iron, £8 12s. 6d., £10, £11 10s., and £13 10s. 
respectively ; T-iron, £9 2s. 6d., £10 10s., £12, and £14 per ton; 
strips and hoops from 14 to 19 w.g. were £9 2s. 6d., £10 10s., £12, 
and £14, according to quality. 

The prices ruling in Melbourne at date of mail were set down as: 
Galvanised corrugated roofing sheets of 26 w.g., £21, £22, and £28, 
according to brand; bar and rod iron in request at £10 to £11, and 
sheet iron firm, with assortments of Nos. 8 to 18 quoted at £11 10s. 
to £12, while for Nos. 20 to 26 £13 10s. was required ; plates dull 
at £11 to £12; hoop iron for trade baer £10; drawn fenci 
> request at, for Nos. 6, 7, and 8, £13 10s., £14, an 

The stopping of the collieries has checked the make of pigs, and 
has tightened prices. All-mine pigs were quoted on ” ge 
£3 7s. 6d. to 10s.; part-mine, 10s. to £3; and cinder sorts 
ye £2 10s. down to £2 2s. 6d., according to the proportion of 
cinder. 

—_ number of Staffordshire manufacturers en; in the 
me ree are signing a petition promoted by the Mexican bond- 
holders for an early adjustment of diplomatic and commerciai 
relations with Mexico. 

A committee the Chamber of of wht 
to report upon the pro; Anglo-Spanish Treaty, of whi 
a draft copy has been sent to the Chamber by Earl Gran- 


e. 
The attention of Mr. Collett, director of Admiralty contracts, 
was drawn last week by the Wolverhampton Chamber of Com- 
merce to what it was contended were excessive railway freightage 
rates between South Staffordshire and the chief Admiralty depéts. 
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Mr. Collett has now communicated with the Chamber for 
details, that he may bring them forward in the evidence which he 
is collecting for the Select Committee on Railway Rates. 

The bill of Mr. Burt, M.P., for: increasing the powers of the 
Employers’ Liability Act is receiving the aid of the operatives of 
Birmingham, represented by the es Council of that town, who 
on Monday a resolution requesting the borough members 

‘he Corporation of Wa are making a good thing out of the 
making and distributing of illuminating gas. Their ~ fits on the 
year have been £7770 upon sales representing £24,134, which is an 

nerease on the twelvemonth of £715. 


NOTES FROM LANCASHIRE. 


(From our own Correspondent.) 

Manchester.—Both in the iron and the coal trades of this district 
the market continues in a very depressed condition, and there is a 
gradual downward tendency in prices. So faras the iron market is 
concerned, makers on the one hand are working on with deliveries 
in contracts, and giving way as little as possible, whilst consumers 
and dealers on the other hand are —e off their contracts with- 
out replacing them, in the expectation of breaking down prices, and 
the quarterly meetings next week are looked forward to with some 
interest as to the course which prices will then take. Until these 
meetings are over there is not much probability of any important 
business being done, but the prominence of ‘‘ bear” operations on 
the part of speculators of late would seem to indicate a belief that 
when contracts have to be renewed lower prices will rule. 

Lancashire makers of pig iron are now quoting about 48s. per 
ton, less 2}, for forge and foundry qualities delivered equal to 
Manchester ; but at this figure they are only securing new orders 
for comparatively small quantities, and with old contracts running 
out far more rapidly than they are being replaced, stocks are 

inning to accumulate at the works. District brands—although 
I have not heard of quite such low figures as sales were reported at 
last week—continue to be offered at very much below the nominal 
quotations of the leading makers, both Lincolnshire and Derbyshire 
brands being obtainable at about 47s. to 47s. 6d. per ton, less 2h, 
delivered equal to Manchester. North-country iron, in the face of 
these as also at the price at which local-made iron can be 
bought, is practically out of the market, and any sales which are 
made are confined to small parcels, which have to be bought 
specially for mixing purposes. 

In the finished iron trade, although makers are mostly still kept 
well employed with deliveries on account of orders in hand, there 
is very little new business coming in. There is, however, a large 
actual consumption of manufactured iron still going on, which is 
not being replaced by new purchases, end the leading makers who 
are not compelled to seek new orders at ;resent seem determined 
to hold on to £7 per ton for bars delivered into the Manchester 
district. So far, however, as actual business is concerned, this is 
practically only a nominal figure, as any new orders now being 
given out are not on a higher basis than £6 15s. to £6 17s. 6d. per 
ton, and there are some sellers who would take even less than this. 
For hoop iron the demand has only been very limited, and £7 per 

though the new work ac y in rn whe e engineeri 
branches of the trade is comparatively only imited in quanti the 
leading firms throughout the district continue well employed, and 
orders as they run out seem to be gradually replaced, the chief 
complaint being that prices have to be cut exceedingly fine. 
Amongst boilermakers, motive builders, and marine engineers, 
there is plenty of work stirring, and in these branches of trade the 
orders in hand are likely to keep them busy for some time to come. 

The coal trade is extremely quiet all through, and with most of 
the pits not working more than about half time, there are hea’ 

at nearly all the collieries throughout Lancashire. Althoug 

any actually announced reduction of list rates has only been made 
this month in a few exceptional cases, there is a ua‘ levelling 
down of prices to meet the market, and with so much stock being 
pressed for sale, prices are regulated more by what buyers are 
prepared to offer than by list rates. Best coal at the pit mouth 
averages 8s. 6d. to 9s.; seconds, 6s. to 7s.; common, 5s. to 5s. 6d.; 
yey good slack, 3s. 9d. to 4s. 3d.; and common, 
2s. 9d. to 3s, 3d. per ton. 

On Friday last I was present at a private trial made with a fire- 
extinguishing apparatus, at the works of the Chemical Fire Engine 
Co., Bolton. The apparatus, which is known as Forster’s patent, 
consists of a handy and portable arrangement of a couple of 
cylinders and a chemical chamber contained within a tank of 
water. One cylinder acts as a pump up to a pressure of 95 lb. to 
the square inch, to force the water through the chemical chamber 
into the second cylinder, where the water, having become 
thoroughly chemicalised, is ejected impregnated with carbonic acid 
pas. The apparatus was pat to a number of severe tests upon a 

uilt-up fire composed of rough timber and shavings, saturated 
with petroleum, but with a small jin. jet the fire was got com- 
pletely under control in a few seconds. Trials on a larger scale 
are to be made before the local authorities at Ashton in the course 
of a few weeks. 

The question of weekly or oe ap pays at the collieries in the 
West Lancashire district seems likely tocome again into prominence. 
Ashort time back weekly pays were introduced into the district to 
meet the wishes of the men, but there is nowa strong disposition 
op. the part of some of the colliery proprietors to revert back to the 
old system of fortnightly pays. At one colliery this has been put 
in force, with the result thatthe men have struck against the change. 
and I understand that this is to some extent a test case which will 
be followed if practicable by other collieries. 

On Saturday last the students of the Wigan and Warring- 
ton Mining and Mechanical schools paid a visit to Messrs. 
Pearson and Knowles’ Moss pits and to the works of the 
Wigan Coal and Iron Company. At the Moss pits the students 
were shown the modern winding engines for raising coals from 
the various mines down to a depth of 711 yards, at which the 
Arley mine is got. The engines at this pit are the most powerful 
of their kind in the country, with 40in. cylinders, 7ft. stroke, work- 
ing up to 1500-horse power, with winding drums 25ft. in diameter. 
The visit to Wigan Coal and Iron Company’s works was also full of 
interest, although the time at disposal did not allow of anything 
like a thorough inspection of the modern blast furnace plant which 
has been put down. One important feature of the works, however, 
which attracted considerable attention was the utilisation of the 
waste gases from the furnaces in the ovens for heating the blast, 
and in the boilers for generating the steam. 

Barrow.—Business in the hematite pig iron market does not show 
any signs of an early activity. Sales during the week have not 
in , and demand is still quiet. It is expected that prices 
have touched their lowest point, and makers are considering the 
advisability of limiting the production. I should not be surprised 
if prices did look up slightly ; but anything like the activity which 
was noticeable in the iron trade a few months ago cannot be 
expected yet awhile. Stocks are not accumulating, as large deli- 
veries are being made, principally on home account. Traffic receipts 
on local railways show a decided increase during the past week or so, 
and this, no doubt, is attributable to the heavy tonnage of metal 
which is oie Sammaaien Shipping is only quiet, but very large 
shipments will be made during the season. No. 1 Bessemer is 
—_ 57s. 6d. per ton; No. 3 forge 56s. net, f.o.b., three months’ 

liveries. These prices are practically unremunerative, and the 
attempt on the part of makers to restrict the output may perhaps 
bring a better feeling. Steel workers are busy, and a very fair 
demand is experienced. Iron ore in fair request at from 13s. 6d. to 
15s. per ton at the mines. Iron shipbuilders are in receipt of a 
few orders which will keep them in work a short time; no new 
eontracts have been booked. Minor industries steadily employed. 

The trade of Maryport has received a considerable and welcome 
addition to it during the past week in the shape of the i 


of the Ellen Rolling Mills, owned by Messrs. Kirk Brothers and 
Company. These works have been idle for a long period, and the 
re-commencement of operations would appear to indicate a sanguine 
future for the finished bar iron trade so far as the Maryport dis- 
trict is concerned. A number of men are already employed, and 
it is expected in a short time, when the works are in full swing, 
that employment will be found for a large staff of workmen. 

A resolution has been passed at a meeting of the West Cumber- 
land ironmasters that for the future, instead of applying to ore 
proprietors for ore, the latter shall make an offer of their ore and fix 
the price, which the buyers can choose as to accepting or not. 


THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 
THERE has been no appreciable change in the iron markets this 
week. Very few sales have been effected, the approaching quar- 


rienced during last month, Now that the ship 
smaller it is probable that stocks will increase 
stores and in the makers’ yards, 

Business was done in the warrant market on Friday morning at 
from 48s. 1d. to 48s, 4d., and back to 48s. cash, and from 48s, 5d, 
to 48s. 14d. one month; in the afternoon quotations were 48s. to 
47s, 104d. cash, and 48s. 14d. to 48s. one month. On Monday 
forenoon business was done at 47s, 8d. to 47s. 10d. cash, and 
47s. 10}d. to 47s. 1ld. one month. The tone was quiet in the 
afternoon with small business, 47s. 10d. cash and 47s. 104d. four- 
teen days. Business was done on Tuesday at 47s, 114d. to 48s. 2d. 
cash and 48s, 14d. to 48s. 4d. one month, To-day—Wednesday— 
the market was flat, with business at 48s. 44d. to Iss. d. cash, and 
48s, 54d. to 48s. 14d. one month. Owing to the holidays closed 
to-day, and will not re-open till Tuesday. 

Makers of pig iron report that they are doing a steady business 
and that there is not much change in the quotations :—f.o.b, at 
Glasgow, Gartsherrie, No, 1 is quoted at 58s. 6d. per ton; No. 3, 


ts have b 
both in the public 


terly tings causing s to hold back. It isnot ant 
however, that there will be any serious change in prices. 

The file-grinders are still endeavouring to secure 10 per cent. 
advance in wages. A meeting of the employers been summoned 
to consider the request, which will probably be met by a compro- 
mise to the extent of 5 per cent. The file trades are brisk, but 
ry ay ee say that orders during the last fortnight have not come 
in so freely as they did at the beginning of the year. Australian 
houses, who ordered American files somewhat largely two years 
ago, are now finding the quality somewhat disappointing, and are 
now sending for Sheffield-made articles. A iderable b 
of files are now cut by machinery, and it is stated that several) firms 
pass off machine-cut files as hand-cut. There is a proposal to 
publish a list of all establishments who adhere to the old-established 
system of cutting by hand. 

In saws there has been quite a revival in orders from Australia, 
as well as from the Continent. Surgical instrument makers are 
also unusually well employed, and the demand for razors con- 
tinues to be as heavy as ever, the difficulty, indeed, being to get the 
orders out of hand in anything like quantities to meet the demand. 
Generally the cutlery trades are very brisk. 

At the Yorkshire Wire Rope and Fencing Works—the property 
of Mr. John Shaw—I saw on Tuesday several extraordinary 
oa of steel cables. They are made to the order of the Rev. 
W. Cowell Brown, a Wesleyan minister, who has invented and 
patented a new system of raising sunken vessels. They are to be 
attached to two barges which have been built for him by 
Messrs. Samuda, at Millwall. The cables are estimated to 
lift a weight of 250 tons each. They are five wires in a strand, 
twenty-five strands to a rope, and these ropes are twisted 
into the cable, which thus contains 150 wires. Two of these cables 
are 40ft. long, and weigh 44 cwt. each; two of 72ft. long, which 
weigh 8 cwt. each. They are $}in. in circumference, and are alto- 

ther the biggest things of the kind ever made in Sheffield. Mr. 
Shaw has about forty miles of his patent wire fencing on order—a 
large portion for South Africa. A speciality for that colony are 
wire bullock traces, which weigh only 91b. each, and are now used 
instead of chains, on account of their enduring qualities and lighter 


J 


weights. 

e coal trade is very languid. Messrs. George Chambers and 
Son have dropped to their lowest quotati Mortomley 
hand-picked 


rands, 15s. per ton; main coal, 12s. 1d.; seconds, 
9s, 2d.; double-screened nuts, 9s. 2d. | 


THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

THE improvement in the iron market noticed last week still 
continues. At Middlesbrough on Tuesday there was a firm 
market, with a tendency towards improvement. Both makers 
and merchants adhered ly to their previous quotations, the 
former quoting 43s. 6d. per ton for prompt f.o.b. deliveries of 
No. 3 g.m.b., and the latter 43s. 3d. 

The return of stocks for the month of March was issued on 
Monday night. The shipments, which reached a total of close 
upon 90,000 tons, were 22,944 tons in excess of February, and 
8 tons in excess of March, 1881. There are now seventy- 
seven furnaces on Cleveland iron, as compared with seventy- 
nine at the end of a Besides these there are forty- 
two on hematite, basic, and spiegel iron, as against thirty- 
eight in February. The total number is 119, or two more 
than the previous month. The make of Cleveland iron was 
148,012 tons, being an increase of 15,866 tons over February. 
The make of hematite and other kinds was 84,860 tons, being 
11,364 tons more than February. The total make of pig iron 
was 232,872 tons, or 27,230 tons more than the previous month, 
which excess of make is, however, partly accounted for by the 
three extra days. Stocks have considerably decreased, being 
29,970 tons below the stock at the end of February. The stock 
now amounts to 334,850 tons, against 364,820 a monthago. Inthe 
first three quarters of 1881 they increased by about 100,000 tons ; 
but in the last quarter of that year and the first in the present 
year, owing to the operation of the restrictive policy, they have 
decreased to about an equal extent. The announcement of these 
figures tends, of course, to stiffen prices, as it is clear that con- 
sumption is considerably in excess of production. 

There is a decided scarcity of pig iron for prompt delivery, and 

e possession of warrants is eagerly sought for. It is worthy of 
remark that there is now but a small difference in price between 
Cleveland iron and Scotch, namely, only about 4s. 6d. per ton. 
Inasmuch as the cost of delivery from Cleveland to the Scotch 
foundries is about 6s. 6d. per ton, and as Cleveland iron still con- 
tinues to be used there, the Scotch ironfounders must find it as 
suitable for their —— as the iron produced in their own dis- 
trict. Itis only fair to say, however, that what iron is going to 
Scotland for foundry purposes is all going against old contracts, 
and no new purchases are being made at the moment. 

The manufactured iron trade continues quiet and steady. Makers 
are firm in their prices ; but not much buying and selling is taking 
place. With a tendency towards a rise in pig iron, it is not 
unlikely manufactured iron may stiffen as the season advances. 

The arbitration as to a further 74 per cent. general advance to 
ironworkers and a still further advance of 74 per cent. in the wages 
of certain workmen, has been fixed by the referee, Mr. Jos. 
Whitwell Pease, M.P., to take place on the Wednesday in Easter 
week, at the Town Hall, Middlesbrough. It is not thought that 
these advances will be conceded, as the investigation of the books 
of the employers has already shown that the value of contracts is 
much Below what was ex d, and considerably under present 
quoted prices. It is said that the 74 per cent. which was conceded 
in February would not have been given, had the subsequent course 
of trade been known, or correctly estimated. 

Ship plates were quoted at £7 5s. per ton, f.o.t. at works ; and 
bars and angles at Fe 12s. 6d., all less 24 per cent. discount. 

The strike at the South Stockton Iron Co.’s works has ended, 
the men having come in to the terms of their employers. 


NOTES FROM SCOTLAND, 


(From our own Correspondent.) 

A Goon steady business continues to be done in the Scotch iron 
trade, there being a mae consumption of raw iron at the manu- 
facturing works. The shipments have not been quite so large 
during the past week; but, considering the heavy consignments 
that have been made during the preceding weeks, this is not con- 
sidered as at all remarkable. The warrant market has lacked 
animation, there being considerably less doing than of late, and 
prices at the close of week, and during the early part of the 
—— week, have showed rather a decline. The _— advices 

America are not very mart ey a the demand for pig 
iron on the part of the Continent activity which was expe- 


51s.; Colt , 58s. 6d. and 52s. 6d.; Langloan, 59s. and 53s.; Sum- 
merlee, 57s. 6d. and 49s. 6d.; Calder, 57s. 6d. and 51s.; Carnbroe, 
52s, 6d. and 49s.; Clyde, 51s. and 48s. 6d.; Monkland, 49s. and 
47s, 6d.; Quarter, ditto ditto; Govan at Broomielaw, 50s. and 
47s. 6d.; Shotts at Leith, 59s. and 53s. 6d.; Carron at Grange- 
mouth, 50s. 6d. (specially selected, 53s.) and 49s. 6d.; Kinneil at 
Boness, 48s. 6d. and 47s. 6d.; Glengarnock at Ardrossan, 52s. 6d. 
and 49s.; Eglinton, 49s. 6d. and 47s.; Dalmellington, 49s. 6d. and 48s, 

In the malleable departments there is hardly any change to 
report, business continuing as yet fairly good, with little change in 
prices, and prospects for the future not quite so encouraging as 
could be wished. 

On Wednesday this week the foundation stone was laid 
of the new bridge which is to be constructed over the Forth at 
Alloa. The Caledonian Railway Company has a branch railwa; 
from Larbert to South Alloa, and by making a sbort line an 
erecting this bridge, communication will be effected across 
the Forth, to North Alloa. The enterprise is being promoted by a 
private company, but it is understood that the working of the 
railway will be undertaken by the Caledonian Railway ee. 
The bridge is being designed by Mr. Crouch, C.E., Glasgow. It 
is a lattice girder bridge of about 570 yards in length, and of 
sufficient height not to obstruct the navigation of the river by 
small craft. A central pier of great strength will be erected in 
the middle of the river, and on eack side of this pier there is to 
be 60ft. of clear channel way, succeeded by spans of 100ft., and 
afterwards of others of 80ft. From that portion to the abutments 
at the side of the river there are to be thirteen spans on the south 
and two on the north of about 67ft. In order to admit of the 
passage of large vessels, there is to be a swing bridge about the 
centre of the structure. The contractors are Messrs. Watt 
Wilson, Glasgow, and the ironwork of the bridge is to be sup- 
plied by Messrs. P. and W. McLellan, of the same city. 


WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


I REGRET to announce the death of Mr. Menelaus, of Dowlais. 
Speculation is rife as to his successor, but it must not be forgotten 
that Dowlais has been a fine school both for the iron and the 
world. For instance, from Dowlais went Mr. Edward Williams, 
of Middlesbrough ; Mr. Wm. Jenkins, of Consett ; Mr. Evans, of 
Bradford; Mr. Evans, of Durham; Mr. Martin, of Blaenavon; 
and Mr. Wales, H.M. Inspector of Mines; Mr. Truran and Mr. 
Martin, of Mountain Ash, are also from the Dowlais mining school. 

The Taff Vale Railway Company has had an unsuccessful 
session in opposition, but it is carrying out local improvements 
with undiminished energy. The engine works near Cardiff are 

rogressing towards completion ; and the fourth line of rails is 
Ge ily pushed onwards. 

No settlement has been brought about between the Ocean 
Colliery proprietors and the men. From what I hear, they would 
be satisfied with the scale of the associated owners, and it would 
be a good thing all around if this were agreed to, and for the Fern- 
dale men also to come back into the association. I have always 
maintained the necessity of one scale and one board of arbitration, 
and believe it is only a question of time. 

A good seam of coal has been struck at Tylacoch, Rhondda Valley. 

An important meeting of tin-plate manufacturers has been held 
at Swansea, when it was decided to restrict the make one week 
per month for the next three months. This agreement has been 
signed by the leading manufacturers. 

Aslight dispute has come to the front in connection with the 
house coal men of the Rhondda, who complain that the masters do 
not keep to the standard price. A meeting takes place this week 
at Cardift, when an amicable settlement is expected. 

The patent fuel trade of Swansea is on the increase. 

The steel and iron trades are not quite so brisk, and of late there 
has been a falling off in the demand from America. 

Extensions and improvements on a large scale are being carried 
on at Tredegar, and another blast furnace will soon be in action. 
Treforest is also brisk, and if American orders fail, home railways 
are expected to give a good impetus as the spring advances. 


RusstaN RAILwAy PRAcTICE.—We have received from Mr. 
Urquhart, of Borisoglebsk, South Russia, a pamphlet in Russian, 
entitled ‘* Running Rules of the Grazi-Tsaritsin Railway, Russia.’ 
The pamphlet contains particulars concerning the fuel for each 
class of locomotive, and shows the loads they can take at ordinary 
time-table speeds on different sections of the line, cost of grease— 
oil and tallow—with the salaries of drivers and their assistants, 
&c. From each class of engine in ordin running gear were 
taken complete sets of indicator oe at different es shown, 
the tractive force developed for each grade. In compiling this data 
Mr. Urqubart hastaken 1 lb. of anthraciteas evaporating water, 
and 11b. dry wood 3}1b. Friction diagrams of engine alone are 
also given in the pamphlet. 

DEATH OF Mr. MENELAUS, OF DowLalIs.—To the list of eminent 
and distinguished men who have d away of late, we have now 
to add the name of Mr. Menelaus, of Dowlais. For the last 
twenty years he has been prominently before the iron and steel 
world, and to him is due, in a great measure, the conspicuous posi- 
tion held by the Dowlais Works. Originally in connection with 
an engineering firm in London, he went into Wales about forty 

ears ago, and was for some time at Abernant Works, under the 

othergills. He next came under the notice of Sir John Guest, 
who made him mill manager, and on the retirement of Mr. John 
Evans, he succeeded him as manager of the ironworks. He held 
this position at that critical period in the history of iron making 
when steel came into notice, and with great perception so 
advanced the appliances for making steel, that when the demand for 
steel rails arose Dowlais was able to compete successfully for 
orders. He was one of the founders of the South Wales Engineers’ 
Society, past president of the Ironand Steel Institute, and to him has 
been awarded the Bessemer medal. Thoroughly practical, and versed 
in all details of iron and steel working, he possessed also considerable 
administrative capacity, and governed Dowlais so thoroughly that 
of late years the workmen were noted for their avoidarice of all 
those impulsive and antagonistic movements which in kindred 
industries have so much the industrial progress of South 
Wales. To him is due the prosp dition of the works in 
adverse times. He laid it down as a maxim that the old rule of 
simply making rails, which had characterised the efforts of Welsh 
ironmasters, should be abandoned, and that the ironmaster should 
be open to meet any requirements in the scope of his industry. 
For, he was wont to say, “if rails are not wanted, bars may, and 


if not bars, then ef api wire, or tires.” By his indomitable 
energy and prescience he was able to keep Dowlais fully employed 
when semi-stagnation marked the neighbouring works of South 
Wales, and thus may be regarded as one who has rendered sub- 
stantial service even to the poorest of his ten thousand employés, 
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THE PATENT JOURNAL. 
Condensed trom the Journal af the Commissioners of 


*,* It has come to our notice that some applicants of the 
Patent-office Sales Department, for Patent Specisications, 
have caused much unnecessary trouble and annoyance, 
both to themselves and to the Patent-office officials, by 
giving the number of the vage of THe ENGINEER at 
which the they is referred to, instead 
of giving number of Specification. The 
mistake has made by ‘ooking at THe ENGINeER 
Index and giving the numbers there found, which only 
refer to the pages, in place of nae by to those pages and 
anding the numbers of the Speciyication. 


Applications for Letters Patent. 

*,* When patents have been “communicated” the 
‘name and — of the communicating party are 
printed in 


1481. Heatino Water, A. 
1482, Wasuine CLoruEs, 
1483, ColLine MACHINE, 
Manchester. 
. Trs-pLates, C. 8. B. Gardner, Glamo’ 
. Licutine by Gas, F. H. Wenham, London. 
Borries, D. Rylands, Barnsley. 
. Currinc Metats, W. W. Hulse, Manchester. 
. Looms, J. and J. Hodgkinson, ‘Blackburn 
Fire-arms, L. Loewenthal and D. de R. Wil- 
London. 


1496. Macuines, T. J. Handford— A, 
Edison, Menlo Park, U.8, 

1497. Hort-air BaTus, T. Maccall, Derby. 

1498. Meraiic SHINGLES, W. R. Lake Comstock, 
New Canaan, U.8.) 

1499. FIRE-ENGINE Hose, W. R. Lake.—(7. S. Nowell, 
Boston, U.S.) 

1500, E. 

1501. Sizinc Warps, A. Boult.—(P. Letellier, France.) 

= Sewino Knit Goons, J. H. Johnson.—(S. Borton, 

Philadelphia, and C. H. Wilcox, New York, U.&) 
20th March, 1882. 

1503, CLeantna Corron, A. M. Clark.—({A. A. Gold- 
emith, Charleston, U.S. 

1504. Fisiixa Rops, W. H. Birkenhead. 

1505. Paper Fives, A. Ellis, Lew: 

1506. Maxine Ice, J. J. Coleman, G Glasgow. 

1507. Furnaces, T. Bowen and E. Jenkins, Gla- 


me 

1508. fis akrows, R. and H. Wilder, Wallingford. 

1509. Umprenwas, J. “iskison, London. 

1510. Dismyrecrators, F. Wirth.—(F. Westmeyer, 
Germany.) 

1511. T. W. Webley, Birmingham. 

1512. Lappers, T. Jones, Sedgley. 

1618. Taps, F. Robinson, Huddersfield. 

1514. Exoixes, G. Tidcombe, jun., Watford. 

1515. Steam Motors, W. R. Rowan, London, 

1516. ExecrricaL Insu.ation, J. Imray.—(La Société 
Anonyme des re Blectriques, Paris.) 

1517. Lamps, B. C. Simpson, London. 

1518. Prosectites, W. Naylor, Penistone. 

1519. Ram W. J. Boaler jon. 

1520, Looms, J. C. Rouse, Halifax. 

1521. Bits, J. Mewburn.—(P. H. Goulet, 


France.) 
Sewers, J. B. Denton and G. Butler, 
nd 
1523. Laan, R. Hindle andG. Greenwood, Blackburn. 
15%. Buoys, J. Jaques, London. 
1525. Dryine Gray, I. Fisher, Manchester. 
1526. TRANSMITTING "APPARATUS, W. R. Lake. —(A. F. 
and F, B. Johnson, Brooklyn, U.S. 
1527. Rai_way SIGNALLING, Morris, 
1528. Banp Twines, J. G. Hey, Cleckheato’ 
1529. Non-conpucrors, T. and J. Brooke, Shefield. 
= P.ves, J. Burton and R. Byrnes, Staley- 

1581. GLove Fasteners, J. W. Pritchett, London. 
1532. Furnaces, A. J. Boult.—(M. Gros-Desormeauz, 
Vauclin, West Indies. 
EXTRACTING tog Aitken, 
1584. J. Cunliffe, Bolton 

‘on March, 1882. 
Sramp-#ox Cuarm, J. Hirst, London. 
1536. Bepsteaps, J. Reynolds, Worcester. 
7. INDICATORS, J, and A. Lawrence, Birmin 
. Looms, G. ae and J. Broadley, Bi ford. 
Sream Enornes, G. R. Mather, Wellingborough. 
Ciips F, W. T. C. Cordua, — r- Kortum, 
. Treatinc Coat Gas, J. A. Kendall, London. 
Curine J. Ross, jun., Muchalls, N.B. 
CapsuLes, C. Cheswrig London. 
CURTAIN ‘Suspenpers, B . Grimmett and J. 
Cook, Birmingham. 
1545. LAMPs, Cc. ©. Aria and J. Davies, London. 
1546. Macurye, J. Hood, jun., 
1647, Excavatinc NARROW CHANNELS, T. ADI 
Newark-upon-Trent, and G. 8. Moore, Sunderland. 
1548, Batrenies, W. B. Brain, Gloucester. 
1649. Sreetyarps, A. J. Boult,—(P. Arnaud and L, 
Gaytté, France.) 
1550, Fiurertno Apparatus, A. W. Reddie.—(Z. A 
M. Hélie and C. M. M. dela are Paris.) 
1551. Steapyine Air J. 8., T. A, and E. R. 
Walker, Wigan. 
1552. Screws, W. R. Lake.—(American Screw Company 
(Incorporated), Providence, Rhode Island, U.S.) 
1553. Locks, G. H. Wildes, London. 
1554. TREATING Grawy, E. Beanes, London. 
1555. J. H. Johnson.—(C. Rodrigues- 
Peresre, Paris.) 
GENERATING Evectricity, J. 8. Williams, 
1557. Baveum, A. Marsden and F. Cross, Huddersfield. 
Slet March, 1882. 
. Governors, E. Truman, Grantham. 
Drivine Ropes, J. Rowbottom, Charlesworth. 
. Fasteners, E, Horsepool, London. 
. Puriryine Gas, J. Walker Leeds. 
. CHECKING Apparatus, H. Lyon, London, 
. THRASHING, A. W. Mantle, London. 
Drinkineo Vessexs, J. Tams, Longton. 
. ORNAMENTING ARTICLES, J. B. Dubois, Maule. 
. Looms for Weavina, J. Wade, Wortley. 
. CONCENTRATED Mik, E. Kunkler, London, 
. Bricks, &c., F. Render, Manchester. 
. STOPPERS, C. W. von Schlieffen, Schlieffenberg. 
. Buttons, rydges.—(B. Fischer, Stuttgart. 
Boots, J. and J. Taylor, London. ) 
. "ScREENS, M. oO. und, London, 
ExectricCurrents, W. Lake.—(J. Moser, Berlin.) 
. Suincies, W. R. Lake.—(R. Seaman, U.S) 
Tin, W. A. Barlow.—(L. Bourau, Paris.) 
CopPER Tunes, 8. Walker, Birmingham. 
Lake.—(S. 


1578. ADMINISTERING ANASTHETICS, W. 
Cooper and EB. Dennis, U.S.) 

1579. Locks, &c., D. Summerfield, Aston. 

1580. ELecrric Lamps, Salomons, Tunbridge Wells. 

1581. Sapp.xs, J. Jenner, London. 

1582, Propucine Corres, M, Farmer, Chelsea. 


lst April, 1882. 
1583, H. Binko.—(M. J. 
1584, Firepiaces, G. L. Shorland, Manchester. 
1585. Coat Gas, J. F, Allan . Adamson, Glasgow. 
1586. BLEacuiNG Jute, T. G. Kelly, 
1587, SeconpaRY BatreriEs, be, 

Guipes, H. J. Haddan.—(C. Calloch, France.) 


1589. Parntinc, M. Mende and H. Krause, Berlin. 

1590. Gas Motor Enoings, R. Skene, London. 

1591, Stancn, H. Lake.—(B. Wilhelm, Buffalo, U.8.) 

1592, PRoJecriLEs, J. Vavasseur, London, 

1593, Groves, H, Urwick, Wandsworth, 

1594, Furnaces, Sir W. W. Hughes, Bayswater. 

1595. Fine-escapes, W. P. Thompson, London, 

1596, Door Latcues, W. Johnson, Liverpool. 

1597. Borrie Storrers, H. J. West, London. 

1598. Grincino, G. Ryder and M. Fielding, Bolton. 

1599. Brusnes, W. Bateman, Yorkshire. 

1600, ELvecrricaL Apparatus, G, W. von Nawrocki.— 
(F. Bahr, Russia.) 

1601, Air W. Teague, jun., Cornwall. 

1602. Sprnnino Frames, A. Clark.—(J. Rolland, Parts.) 

8rd April, 1882. 

1603. Pianos, W. Fischer, Dresden. 

1604. VaPorisinG C. Scott, Bel 

1605, Wasuers, E. I. H. E. and J. Whitehouse, Tipton. 

1606. System on Raitways, H. Jd. Haddan.—(A. 
Flamache, Brussels.) 

1607. Door Locks, J. Mathison, Norway. 

1608. WEIGHING Macuines, Cc Reuter, 

1609. Parquer Fioorine, F. H. Engel -(F. H. 
Schmidt, Altona, Prussia ) 

1610. Feepine Woot, W. Cliffe, 

1611. ReovuLatine W. Lake.—(Z. 
Weston, New Jer. U.S. 

1612. Cravats, W. R. Demonchaux, France.) 

1613. Tarsand Cocks, F. G. Fleury, London. 

1614. Dynamo-ELecTRIC W. R. Lake.—(Z. 
Weston, New Jersey, U.S.) 

1615, Uritisine Tipes, &c., E. Davies, London. 

1616. E.ecrric Corrents, W. B. Brain, Gloucester. 

1617. Currine Biocks, F. Wirth.—(@. Sebold, Germany.) 

1618, Exxcrric Lamps, J. B. Rogers, London. 

1619. Carson Conpocrors, W. R. Lake.—(H. 8. Maxim, 
Brooklyn, U.8.) 


Inventions Protected for Six Months on 
Deposit of Complete Specifications. 

1479. Maxina Soap, L. Varicas, Montague- 
Russell-square, London.—A communication from H. 
Heckel, Cincinnatti, U.S.—28th 1882, 

1499. DiscHARGE APPARATUS, W. R. Lake, 
ton-buildings, London.—A communication from 
8. Nowell, ston, U.8.—28th March, 1882. 

1552. Screws, &c., W. R. Lake, Southampton-build- 

ings, London.—A communication from The Ameri- 
Screw Company (Incorporated), Providence, 
Us 8.—80th March, 1882. 


Patents on the Stomp Duty of 
£50 has been paid, 

1245. Exuipitine Apparatus, J. H. Pepper, Tunbridge 
Wells, and J. J. Walker, London.—2sth March, 1879. 

1270. Gas- -MoTOR Encings, F. W. Turner, St. Albans. 
29th March, 1879. 

1234. Coroners, Domes, &c., 8. Spencer, London.— 
28th March, 1879. 

1261. OnpNance, A. Longsdon, London.—29th March, 
1879. 


1412. Securtnc Corks, &c., of Borries, J. Shanks, 
Dublin.—9th April, 1879. 

1253. MAINTAINING a PLatrorM, &c., in a HORIZONTAL 
Position, F. Gardner, Bayswater. ” 29th March, 1879. 

1315. and Steet J. C. Ramsden, Redgate. 
—2nd April, 1879. 

1317. MACHINE Guns, H. H. Lake, London,—2nd 

» 1879. 


1282, GLYCERINE, C. Thomas, W. J. Fuller, and 8. A. 
King, Bristol. -3lst March, "1879. 

1329. ANIMAL Fires, Lake, London.—3rd 
April, 1879. 

1606, Mitts, A. Mechwart, Buda Pesth.—3rd 
A 

1340. Discnararne, &c., Grain, F. E. Duckham, Mill- 
wall.—4th April, 1879. 

Macurnes, T. Inglis, and 

T. Gray, Edinburgh.—5th April, 1879. 
1988. to, &c., H. E. ‘Newton, London. 
879. 


1396 Harrows, G. W. Murray, Banff, and J. and A. 
Macdonald, Portsoy. —8th April, 1 1879. 

1419. Leap and Crayon Ho.pers, J. H. Johnson, 
London.—9th April, 1879. 

1847. Sprino Burrers, J. C. Taite and T. W. Carlton, 
London.—9th May, 1879. 

1313, Bessemer Steet, 8. G. Thomas, Battersea,—2nd 
April, 1879. 


Patents on 3 the Stamp Duty of 
£100 has been paid. 

1204. Tramway, 8. Hallidie, Lon- 
don.—2nd April, 

1144. Hypro nll T. Broadbent, Hudders- 
field.—30th March, 1875. 

J. L Haddan, Clapham.—2nd April, 

875. 


2302. Sewinc Macuine, F. Simmons, London.—sth 
June, 1875. 


Notices of Intention to Proceed with 
Applications. 
Last day for filing opposition 2lst April, 1882. 

5178. Encines, W. A. Barlow, London.—Com, from 
J. Ritz and A. Nebele.—26th November, 1881. 

5174. Wasuino, &c., Fasrics, L. Webster, Dewsbury. 
—26th November, 1881. 

5175. Recorpine Apparatus, D. Young, London. — 
26th November, 1881. 

5195. Gas REGULATORS, &c., J. Ungar, London.—28th 
November, 1881. 

5204. C. Stuart, Fenny Stratford.—20th 
November, 188 

5205, DRILLING ‘heanarcs, Stuart, Fenny Strat- 
ford.—29th Novemb 

5211, Sewine “Hunt and J. 8. Fairfax, 
London. —29th November, 1881. 

5217. Cranes, &., W. Clarke, Gateshead-on-Tyne.— 


29. 
5228. Dams, J. Thomas aoe .—380th November, 1881. 
TUS, 


Hutchinson, Clapton 
Park, —80th November, 1881. 
5241, Feepinc Paper, J. H. R. 
Hoyer, Liverpool.—30th Faw 1881. 
5245, Suips’ Propetiers, C. D. Abel, London.—Com 
from J. A. rée.— 30th November , 1881. 
5272, Evecrric Nee W. F. King and A. B. Brown, 
5281. Cuutivanixa Lanp, G. P. Blake, Exeter.—2nd 
em 1881. 
5282. Fancy YARNS, E. Horsfall, Bradford. — 2nd 
1 


December, 1881. 

5289, STEAM GENERATO Rs, W. L. Wise, London.—Com. 
from @. H. Babcock, “a Wilcox, N. W. Pratt, and E. 
H. B —8rd D , 1881. 

5298. CRANES, W. D. Priestman, Kingston-upon-Hull. 
8rd December, 1881. 

5875. Rouspasours, F. Savage, King’s Lynn.—8th 
Decem 1881. 

> Gas, J. Laycock and T. Clapham, Keighley.— 


5422, for CarpBOARD, H. J. Haddan, Lon- 
don.—Com. from D. P. et Roux.—12th December, 1881. 

5551. Armatures, J. H. Johnson, London.—A commu- 
nication from W. W. Griscom. 19th December, 1881. 

5563. Furnaces, &., W. L. 
from G. E. Palmer, 
and G, A. 


24th December, 
170. Cass, &e.; J. Abbott, Bideford.—12th January, 


1 
389, _FIRE-ARME R, Lake, London.—A communica- 
26th don , 1882. 
405, Sawa Woop, J. Smith, Roch February, 


554. ConCENTRATING MILK, F, Springmuhl, London.— 
4th February, 1882, 


555. CONDENSED Grape Juice, F. Springmuhl, Lon- 
don.—4th February, 1882. 

711. Susraininc Combustion in Lamps, W. J.J. Robin- 
son, Limerick.—14th February, 1882. 

800. CanpLesticks, J. H. Johnson, London,—Com. 
from J. Engelson. —18th wary 1882. 
1023. Evecrrica, Generators, T. J. Handford, Lon- 
don.—Com, from T, A. 8rd March, 1882, 
1089, Stzer, J. Gjers, Middlesbrough-on-Tees.—7th 
March, 1882. 

1094. Sockets or Hotpers, E. H. Johnson, London,— 
7th March, 1882. 

1189. DyxAMo, &c., Macuines, T. J. Handford, Lon- 
don.—Com. from T. A. Edison.—9th March, 1882. 

1142, the GENERATIVE CaPAcITY of 
Dywamo, &c., Macuines, T. J. Handford, London.— 
Com. from T. A. Edison.—9th March, 1882. 

1166, SurFaces for Printine, &c., J.J. Sachs, Sun- 
bury.—10th March, 1882. 

1167. Poriryine Gas, G. C. Trewby, Beckton.—Com. 
from O. A. L. Pibl.—10th March, 1882. 

1169. Fire-aros, P. T. , Windsor.—10th March, 
1882. 


1191. Dynamo, &c., Macuixes, T. J. Handford, Lon- 
don.—Com. from T. A. Edison.—1lth March, 1882, 
1328. Evecrric SiGNALLING Apparatus, L. J. Crossley, 
Halifax, J. F. Harrison, Bradford, and W. Emmott, 

Halifax.—18th March, 1882. 
1479. +h L. Varicas, London.—A communication 
from H. Heckel.—28th March, 1882. 


Last day for filling opposition, 25th April, 1882. 
5142. Warmrne, &c., Apparatus, L. A. Groth, London. 
—Com. from C. Ostlund.—24th November, 1881. 
5212. AnimaL CHARCOAL, T. Hadfield, Liverpool.—Com. 
from R. Reddish.—?9th November, "1881. 
5227. Rivas, Hooks, &c., J. V. Hope, Wednesbury.— 
80th November, 1881. 
5243. Lamp BURNERS, W. Foxcroft, Birmingham, and 
J. Titley, Wolverhampton.—30th’ 1881. 
5247. PoLisHixnc KNIVEs, F . Walters, Bays- 
water.—30th November, 188 
5259, Enoines, J. Rhodes, Heath.—lst Decem- 
ber, 1881. 
5260. Fricrion Coupiinos, J. C. Eckardt, Stutt- 
gardt.—lst December, 1881. 
5261. Seconpary Batrerizs, H. E. Newton, 
—Com. from E. Volckmar.—lst December, 188 
5273. Capsues, J. Imray, London.—A 
from C. Ches ht.—2nd December, 188 


December, 185: 
Beger, London.—3rd December, 
5292, Sprswixe Corron, &c., J. Leyland, Bolton.—3rd 


December, 1881. 
5295. Evecrric Lamps, H. E. 


‘om A. I. Gravier.—3rd Dec 
5320. Hats, &c., R. Wallwork, — 6th 
ember, 188 


5386. Rotter W. P. London.— 
Com. from W. D. Gray.—9th December, 1881. 

G. Geissler, Kirkburton.—12th December, 

Firtines, &c., J. J. Royle, Manchester.— 
13th December, 1881. 

5542, GALVANIC Batrery, W . R. Lake, London.—A 
communication from La Société saa d’Elec- 
tricité T i. —17th Di b 

5571. Froor Coverines, A. M. —Com, 
from T. and V. E. Meyer.—20th December, 1881. 

5597. CaALoRICc ENGINE, A A. M. Clark, London.—A com- 
munication from J. 8 21st Di b 

\J. Nock, Hasskeni.—20th 


on. _—_ Merat, F. Wirth, Frankfort-on-the-Maine. 
—Com. from. L. Rohr. —Tth January, 1882. 

235. ScREW PROPELLERS, Griffiths, Bayswater.— 
17th January, 1882. 

297. Gatvanic Batreriss, J. and A. J. Higgin, Man- 
chester.—20th January, 1882. 

887. Puriryinc Coat Gas, J. Walker, Leeds.—26th 
January, 1882. 

892. OsrarninG Licut by Exectricity, W. P. Thomp- 
son, London.—Com. from the Union Electric Manu- 
facturing Co., ye January, 1882. 

629. SIGNALLING Apparatus, J. W. Webster, Little- 

ugh, J. Hill, Rochdale, and F. T. and T. Green- 
wood, Smithy Bridge. —9th February, 1882. 

700. ELEctRICITY, J. Williams, London. — 13th 
February, 1882. 

702. BLowinc Apparatus, H. Wilson, Stockton-on- 
Tees.—13th 1882. 


755. “CLOSETS, R. Weaver, London. — 16th 
Fe 

766. ea, J. 8. Williams, London. — 16th 
February, 188: 


856. Execrricity, J. 8. Williams, London. — 16th 
February, 1882. 

877. ALakuM Betis, H. Lees, Ashton-under-Lyne.— 
23rd February, 1882. 

878. Screw Propetiers, T. Heppell, Birtley—23rd 
February, 1882. 

996. Sewinc Macuines, R. H. Brandon, Paris.—A 
communication from the Morley Sewing Machine 
Company.—lst March, 1882. 

— IsH-Jornts, A, Davy, Sheffield.—2nd March, 


1012, Macuing, G. J. Hutchings, New- 
cross.—2nd March, 1882 

1083. Froamine Licuts, J. Imray, London.—A com- 
munication from J. Pintsch.—6éth March, 1882. 

1149. VaLves, &c., A. W. Harrison, Abergavenny.— 
9th March, 1882. 

1183. Corxscrews, G. W. von Nawrocki, Berlin.—A 
communication from R. Hessel.—llth March, 1882. 
1266. ARTIFICIAL J. _H. Johnson, London.—A 

n from the Aniline and Soda 

Fabric, —16th ‘March, 1882. 

1309, MEASURING DIstaNcus, J. P. Nolan, Ballinderry. 
—lith March, 1882. 

1318. Gas Motor Enorngs, C. G. Beechey, Liverpool. 
—2lst March, 1882. 

1360. Gas Motor Encrnes, H. Sumner’, Manchester.— 
March, 1882. 

1499. Apparatus, W. R. London.— 

from T. 8. Nowell.—28th March, 1882. 

1552. "Sonaws, &c., W. R. Lake, London.—Com. from 

the American Screw Company.—30th March, 1882. 


Patents Sealed. 


(List of Letters Patent which passed the Great Seal on the 
81st March, 1882.) 
™. mann Bars, &c., J. Larue, Paris.—13th Septem- 
4250. SEPARATING Gasgs, E. P. Alexander, London.— 
lst October, 1881. 
4253. Feepinc to Furnaces, &., J. McMillan, 
Glasgow.—lst October, 1881. 
4269, SEwInG MACHINES, F. Cutlan, Cardiff. — 1st 


er, 1881. 
J. L, Collier, Rochdale.—8rd October, 


4288. Gas Enornes, R. ge and F. Wertenbruch, 
Nottingham.—3rd October 

4300. Pipes, F. D. Voeux, Landon. October, 1881. 

4303. R. Cundall, Thorn- 

aid Kum, @. Tyre, Code 

RNACES an ILNs, G. or.—4th 

October, 1881. 

4309. GaLv ANIC, &c., Wirth, Frankfort- 
on-the-Maine.—4th October, 188. 

4310. SECONDARY A. Laurie, Dudding- 

13, SURVEYING pe ani 
Wilmer, London.—4th October, 1881. 

4315. Fixep CONVERTERS, 4" Lioyd, Prior’s Lee Hall, 
near Shifnal.—4th Octoder, 1: 

4331, FRENCH W. Beck, London.—5th 


Catoric, C, Tellier, Paris.—Sth 


October, 18 iss. 


4418, Carcininc SuipuHrpe Ores, R. Mackenzie, 
Huelva.—11th October, 1881. 

4432. Looms, J. Barbour, Belfast.—11th October, 1881. 

4457. BLeacuine Jute, T. G. Young, Penicuik.—13th 


October, 1881. 
SuLpuate of J. Young, Kelly.—27th Octo- 
5409. INDICATORS, C. I. and F, Edmondson, Man- 
chester.—l0th December, 1881. 
5430, pr A. W. Rose, London.—12th Decem- 


ber, 1 
5440. Warprne, &c., Macuines, J. Sewell, E. Hulton, 
Manchester.—13th 1881. 


and J. Bethel, 

5550, ObomeTers and « Fe ‘Thompson, 
London.—19th December, 188 

5651. ELectric CURRENT nik St. G. L. Fox, Lon- 
don.—24th December, 1881. 

5697. ArTiFicIAL Human Mitk, P. T. J. Voltmer, 
Birmingham.— 28th December, 1881. 

44. Curinac H. F. Mills, London.— 
4th January, 1882. 

200. MuLTip.yine Apparatus, H. E. Tyler, Edmonton. 
—l4th January, 1882. 

268. and Extractinc Apparatus, P. 
Lowe, Darwen.—19th January, 1882. 

345. InstruMENTs, L. Varicas, London.—24th 
January, 1882. 

507. Crocks, H. H. Lake, London.—lst February, 1882. 


(List of Letters Patent which passed the Great Seal on 
the 4th April, 1882.) 
4343. ExtincuisHinG Fire, J. Dutton, London.—6th 
October, 1881 


4846. Cueckinec, &c., AppLiances, J. T. R. Proctor, 
Dundee.—6th October, 1881. 

4347. Fire-Boxes, J. Shepherd, Manchester. — 6th 
October, 1881. 

4348. Looms, G. Kirk, Huddersfield. —6th October, 1881. 

4353. Preparinc WooL, &c., J. Tatham, Rochdale.— 
6th October, 1881. 

4362. Borine, &c., APPARATUS, A. Upward, London.— 
7th October, 1881. 

4372. Currina Suives, E. J. Heal, London. — 7th 
October, 1881. 

4382. PERAMBULATORS, C. H. Brassington, Manchester. 
—8th October, 1881. 

4389. PrepaRtnc Compounps, R. H. C. Nevile, Lin- 
coln.—8th October, 1881. 

4397. Macnesia, T. Twynam, London.—1l0th October, 
1881. 


4403. A. G. Elliott, London.—l0th 
1881 


October, 5 

4411. Fase Borrom for Masi Tons, G. G. Cave, 
Bristol.—11th October, 1881. 

4415. CoLLiERy, ag Wacons, R. Hadfield, London.— 
11th October, 188 

4452. FricrioNaL W. L. Wise, London.— 
12th October, 1881. 

4461. go — &c., J. Storer, Glasgow.—13th 
October, 

4462. Rosen Macuinery, J. Gill, Edinburgh.—13th 
October, 1881. 

4474. Motors, W. L. Wise, Westminster.—13th October, 
1881. 


4491. Sopa, J. Imray, ag eye October, 1881. 

4495. Looms for Weavinc, W. E. Gedge, London. 
15th October, 1881. 

4497. WRINGING Macuines, H. J. Haddan, London.— 
15th October, 1881. 

4519. CARRIAGE AXLE-cLips, G. Wearing, Staffordshire. 
7th October, 1881. 

4530. Bepstzap VaLances, M. A. Dearden, Doncaster. 
—18th October, 1881. 

4558. REGISTERING DynamMomeTERs, W. P. Thompson, 
London.—19th October, 1881. 

R. Lake, London.—22nd October, 


4642. Apparatus, J. Gresham, Salford. 


4767. Furnaces, W. P. Thompson, London.—lst 
November, 1881. 
4798. TUBULAR STEAM Boiers, G. Kamensky, London. 
November, 1881. 
4899. Matrers, J. Imray, London.—9th 
November, 188: 
Stoves, B. Petter, Yeovil.—l7th November, 


J. R. Hargreaves, Lancaster.— 
ovember, 1 
Croru, &., J. Gracey, Belfast.— 


7th December, 1 
5419. Locks, G. i. H. Chubb, London, and H. W. Chubb, 


Chiselh 


1881. 

5599. InsuLATED Conpucrors, W. Smith, London. 
21st December, 1881. 

5674. TRANSMITTING Apparatus, 8. Pitt, Sutton.—27th 
December, 1881. 

16. HorsesHogs, J. Buckham and G. Jackson, Lan- 
chester.—2nd January, 1882. 

129. ELectrricatty Licutinc Tratns, W. H. Preece, 
Wimbledon, and J. James, London.—10th January, 


1882. 
180. Siemens, London.—12th Janu- 


ary, 

249. Boots, G. H. Ellis, London.—l8th 
January, 1882. 

277. Steam Poumprne D. Hooker, St. 
Louis, U.S.—19th Jan 

281. SELF- Grass, J. London.—19th 
January, 1 

833. Geaneee CABLES, T. J. Handford, London.—23rd 
1882. 

. Exectrricat Conpuctors, W. R. Lake, London.— 

January, 1882. 

366. Power Looms, 8. C. Lister and J. Reixach, York- 
shire.—24th 1882. 

378. SHutriss, J. Richards, Preston.—25th Janu- 
ary, 1882. 

$88. TRANSFERRING Desians, J. M. Moss, Patricroft.— 


26th January, 1882. 
416. Bast Furnaces, J. Cliff, Frodingham, and J. H. 
ham.—27th "January, 1882. 


Dawes. 
: Wethered, Woolwich.—3lst 


482. Latcuses, E. R. 
January, 1882. 

488. Packine for Piston Rops, W. R. Lake, London.— 
81st January, 1882. 

490. Sprinc Motor Apraratus, W. R. Lake, London. 
—8lst January, 1882. 


List of Specifications ns publishe d during the 
wee ek ending April Ist, 1882. 

3 8481, 6d.; 3465, 4d.; 3473, 6d.; 3478, ‘6d.; 
53528, 10d.; 8533, 6d.; 3536, 8d.; 3537, 6d. 
3589, 8d.; 3551, 8d.; 3556, 4d.; 3564, Sd.; 
3572, 6d. 3578, 10d.; 8505, 3598, 
; 8610, 6d.; 3617, 2d.; "3619, ; 8621, 6d. 


3694, 6d.; 3696, 6d.; 
; 3706, "3709, 4d.; S728, 1s. 64.5 


2d.; 
4032, 6d. 4046, 4d.; 5463, 6d; 
5695, 6d.; 24, 2d. 


“be forwarded by aes from 
the Patent-office on receipt of the amount of price and 
Sums exceeding 1s. must be remitted by 

ble at the 5, 
Patent-office, , Chancery-lane, 
London 


1491. Sapp.ie Bars, J. Oldmeadow, Cheltenham. 
1492. Beps, J. Rycroft.—(&. S Griffith, Toledo, U.S.) 
1493. Leap Pires, D. Walker and W. Simpson, London. = 
1494. TreatinG Gases, P. Spence, Manchester. 
3674. Sd.: 3676, 4d.; 2677, 6d; 
8726 
87431 6d.; 3748, 4d.; 3749, 4d.; 3750, 2d.; 
$753, 2d.; 3755, 2d.; 3756, 2d.; 3757, 2d.; 3759, 2d.; 
8761, 2d.; 3762, 4d.; 8763, 2d.; 3764, 2d.; 3765, 2d.5 < 
3766, 6d.; 3769, 24.; 3799, 2d.; 3781, 2d.; 3784, 2d.; 
3785, 6d.; 3787, 2d.; 3788, 2d.; 3794, 2d.; 3800, 2d.; 
3802, 2d.; 3803 4d.; 3804, 4d.; 3806, 2d.; 3810, 2d.; 
$814, 2d.; 3816, 2d.; 3818, 2d.; 3819, 2d.; 3822, 2d.; 
3823, 2d.; 3825, 2d.; 3830, 2d.; 3882, 6d.; 3835, 2d.; 
3836, 2d.; 3837, 2d.; 3838, 4d.; 3840, 2d.; 3841, 6d.; 
3844, 6d.: 3846, 2d.: 3847, 2d.; 3849, 2d.; 
$855, 2d.; 3857, 2d.; 
5569, 2d.; 5670, 6d.; 
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ABSTRACTS OF SPECIFICATIONS. 


Prepared express! for Tue ENGINEER at the 


Meratiic W. L. Wise, Westminster,— 
24th May, 1881.—({A communication from K. H. 
Kahne, near Dresden.) 2d. 

This relates ha Be i of 83} per cent. 
copper, 7 per cent. tin, 9 per cent. lead, and } per 
cent. phosphorus. 

2935. Supportinc Prorectinc Persons 
stipe Bur~pincs For CLEanine, &c., 
Krakauer, administrator of J. Louis, Minories. —5th 
July, 1881. 

This consists of a frame adjustable in height so as 
to fit against the inside of the window frame, and 
having on each side bar a sliding clamp, t h 
which passes a horizontal bar also made adjustable, 
and carrying hinged to its outer end a platform nd 
rounded by a railing capable of folding up so as to 
occupy less space when not in use. 
$431. Orpyance, 4. Longsdon, London.— 

= August, 1881.—(A communication from A. 
rupp, Essen, Germany.) 6d. 

ms relates to the application of springs to —_ of 
ordnance. When the gun is the forward 
springs C counteract or take up the recoil, thus partly 


) 


or wholly relieving the gun caniage and other parts 
from the shock ; on the other hand, when the reaction 
takes place and the gun A returns ‘to its original posi- 
tion, the rear spri Cl take up the forward thrust 
and thus prevent the concussion that would otherwise 
take place. 

3465. Graters, J. G. Thresher, London.—10th August, 
1881.—(4 communication from M. V. Bligh, Bou- 
logne.) 4d. 

This ists of a r tacle open at one end and 
having a perforated 4 on one or both 

sides. The substance to ted is placed in a 

holder containing a spring to co 4 same out- 

wards, and which is made to slide in grooves formed 
in the edges of the grater. 


3478. PLantnc, anp S.orrinc 
» R. A. Lee, Westminster. “Te August, 


The obj ect is to enable an ordinary lathe to be used 
ping, planing, or slotting, and it consists in 
screwing on the nose of the mandril a mitre wheel C 
dle is a third 

gearing with wheel F, w! is slotted to 


receive a stud connected nee Ae slide H travel- 


of a slide eg the cutting tool 
being swinging tool box, 
Sralesiicnias fixed to the lower half of slide 
rest fixed on the of lathe. 


3401. Fiat-neapep Tacks, Nats, 
&., G. Klug, Glasgow.—12th August, 1881.—(A 
communication from C. Meier, Berlin. 4 

This consists in forming the tack, or pin with 
the stem and head in one piece, by stamping out 
from the head a piece of the required form for the 
stem without separating it from the head, and then 
bending such piece downwards. 


3528. Foc Sicnat Apparatus, &c., Holmes, 
West Brompton.—13th August, 1881. 
ce a 
high and one or more low notes each diff 
pitch and in any desired order, and it consists in the 
use of two or more brakes or governors arranged so 
no’ regula‘ the speed o! screw t 
when a second brake is made to act together with the 
first the friction is increased, ca the siren to 
revolve with less velocity, and consequently produce a 
lower note. 


3533. C. & Schneider, Chelsea.—i5th 
August, 1881. 6d. 

This relates to means for rend crinolines com- 
paratively invisible and indeformable, and to allow 
the train of the dress to be extended or drawn in at 
pleasure. The crinoline consists of a horsehair fabric 
united down the front vo te — springs, and at its back 
steel stiffeners are e lower => 
os is left, theo ogee edges c which may be brought 

r together or separated at will. 
3536. Rerriceratinc Macuines, &., L. Sterne, D. 
J. B. Handyside, Glasgow.—lith August, 

This relates to machines in which air is vee ep 
cooled, and re-expanded in a manner to return part of 
the power employed for compressing it, and it consists 
in an arrangement of 
or 

the stages, the 
adae stream or small number of streams through 
an elongated course in contact with metallic surfaces 
cooled by water passing in the direction. 


3587. Movipinc or war FLasks FOR 
DentaL PuRPOSES, Campbell, New York. 
August, 1881. 

This consists in provisions for closing a dental flask 
obliquely, and in oblique guides for that pw 
secured to one part of the flask and operating Coen 
the opposite part as the two portions approach each 
other in closing ; and it consists further in a combined 
oblique or inclined and perpendicular guides, which 
Stnetwt os consist preferably of movable studs or 

ead and a partially screwed and pa ieee | 
plane neck terminating in a point, the end of 

out of the axial line of the stud. 


$561. Avromatic Weicuine C. Reuther, 
Germany.—l6th August, 1881. 8d. 
This relates to automatic weighing machines for 
Seat or pulverous substances or liquids, which at 
e same time ter the quantities weighed, such 
ly of a double-armed lever 
< having at one end a receptacle for recei 


weight or scale to receive varying hts ; Secondly, 
bias feed mechanism to allow exectly as much 
material to flow into the to 
the weight, and then cut oft the supply, and after 
removal of the open a mecha- 
nism to discharge the med whi 


BREAKWATERS AND Harsovrs, E. C. G. Thomas, 
Madras.—l6th August, 1881. 
The object is to prevent the actiun of the a 
injuring shipping and harbour works, by 
the course of the current or wave a row 0 to 
tions, meeting the current with a sharp point, like the 
apex of a triangle or the bows of a vessel, and with 
or curve in "plan as to 
divert the cleft water right and left. 


$3564. Lamps ror Carriaces, &., J. F. 
Shallis and T. C. J. Thomas, Minories. — 16th 
August, 1881. 8d. 

The | oil contained in an annular reservoir sur- 
, above which is a com- 
bustion Saber with a diaphragm below it to exclude 
draught, holes being provided “A — air for combus- 
tion. The combustion chamber has also a chimney, 
and the reflecting chamber the dia; has 
holes to allow the escape of heat. The reflectin 
chamber may be in the form of a truncated cone wi 
its axis vertical, or it may be of parabolic or other 
shape in vertical section, and of — or other 
shape in cross section. The it is produced at 
ne arranged in a horizontal or inclined position 
over the reflecting chamber. 

3569. RecisTERING THE NUMBER OF FaREs OR AMOUNT 
or Montes Recetvep Tram-cars, &c., A, J. T. 
Wild, Nunhead.—17th August, 1881. 

This consists in the use of a train of wheels num- 
bered from 0 to 9, and forming a suitable number 
register actuated by the fares received, which are 

on a hinged platform, and in falling actuate the 
unit wheel of the iter; at the same time a ticket 
is presented to be ven to the passenger, and a bell is 
sounded. 

3572. Vevocipepes, G. Richards, Manchester, and 
B. C. Tilghman, London.—lith August, 1881. 6d. 

This consists principally in the application of a small 
wheel in front of the main driving wheel of a bicycle, 
such additional wheel being carried 
to ag the rear wheel, 

rving to prevent the rider being thrown over 
the handle of the machine. 

3578. Boar Disencacinc Gear, M. 
Hampton Wick.—l7th August, 1881. 10d. 

This relates to as on boat disengaging 
gear already in use, the 
so it 1 and dings "che 

adapted to at present hung The 


a 
disengaging gear is ai to 
by chain A, and to the keel by oe > To each 

is the rope E divided in the 


middle by a purchase, and as long as such rope is 
held taut locked, but on releasing the rope 
the hooks become disengaged. 


3595. C.. Collard, London. — 18th 
August, 1881. 6d. 
to tor obtaining at pleasure 


loth or other soft fabric om 


is formed for the passing of 

the ordinary shuttle thror ugh the central portions of 


ff framing ‘for the structure of metal ribs of Gothic or 
val form, connected at their base by cross ties or 
ers forming part of the buildings, and the present 
invention consists in forming the ‘structures with 
two concentric ribs with a space between, the sides of 
which are to be filled in with brickwork, so as to form 
a continuous air space throughout the e building. 
3610. CircuLar Fasrics, &., M. Mellor, 
Nottingham.—19th August, 1881. 

The object is to uce circular ribbed ae nye’ with 
various patterns of rib or rib and plain fabric in the 
same piece, and also to form a welt around one end of 
the piece, “and it consists in the employment of a 
cylinder having latch needles in a vertical position 

carried by mere t slides with projections on their outer 
edges of various lengths. ese slides are actua’ 
cams that can be moved into or out of action so as to 
act upon the projections on the slides or not. An 
upper or ribbing cylinder is employed and has hori- 


zontal latch es carried by levers, on 
centres, and to these cylinders is attached a welting 
apparatus of ordinary construction to be worked either 


ox ty band. An extra thread guide is 
used i, ith cams for the of 
making ¢ stitches upon such needles as are 
intended fo be put out of 
one 


361'7. B. S. Webb, Colchester.—19th 
1881.—{ Provisional protection not allowed.) 


This relates to a timepiece inserted in aa 
frame, the remainder of which is filled in Math 
tisements. 
$619. APPARATUS FOR THE PuRIFICATION OF COAL 

Gas, C. C. Walker, Lilleshall, Salop, and W. T. 
Walker, Highgate.—19th August, 1881. 6d. 

This relates to improvements on patent No. 1478, 
dated 10th April, 1880. The draw represents a 
vertical section of a portion of a scrubbing apparatus 
constructed according to the former patent, with the 

- invention applied to the lowermost tank of 
id apparatus. The present invention consists 


in the employment in or for the purification of coal 
gas of washing apparatus, constructed with inverted 
troughs having slotted or perforated sides, partially 
submerged in purifying liquid. 
$621. Avromaric Arr Compression MACHINEs, V. 
C. Haurie, London.—19th August, ~~ Partly a 
communication from F. Windhausen, Berlin.) 6d. 
The machine consists of two cylinders A Al and 
B B! of different diameters connected to me another 
pA ee fa and closed by two covers C and D ; these 


cylinders and 5) ted from one another 
by the plese each of them moves 


a closing F and G, which are connected by the 

which through the intermediary 

piece E and throug the cover D. The rooms or 
chambers A! and Br serve to receive the acting steam 

whilst the chambers A and B are destined to serve as 

a receiver for the compressing air. Other improve- 

ments are described. 

8622. Hor Arr, Stream, aNp COMPRESSED Am 
Macuryes, V. C. Haurié, London.—25th A 
1881.—(Partly a communication from F. ind. 
hausen, Berlin.) 8d. 

joined unequal cylinders with a condenser joined 
them, and in which hot gases and steam pa ae hn 
two stages operate on two unequal pistons for the 
purpose of com air and ucing mechanical 
effect. The condenser in which a is condensed 
and the hot gases are cooled is soas to 
duce a of diluted air, b by aid of w of which the e 
can work as well with cl oven and high pressure 
of air as pA with opened oven at an atmospheric 
pressure of the hot gases and steam. A heating 
apparatus is provided with an evaporator and water 
reservoir, for r supplying the steam to the machine and 
heating the air. 

8636. REELS OR APPARATUS FoR DRESSING 
Fiour, &&., C. W. Maconchy, Dublin. 
—20th August, 1881. 

The object ‘i to to prevent the coarser materials being 
blown back by the draught in the bolting chest on 4 
the flour, thereby making it dirty, and it consists in 

viding a circular flexible stop joint or division 

_| Between ¢ every two compartments of the bolting chest 


to prevent intercommunication and consequent 
draught. 
3648. Heatrnc Apparatus, &c., W. Stephenson, 
Blackburn.—22nd August, 1881. 
This relates to a tus for eaite 
&c., and consists, it, in the use of U- 


heating pipes, so as to increase their amie s surface ; 

and Secondly, in the use of a) tus to control and 

regulate the temperature of the place to be heated. 

The controlling pee consists of a device com- 

pressing an air-tight cylinder connected by pipes on 

one leg of a mercury, gas su) 
being connected to the after leg, so that as the 
increases the air in ‘the cylinder expands and Ann 
the mercury down in one leg and up in the other, 
thereby partially closing the gas supply opening. 

3649. Jiccina, Sirtinc, SEPARATING, AND CLEANING 
Grass AND OTHER SEEDS OR GRaIN, &c., & 
Bruce, Dublin.—22nd August, 1881. 6d. 

Inside a frame an inclined box containing one or 
more inclined sieves is held in position by four guide 
wheels, admitting of its being jigged or moved in a 

ndicular or somewhat inelin or diagonal direc- 
ion, such motion being obtained through cranks and 
connecting rods. 

3664. PuorooraPHic PicruREs AND APPARATUS FOR 
EXHIBITING SAME, P. M. Justice, London.—23rd 
August, 1881.—(A ar from J. Dewé, 

is to ahve to to phic pictures tints 

e 0 ve ic res 
colour or hues, in order Dakune the perspective 
and scenic effects, by means of reflected “unt and an 
interposed coloured medium. 

83661. Vatve Srem Surrorts anp VALVE STEMS oR 
Piston Rop Packine ror Stream Enoines, &c., 
W. Morgan-Brown, London. ee August, 1881.— 
4 communication from G. H. Richards, Boston, 

plete.) 8d. 
relates to valve stem supports and valve stem 
or rod packing, and one of its objects is to 
ve the stuffing-boxes of the weight of the valve 
stem, and so —— a = it consists in inserting 
springs between the yoke of the valve stem and the 
valve. The packing a of a receptacle K con- 


neoted to the cylinder head by a coupling L, so as to 
be free to move laterally to compensate for vibration 
or avon in position of the valve rod D. The recep- 
tacle K has an internally-curved socket to receive 


externally shaped ‘and as 

which are sha internally to fit oge 

acted upon by the follower P and spring 8 to press 

them into their socket. 

3662. THE ADMISSION OF FEED-wWATER 
To Steam Generators, M. Benson, London,—23rd 
August, 1881.—(A communication from &. C. Salis- 

its in the com! 


rator of a balance cone valve D transverse to the aed 
of the steam pipe B, whereby steam passes to operate 

the feed pump and a controlling lever E, fulcrum and 
mene G, governed by the height of water in the gene- 


or Perroratino Rocks, W. R. Lake, 
London.—23rd August, 1881.—(A communication 
from L. W. T , Philadelphia, U.S.) 6d. 

This consists of a hand- -power rock drilling machine 
composed of a spring acting hammer I, a drill 
E, and a hand operating device for pressing back 
hammer carried by a body adapted to slide on a fixed 


frame in combination with an automatic gn ome 

older e an ra! parts forward 
fast as the drill the 


3670. Cootinc anp Compressine Arr, &&., W. R. 
Lake, London.—23rd August, 1881.—(A communica- 
tion from J. P. and 0. G. Burnham, Chwago, U.S.) 


This relates to le chambered machines for cool- 
ing air and similar fluids by the method of successive 
compression and expension thereof, and it consists, 
First. of mechanical means to simultaneously compress 
the air and abstract its heat ; and Secondly, to ex 
the air in contact with other surfaces than nd 
through which the cooling agent operates while it is 


13670) 


compressed. H is the single chamber within 
which the compression and expansion are effected, 
and it is enclosed in a shell A closed at to b/ a cay 
with an inwardly opening check valve. shell 
surrounded by a water tank C. The compuension and 

are effected by the pistons L and P, the 
air escaping at B. 
wn Printine Macuines, J. H. Young and R. Pater- 

.—28rd August, 1881.—(Not proceeded 


) 
This relates to double-cylinder perfecting prin 
machines, in which the sheets are tel'on one 
side by the forme of under the first cylinder, and 
have the other side ted by th the 


forme under 
second cylinder when the sheet is reversed, and the 
objects are, First, to prevent the “set-off” or impres- 
«sion made on the by the letter- 


on each wet printed sleet passing under it 
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8508. Looms ror Weavine, E. Smith, Houley, Yorks| 
—18th August, 1881. 6d. 
This relates to the weaving of “‘dhootas,” that is , 
fabrics with a central plain or figured portion, and a | | 
border of coloured warps, and also of coloured wefts 4 i 
; for that portion only, and it consists in actuating the | 
BOG. Merattic Srrucrures FoR Barracks, Hos- | — 
pITats, &c., C. D. Abel, London.—19th August, 
1881.—(A communiation from La Société Nouvelle H aif 
de Constructions—Systeme Tollet - Paris.) 6d. 
This relates to a system of constructing buildings \ fz 
bids 
TA 
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transferred from the cylinder to the next sheet in 

succession ; and Secondly, to secure the delivery of 

the printed sheets by mechanical means instead of by 

manual labour. 

3672. Fuses ror Brastina, A. and J. Hunter, 
Glasgow.—23rd August, 1881.—(Not proceeded with. 


2d. 
This consists in the use of a fuse consisting of a 


short tube of waterproof paper filled with fine powder, 
and inserted only a few eikes in the hole Toft t the 
needle or wire, and leading to the pricked \. 


83673. Sinczina Faprics, J. Walton, 
23rd August, 1881.—(Not proceeded with.) 2d. 
The object is to singe the fabric on both sides at 
one operation, and ists in cai the fabric to 
over one and under a second revolving cylinder, 
Poth of which are heated in any suitable manner. 
4. Locomotives, &., C. D. Abel, London.--23rd 
August, 1881.—(4 communication from A. Estrade , 


France. 8d. 

The object is to improve the construction of locomo- 
tives, tenders, and ro! stock of railways in such a 
manner as, First, to impart thereto greater stability 
and safety t running off the rails by lowering 


the centre thereof: Secondly, to obtain 


increased s by the use of wheels of much larger 
diameter n at present; and Thirdly, to obtain 
easier motion and dec’ wear and tear by a 
system of double suspension of the body of the cai 

or locomotive. 


3676. Vatves, J. Smith, jun., and 8. A. Johnson, 
Millwall.—28rd August, 1881. 4d. 

This relates to valves opplioshie to air and circu- 
lating pumps and valves of all descriptions of marine 
and other engines, and for other purposes, and it con- 
sists of a metal valve packed on the face and on the 
back with canvass, tucks, packing, or other substance 
held in dovetailed recesses in the valve. The packing 

jects outside the valve face, and when in action 
tome a tight joint around the grating. The back 
packing, when the valve o} , comes in contact with 
metal washer placed on stud in the grating, and 
so checks the valve. 
3677. Reoisterino Fares PAID in OmniBuses, &c., 
J. N. Maskelyne, Picadilly. 23rd August, 1881. 6d. 

The object is to provide a simple compact apparatus 
to register the amounts of different fares paid by 
passengers in public vehicles, and to punch the tickets 
with the amount paid as they are issued, and it con- 
sists of a pair of toothed wheels mounted a short 
distance apart on the same axle, and actuated by 
pinions driven by turning a handle. The front wheel 
carries a dial marked with various fares, and is 
arranged so as to present the particular fare to be paid 
when the same has been tered and the ticket 
punched. The rear wheel has on its face pins, which 
actuate striking hammers, so as to sound the amount 
of the fare to be paid, and at the same time actuates 
the punches which mark the fare on the ticket. Suit- 
able registering mechanism is also provided. 

3678. Po.isurxc Spoons, Forks, &c., BE. W. Lay and 
8. Martin, Hampstead.—28rd August, 1881. 

A spindle cove with vulcanised india-rubber is 
caused to revolve at a oe by means of pulle 
and band actuated by a le, one part of the india- 
rubber being plain so as to serve for polishing flat sur- 
faces, whilst the other is provided with both con- 
caved and convexed surfaces to suit the curved parts 
of the forks or spoons. A brush is also mounted on 
ao to remove the dust from the articles when 
polished. 


3680. Jour ror Bracetets, ARMLETs, SCARF SLIDEs, 
&c., J. B. Beaver and T. Terry, Birmingham.—24th 
August, 1881.—{Not with.) 2d. 

This relates to bracelets, &c., of the shape known as 
“the Belcher,” which consists of a band curved in 
cross section and formed in two or more jointed 
together, and it consists in cutting out the requisite 
parts for a hinge from the band and turning them 
round into a tubular form and securing them by a pin. 
so that the joint is sunk below the outer curved 
surface of the band. 

3681. Carsonic Actp Gas, &c., T. Hogben, London.— 


to ap tus for generating carbonic 
acid gas, mixing it with liquids, and refrigerating the 
same, and it consists of two vessels p! one over 
the other and connected, so that the ys one can be 

n the lower 


liquid it contains, it to be atrated, The liquid 

is then conducted to a refrigerator. 

3684. Drivinc Gear ror VeLocipepes, W. G. Ham- 
mon, Coventry.—24th August, 1881.—(Not proceeded 


with.) 2d. 

This relates to means for the speed, and 
consists in mounting the driving wheel loose on its 
spindle and attac to it a ratchet wheel, with 
which a pawl secured to the spindle engages. A 
clutch box encloses a helical spring attached to the 
spindle and having a slot on its circumference to 

‘ht tooth formed on the pawl. A chain 
the barrel, and is adjustable as to its 
leverage on a pivotted treadle. 

3685. Burrons, G. Phillips, Hereford.—24th August, 
1881.—{ Not proceeded with.) 2d. 

This consists in forming the button in two parts, 
to the stem of the 

m of the button, such s' being passed 

a hole formed in the garment. 

3686. Ornamentine SurFaces oF SHEET AND 
ARTICLES MADE FROM Sueet Meta, A. N. Hopkins, 
Birmingham, and @. Hatton, Kidderminster.—24th 
1881.—(Not proceeded with.) 2d. 

The design is formed in wax on the surface to be 


ornamented, and then by means of acid the remainder 

of such surface is countersunk, leaving the design in 

relief, The countersunk portion is then filled up with 

@ permanent japan, lacquer, or enamel. 

3689. Botts ror Fastenine Doors, A. H. Windsor, 
Brentwood.—24th August, 1881.—(Not proceeded 
with. § 

This relates to means for indicating outside the door 
when the apartment is occupied and the bolt shot. 
3690. Dryino Macuives, W. A. Gibbs, Chingford.— 

24th August, 1881.—(Not proceeded with.) 2d. 

This relates to means for drying hay stacked in a 
green state, and it consists in building the stack with 
a central hollow and g a shaft therein, the top 
of which projects beyond the stack, so as to create an 
upward current of air, and thereby prevent the stack 
over heating. 


Yeovil.—24th 
This for cleaning jewell 
re acom on for clean’ ewellery 
and consisting of 1 grain best rouge, 240 “grains pre- 
pared washed whiting, 120 grains strong ammonia, 
and 599 grains of water. 
3695. Bastinc Meat, J. Lacy, Surrey.—24th August 
1881.—(Not proceeded with 2d. 
This relates to the use of an endless chain of buckets 
actuated by suitable spring mechanism to raise the 
po a the dripping pan and pour it over the joint of 
eal 
3697. Bicycue Lamp, G. R. Godsall and J. C. C. Read, 
Birmingham.—25th August, 1881. 6d. 
To the frame of an ordin: bicycle lamp a 
barrel is applied to re t on the axis, one of 
the barrel being securely connected to the top part of 
the lamp body, while to the under part of the other 
half of the barrel late is fixed a hasp 
snap over a projecting sprin, nm the oO 
3694. Sarery Gear For Startina ENGINES, J. Mus- 
grave and A. Walsh, Bolton.—24th August, 1881. 


6d. 
This consists of a small pinion C gearing into the 


cogs of the driving wheel of the large engine, the said 
pinion being fi on a radial arm or lever A pivotted 
on a shaft; the arm or lever has a handle by which 
the pinion can be moved into gear with the dri 

wheel ; on the shaft on which the arm or lever is 
pivotted is ano m D gearing into the small 


pinion and driven by a worm and worm wheel—or other 


ear—actuated either by a small starting engine or by 
e engine has 


to start the ; when 
been started and attained sufficient s to 
become the driver instead of the driven, it throw 
the small pinion out of gear. 

83608. Maxvuracrure or Tuyeres, C. J. Brock, Lon- 
don.—25th August, 1881.—(A communication from 

H. Walker, Pittsburgh, U.8.) 6d. 

This relates especially to tuyeres such as are usedin 
Bessemer converters, and which consist of a mass of 
fire-clay of a somewhat tapering long cylindrical form 
with numerous small holes extending longitudinally 


through the tuyere, and the hine for f: 
ing the same consists of a ——_ mould B, with a 
rforated pistun D at its si end, and a screw press 


to force the piston against the plastic material, and 
so compress it around and between the core in 
the mould, which are secured to a head G, capable of 


on ways so as to introduce and withdraw the 
core bars A to and from the mould by means of a 
rack and pinion. The mould can be turned on trun- 
nions into a vertical position when required to remove 
the tuyere Y, which is a nme on the platform V, 
capable of raised lowered by suitable weights 
and cords. 
3702. 0. C. Alty, August, 
1881.—(Not proceeded with. 
This relates to means for taking the weight of the 
load off the shafts of the cart, and consists in apply: 
ing two light wheels in front of the ordinary w 
of the cart, such wheels working on a swivel like a 
pair of jury wheels, and being so that the 
cart tip over like an ordinary cart. 


3'708. Securrxc Raits Cuarrs, 7. Matthews, Stoke 
Newington.—25th August, 1881. 6d. 

The inner face of one jaw of the chair fits the side 
of the rail, and between the other = and the oppo- 
site side of the rail a space is left to receive an 
excentric block jointed to the upper part of this jaw 
by a horizontal joint, and which, when turned, bears 
against the side and under part of the head of the 
rail so as to hold it securely in position. 


3'704. Crusnine Gotp Org, J. M. Stuart, Lon- 
don.—25th August, 1881. 6d. 

The apparatus is formed of an outer case, within 
which is a false bottom B, formed by preference of 
chilled steel, and affixed to a revolving axis supported 
in suitable bearings. Around this axis is also applied 
another, a hollow axis with arms forming axes which 
are inclined to receive a series of conical rollers C. The 


axis the false bottom and that surrounding 
it, and ‘carrying the conical rollers, have ons 
applied to them, the teeth of which are taken into by 

teeth of another wheel, by which, or by other suit- 
able means, the two main axes are caused to revolve 
in opposi 


ite directions. 


$'705. Exrractina, Rermninc, AND HARDENING 
PARAFFINE WAX, 0. Herrlich, London.—25th Augus 
= communication from H. Ujhely, Vienna. 


The crude material is placed in a vessel and mixed 
with alcohol, petroleum, and ether. The alcohol 
absorbs the oil and carries it with it through a filter, 
leaving the fine behind, the latter being then 
purified by the addition of a powder, which is a waste 
product from the manufacture of ferrocyanide of - 
sium. The alcohol and oil is placed in a s' - 
heated still, when the spirit separates from it, 
and is conducted back to the container ready for 
re-use. 


3'706. CompensatTina CHAIN BARREL OR SHEAVE FOR 
Sream or Hanp Sreerina Apparatos, J. Lynn, 
Sunderland.—25th August, 1881.—(Void.) 2d. 
Upon the main shaft of any steering gear, instead 
of the ordinary chain barrel is fixed a chain barrel or 
sheave having its centre excentric to that of the main 
shaft, in such a position that when the rudder is in 
its middle (or fore and aft) — the chain barrel 
or sheave be standin, a neutral position, such 
that any movement in either direction will cause its 
excentricity to take effect. The chains attached to the 
tiller on rudder head and leading to port and star- 
board sides of ship respectively are carried along the 
deck in the usual manner and secured to shackles 
fixed in the excentric chain barrel or sheaves, each 
chain working in its own groove, or as may be, in 
some case, each chain having its own sheave fixed 
excentrically on the main shaft, 


3'708. Fioors on Surraces ror Sxatina Upon, A. 
C. McLeod, Shrewsbury.—25th August, 1881. 2d. 
This relates to the preparation of a surface to be 
skated upon with ordinary ice skates, and consists 
in cov the ground evenly with lac, resin, bitu- 
men, or o' fusible substance, and then melting the 
same and allowing it to cool. 
3'709. Fryers ror Spinninc anp Dovsiine Fisres, 
T. A. Duncan, Otley.—25th August, 1881. 6d. 
This consists in constructing flyers with an extra 
or curl in the leg or legs midway or at other 
shoulder and betw: 


ition underneath the een, 

it and bottom curl, 
3710. Boarps, Pranks, &., EB. Lemmon, 
Auyust, 1881. — (Not proceeded 


This consists in making narrow es, ‘erably 
saw cuts, along the be in- 
serting strips of hoop ironin such grooves. 

3711. Improvements 1x Evectric Lamps, F. H. F. 
Bngel, Hamburg.—25th August, 1881.—(A commu- 
nication from C. H. Miller, Hamburg.)—(Not 
proceeded with.) 2d. 

This consists in the use of sheet platinum in strips 
of about }in. wide, to ct the ductors with 
the carbons in incandescent lamps, instead of the 
wires hitherto employed, the sheet strips being more 
easily fixed into the glass globes. 

3'712. Ammonia, C. D. Abel, London.—25th August, 
1881.—(A communication from F. Twinch, Paris.) 4d. 

This ists in the facture of ia b 


causing nitrogen, liberated from atmospheric air by 
the action thereon of the lower nitrogen oxides, to 

bine at the t of its liberation with t 
hydrogen liberated from aq vapour or alkaline 
hydrates, or from both by the action of metals thereon 

the presence of heat. 

3716. CHains FOR THE TRANSMISSION OF 
Motive Power, J. J. Warman, Coventry. — 25th 
August, 1881. 6d. 

This relates to the construction and arrangement of 

a driving chain with links having bosses, and the 

wheel to suit the same. 


water. Suitable colours and 

mordants may be added to the sensitive size em- 

ployed, and ground of the fabric may be subse- 
quently dyed any desired colour. 

3722. Tree Pors, Frower Pots, anp Seep Pan, 
I. Glazebrook, Birmingham.—25th August, 1881.— 
(Not proceeded with.) 2d. 

This consists in forming a trough at the bottom of 


3'743. Looms ror Weavine, &., J. Northrop, Embsay, 
th August, 1881.—(Not proc 
with. 

This relates, First, to opening the ends of the warps 
to allow the shuttle to go through and to allow them 
to remain opened for any number of picks, the healds 
remaining stationary w lifted ; Secondly, to self- 
acting apparatus for stopping the loom when the weft 


3745. Ercuinc Grass, J. Fahdt, Dresden.—2ith 
August, 1881. 2d. 
This consists in the process of etching glass, enamel, 
lain, and similar substances by the use of fluoride 
a dry state in combination with a suitable gluten. 
3'74'7. Rinc Macuives orn Frames, W. R. 
sake, ~—27th August, 1881.—(A communica- 
tion from &. A. Jenks, Rhode Island, U.S.)—(Com- 
plete.) 6d. 


Instead of having a belt pulley to each set of rolls 
and an additional pulley for poe he a portion of the 
rolls in both sets or equivalent trains of high-speed 
gearing, the inventor employs two belt pulleys and 
connecting gearing for driving a portion of the rollsin 
both sets, and one belt for communicating motion 
from the main shaft to both of the said pulle: 
coupled with the desired capacity for effecting 

uated rotation of a certain roll or rolls in each set 
of rolls, 
3748. Hyprate or Srronti, C. F. Claus, London.— 
27th August, 1881. 4d. 
consists in the production of hydrate of 
strontia by the action of an alkaline solution of oxide 
of zinc upon a solution of sulphide of strontium. 


B. Green, \Mitcham.—27th August, 


881. 
PP consists of a barrow pivotted sv as“to be able to 
Pp up. 
tt, Clapham.— ugust, 1881.—{Not 
ceeded with.) 2d. sites 


The whole is combined in one, and may come into 


3751. Paints or Compositions For SHIPs” 
Borroms, &c., A. B. Rodyk, London.—29th August, 
1881.—{A communication from N. B. Dennys, 
Singapore.) 4d. 

The paint is made by suspending zinc in a semi- 
saturated solution of crystals of sulphate of co , 
in the proportion of 1 cwt. of zine to 1} cwt. of sul- 
hate of copper. The resulting deposit is collected and 
ed, and reduced to a powder, to which the juice of 
the tree known as “eloeococeus vernica” is added in 
sufficient quantity to make a fair working paint. 
$3753. Convertinc Reciprocatinc Rorary 
Motion, J. Kellet, Bradford.—29th August, 1881.— 
(Not proceeded with.) 2d. 
is relates to a mechanical arrangement by which 
velocipedes and other machines in which cranks are 


the Fag to receive water, which gh holes 

in the bottom of the pot, and is absorbed by the soil. 

3723. Knirrinc Macuinzs, F. Caldwell, Loughborough. 
—26th August, 1881. 1s. 6d. 

This relates, First, to machinery and a tus for 
operating the frame and machine n bits and 
needles ; Secondly, to the production of a fast top or 
welt on ribbed looped fabrics made on circular 

i in ti le: , producing two and 
one, three and two, five and , or other number of 
ribs except one and one rib; Thirdly, to the produc- 
tion of a fast top or welt on plain looped fabrics in 
continuous lengths le on circular machines, em- 
ploying latch or tumbler needles, by operating upon 

other H to the production of a 

‘ast top or welt on ics made on a circular 
loop wheel frame. iad 

3726. Comptnc Macuines, de Pass, London.—26th 
August, 1881.—(4 communication from J. Iinbs, 
Paris.) 8d. 

This relates, First, to a double reciprocating move- 
ment, combined rising and rotation im- 
come to an independent head finishing comb; 

idly, to the backward or return movement of the 
head nipper, interrupted or very much slackened 

d the penetration o’ e finishing comb, so as to 

insure the proper wor! of the comb ; Thirdly, to 

the alternately quick d and slack d rotary motion 
of the cleaning brush; Fourthly, to the arrangement 
by which the pressure upon the seizing nipper is 
applied much lower down and without straining the 
: ene to the slow movement of alternate 
PP and withd 1 of a doffing comb in combi- 
nation with an oscillating rotary movement ef a doffer 
for detaching the fleece from the doffer. 

3727. Fare PassENGER REGISTER FOR TRAMCARS, 
&., A. Horne and T. Sigley, Liverpool.—26th 
August, 1881.—(Not proceeded with.) 2d. 

This relates to the use of a turnstile actuated by the 
passengers entering the vehicle, and serving to 
register the number of passengers or the fares paid. 
$3729. Rance Finpers, F. Charteris (Lord Elcho), 

London.—26th August, 1881. 4d. 

This consists in a stair-sha ment of lines 

and figures, and the combination of two symmetrically 
systems of lines on the same disc, one for 
indicating the apparent height of infantry, and the 

— the apparent height of cavalry at various dis- 


ces, 

3730. on Twistrnc Coarse Yarns, J. 
Barbour and A. Coombe, Belfast.—26th August, 
1881.—(Not proceeded with.) 2d. 

i and ists in 


This relates to rope yarn sp > 

the employment of conductors composed of two 

travelling endless leather bands, placed between the 

drawing rollers or gills, which contain the sliver to be 
twisted, and the flyers. 

3781. Improvements IN APPARATUS FOR TRANS- 
MITTING AND RECEIVING AUDIBLE SIGNALS BY 
Means or Execrricity, A. F. St. George, London. 
—26th August, 1881.—( Not proceeded with.) 4d. 

This invention relates to apparatus used for the 

purpose of acoustical telegraphy or telephony, and a 

cheap and new method of constructing such appara- 

tus, and consists in two coils of iron or steel wire, 

through one of which a constant current from a 

battery is flowing, and the other of which is connected 

with a vibrating diaphragm. 

3735. F. Ripley and T. H. 
Brigg, ugust, 1881.—(Not 
ceeded with.) 2d. 

This relates to arrangements for driving and lubri- 
cating flyer spindles so as to render them capable of 
being driven at a high speed, and it consists in the use 
of an inverted flyer, the legs of which are connected 
to prevent undue expansion, and the flyer driven by 
an independent wharve and band. The spindle is 
driven by a separate wharve, and the collar supporting 
it is cupped to contain oil and fibre. 

3737. RamMinc APPARATUS FOR ASPHALTE, Pave- 
MENT, &c., H. Knoblauch, Berlin.—27th August, 1881. 
—{A communication from Professor BE. Dietrich, 
Berlin.) 6d. 

This relates to arranging the hammers in such a 
manner that when the apparatus is moved forward in 
performing the operation of ramming, the surfaces 
covered by the blows slightly overlap one another in 
order to obtain an equal amount of for the 
whole surface. 

3'740. Tanyinc or Hives or Skins, @. L. Loversidge. 
Rochdale.—27th August, 1881. 4d. 

This consists in the tanning of hides or skins by the 
employment of valonia, oak bark, or other equivalent 
tanning materials in conjunction with either borax or 
boracic acid, or in conjunction with borax and boracic 
acid, or in conjunction with borax and citric acid, or 
in conjunction with boracic acid and citric acid. 

3742. Freeptne Steam Boriers, BE. Fromentin, Paris. 
—27th August, 1881.—(Not proceeded with.) 2d. 

This consists in the use of a feed bottle, to which is 
attached a condenser. 


ly employed may be driven without the aid of 

such cranks. 

3'755. Currinc LeatHER, J. Hepworth, Littletown.— 
August, 1881.—(Not proceeded 
with. 3 

The maciine consists of two fluted rollers mounted 
in suitable framework, and capable of adjustment 
according to the thickness of the leather. Between 
the rollers is fixed a knife at an angle which may be 
varied so as to produce a long or short splice. 

3'756. Ciasp on FasTENING FOR MEMORANDUM 

Ks, &c., G. W. Newbury and J. F. Bennet, 
London.—29th August, 1881.—{Not proceeded with.) 


2d. 
One way is to make the clasp or fastening of wire 
bent spirally and fixing to one end thereof one of the: 
tes that are attached to the book, the other end. 
so formed as toclasp the other cover of the book, 
thus forming an expanding clasp. 

3757. Opentnc anp C.Losinc THE Doors oF 
Hansom Cass, &., H. Benest, Bow.—29th August, 

employment of 5 and a 
chain or rod within reach of the driver. 

3759. Surres’ Bertus, W. R. Lake, London.—29th 
August, 1881.—(A communication from A. M. 
Crosby, U.S.)—(Not proceeded with.) 2d. 

elling berth or other struc- 
ships. 


$761. Firrines ror Exctupinc Dravcat, R. W. 
Newlands, Hammersmith.—29th August, 1881.—(Not: 


proceeded with.) 2d. 
This relates to the employment of india-rubber fitted 
in a suitable manner. 


3762. AutocRAPHIC TRANSFER FOR LITHOGRAPHIC AND- 
ZiycocRaPuic Ppintine, A. M. Clark, 
29th August, 1881.—(4 communication from J. J. 
Magne, Paris.) 4d. 

This consists essentially in writing and drawing on 
an unprepared surface with a crayon having the 
property of eng Soe ink: then moistening the 
paper so written or drawn upon with a liquid having 
a repellent action for such fatty ink, and consequently 
a protective action for the blank portions of the Papers 
and finally in up the writing or drawing, 
is then transfe to stone or zinc. 


3763. Drivine Vetocirepes, J. K. Starley, Coventry. 


—30th August, 1881.—{Not proceeded with.) 2d. 
This relates to means for decreasing the speed and 


obtaining greater propelling power when moun ‘ 
hills, and it consists in mounting loosely on the w 


axle a chain wheel carrying a double toothed pinion, 

the upper teeth as with a bevel wheel on the hub- 
of the driving wheel, and the lower teeth capable of 
being geared at will with a smaller bevel wheel 
mounted on a spindle and sliding on a feather moved 
by a clutch and lever. 


$'764. J. K. Starley, Coventry.—30th 
August, 1881.—{Not proceeded with.) 2d. 

This consists, First, in forming a chain wheel of two- 
with rollers mounted between them, so as to 

form the teeth; Secondly, to means for shifting the 
saddie by a lever; and Thirdly, to differential or hill- 
climbing gear, and which consists in forming an 
tntapent toothed wheel on the driving wheel hub; and 
on the chain wheel, which is loose on the — is 
fixed a pinion gearing with the internal wheel and 
with another wheel fastened on the spindle, so that it 
may be brought into gear with a pinion on an upright. 


$'765. Preservine anp TREATING CoTTON SEED, F. R. 
Lanier, Memphis, U. S.—30th August, 1881.—(Not 


preserved as described 

usually with heat to extract the oil and obtain a sweet 

and wechneme oil and feeding cake. 

3'766. PreveNTING THE WasTE oF W. H. 

Cutler J. Chapman, }-30th August, 
1881. 

A cistern is formed with a partition so as to provide 
an inner chamber, and in it is a valve opening 
inwards, An air compressor or bellows is actuated by 
the ordinary pull and forces air into the inner cham- 
ber, which air, acting on the water therein, forces it 
— a syphon tube, and so to the place to be 
flush 


3'769. Prope.iine A, Smyth, London. 
—30th August, 1881.—(Not proceeded with.) 2d. 
A straight rack with a pedal is moved by foot and 


acts upon a wheel concentric with the driving-wheel, 
which it actuates through a ratchet and pawl. 
3'779. APPARATUS FOR THE CONVERSION OF ANIMAL 
ENERGY AND GRAVITATION INTO Rotary Motion, 
A. B. Joy, Ilkley, Yorks.—30th August, 1881.—(Not 
proceeded with.) 2d. 
On the shaft to be driven are mounted two pinions, 


c 
—, 
three parts. 
3718. Sizinc, Morpantino, Printinc, AND 
Finisuina TEXTILE AND OTHER &c., 
J. Wolff, Manchester.—25th August, 1881. 4d. 
This consists in applying to the material to be sized 
P a solution which is rendered insoluble by the action of 
light, such as chrome gelatine, and the parts to form 
the design are exposed to light, the remainder being 
3698 
A 
p ja Ane 
| H 
| 
{ 
[3704] 
07 
| 
| 
shaft. 
3692. CLEansinc, ResToRING, OR PoLIsHINc JEWEL- This consists in packing the cotton seed in oil-tight 
packages, and filling up the spaces between the seeds 
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having 8 catch each are 

kept y springs. ith each ears a 
‘ing on to the ends of which ho et 

the driver is alternately brought to bear. 

3781. Compounps ror Harpenrmc, Sorrenrne, 
TEMPERING, AND IMPROVING THE OF 
Sreet, &c., Abel, 

1881.—{4 trom F. and 
Kupfer, Zurich. erich. (Not ) 2d. 
This relates to various compounds for age = ae, 

_ great 


sett soap, 20 parts c 

wood, 

w 


the 
r 


3784. Sueppinc For Looms, B. Grube, 
Bury.—3lst August, 1881.—{ Not proceeded with.) 2d. 
To actuate a heald a jack or lever is acted upon => a 
bowl, carried by a vibrating lever, the bowl actin; 
inclines or curves on the jacks and on a switch, w 
is shifted by means of a pattern chain or wheel. 
3'75. Osrarsisc Propucrs From Biast FURNACE 
AND OTHER CoMBUSTIBLE GasEs, &c., J. Alexander 
and A. K. McCosh, Lanark.—3lst August, 1881. 6d. 
This relates to improvements on patents No. 4117, 
and A.D. 1880, and it consists in lead- 
the gases nye the blast furnace or other source 
b= 3 apparatus of the kind 
described in the lebanmed patent, but made princi- 
a of wrought iron, and the water boxes connected 
ipes led from the tops of the lower boxes to the 
highest parts of the upper boxes, the object being to 
prevent heated water from remai: in the tops of 
the upper boxes. From the condensing apparatus the 
gas to scrubbers made of rectan, section in 
lan, the gas entering in a broad equal stream by an 
et one side, and passes in a similar 
stream fro pace to the — one, between 
inclined Steam is 
introduced into the scrubber so as > clean the dia- 
phragms when necessary. 
3'78'7. Vevocirepes, H. Wilkinson, Stamford Hill.— 


and 

power as required, and co. clutch 

arrangement to throw either one or other of the two 
sets of driving gear into action. 

3788. Ivx-stanps, &., J. 8. Downing, 
—8lst August, 1881.—(Not 

This consists in the application of india uber or 
other yielding material to the underside of the ink- 
stand or other article, so as to afford a better hold to 
the place on which it stands. 

3794. Dversc axp Printrve Textite Fasrtes, &., 
J. Wolff, Salford.—3lst August, 1881. —{Not pro- 
ceeded with.) 2d. 

The object is to dye wool in the hot state, or cotton 
in the cold, in all shades of indigo, and to ‘effect this 
an alkaline bath is prepared, and to it a metullic acid 
or a peroxide is added, and also indigo reduced to a 
fine powder, subsequently any suitable reducing 
agent, such as finely divided iron or zinc, is intro- 
duced, and the mixture either heated or used at the 
ordinary temperature. 

3800. Stream Borers, J. R. Oldham, Sunderland.— 
1st September, 1881.—(Not proceeded with.) 2d. 

This re’ates to boilers in which return tubes or 
flues are formed in the bottom or lower portion of 
the boiler, or sometimes under the boiler, and it con- 
sists in forming the boiler with side furnaces only, 
the centre and lower portion being devoted to the 
return tubes or flues, and from the furnaces nests of 
3802. Stanps For Bort es. F. Rendall, 

September, 1881. proceeded with.) 


Sewrxc Macuines, W. R. Lake, London.—1st 
September, 1881.—{A communication from H. ome) 
v8. )(Not proceeded with.) 4d. 

This relates to with d sets 
stitch- mechanism to two parallel rows 
y atan adjustable distance 
apart, and = object is ray guide the work accurately 
during the operation of attaching an inside covering 
stay. 

8806. Rotary Gram Merers, A. J. Boult, London. 
lst September, 1881.—(A communication A 
Gleason, Ohio, U.S.)—( Not proceeded with.) 2d. 

This consists essentially of a cylindrical bucket 
~wheel divided into three equal compartments by 
radial partitions terminating in narrow hi end 
such wheel bei: ina frame 

‘the scale beam, which is pivotted upon the main 

Lae 4 by knife edge pivots on which scale beam 


3810. Movtprse Bricks, 7. Le Poidevin, 
—Ilst September, 1881.—{ Not proceeded with.) 2d. 

A mould frame containing a number of brick moulds 
is laid upon a cement hack formed of ty fe con- 
crete covered with cement, and the mass of clay is 
placed on the frame and forced into the moulds by 
tmeans of a heavy roller and a scraper. 


3814 LOOM-FICKERS, a B. K. Dutton and J. Hold- 
ing, Septemb 1881.—( Not 

pickers are made of wood of T or T-shape the 

‘horizontal limb being bored to slide upon the spindle, 

a@ pac ther 

to receive blow of the shuttle. 

“3816. Conpenser anp Feep-waTer Heater, L. 
Mcintyre, Gl 2nd September, 1881.—(Not 

—_ with.) 2d. 
ie condenser is especially applicable to steam 
launches, lighters, &c., and it consists of a vessel con- 
taining a tube of diameter, so as to leave an 
annular space through which the steam flows, while 
the water from the or is pumped 
through the inner tube. 


3818. Ispex Scares, J. C. Mewburn, London.—2nd 
September, 1881.—(A from J. Post, 
}(Not proceeded with.) 2d. 

ites, First, to index onion in which a finger 

Sndicates 9 a plate the weight of the article, and it 

consists in making the index-plate straight instead of 

curved ; and Secondly, to the pendant frames of == 
scales, and Ang which removable weights are kept, an 

it consists in — on the frame the value of M4 

‘weights, so as to readily see what weights are 

removed. 


3819. Mera: Keos on VEssELs For CoNTAINING 
Parnt, &., J. Storer, Glasgow.—2nd September, 1881. 
is fi 
e object is to construct kegs or conveying pain’ 
&c., by land or sea, and which when opened will form 2 
conveniently handled cans or pots for painters’ use. 


3828. Preservisc snp TransportTinc Ecos, J. 
Wetter, New Wandsworth.—2nd September, 1881.— 
(A communication from A. Cruveiller, Paris.}—(Not 
proceeded with.) 2d. 

To destroy or neutralise the minute organic 

which may have penetrated the shell, the are 

treated with a solution of 100 parts pure boracic acid 

and 3 parts distilled water; and to prevent the 

further penetration of organic germs - are coated 

with a mixture consisting of 100 parts potassium 

silicate, 100 parts distilled water, and 10 parts chalk. 


$825. Bare Ties on Fasteninos, W. C. Stig, 
Birmingham.—2nd September, 1881.—(Not proceeded 


with.) 2d. 
A piece of iron rod is bent at about one-third of its 
short distance from one another, the lo! 

then bent at right angles at about the “¢ 

bent part arched into a semicircle over the short part. 

The arcbed part is concentric with the short part over 

which it is situated, there being sufficient distance 

between it and the short part to permit of a loop on 
one end of the bale band or eae of hoop iron to pass 
on to the short part. 

3830. Preparation or Tea, J. P. Brougham, Inver- 
ness.—2nd September, 1881.—(Not proceeded with. 
2d. 

This relates to a machine for rolling, curling, or 
preparing tea-leaves in an 
efficient manner. 

$835. PLanina aND FINISHING vo &e., J. M. 
Wilson, L —3rd 1881.—(Not 


2d. 

Knives or cutters are mounted on a shaft and driven 
by pulley and band either by hand or power, the 
being fitted with handles =< means of which the 
machine is guided over the work. 

3336. ConpensiNc STEaM, Heatina 
L. McIntyre, @ + 3rd September, 1881. —(Not 
with. 


) 

an annular 
formed by two nozzles, and comes in contact 
tho bo @ the steam being con- 
veyed to the nozzles bya casing surrounding the same. 
383'7. PortaBLe or Horsts, J. Wetter, New 
Wandsworth.—3rd September, 1881.—(A communi- 
from J. Hardouin, France.)—(Not pro- 

ceeded wi 


3838. Neil, Shefield.—8rd Sep- 
tember, 1881. 

The frame ent are made in 
two pieces, the former having a hole to receive the 
handle which is secured by a pin, and projects 
the hole so as to form a means of attachment and 
abutment for the pawL 
3840. Prorecrinc Locomotive ENGINEs AND TRAINS 

FROM DaMaGE BY CoLLision, C. Colwell, Southtown, 
—3rd September, 1881.—(Not proceeded with.) 2d. 

This consists of an under connected to the 
locomotive and carrying two or more sets of cylinders 
com by pipes and each cylinder containing 
a piston the of which is connected to the engine 
buffer. The cylinders contain water, and the upper 
cylinders of each set are provided with com air 
holders. 

3841. Mrxcrnc Meat, &c., F. J. Gardner, Birming- 
m.—3rd September, 1881. 6d. 

The bowl containing the meat is rotated by a worm 
capable of sliding on its shaft, so as to disengage it 
the knife spindle are on mt an 
parts of the framing. 

3843. Merat Bepsreaps, R. Peyton, West 
—3rd September, 1881.—{Not proceeded with.) 2d. 

This relates to the joints in the parts of metal bed- 
steads and to means for tightening up the iron lath 
bottoms. 

3844. Satts or or Zinc, A. 
M. Clark, London.— _1881. com- 
tion from A. t ris.) 4d. 

This relates to the manufacture ot “chloride of 
nesium with dolomite and chloride of calcium. 
oxide of zinc, carbonate of zinc, or calamine be 
operated upon, a salt of zinc and chloride of calcium 
will be obtained. 


33846. Sopa anp Macyesia, 4. M. Clark, 
London.—3rd September, 1881. — communication 
from 4. pall Paris.)—(Not proceeded with.) 


This sists in the production of carbonate of soda 
and chloride of magnesium by means of chloride of 
sodium and carbonate of magnesia. 

3847. Borries or FoR AERATED AND 
orHER Liquips, &c., W. N. Wilkinson and I. W. 
Lister, Sth September, 1881.—(Not pro- 


jobular. neck to receive a spherical 
through it, so that when partly turned a pas- 
sage is opened for the gas or the liquid. 
3849. Nose-sacs ror Horses, &., J. Archibald, 
September, 1881. —(Not 


The ob grain when the 
is uw the horse, and it consists in 
securing a ring of india-rubber or other # suitable mate- 
rial round the top of the inside of ety 
being left in the centre for the passage of the horse’s 
mou’ 
3850. Preparinec CoLovrmnc Matrers SUITABLE FOR 
Dyerxc anp Printine, J. H. Johnson, 
5th September, 1881. — (A communication 
Badische Anilin and Soda Fabrik, Germany.)}—{ Not 
proceeded with.) 2d. 
This relates to the conversion of cceruleine into a 
new soluble compound of the said colouring matter by 
means of and together with the bisulphites of the 


3851. Deracuinc or Disencactne Surps’ Boats, S. 
Pettit, Windsor.—5th September, 1881.—(Not pro- 
ceeded with.) 2d. 

Between the lines that carry the boat a tube is fitted 
horizontally, and in it work two bolts, one end of 
which passes through a fork fixed to each of the sus- 
pending lines so as to hold the shackles connected to 

the bolt. The bolts are actuated in the tube by a 

compound lever so as to simultaneously withdraw 

them from the fork pieces. 

3853. Grose Houpers ror Gas AND OTHER BURNERS, 
J. Chatwin and H. Shipway, — 5th Sep- 
tember, 1881.—{ Not proceeded with.) 2d. 

The holder has two arms formed as usual while the 

arm, in place of an external screw to take over 
the rim of globe, is fitted with an internal button. 
screw hook, or excentric which bears on the inside of 
the globe. 

3855. yo W. J. L. Hollis, Surrey.—5th Sep- 

1 


tember, 

This consists of Russian tallow, castor oil, in com- 
bination with other vegetable oils, and mineral oil, 
soda and silicate of soda, the proportions varying 
according to the d —— eat to which the stein 
will be subjected w! 

3944. IN Part Appii- 
CABLE TO OTHER ELectric Apparatus, W. £. 
Trish, Sunderland.—12th September, 1881. 6d. 

The improvement consists in winding the wire in 
continuous convulutions around both poles of the 
magnet and the intervening space as though there 
were but one pole, so that when a current is sent both 
poles are u for re ucing the sounds trans- 
mitted. The inventor also uses two diaphragms, one 
in the usual position and the other at the opposite end 
of the magnet, that is, between it and the part of the 
case to which it is secured. 

4032. Sewixc Macuives, C. A. Snow, Washington, 
U.8.—19th September, 1881.—(A 


actuated by a lever, so as to bring 
the of the in which held 
while the thread te guided 

threading tube and uided through the rei 


4046. Heratixe H. Defty and C. C. Braith- 
waite, London.—20th September, 1881.—(Complete.) 


This relates to a condenser consisting of an arrange- 
ment of tubes transversely in a chamber, so 
that air, water, or other fluid passing through them 
shall become heated a anes oe the heat of the pro- 
ducts of combustion from a fire placed beneath the 
tubes, and which circulate around such tubes. 


55'79. Removine Iron FROM FERRUGINOUS ALUMINOUS 
SoLuTIONS, AND RECOVERING OR PuRIFYING WasTE 
orn Spent Piumpic Dioxipe ConTaINING 


U.8.—20th 
in treating ferruginov 
tions with ‘dioxide for = 
ens iron, as plumbate of 
ferruginous aluminous with 
dioxide in order to obtain sulphate of alumins or 
aluminous cake, free, or almost free, from iron ; and. 
Thirdly, in treating ‘the spent plumbic dioxide and, 
ferric plumbate resulting from the o tion of 
cipitating iron from ferruginous solution with 
ea acid, or acid salt, to remove the iron 
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253,579. Orer ror Locomotives, Alva 0. Brooks and 
A. Bowen, Milwaukee, U.8.—Filed October lst, 
Claim.—The combination of oil cup, reservoir having 


vent, the valve chamber C, steam inlet and oil outlet, 

and valves or stop cocks, as set forth. 

253,597. TeLepHone Sicnat Generator, James F. 
Gilliland, Indianapolis, Ind.,  assigmor to the Gilli- 
land Blectric Manufact ing pany, same place. 
—Filed 3rd, 1881. 

Claim.—{1) Th of two insulated con- 
tact plates, with an extensible spring-retracted crank 
carrying a contact plug, 8 fied. 

crank con: arms together, a 
contact piece carried by ‘sue arm, and 


tible spring, whereby the shunt circuit is closed when 

the crank & at rest and opened and held o; — 

matically when power is applied to ae 

(3) The combination of an real « 

crank with metallic disc K, and oaiate 

80 as to form a groove in which said d my held 

by the spring when the crank is at rest, so as to close 

the shunt circuit around the armature, said disc, when 

power is applied to the crank, being lifted from the 

groove, so as to open and hold — the shunt. 

253,801. Gram Dritt, George W. Rude, John R. 
Rude, and Squire B. Rude, Liberty, Ind. —Filed 


tember 9th, 1881. 
Claim.—{1) In a grain drill, a evens J bar ha’ 
attached thereto aibectly an operating lever 


aspring bolt, in combination with a parallel trans- 
verse shifting bar provided with a rack to receive the 
spring bolt of the lever, substantially as described. 
(all In a in drill, the combination of the two 
el shiftin ‘ting bars, "one of which is provided with a 
am bar having a plurality of notches, and the 
other provided with a hand tt and an automatic 
spring bolt for e with the notches of the 
curved bar to secure a loc! 


(8) In a grain drill, the combination of two parallel 
shifting bars arranged in different horizontal planes, 
whereby one of the bars has in its shifting movement 


from F. G. Altman and F. Pommer, Missouri, U.S.) 
—(Complete.) 6d. 

This relates to a device for threading sewing 

machine a and which forms part of the 

and it of a conical tube attached 

to a spring arm, and having a groove at its smaller 

end for the passage of the needle, the arm being 


a pound motion, as described, and for the purpose 
set forth. (4) Ina grain drill, the rear shiftin, r pro- 
vided with the notched curved arm and fhe fron 
shifting bar provided with the hand lever and side 
casing containing a spring bolt, with means for with- 
drawing the bolt from ite engagement, substantially 
in the manner as described. ee tone ) Ina oe drill, the 
combination, with the operat R, of the’ bell 


crank lever M, connecting-rod T, and spring bolt F, 
inclosed in a casing, substantially as described. 
253,024. Macumwe Guns, Benjamin B. Hotchkiss, 
New York, N.Y,.—Filed March 2nd, 
Brief. —A ‘trigger serves to stop the 


[253 924! 


connection and the gun operated entirely by the 
crank, The elevating gear may serve as an ar 
to the shoulder piece in training the tw kj ma: 
thrown out of gear and the gun manipulated catirely 
by means of the shoulder piece. 


254,011. Exastic Centre EMERY GRINDING AND 


and polishing 
wheal ot consisting of a central disc, a 
ding rim, and means, substantially as 


hub and the grinding rim upon the polishing disc. (2) 
The combination, with the flanged hub, the clam: 
(254.011 ] 


outer remo 
grinding 


of th ry outer rim A, the 

B, the inner clam; 

— and the hub having 
substantially as described. 


polishing com 
outer clamping rings or flanges 
pe C, the yieldin, 
and loose flanges, 
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THE NAVAL AND SUBMARINE EXHIBITION. 
Tue Naval and Submarine Exhibition was opened on 
Easter Monday. Very great exertions were made by Mr. 
Barnett’s staff and by the exhibitors to get their arrange- 
ments completed ; and considering the multitude of articles 
to be got into place, and the great weight of not a few of 
the machines, heavy castings, forgings, anchors, and boilers 
handled, it may be said that success attended their efforts. 
On Monday morning the Exhibition was fairly complete, 
and it will be found to fully repay the time spent in visit- 
ing it. As we have already stated, the enterprise is 
unique of its kind; never before have been got together 
such a number of inventions, materials, and machines 
applicable to naval engineering operations. The Exhibi- 
tion will remain open for ten days from Easter Monday. 
It is indisputable that certain very great advantages are 
secured by reducing within narrow limits the duration of 
the period during which an exhibition of this kind lasts ; 
yet it is difficult to avoid a feeling of regret that a display 
so interesting should endure but a few days, 

In dealing with the present contents of the Agricultural 
Hall, we shall make no attempt to describe everything to 
be seen. The utility of such an exhibition greatly depends 
on the lessons that can be drawn from it, and we shall endea- 
vour as far as possible to confine our attention to those 
things which most deserve notice. In all such exhibitions 
a good deal may be found which is neither new nor good. 
We have no intention of laying before our readers a cata- 
logue—which is the less any gt because a very good 
catalogue of the exhibits can be obtained in the building 
—but instead, to describe, illustrate, and criticise those 

ings which are really worth the trouble of writing or 
reading about. Certain classes of exhibits we shall deal 
with in distinct articles; here we propose to say some- 
thing concerning what may be termed miscellaneous 
exhibits, which can hardly be classed with accuracy under 
any special heads. 

There are in the main building 542 stands, in the tank 
room there are ten stands, in the galleries twelve 
others. The scope of the Exhibition is very large ; but we 
are glad to find that a line has been drawn, and very little is 
exhibited which is not more or less closely connected with 
the-sea or with hydraulic engineering. We shall not 
attempt in this article to follow any particular order, 
simply dealing with exhibits as they come. 
The Stanners Closes Steel Company, Walsingham, near 
Darlington, have a stand—No. 154—which may be easily 
passed over, and yet deserves a good deal of attention. 
The company exhibits a great many articles made of steel, 
which Sestenie very forcibly the advances which have 
been made within the last few years in rendering this metal 
available for use by engineers. The dredger bucket 
castings are perhaps most worthy of notice. They are 
rough, but they have to endure much rough usage, and for 
this they are infinitely better adapted than wrought iron. 
There are also toothed wheels, ships’ cleats and eye bolts, 
and suchlike—all very good of their kind. The process 
used in making these things is Attwood’s. 

Messrs. Jessop and Sons, of Sheffield, make a more 
important display—stand No. 355. Here will be 
found a crucible cast steel shaft, built up on Turton’s 

tent, illustrated on page 270, and 15in. diameter. 
But the most noteworthy exhibit is a crucible cast 
steel sternpost for a ship of about 1000 tons. The 
rudder, also of steel, cast in one piece, is in place. 
It is fitted up with Cooke and Mylchreest’s patent 
pintles, This is a wonderfully fine casting, standing nearly 
loft, high, and practically free from blow-holes. The 
casting is not painted. Close beside it will be found a 
screw propeller blade. On close examination this blade 
will be found to have a few cavities near the edges, but 
they are not of the least practical importance. The firm 
also exhibit steel castings turned up and finished to show 
texture, which is excellent. Messrs. Jessop have done 
more than any other firm, perhaps, to place large —_ 
steel castings at the disposal of the engineer; an 
in saying this we have no intention to dis the 
work done by Messrs. Vicars, Whitworth and others. 
Messrs. J. Spencer and Sons, Newburn Steel Works, 
Newcastle-on-Tyne, show dredger fittings, especiall 

haw’s patent dredger bucket back, of cast steel. It 
will be remembered last year the Institution of 
Mechanical Engineers made an excursion from Newcastle- 
on-Tyne to the Newburn Steel Works, to which we referred 
at the time at some length. It is difficult, when looking 
at the exhibits of these three firms, to i ine what it is 
that cannot now be made, and well made, in the shape of 
a steel casting. : 

While oa the subject of large castings and forgings, we 
may refer to the anchors shown at Stand 316 by Mr. 
Wasteneys Smith, of Newcastle-on-Tyne. One of them 
weighs 5 tons. It is intended for H.M.S. Agamemnon, 
and will leave the Agricultural Hall for Chatham Dock- 

ard. The anchor is almost too well known to need 
We illustrate a small anchor on page 270, The 
largest anchor is of precisely the same form. It will suffice 
to say that it has no stock and double flukes, which both 
take the ground at once. The shank and crosshead are 
forged in one piece, and the arms separately, and they are 
attached by a spindle passing through the crosshead. The 
various are carefully machined and finished, and are 
of firs workmanship. Three t; of this anchor are 
exhibited, one as supplied to various ships of her Majesty’s 
navy, and to foreign navies ; another, weighing 10 cwt., 
as supplied to the mercantile marine, and a third as sup- 
plied to yachts. They are also made of a special type for 

ent moorings. That anchors made on this plan are 
in favour seems to be borne out by the fact that so many 
are y in use—about 500. No doubt it was not until 
they had been subjected to severe a Aggy ed trials 
that they were adopted Zz the Admiralty. Since then 
they have been codeved or various classes of ships, 


and the patentee is now making anchors of 3 tons 
and 5? tons for H.M.S. Amphion and Collingwood, 
the latter a barbette ship of over 9000 tons. Messrs. 
Brown, Lennox, and Co, show Admiral Inglefield’s 
patent double holding self-locking anchor, and Morton’s 
patent anchor, both very well known. We need not add 
that the workmanship leaves nothing to be desired. 
Messrs. Hawk, Crawshay, and Sons, Gateshead, also show 
one of Morton’s 5-ton anchors for the Royal Navy, and 
sample pow: of chain, 2}in. and 3in., of tough material 
he been expected, the display of 

might have been e , the display of wire ropes 
and Pea hawsers and ropes of all kinds is very large. 
The cables are shown both in coil and in lengths cut off 
and bestowed vertically in show cases. It is quite im- 
possible by looking at the outside of a rope, whether of 
steel, iron, or hemp, to say what its pera d is within a 
little. Thus, very inferior hemp indeed might be used in 
some types of hawser for core strands, while the outside 
strands were apparently excellent; the finish of the work 
can, however, be ascertained. Much must be left in any 
case to the reputation of the exhibitors, and we think it 
may be safely said that, on the whole, the ropes made in 
Great Britain, no matter of what material, are better than 
those of the same type made elsewhere. Two of the most 
interesting stands are those of Messrs, Felten and Guil- 
laume, of Mulheim-on-the-Rhine, and Messrs. Bullivant, 
of Millwall. The last named firm has a very high reputa- 
tion in this country, They show steel wire hawsers, 
blocks, and tackle, and a torpedo net, 20ft. by 15ft., made 
of a series of steel wire aggre connected to each other 
by small iron rings, The boundary is formed of iron 
cable with long links to which the net is attached by 
means of screw shackles, These nets are used entirely by 
the Admiralty, and also by most foreign Governments, 
and are intended to be boomed out from the side of a 
ship when lying at anchor. 
nippers, of which it may be said that on March 9th, 1881, 
Registry of British and Foreign Shipping, re 
Cornish, and Mr. Stromeyer, of Lloyd’s 
Morgan, of the Construction of 
the Admiralty, and others, a 5jin. patent flexible steel 
wire cable and an improved patent automatic screw lever 
nipper stood the following tests with the results given :— 
At a stress of 50 and 81} tons respectively, the nipper was 
applied and released by one man. The rope broke at a 
strain of 86°3 tons, the guaranteed breaking strain being 
80 tons. This firm also exhibits patent flexible steel wire 
hawsers and cables, the following particulars concerning 
which may prove useful to some of our readers. The 
figures show the relative strength of the flexible rope as 


compared with tarred hemp rope and chain :— 
and cables. Chain cable. 
53 
: 
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A comparison may be made between the contents 


of this stand and that of the German firm. This latter 
exhibits a much greater variety of exhibits than the 
English firm, and among them will be found some 
novelties worth notice. e may call particular notice 
to the cables used in connection with submarine mines, 
or torpedoes, in which there is a great variation of 
type, according to the p for which the rope is to be 
used. In mooring ropes for torpedoes it is very desirable 
that “kinking” should not take place ; and to avoid this 
they are made with strands twisted to the right and left 
alternately. Ropes are also shown cased with lead pipes to 
prevent corrosion. The firm also exhibit ropes made of a 
multitude of very fine wires ; they are said to be as pliable as 
hemp ropes of the same diameter, and very strong. We un- 
derstand that this type of rope has recently been adopted by 
the German naval authorities, and has been p cig of very 
favourably by Lloyd’s. <A piece of cable is shown 83in. in 
circumference, each separate strand of which is wrapped 
with tarred manilla. Several advantages are be Bae for 
this system of construction, which is, of course, not new. 
Among the specimens of wire exhibited we noticed some 
for plough ropes guaranteed to stand 110 tons per square 
inch ; some of it has carried 120 tons, which is very gots 
for such comparatively thick wires. The firm is one of the 
oldest in the trade, having been established in the last cen- 
tury. They have two works—Carlswerk at Mulheim, and 
Rosenthal at Cologne. They turn out about 30,000 tons 
of rope and wire annually, — 2000 hands, and have 
1400-horse power of steam. It may be convenient to 


Messrs, Bullivant also show | to 


some of our readers to know that the London offices of 
this firm are in Leadenhall-street, Mr. Dennis being their 

ent. At stand No. 279, Messrs. Geo. Cradock and Co., 

akefield, exhibit a number of samples of steel hawsers 
and ee and illa ropes for shipping and other pur- 
poses. This firm also exhibit samples of steel wire ropes, 
made on Lang’s nt, suitable for colliery winding shafts 
and inclines, In ordi wire ropes the wires of each 
strand are laid up in one direction to the left, while 
the strands are laid up to the right. The wires in this 
rope run both to the right, which gives a longer surface 
of the wire exposed to friction and a ter wearing face, 
and which also lessens, if not entirely removes, the cause 
of the wires breaking on the crown of the strands when 
passing over drums and pulleys. These ropes are doing a 
greatly increased amount of work over the old construc- 


tion. A sample is shown of a hai rope which has 
worn from fin. to $in. diameter, and which on done fully 
100 cent. more work than ropes made upon the old 


principle, The surface of the rope resembles that of a bar 
of iron more than that of a rope, being worn quite 
smooth, while those of the other strands were broken. 
They have been, Messrs, Cradock inform us, equally 
successful where used as winding ropes, and we under- 
stand that the first pair of winding ropes made upon 
this patent have done more work to the extent 
of 115 Ye cent. than their predecessors of the ordinary 
t pes and cables are exhibited in all at no fewer 
twelve stands, We shall not attempt to describe the 
exhibits, because all closely resemble each other. But we 
may say that among the exhibitors will be found Messrs. 
Frost, of London-street, E.C.; the Belfast Rope Work 
Company ; Stephens, of Falmouth ; Wright, J. and W., of 
Birmingham ; and the London Steam Ropery Company. 
There are many cable oe ap spring compressors, &c., 
of various patterns, of which we may perhaps have more 
say. 
Among the various appurtenances of the modern marine 
engine, pistons are not the least important, and these are 
exhibited by several makers. The Phosphor Bronze 
Company, London, shows a piston ring 52in. in diameter 
and 6in. wide, taken out of the s.s. Gwalior after nineteen 
months’ work, and showing no perceptible signs of wear. 
It also shows a large slide valve seat much worn, from the 
Poonah, and two shaft brasses 2ft. Gin. long for an 18in. 
shaft, from the Ebbw Vale Steel Works, after seven 
months’ wear. These have been worn almost through; 
one still holds together although badly cracked; the other 
lies broken in two longitudinally. The company also shows 
a phosphor bronze bolt, 6in. diameter, for Kirk’s propellers, 
fitted to H.MLS. Cleopatra by Messrs. J. Elder and 
Co. One half of a new brass of the same dimen- 
sions as those worn out is also exhibited ; it is a very 
clean casting. We have of course seen quite as good 
in ordinary brass. The merit of the phosphor bronze lies 
in its toughness and good we qualities, not in any 
special aptitude which it possesses for making very clean 
castings. Messrs. Lewis Olrick and Co., Leadenhall-street, 
show Mather and Platt’s patent pistons, too well-known 
to need a word of description. Messrs, Beverley and 
Atkins, Sheffield, exhibit Prior’s patent compensating 
piston, and a nutlock. The piston is in section made thus. 
A, page 267, is a front view of a portion of the spring which 
is shown in place at B. Its action is too obvious to need 
explanation. The nut lock is very simple. It is shown in 
the sketch, page 267. A plate of brass has a sectional hole 
cut in it to fit the nut. As the slot is a little more than 
the sixth part of a circle long, the nut cannot be put into 
such a position that the plate cannot be put on. The 
iston is of much the same t as that of Messrs, 
) posal and Carlisle of Shettfield, but the spring rings in 
the latter’s pistons are curved instead of being straight 
when yee cross section 3 _ thus it is claimed that 
a special elasticity is gaine e piston made by the 
last-named firm is not very long Sian the aie 
but it appears to be giving satisfaction, for the firm 
exhibit a very well e piston 85in. diameter, complete, 
made for Messrs. Laird, of Birkenheard, and they have 
supplied some of the largest steamships in the world, one 
piston being no less than 112in. in diameter. The smallest 
piston made on this system is 4in. diameter. The spring 
is bent by special machinery constructed for the purpose, 
concerning which Messrs. Lockwood and Carlisle maintain 
a discreet silence. We venture to think, however, that 
few engineers would find any difficulty in designing just 
what was wanted. Pistons and piston rings are also shown 
by Messrs. Timothy Bates and Co., Sowerby Bridge, 
Rickaby of Sunderland, and Oldham of Dukinfield. All 
these are too well known to needasyllable of description here. 
Various forms of metallic and other packings are exhi- 
bited in considerable numbers. Asbestos will be found at 
stands No. 120, 173, and 437, shown by the United 
Asbestos Company, Queen Victoria-street; Toope’s 
Asbestos Covering Company, Stepney; and by Mr. Hooke, 
of Upper Thames-street. Asbestos as a packing may be 
said to have been first introduced into this country by 
Mr. St. John Vincent Day, a consulting engineer, of 
Glasgow, some ten or twelve years ago, and, after many 
vicissitudes its character as a packing is now fully 
established. We may — for a moment to say that 
Toope’s patent asbestos boiler and steam pipe covering 
deserves to be examined by those visiting the Exhibition. 
Katzenstein’s metallic piston-rod king is shown by 
Messrs. John Cran and Co., of Leith. This king is 
pretty well known now, as it is used by the Cunard, 
Anchor, Guion, Inman, and several other great mail steam- 
ship companies. It consists of a series of rings put into 
the stuffing-box, the rings being shaped in cross-section as 
in sketch, page 267. A coil of Tuck’s packing is put.on top of 
the rings to keep them down. Messrs. Haacke and Co., of 
Lime-street, EC, show specimens of “ Fossil Meal” com- 
ition used for covering boilers and steam pipes, This 
ossil meal is neither more nor less than the shells of 
infusoria Diatomacea. The peculiar form of these shells 
gives the meal a high porosity. It will absorb water to 
two or three times its own weight still holding together in 
amass, It is for this porosity that it is used in the manu- 
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facture of dynamite, which is fossil meal saturated with 
nitro-glycerine. The value of a material as a non-con- 
ductor been shown to be a function of its porosity, 
and for this reason Messrs. Haacke and Co.’s boiler 
clothing is extremely efficient. It is claimed that one inch 
of this composition is as good as three inches of any other 
in the market, and to prove this a vertical boiler is shown 
at Stand 45 clothed with one inch of it. Two thermo- 
meters are fitted side by side, one resting on the iron 
surface of the boiler, the composition being cut away to 
admit it, and the other close by on the surface of the 
cleading. On Tuesday morning we found that one ther- 
mometer stood at 84 deg. and the other at.261 deg. Fah., a 
difference of 177 deg., a very excellent result. The details 
of the manufacture of this boiler clothing are interesting. 
It is dug out in Westphalia from quarries, if we 
may so call them, in a condition not unlike friable 
chalk. The lower strata is greenish in hue. The upper 
strata slightly decomposed by the atmosphere are light 
brown, nearly white. The two are mixed together and 
burned in kilns; all organic matter is thus got rid of, 
and nothing is left but a nearly pure silica. This powder 
is packed in linen bags or tubes about l}in. in diameter, 
and used for wrapping round steam pipes, for which it 
forms a very cheap =. | admirable clothing. To cover 
boilers it is mixed with water containing any cheap gluten, 
and converted into a plaster or mortar, which is spread 
over the boiler with trowels. It quickly dries without 
cracking, and can be left unpainted, its colour being an 
agreeable light brown, but it takes paint well. Messrs. 
Haacke and Co. also exhibit asbestos packing rings for 
steam joints, well made and sang & of good material. 

A great number of governors is shown. They will be 
found at twelve stands. One is Durham’s, which we have 
often had to speak of in high terms. In its newest form 
considerable improvements have been introduced, but its 
principle remains unaltered. A fan revolving in a cylinder 
filled with oil or water causes a resistance which suffices to 


two piston rods side by side. To the middle of the vertical 
beam is jointed the small end of a connecting rod, which 

through the hollow framing before referred to, and 
works in a vertical plane between the steam cylinder and 
the air pump, and so drives the crank shaft. At the 
extreme forward end of the engine is a rectangular box, 
which is the jet condenser. The top of the air-compressing 
cylinder is nearly 7ft. above the floor line ; indeed, it is 
nearly as high as the top of the fly-wheel. Nearer to the 
front of the machine, and ata considerably lower level, lies 
the air ex ion cylinder 16in. in diameter and 2ft. 6in. 
stroke. This has two parallel piston rods which lay hold 
of a slipper crosshead carrying the small end of the con- 
necting rod, which works a second crank on the crank 
shaft. The admission valves of the expansion cylinder are 
flat slides with Meyer’s adjustable cut-off slides on the 
back ; the exhaust valves are silent poppet valves, worked 
by motive cams. 

e Haslam Foundry Company exhibit a 7000 cubic 
feet refrigerator. It is similar in its action to 
most cold air machines. The power cylinders are so 
| connected, however, that there is no dead centre. This 
|is effected by putting the air — cylinder in a 
| vertical position at the end of the -plate. The air is 

cooled down by water in the usual way, and still further 
| by return cold air from the meat chamber. In this way it is 
claimed that very dry air is delivered and no snow is pro- 
duced. We have never seen Mr. Haslam’s machine at 
work, but we are informed by independent authorities 
| that it is very efficient, capable of doing excellent duty, 
| and as it is probable that we shall have more to say 
about it at another time, we shall not now extend our 
notice of it. We may digress slightly for the moment, 
| however, to call attention to the hulk Seawitch, which 
has been fitted up as a cold meat store by Messrs. Haslam. 
The drawing explains itself. 
The refrigerator shown by Messrs. T. Piggott and Co., of 
Birmingham, is a large and heavy machine. It is the first 


The pipes for drying the air in the way peculiar to the 
Bell-Coleman process are fixed in the sole-plate of the 
machine instead of in the walls of the chamber being 
cooled. The steam cylinder is 13in. diameter and 12in. 
stroke. This is the first of this pattern made, and altera- 
tions in detail will probably be made with advantage in 
future machines. 

Messrs, eulding and Platt, of Gloucester, exhibit a 
large collection of hydraulic riveting machines, principally 
made under Mr. R. H. Tweddell’s patents, This firm has 
succeeded in making the hydraulic rivetter so far portable 
that it is difficult to imagine the situation in which it can- 
not be applied. Thus it can be used, on the one hand, for 
deck beams of ships, and on the other for their keels, A 
specimen is shown similar to a portion of the keel of the 
s.8. Servia, planed through to show the quality of the work 
done, which is very good indeed. We illustrate on 
page 263 the pumps used for supplying pressure. These 
are very simple and wel! pobre: stopping automatically 
when the accumulator is up, and going on again when it 
falls, in a way too well known to need description. We 
also illustrate a new form of portable rivetter, in which 
Mr. Tweddell uses a curved cylinder. The cylinder, which 
is about 8in. in diameter, and as much deep at the deepest 
side, is bored out by using the centre-pin hole or fulcrum 
as a centre, and as the cylinder is advanced on the boring 
machine to keep it up to the cutter it, of course, describes 
a curve of a proper radius. The rivetter is fitted with a 
small subsidiary plunger to open the jaws, This is always 
under pressure, and its resistance is overcome by the main 
plunger, which isof much rarea, Thepressure employed 
1s 1500 Ib. to the square inch. A safety lever is fitted to 
shut off the water as soon as the jaws have approached 
each other sufficiently. The firm show a model of a flang- 
ing machine for heavy boiler work, intended to take the 
place of malls, and we illustrate a somewhat similar machine 
in use onthe Tyne. The principle of its action is the 


substitution of a progressive system of flanging in place of 


CLARKE, CHAPMAN, AND GURNEY’S STEAM WINCH. 


prevent a nut from riding forward on a screw so long as | of the kind made by the firm, hasas yet done no work, and 
the speed is steady; but any variation in the speed causes | being short of steam at the Agricultural Hall, it is im- 
the nut, between the influence of the fan and a spring, to | possible to form the least idea of its capacities. In its 
travel either way, admitting steam to, or shutting it off | present form it appears to be unsuitable for use on board 
from, a steam cylinder, a piston in which controls | ship, being much too straggling ; but this objection would 
the throttle valve. Churchill’s governor, which we illus- not apply to a machine intended for use on shore. It is a 
trate at page 270, is exhibited by Mr. Oswald, of 75, | combination of a fairly well designed engine made for some 
Gracechurch-street. In this, also, there is a cylinder to be | time now by the firm, with the cooling cylinders. The 
kept fuil of oil or water, in which runs a fan. The action | engine is fitted with a jet condenser. The principal 
is so similar to Durham’s governor that no special descrip- | novelty is the use of a compressing cylinder which has 
tion is needed. | no inlet valve&, but instead a series of holes _— ina 

The refrigerators exhibited are not sufficiently numerous | belt round it at the middle of its length. e sketch 
or interesting to demand a separate article. They are , shows the liner in which works the deep piston P. This 
shown at five stands by Messrs. Hall, of Dartford ; Bell- | is supposed to have just completed its stroke, and to 
Coleman, of Glasgow; the Haslam Foundry and Engi- | return in the direction of the arrow. During the previous 
neering Company; Messrs. Thomas Piggott and Co., Bir- | stroke it gradually expanded the air behind it, until it 
mingham ; and Messrs. A. J. West and Co., of Southwark | uncovered the perforations in the liner A B, when the 
Bridge-road. The last-named firm show not a cold-air but | air rushed in from the return Pp from the meat room, and 
an ether machine, intended to make about 10cwt. of clear | will now be compressed and delivered into valve chambers 
ice per day. This appears to be a very good and efficient | at the end of the cylinder. The advantage claimed is that 
machine of its kind, but it is, of course, quite inapplicable | the whole area of the cylinder ends can be given up to 
of the production of volumes of cold air for meat | delivery valves. The expansion cylinder is fitted with 
preserving. Messrs. Hall, of Dartford, show one of their | four Corliss valves. The coolers are four in number, 
small machines in action. It delivers about 4500 cubic | vertical cast cylindrical columns ; within two the air is 
feet of air per hour, and is so similar to machines made by | cooled by water outside thin pipes ; in the next two it is 
the same firm that we do not illustrate it ; but instead the | still further cooled down by the cold air coming back from 
large machine which we recently described as at work at | the meat room. It then passes to the expansion cylinder. 
the Victoria Docks. The engraving will be found on | There are some very good features about this machine, 
page 266. It is one of a type specially intended for | and when Messrs. Piggott have had more experience in 
cargo ships. It is 21ft. long, under 7ft. 6in. high, and about | this class of work, and have reduced their refrigerator to a 
as wide. Standing in front, we have at one end a crank | shape suitable for use on board ship, we hope to say more 
shaft and fly-wheel ; at the other end is the air-compressing | about it; as we have no practical acquaintance with its 
cylinder. The steam cylinder is on the same plane, and | performance we can say nothing on this point. The 
both are at a higher level than the crank shaft. The steam representative of the firm told us that it had run for fifteen 
cylinder is 15in. diameter, the compression cylinder | hours continuously without proses any snow, and that 
20°75in. diameter, and both have a stroke of 2ft. 6in. a very low temperature had been obtained ; but the truth 
The air cylinder stands on top of the tubular air cooler. is that the makers do not as yet know what it will or will 
The steam cylinder is supported by a hollow frame, in the | not do. 
a of which is laond the air pump, lying hori-| The 10,000ft. machine exhibited by the Bell-Coleman 
zontally under the steam cylinder. The air cylinder and Mechanical Refrigerator graces: creer some points of 
the steam cylinder have one piston rod common to both, | novelty ; the system is too well-known to require de- 
and in the mid length of this rod is a bearing, which | scription. We illustrate it at page 266. A is the steam 
carries the two sides of a double vertical lever, about 5ft.| cylinder, E expansion cylinder, P the compression 
long, the lower end of which works on a link, while near | cylinder, W the circulating pump, T the tower. It is 
the top are secured the two radius rods of a parallel | nag designed to let the fiy-wheel stand close up 
motion. These radius rods work the air pump, which has ' to a bulkhead ; the whole is thus rendered more accessible, 


doing a plate all at once in a mould or die ; this materially 
reduces the cost of the moulds, an important matter when 
the sizes and shape of the work vary so much, as is the 
case in marine boilers. The press consists of a strong cast 
iron frame or standard, in which are three hydraulic 
cylinders, two vertical and one horizontal ; the outer verti- 
cal cylinder acts as a vice or nipper to hold the plate tight 
to the block or die, while the other on its descent turns 
the plate over, the horizontal cylinder squaring the work 
and the flanging. Great accuracy is thus obtained, and 
the material much less strained than by hand, while the 
economical results are, we understand, extremely satisfac- 
tory. At this stand will also be found a large collection of 
photographs well worth examination. 

A great many steam eo are exhibited. We shall 
notice a few of them here. Messrs. Loudon Bros, of 
Glasgow and London, exhibit what they term a “Clyde” 
steam pump, which we illustrate. The drawing explains 
itself to engineers. The workmanship is good, and the 
design colidnitary enough. Messrs, Carrick and Wardale, 
of Gateshead—Stand 42—exhibit an air compressor with 
a steam cylinder 13in., and an air cylinder 10in. diameter, 
with a stroke for both of 12in., and a ballast pump for 
discharging tanks, which we illustrate at page 270. This 
engraving explains itself. The usual suction and pay! f 
‘ane are replaced by a slide valve without lap or lead, 
and it is claimed that in this way coal, corn, or shavings 
can be pumped as well as clean water. Every sea-going 
engineer knows what this means. The pump is better 
finished than is the rule with this class of machinery ; and 
it appears to be a highly efficient machine, doing its work 
at the Exhibition—although, of course, under no heavy 
load—with great steadiness and freedom from jerking. 

Messrs. Blundell Bros., of Limehouse, show at Stand 47 
a large collection of the well-known Downton “ Waterwitch” 

ump. In this pump there are no valves in the pistons, 
oa pistons working on the same barrel, and alternately 
dilating and contracting the between them. The 
firm also show a model of the first Downton pump ever 
made, constructed in 1825, and an impression from an 
original copper-plate engraving, dated 1826, will be found 
in the circular issued by the firm, accompanied by the 
following words—“ The principle of this pump is its havin 
three buckets in one barrel, which are worked by a cran 
motion constructed in such a manner that one or other of 
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EXHIBITS AT THE NAVAL AND SUBMARINE EXHIBITION 


FIELDING AND PRESS. 


stream of water from the nozzle or jet.” In this pump 
there were bucket clacks. In the “ Waterwitch” there 
are, as we have said, no bucket clacks. At the stand will 
be found a apg 39 of a large pump recently erected at 
Silvertown for the West Ham Board, of which pump 


we shall have more to say. We illustrate a hori- 
zontal “Waterwitch” pump of nearly the same type 
above. The firm also exhibit a collection of ship’s 


closets well worth attention, the objectionable storm 
valve being ‘. “3 with, They also show what 
is known as the “Thorneycroft” closet, originall 
intended for — boats, and dispensing altogether wi 
the use of a tank. This closet is, we understand, coming 
Into extensive use for yachts. When we state that pumps 
will be found at no sam than twenty-seven stands, we 
shall, ——r, have justified ourselves in not noticing all 
in the Exhibition. others than those we have noticed 
we may say more in another impression. 

As an indication of the extent to which shipowners 
are now appreciating the value of plenty of pumping 
power on steam vessels, reference may be made to 
the long list of vessels fitted with pulsometer pumps by 
the Pulsometer Engineering Company. From a list of 
128 vessels so fitted, we gather that vessels of all sizes, in- 
cluding the largest afloat, such as the City of Rome, are 
fitted with pulsometers for circulating through condensers, 
emptying bilge compartments by connection with one 
central set of valves, deck washing, as a fire pump, and in 
some large passenger ships for maintaining constant 
cleansing flow of water through the water-closets, a 


BLUNDELL’S WATERWITCH PUMP. 


sanitary application which all passengers of the White 
Star liners so fitted will appreciate. Experience in the 
use of these pumps shows that one advantage attending 
their use is the absence of working parts, which makes 
skilled attendance unnecessary, prevents any difficulties in 
starting even after long periods of disuse, enables them to be 
worked under water, so that if connected to a donkey 
boiler on deck they may be set to work ina flooded engine- 
room, and, what is of considerable value in passenger 
ships, they are quiet in action, The ease with which the 
valves may be renewed and the small space occupied, and 
the absence of an exhaust pipe, are also advantages which 
point to the extensive use of these pumps in steamships. 
Amongst other articles exhibited by the Pulsometer 
Engineering Company are the “Thames” filter, as used 
for filtering turbid water used in the boilers of river 
steamers, and the centrifugal pumps now made by it. 
Mallet’s buckled plates and a modification of these 
presumably as proposed for use in the construction of ships, 
are exhibited by Messrs. P. and W. Maclellan, Glasgow. 
The plates are of steel, about 3ft. 4in. x 3ft. 4in. outside the 
marginal flat rim or flange, and 3ft.x3ft. within that 
margin, jin. in thickness, and having a rise of 7. 
Messrs. Maclellan’s modification consists in giving a radi 
corrugated form to the plates, and this appears to increase 
their strength, as shown by the figures given by the 
firm, according to which the plain et plate gave a 
deflection of ,‘;in. with a load of 5 tons resting on a block 
12in, x 12in, fitting on the centre of the plate, ;4in. deflec- 
tion with a load of 10 tons, and }3in. with a load of 124 


FIELDING AND PLATT’S PUMP. 


tons, while the corrugated plate gave a deflection of ;';in. 
with 10 tons and }in. with 15 tons, the flanges being firmly 
fixed, in which case, according to Mallet’s numerous expe- 
riments, the plates would carry double the weight neces- 
sary to cripple them with unfixed flan, et’s expe- 
riments were made with dead loads, while those of Messrs. 
Maclellan were made with a hydraulic press. The struc- 
tural value of the buckled plate, with but small depth or 
buckle, has been greatly overlooked, but in the hands of 
an energetic firm this may be brought prominently for- 
ward, and with great advantage in resj of stre’ 
weight, and space occupied, as com with any other 
of strengthening plates. 

An attractive feature in the centre of the Exhibition is 
a large circular water tank for the exhibition of diving 
and ship-raising apparatus and submarine boats, It is 
exhibited by Mr. Samson Barnett, jun., and is 20ft. in 
diameter and 10ft. in depth. It is of wrought plates 
0'375in. in thickness, and is put together in sixteen vertical 
segments, each being two plates wide, the joints being 
made with rubber held between angle irons. The bottom 
plates are also held together in eight radial segments with 
joints made in the same way. Eight glass windows about 
2ft. by 1ft. Gin. are let into the circumference of the tank 
at a convenient height for visitors to look into the 
water to see the operations going on inside. These 
windows are each of one sheet of glass about 0’6in. thick- 
ness held in cast iron frames jointed with india-rubber. 

A full sized boat, which is attracting attention, ex- 


hibited by Messrs. Duncan Brothers, London, is fitted 


| 
ii > > | 
| 
i 
\ 
f | 3 
FIELDING AND PLATT’S RIVETTER. 
i GK NV 
4 SA DN SS 
= 
| 
| 


f 


‘for producing from sea-water 30,000 


264 


THE ENGINEER. 


Aprit 14, 1882. 


with Welton’s feathering propeller, and designed for use 
as a tug-boat on a South American river, where the depth 
of water is limited. This boat and its propeller we illus- 
trate by the engravings on 267, from which it will be 
seen that the propeller consists of two blades which have a 
rn oper motion, by which they open on the sternward 
stroke and present a propelling surface. On the 
return or forward stroke they close up as an umbrella closes 
on its stick. For going backwards the short joint rods 
which connect the two parts of the boss of the propeller, 
are thrust forward so as to make the blades point forward 
instead of sternward. The propeller then acts as before, but 
pulls the boat backward instead of pushing it ahead. There 
1s at each end of the path of the crosshead on the pro- 
eae. | shaft a spring buffer, the flexible range of which is 
several inches, so that the propeller does not receive a 
sudden reversal of motion from one to the other direction. 
The propeller shaft is, of course, double—that is, it con- 
sists of a hollow shaft and a solid shaft within it. By this 
means the relative movements of the two parts of the pro- 
peller boss above referred to are obtained. The boat is 
36ft. in length over all ; 6ft. Gin. beam ; 4ft. Gin. deep for- 
ward, 4ft. aft., and 3ft. 9in. amidships. The draught is 
2ft. Gin. The engine cylinder is 10in. diameter, and has a 
9in. stroke. Its crosshead is connected to a rocking shaft 
through long levers, which give the propeller a stroke of 
3ft. 6in., less the flexible range of the spring. The 
boiler is of the locomotive type, with barrel about 
20in. diameter, and tubes 6ft. in length. The fire- 
box is 20in. high above fire-bars, and the surface is 
22in. by 20in. As the engine has only reciprocating parts, 
it became necessary to obtain a pause motion from one of 
these for the slide valve. This is done by a link from the 
crosshead connected to a sliding block on the slide valve 
rod, the block being provided with hooks which take into 
notches in the e portion of the slide valve rod at a cer- 
tain part of the stroke, move it a certain distance and 
leave it there until the steam should be cut off. When 
this is done the valve again rests until the return stroke 
needs the opening of the steam port. We have not yet 
seen this valve gear at work, and so cannot say anything of 
its performance. It certainly gives a quick admission and 
cut off, but whether this is done without excessive knocking 
and jerking we cannot say. The boat has not yet been 
tried, but a speed of 12 knots is expected to be attained. 

The illustration on 267 shows an arrangement of 
Normandy’s improved a ae treble distilling machinery 
ons, or 134 tons, 
of pure erated drinking water with 6$ tons of coal, and 
machines of this kind have been erected at various places, 
such as Aden, Alicante,and Flushing, where the watersupply 
is deficient in quantity and impure in quality. In order 
to test the economy of coal, these machines are worked 
under the following conditions, Welsh coals being used :— 
The machinery having been fairly started, all the coals 
are removed from the furnaces, and the working is 
continued with weighed coals, and at the end of the trial 
the unconsumed coals are removed from the furnaces, 
and their weight deducted from the weight put in the fur- 
naces, the difference therefrom being the weight consumed ; 
and on the water produced being measured it is ascertained, 
we understand, that over 30 tons are produced with 
14 tons of coal, which is equal to 20 tons, or 4500 gallons, 
of water per 1 ton of coal consumed. The quality of the 
water is stated to be as good as that ssotienel by the small 
machine exhibited at the Naval Exhibition in operation 
with sea-water, and which was certainly excellent. The 
machinery consists of a boiler, condenser, filter, steam pump, 
and feed regulator, all connected together as shown in our 
illustration. The boiler is of the ordinary double furnace 
Cornish type, and the steam therefrom works the 
pump so as to cause it to draw water from the 
sea, and force it into the condenser and boiler. 
Steam from this boiler is also supplied to a first 
chamber inside the left-hand cylinder of the condenser, 
which chamber is surrounded by sea-water supplied by the 
pump, and the latent heat liberated by the pes of 
the boiler steam inside this first chamber evaporates the sea- 
water outside it, thus generating secondary steam, which 
is led to a second chamber inside the middle cylinder of 
the condenser, this second chamber being also surrounded 
by sea-water supplied by the pump, and the latent heat 
liberated by the condensation of the secondary steam 
evaporates the sea-water outside the second chamber, and 
the tertiary steam thus generated is led into a third inner 
chamber, inside the upper part of the right-hand cylinder 
of the condenser, and also surrounded by sea-water from 
the pump, and is condensed therein. The fresh water 
conde inside the three inner chambers as above 
explained is aérated by mixing air with the steam by 
means of the air pipe, and this aérated water next passes 
through a fourth chamber inside the lower part of the 
right-hand cylinder of the condenser to be cooled to about 
the same temperature as the sea-water supplied by the 
pump—the difference is usually about 4 deg. Fah.—and 
the cooled fresh water next ae through the filter to be 
purified, and from thence through the feed regulator to 
the pump, which forces it into the tanks or where desired. 
By thus utilising the latent heat liberated during condensa- 
tion, one boiler yields nearly as much fresh water as would 
be yielded by three boilers if the steam was condensed at 
once into water. 


INSTRUMENTS AT THE NAVAL AND SUB- 
MARINE EXHIBITION. 

Tuart the Naval and Submarine Exhibition should have 
secured Easter Monday as an opening day and reaped the 
benefit which the fine weather of the Bank Holiday could 
afford, will be a matter for congratulation to all concerned 
in its success, and the interest which the general public has 
displayed in the first days isa good augury for the ulti- 
mate “ meeting of both ends” of this affair. Exhibitions 
have become so common of late years, not only in 
England, but on the Continent, whaep town councils 


actually promote them with a view to relieve the ratepayers, 
that it would be unreasonable to look for any very large 
proportion of novelties in any one exhibition, and, indeed, 
the benefit which the populace generally derive from an 
exhibition is not produced entirely by the latest novelties. 
These have their special interest for the few, but must, as 
a rule, appear often before the public before they become 
generally patronised and appreciated, and the wide limits 
always in even special exhibitions, as the one 
before us, permit of this taking place, and at the same time 
add greatly to the interest of the show. There is hardly 
any class of man who would not find matter to engage his 
attention at the Agricultural Hall, Islington, at the present 
time, from the Admiral, whose faith in the power of 
England has survived or not, as the case may be, the sub- 
stitution of iron and steel for wooden walls, to the lecturing 
medical man, whose glib views on ventilation and drainage 
are sometimes supported by facts and based on science. 
Yachtsmen and landlubbers alike will, unless more posted 
up than we imagine, find things to note down, and 
everybody will appreciate the general attention which is 
now being paid by inventors to the means of saving life 
from drowning, whether it be directly, as by life-belts, or 
by converting various portions of ships into life-rafts, 
which detach themselves when the ship goes down, or 
indirectly by the general improvement of navigation. 

Among the scientific instruments, although this de- 
partment is represented by some twenty exhibitors, and 
the usual instruments of precision are excellent and well 
worthy of inspection, there is little that is absolutely new. 
Mr. Kuhlmann, of Great St. Helens, E.C., shows a bridge 
and engine-room telegraph, which has the novelty that 
the answering of the captain’s orders by the engineer is 
effected by the carrying out of those orders. As a rule 
the engineer replies to the officer in charge, who under- 
stands that his order has been received, but has no 
mechanival proof that it has been obeyed. But in Mr. 
Kuhlmann’s telegraph the gear which puts the engine into 
the proper waka and direction actuates the automatic 
reply apparatus, thus conveying to the pilot or officer a 
proof that his orders have been carried out. While upon 
the subject of signals, it may be well to notice a capital 
combination of the speaking tube with pneumatic bells, 
shown by . Zimdars, of Gray’s-inn-road, stand 
No. 307. Here the shrill and tiresome whistle is dispensed 
with, and the action of taking one end of the tube from 
its position, in order to use it, rings a pneumatic bell at 
the other extremity. Similarly the person communicated 
with, by loosening his end rings a pneumatic bell at the 
first end. Ateach end there are a speaking and a listeni 
orifice. The former is fixed to the wall, but the latter, 
having to be applied to the ear, is fixed upon a flexible 
tube, and is that the taking up of which has actuated the 
signal bell. This is prorare. b one of the most convenient 
forms of communicating within limited distances which 
has come under our notice. 

Messrs. Schaeffer and Budenberg, one of the most enter- 
prising of German firms, and known in England through 
their pressure and vacuum gauges, exhibit an instrument 
which has received the unfortunate name of thalpotasimeter, 
which we understand to mean, in plain English, the 
measurer of the intensity of heat. It is, in fact, a 
pyrometer, formed of a pressure gauge, attached to a tube, 
the end of which is filled with a liquid, and is thrust into 
any space the temperature of which may be required. 
Our readers will, of course, easily understand that it is the 
pressure of the vapour of the liquid at different tempera- 
tures that actuates the gauge, which may be graduated in 
temperatures or pressures, or both. The liquid used may 
be either water, ether, or quicksilver, according to the 
range of temperatures which will be encountered. At this 
stand also may be seen Budenberg’s patent self-acting 
steam trap for discharging condensed water. This appa- 
ratus consists of two hollow brass pipes on pod bent, and 
placed so that the concave sides are turned towards each 
other. At one end they are connected by an elbow, and 
at the other are the inlet and outlet elbows. These tubes 
are comp longitudinally by a rod of iron. In the 
middle of the tube attached to the outlet elbow is a valve, 
which is opened when the distance between it and the iron 
chord is less than the regulation distance. Now, when the 
apparatus becomes charged with condensed water the 
temperature’falls, and the tubes contract, which causes the 
approach mentioned, and the condensed water is forced 
out at the outlet. The dry steam soon warms up the 
bars again, expansion of the tubes shuts the valve, 
and the discharge ceases. We have never seen one of these 
dischargers at work, but we should imagine that unless 
the pressure of the steam in the boiler were maintained 
very uniform the action of the apparatus would be very 
variable. Messrs. Schaeffer and Budenberg also exhibit a 
patent double indicator. In this instrument the piston 
rod of the indicator is elongated into another cylinder 
situated below the usual one, and carries another piston of 
the same dimensions. This second cylinder is connected 
with the other end of the engine cylinder in such a way 
that pressure in this end would tend to lower theindicator 
piston. Such a pressure is, in fact, back pressure during 
the period of admission and expansion into the end con- 
nected with the top cylinder of the indicator, and inversely 
when that cylinder receives back pressure, the under 
cylinder is subject to the pressure during admission and 
expansion ; so that it is manifest that the real balance of 
pressure on the’piston is given by the indicator directly at 
any point, and is measured by the distance of the point of 
the Singume from the atmospheric line. Of course as the 
resulting di will be as much below the atmospheric 
line as above it, the atmospheric line must be given in the 
middle of the card. By closing the connection with one 
side of the cylinder, a diagram of the ordinary kind will 
be obtained, giving the back pressure directly of the 
other side. Besides the convenience of obtaining in one 
diagram an expression of the work done in an entire revo- 
lution, there is the further advantage that the actual 
force acting on the little piston being less than in the 
usual instrument, the oscillations due to its momentum 
will be less also. 


LIFTING AND HAULING APPLIANCES AT THE 
NAVAL AND SUBMARINE EXHIBITION. 

Amone the numerous exhibits at the Agricultural Hall 
there are few more interesting to the engineer than those 
which may be classed under the above head. In steam 
winches a new form is shown by Messrs, Clarke, Chapman, 
and Gurney, of Gateshead, who exhibit the exceedingly 
well-designed and substantially-constructed machine shown 
in the illustration, page 262. 

The steam cylinders are each Sin. diameter and 16in. 
stroke, and the engine is fitted with link reversing gear. 
Four 3ft. diameter whipping drums are fixed to the main 
shaft, the two central drums being madein halves and bolted 
over an ordinary drum suitable for loads up to 4 tons, While, 
therefore, four 15 ewt. pb oy | ropes can if necessary be 
worked at one time for rapidly di ging grain or other 
light cargo, the machine is readily adaptable to one pur- 
pose or the other 7 merely removing or replacing the two 
central drums. There is only one set of gearing, and the 
wheels, being cast from specially prepared iron patterns, 
run almost without noise. Two warping heads are pro- 
vided, and great attention has been paid to all the details 
down to the lubrication of the connecting rod ends. 

Messrs. J. H. Wilson and Co., of Liverpool, show one 
of their ordinary standard pattern winches, with a pair of 
horizontal steam cylinders, 7in. diameter, a machine of 
new type, intended for the Exhibition, not being ready in 
time. All the parts seem strong and well made, but pre- 
sent no special novelty. 

The “Clyde” horizontal steam winch, in the stand of 
Messrs. Loudon Bros., of Glasgow, is an example of neat 
design. Two horizontal steam cylinders, with pistons 6in, 
diameter by 10in. stroke, are bolted at their front ends to 
frames somewhat of the Corliss pattern, and upon which 
are cast the bearings for both first and second motion 
shafts. The two frames are made in one casting, being 
rigidly connected by a plate which forms the base of the 
machine. All levers and excentric rods are of cast steel, 
and though not polished are pleasing in appearance. The 
steam winch shown by Messrs. Robert Rogers and Co., of 
Stockton-on-Tees, is one of their ordinary type of which 

t numbers have been sold. The cylinders are 
orizontal, with link reversing gear, and in addition to the 
two warping heads, a couple of overhung whipping drums 
are provided on a quick motion shaft driven from the main 
ur wheel. These winches are made in various sizes, with 
single and double purchase gear, and are very compact. 
Mr. H. Somerset Mackenzie, of London, exhibits a dual 


ing | capstan with two vertical heads, either of which can be 


rotated independently of the other by moving a small cam 
within the head itself, got at by removing a loose brass 
cover. In this machine the steam cylinders are vertical, 
and all the parts are kept as close together as possible to 
enable it to be 7 in the bow of a steam yacht, for 
which purpose it has been specially designed. Below each 
capstan head, and rotating with it, is a chain wheel for 
the cables. 

Several a < ship’s winch for 
ight purposes, e Agricultural and General Engineer- 
Company, Leadon, shows one of Chaplin’s 
patent ships’ engines and distilling apparatus, the waste 
steam from the engine being condensed and utilised. We 
regret to say that this winch does not contain the same 
evidence of careful design that is to be found in the 
machines of many other makers. The frames are, to say 
the least, ugly in appearance, and certainly seem weak, 
while the bearings are heavy, and quite out of proportion 
to the other parts of the casting. 

Messrs. J. H. Hall, of Dartford, have in operation a 
very simple form of winch, which has been adopted by 
the Peninsular and Oriental Company in their steamers 
for hoisting ashes from the stokehole. It is shown by 
the engraving on page 270, and consists of a King and 
Cliffe’s patent three-cylinder reversing engine, working a 
chain drum by means of a worm and wheel; automatic 
stopping gear is provided for limiting the range to what- 
ever extent may be desired, thus taking it out of the power 
of the attendant to overrun either in lifting or lowering. 
This was found necessary, as the men were careless, and it 
has been accomplished in a most simple manner by adding 
the spur ng as illustrated. A wheel makes one 
revolution during a lift of the maximum height, and con- 
tains numerous holes, in any one of which a pin can 
be placed according to the range required, the second pin 
being a fixture. e lever shown is moved in either direc- 
tion by the pins, according as the bucket is being lifted or 
lowered, and shuts off the steam, instantaneously stopping 
the motion of the hoist. It is claimed by the makers that 
the slide valve of the King and Cliffe engine is superior to 
that of any other three-cylinder engine, inasmuch as it has 
an excentric motion imparted to it which prevents uneven 
wear. A very simple ash hoist is also exhibited by Messrs, 
Higginson, of Liverpool, no gearing being employed, but 
merely a drum driven direct by a reversing engine with 
three oscillating cylinders as in the “Steam Quartermaster,” 
made by the same firm. This ash lift is being used by 
many of the large steamship companies, including the 
White Star, Guion, and Inman lines 

Messrs. Tangye Bros., Limited, show one of Cherry’s 
patent steam lifts at work. In this hoist a long stroke 
piston is caused to operate a winding drum by means of a 
steel pitch chain working over a toothed wheel on the 
drum shaft. The machine is made with either one or two 
cylinders—in the latter case two lifting chains being used— 
one ascending while the other descends. It is claimed that 
with this form of lift the number of working parts is 
very much reduced, while all noise of vibration is avoided. 
Either steam, water, or air pressure can be used, the only 
difference being in the form of piston aa 

Messrs. Napier Bros., of Glasgow, exhibit a compact 
little steam windlass of their usual type, suitable for a 
300-ton yacht. The chief peculiarity in this machine is 
the differential brake, which is self-holding in the lower- 
ing direction, but can easily be slacked to allow the chain 
to be paid out at any desired rate, and it automatically 
frees itself for balling in. The steam cylinders are 
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vertical, and all the parts seem strong and well made, | 


though some of them appear difficult of access, 

The only other windlass exhibited, with the mg of | 
one or two for hand power shown in the gallery by 
R. Carel, of Rochester, is that by Messrs. Emerson, Walker, 
and Co., of London, which is at work under steam. It is | 
combined steam and hand power, and being No. 5600 of | 
this firm’s make, shows the favour in which these machines 
are held. The two steam cylinders are horizontal, and all 
the motions of starting, stopping, and reversing are effected 
by a single lever. The power is transmitted from the 

earing to the chain drum through a friction cone of or 

iameter, the drum itself being shifted bodily along the 
shaft by a fine pitched screw when required to be put in 
or out of gear, This friction contrivance also acts as a 
powerful brake in paying out, and enables even one or 
two links to be given at a time. A machine similar to that 
exhibited has just been fitted on board the Sunbeam, and 
the first windlass supplied by Messrs. Emerson, Walker, 
and Co, in 1857 is still at work. 

A very ingenious and efficient form of pulley block with 
roller bearing—Brewer’s patent—is shown by Mr. H. W. 
Carey, of London. The spindle, which is of steel, instead of 
running in a fixed bearing, works on a turned friction roller, 
which itself revolves on a steel pin, so reducing the friction 
by a sort of compound leverage. The principle is applied 
to gins and leading blocks of all sorts, and is equally suited 
to the pulleys of light cranes, be and cathead lifts. As 
an example of the endurance of these bearings, it is stated 
that on one of the Glen line of steamers a l4in. gin sup- 
plied last August has lifted 25,000 tons of cargo without 
any perceptible wear, and is still in use. 


fr. W. | 


Steel wire ropes are now exclusively used by Messrs, 


by a hydraulic ram suspended in a universal joint from 
the end of a beam, and which opens or closes the 
segments according as the water is admitted to one 
side of the piston or the othér. On raising the beam the 


| dredging basket is lifted, and at the proper height is 


opened, and deposits its contents on a shoot, which is auto- 
matically brought into position or removed by the upward 
and downward motion of the beam. The engine supplying 
the water pressure is controlled by the rise and fall of an 
accumulator ram, which maintains a steady pressure, and 
proportions the revolutions of the engine according to the 
demand for water. Many of these dredgers have been 
supplied for use in India, and have given great satisfaction. 
They are cheap in first cost, require less expenditure for 
maintenance, while the expenses for working are consider- 
ably below those for the old-fashioned plant with ladders 
and travelling buckets. Models of two forms are exhi- 
bited. The same firm also show one of Bruce’s patent 
cranes and excavators for removing silt close to dock walls, 
or any purpose when a large dredger cannot be employed. 
For working in hard soil an arrangement has been added 
for forcing in the blades of the excavator and insuring a 
full lift every time. This consists of a long tube tixed to 
the excavator, and working through a socket at the end of 
the jib, which can be held in any position as desired by a 
lever or other apparatus worked by the attendant. The 
tube, acting as a pillar, prevents the excavator rising when 
the segments are being brought together, as it otherwise 
would do if working in hard soil when simply suspended 
by a chain. 

Messrs. Priestman Brothers, of Hull exhibit models of 
their patent crane and dredging appliances, together with 
a good collection of photographs of various kinds of 
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SMITH'S DREDGING TRUCK. 


Day and Summers, of Southampton, in the lifting tackle | 
of their well-known sheer legs, of which a model is shown, | 
They have a set in hand at present for the Russian 
Government which will lift 150 tons by a rope. Messrs. 
Day and Summers also show a model of their non-fleetin 
slipway hauling gear. This is simply a very powerfu 
steam crab with a large drum, round which a wire rope is 
coiled at the rate of from 10ft. to 15ft. a minute, a second 
drum being provided on an intermediate shaft with a light 
rope for code up the empty cradle, and for unwinding 
the large rope from the drum. Up to the limit to which 
a wire rope can be safely used, this form of hauling gear 
will be found very convenient, and more economical as 
regards time than most of the usual hydraulic gears. 
There must, however, be considerable loss of power from 
friction in the gearing, and as in slipways of even 
moderate size a hauling stress of no less than 400 tons is 
sometimes required, it would appear that a single or even 
a double wire rope would be quite insutlicient for the 
pu . The spur gearing, too, for such enormous strains 
~~ t probably present some difficulties of construction. 
Messrs. Clark, Bunnett, and Co., of London, exhibit an 
ordinary hand-power winch with a cupped drum, instead 
of the ordinary winding barrel. We should question the 
advisability of this innovation, considering the carelessness 
of the men in whose hands such apparatus is placed. 
They also show a wooden model of a novel dredging 
appliance for harbours, invented by Mr. Smith, of Aber- 
deen, but which has not yet been put into practical opera- 
tion. It is pro to construct a truck of wood or iron 
with two vertical sides A, each about 14ft. long, and 
3ft. Gin. deep, spaced about 7ft. apart, and connected at 
the middle by the plate B. The sides are turned in at 
the bottom to form internal grooves, on which a sliding 
bottom-plate can rest, this plate being only sufficiently 
long to act as a bottom for one partition at atime. The 
truck travels on a pair of large centre wheels D, and two 
irs of rollers E, placed at the extreme ends. Wire ropes 
ws the hauling engines are attached to each side of the 
middle partition, just above the centre of the axles, while 
tight bridle ropes are fixed to each end of the sliding 
bottom, so as to draw it to one compartment or the other, 
according as the direction of motion is forward or back- 
ward. On drawing the truck across the channel the front 
compartment would be gradually filled by the soil or sand 
scraped up by the bottom. On reaching the side the 


motion would be reversed, the bottom plate drawn over to | bars 


the other compartment, and the contents of the full 
division deposited. By this means it is claimed that 
any depth can be dredged and maintained without 
the use of costly floating apparatus, while operations can 
be carried on in weather fa a ordinary machinery could 
not be worked at all. The materials dredged are deposited 
at each side of the channel in comparatively shallow water, 
and may be raised and conveyed away at leisure by ladder 
dredgers or diggers, though Mr. Smith pro a form of 
basket, lowered by gravitation and cl by hydraulic 
pressure, 

Messrs. Bruce and Batho, of Westminster, show a num- 
ber of well-finished working models of their patent 
hydraulic dredging and excavating machinery. In the 
floating dredger the apparatus consists of a wrought iron 
vibrating beam, carrying at one end a segmental digger, 
and at the other a counterweight, the up-and-down motion 
being given by two direct-acting hydraulic cylinders, one 

laced on each side of the fulcrum. A well, formed in the 
ull of the vessel, permits the digger to be forced down 
through the water to the bottom, when itis held until closed 


‘delivered to trucks and 


machines at work in different parts of the world for 
dredging docks, rivers and canals, and for excavating on 
railway cuttings. The bucket is in the form of a large 
divided scoop, the two parts of which are made to open 
and close rapidly in the act of discharging or taking in its 
load. The scoops take different shapes according to the 
nature of the material to be lifted, but the accompanying 
illustration will give a general idea of their construction. 
For dredging mud, silt, and other soft material, the bucket 
is made entirely of plates, while for shingle a grab with 
strong steel fingers or tines is used, and a still stronger and 
more powerful form is made for dredging blasted rock and 
specially hard material, so saving the cost of divers. Messrs. 
Priestman Bros. make special cranes for working these 
scoops, but one great advantage of the system is that it 
can is easily adapted to any existing crane, which is thus 
rendered applicable for one kind of work or the other. A 
cheap and efficient dredger for dock and canal purposes, 
shown on page 267, is. constructed by placing a crane 
on an ordinary barge, the mud being deposited in the 
usual way into hoppers — alongside. The dredging 
apparatus is equally applicable to discharging grain from 
ships’ holds, one machine, requiring the attention of but 
one man, being capable of treating 60 tons of grain per 
hour, which is just about equal to the regular work ona 
cargo of what is called a 100-ton American elevator. 
Orders for this dredging plant have been received from a 
great number of Governments and dock companies, and it 
no doubt is a very cheap and efficient appliance for remov- 
ing obstructions and accumulations of mud and deposit in 
harbours and canals, as well as for a variety of other 
analogous purposes. 

The East Ferry-road Engineering Company, Limited, 
have at their stand a number of specialities in hy- 
draulic machinery, chiefly in the shape of models. 
Different patterns and sizes of Mr. F. E. Duckham’s 
suspended weighing machines are exhibited, varying from 
a capacity of 100 tons to 2 tons. These machines are well 
made, and are all accurately tested before leaving the 
works, the dials being marked to foreign weights if 
required. The Millwall Dock Company weighed “Jumbo” 
by one of these machines, which is of thirty tons capacity, 
and has been in use for over six years. A model of a 
large platform lift with four hydraulic cylinders is 
shown. It was designed by Mr. F. E. Duckham, the 
chief peculiarity being the introduction of coupling 
between each pair of hydraulic rams, and two 
transverse horizontal shafts for the purpose of insuring 
a perfectly level rise of platform, no matter how irregu- 
larly the load might be distributed. Several models 
of Mr. C. R. Parkes’ patent portable hydraulic cranes 
are exhibited in connection with the grain-lifting and 
storing machinery in use at the Millwall Docks. In 
this - & the grain is picked up in the hold of the vessel 
by a Priestman digger or other form of bucket suspended 
from the crane, it is then lifted, swinging round, and 
deposited in the travelling hopper, where it is weighed and 
then run out into sacks, or if for consignment into railway 
trucks or barges. The Millwall Dock Company have 
several thousand trucks engaged in the work, | when 
required they are stored full of grain in specially built 
sheds until wanted by the purchasers. This plan of 
storage is considered preferable to spreading the grain on 
the floors of warehouses, as it enables small parcels to be 
kept separate without trouble. Not very long ago a vessel 
with 1734 tons of grain was discharged by this machinery 
in an ordinary working day, and the whole weighed and 
The East Ferry-road 


Engineering Company, Limited, also show some examples 
of their standard hydraulic valves. 

Mitchell’s net hauling winch is illustrated on page 270, and 
from the engraving it will be seen that the hauling grip is 
obtained by passing the headback of the net over two 
ae sheaves and under one, so as to make a friction 

ite which ordinarily is sufficient to haul in and empty 
fish rapidly, but which allows the headback to be easil, 
thrown off, instead of surging, and breaking is esticsne j 
The winch is fixed by one bolt with a hand lever nut, so 
that it may be shifted and re-fixed with little trouble, and 
the construction of the sole plate allows it to be swung to 
any point as required. The winch is useful for all the pur- 
poses of a fishing boat, and is made by Messrs. D. Mitchell 
and Son, of Aberdeen. 

Messrs. Geo. Cradock and Co., of Wakefield, exhibit one 
of Taylor’s patent combined capstans for a 1300-ton vessel, 
arranged to be worked by a messenger chain. The verti- 
cal spindle, upon which the drum receiving motion from 
this chain is fixed, carries a worm working into two wheels, 
actuating two ar shafts revolving in massive cast iron 
frames. Overhung on these shafts are on one side a pitch 
wheel for ordinary chain cable and a warping head, and on 
the other two treble-grooved rollers for wire rope. The 
rope is wound three times backwards and forward round 
these rollers, the slack end being led through the deck and 
wound on a — drum, palin be the vertical spindle with 
scroll gear. This combined rope and chain windlass has 
been designed to meet Lloyd’s Rules, which only admit of 
one wire rope being used ; but as the advantages of rope 
over chain are so obvious, it is probable that this barrier 
may be removed, and that before long vessels will be 
entirely fitted with steel ropes. In the case of the 1300- 
ton vessel, the substitution of even one rope in place of 
chain cable means a saving in weight of no less 
than 8 tons. The paying-out motion is controlled by 
friction clutches in each drum, these also serving in the 
case of the wire rope to regulate the maximum tension 
that can be carried when the ship is riding in a heavy sea. 
Taylor’s patent holder is also shown by the same firm, and 
in it the principle of two treble-grooved rollers controlled 
by friction clutches is again introduced. It is expected 
that with this apparatus the breakage of towing hawsers 
can be obviated, the maximum straiv im to the rope, 
even in a heavy sea, being capable of adjustment with the 
greatest nicety. 

As an example of what can be done in the manufacture 
of large wire ropes, Messrs. Binks Bros., of London, show 
a specimen 17in. in circumference, with an estimated 
breaking load of over 600 tons. 


MODELS OF SHIPS OF WAR AT THE NAVAL 
AND SUBMARINE EXHIBITION. 

Tue Admiralty have lent several models of ships from 
the Royal Naval College. These, with others supplied by 
Sir W. Armstrong and Co., Messrs. Samuda, and Palmer 
and Co., represent ships of the most notable types 
except the broadside. The whole are situated in the same 
quarter of the building, namely, blocks Nos. 22 and 25, 
immediately west of the centre tank. As a whole, the 
collection is injured, as was sure to be the case, by the 
enormous and irregular variation in scale in the models. 
Even those most familiar with vessels must experience an 
effort at grasping the dimensions of each vessel. What 
really happens is that the model gives no information as to 
size, and the observer's own knowledge of the subject more 
or less perfectly supplies the difficulty. It would be a 
great thing, we think, if a few definite scales were 
adopted, on which all models should be made, and 
the scale employed distinctly noted on the model. Why 
scales should be supplied for drawings and not for models 
it is difficult to say, The Admiralty vessels are as 
follows :— 

Stand No. 238.—The Devastation, a capital model, shows 
the class of ship which is rather the speciality of the 
English fleet, that is, a mastiess turret seagoing ship. She 
carries four 35-ton guns, and from 10in. to 14in. of armour. 
The model is interesting as showing a trace of the effect on 
our plans of construction produced by the loss of the 
Captain. The Devastation was originally designed as a 
breastwork ship, but afterwards superstructures were 
added so as to carry the breastwork deck to the full width 
of the vessel as well as extending some distance aft. The 
actual armoured breastwork far back may be seen project- 
ing slightly from the surrounding superstructure. The 
Dreadnought had the armour brought forward to the 
ship’s side. 

The Monarch was our first masted turret ship. Her 
forecastle, &c., interfere seriously with her power of all- 
round fire. She has four 25-ton guns and two 6}-ton guns, 
and 8in. to 10in. of armour. 

The Popoff is one of the two extraordinary circular coast 
defenders built by Russia, one carrying two 40-ton guns 
and the other two 274-ton guns. Their diameters are 121ft. 
and 101ft. They possess the advantages of small draught 
of water and steady platform, coupled with the disad- 
vantage of low speed and great exposure to the attack of 
to oes, rams, and guns; for any kind of blow aimed at 
the apparent centre point strikes normally. Circular 
vessels obey their helm in one way; that is, they turn but 
they are apt to run on some distance in the former course 
after turning, sideways. 

The Polyphemus is a minute model—giving an idea of 
the appearance of the finished ship, which many may 
hardly recognise from the fact that all the drawings we 
have hitherto had were of the ship in her half-finished 
condition, when the cigar shape of her main structure was 
undisguised by the addition of any superstructure. 

Messrs. Samuda Brothers exhibit at stand 258 the 
Neptune, built as the Independencia for Brazil and 
bought by England, is a vessel closely ‘resembling 
the Monarch but much more powerful. She carries 
four 38-ton guns in her turrets, and two 12-ton guns 
in her forecastle. These latter she certainly needs ; 
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her foreastle interferes with fire head on and her poop | broadside fire, for she manages to combine the paucity of guns | consideration will show that she can fire two guns in any 
prevents her from firing astern. She is barque rigged | of a turret ship with the limitations of fire of a deed direction, and never more than two. This is not a satis- 


now. This is shown in the model, which is very fine,| ship. She has an octagon citadel with a 25-ton gun at each | factory result, though certainly the Glatton, which is 
although the rigging is not quite perfect. | The | of the four sides, crossing the angles of what would be a | decidedly larger, has only two 25-ton guns. The Belleisle 
armour is from 9in. to 13in. thick. e Belleisle, built for | square, which sides make 45 deg. with ber fore and aft | carries 12in. and 8in. of armour on her belt and 10in. to 
Turkey, as the Peiki Sheref, ought to be a broadside ert line. These guns are capable of firing abeam or ahead ; if | 5in. on her citadel. She has some good sea-going qualities, 
but she is not this in the sense of having any considerable | a forward gun abeam, and astern if an aft gun. A little ' answering her helm very readily, but rolling terribly. 
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Messrs. Palmer exhibit at stand 222 a gunboat of a 
class especially intended for river service, comprising the 
Mediria, Medway, Sabrina, Spey, Tay, Tees, Dee, Don, 
Esk, Slaney, Trent, and Tweed; length, 110ft.; breadth, 
34ft.; depth, 9$ft. They are not designed to cope with 
oneal vessels. Each one carries two 64-pounders 
forward and one astern. They have great breadth, and 
draw but little water, but are slow. 

Sir W. Armstrong and Co. exhibit at stand 219 a model 
of their Chinese boats, Alpha, Beta, &c., as far as 
Theta. Each of this class carries one 38 or 35-ton gun, 
capable of piercing from about 18in. to 20in. of armour. 
They have good sea-going qualities, and carry coal suffi- 
cient for a run of 2000 miles. The gun is laid by bringing 
the ship itself into line. The length, 125ft., seems a good 
deal to move in this way, but the gear is very good. 
There is a photograph of the new cruisers hung up by 
the model. These gunboats and the cruisers are in- 
tended to fire at armour, and trust -to their small size to 
escape any great injury. Their enemies say that they are 
not able to stand up against an armour-clad, and that they 
carry unnecessarily heavy guns for unarmoured ships. 
The cruisers have a speed of 16 knots, and are certainly 
very formidable. A full description of these gunboats is to 
be found in Tux Enciveer of August Ist and 22nd, 1879, 
and some notice of the cruisers in July, 1881, in an 
account of a visit to Elswick Ordnance Works. We believe 
that the Chinese are highly pleased with the performances of 
the gunboats and cruisers in the Chinese Seas, and that 
it is by their desire that this model is exhibited. The 
striking feature in the English fleet is the armament being 
made up of so few guns. It is now a great question 
whether a secondary armament of medium new type guns 
is not at once needed. Indeed, we believe that something 
of the kind is already in hand in the case of the Inflexible. 


LETTERS TO THE EDITOR. 
[We our 
correspondents. 


THE LOSS OF THE BALLINA. 

Srm,—The Board of Trade inquiry into the loss of the above 
steamer has attracted a considerable amount of attention in Liver- 
pool, and much astonishment has been expressed at the finding of 
the Court, and I enclose a copy of the Salemenk delivered by Mr. 
Rothery, which contains some apparent contradictions. 

It is somewhat difficult to reconcile the statements, that “it 
was clear to the assessors that if she shipped a sea on her deck, 
with the small quantity of metacentric Height she had, and with 
the small quantity of cargo she carried, there was every probability 
that she would turn over or go down,” and “the opinion of the 
nautical assessors was that the vessel was overladen on this occa- 
sion.” In the first paragraph quoted, it appears that the wordin 
should have been “‘turn over and go down,” as unless the vesse 
turned over, having only a small cargo on board, shipping a sea 
would not involve eae g but on the other hand a vessel, light 
in ballast and having a small range of stability, might turn over 
under such circumstances and s 


ently founder. 
But how are the statements to 


reconciled, First, that the 


vessel had a small cargo; Secondly, that she was overladen? There | too 


are several other points in the judgment which are worthy of 
attention ; for instance, “‘ that on five occasions the Ballina struck 
the bar through being overladen.” This is a manifest absurdity, 
as the draught of the ship should have been known by the captain, 
and he had no right to attempt to cross the bar unless there was 
sufficient depth of water; and the overloading of the vessel had 
nothing to do with his error of judgment, unless indeed the draught 
of the vessel was incorrectly marked, which would have subjected 
the owner to heavy penalties from the dock authorities. 

The judgment also states that “‘owing to her construction she 
was liable to ship large quantities of water on the main deck,” and 
this is another instance of the pernicious effects of the tonnage 
laws, which foster the construction of these ‘‘ well” ships—in my 
humble opinion, the most dangerous class of ships afloat. 

After reading the judgment, which attributes the greatest possible 
blame to the managing owner, who is thereby convicted of having 
practically drowned a crew, and possibly become liable to a con- 
viction of manslaughter, the penalty inflicted upon him by the 
court, viz., £150, appears ridiculously inadequate to his offence. 


April 7th. Dicky Sam. 


THE COLD MEAT TRADE. 

Sm,—We have read with very great pleasure the description of 
our refrigerating machinery at the Victoria Docks which appeared 
in your last issue. We notice one little misprint which you have 
doubtless also observed, viz., that in the paragraph commencing : 
“Tt is found that when the machine is not at work, the chambers 
being all closed up, the temperature rises very regularly at the rate 
of 1 deg. Fah. per minute.” This of course should be per hour. 
There are eleven chambers in all—that is to say, eight that have 
been recently erected, and not five. The Docks Company irform 
us that they can store as many as 2500 carcases in the three 
chambers first erected, and a further 5500 in the eight chambers 
last constructed, making a total storing capacity of 8000 carcases. 
We shall be much obliged if you will favour us by publishing this in 
your next edition, and again t ing you for your very able 
article, J. AND E, Hat, 

23, St. Swithin’s-lane, London, 

April 6th. 


THE SELLON SECONDARY BATTERY. 


Stz,—I have read of the proceedings anent this battery, on Tues- 
day, the 4th inst., at the Crystal Palace, and I beg you will allow 
me space in your valuable paper to answer some of the statements 
made by two of the speakers. I will be as brief as possible and 
confine myself to absolute facts. 

I will first recall the two points which form the apparently solid 
basis of Mr. Sellon’s theory as to the reality of the patent rights of 
the Electrical Power Storage Company. These are, first, Mr. 
Swan’s May patent and Mr. Sellon’s September and subsequent 
— purporting to cover forms of plates, or practically per- 

orated plates; secondly, the well-known fact that peroxide of 
lead has been known as a depolariser as long ago as 1844. This is 
my answer, viz.: I am able to prove that being in my office, 446, 
Strand, in the middle of August last, I gave distinct orders verbally 
and by letter to the manufacturers of my batteries in France and 
in Belgium, that all plates ought to be without exception perforated. 
My French patent is dated 20th October, 1880. In December, 
1830, I was in possession of a French patent, the principal claim of 
which is the application of perforated plates. According to the 
French law I might have cubaliod this as an addition to my first 
patent. On the 9th February, 1881, I again filed in France a 
patent specification, No. 141,057, in which I distinctly mention 
suitable metallic wire gauze as a substitute for felt, for holding 
the lead material against my plates. Thus you will see that a 
long time previous to any date mentioned by Mr. Sellon, I was in 
possession of all the elements of what he led his hearers to believe 
‘ebruary o year I was manuf; elements for 
secondary batteries by retaining lead material or oxides in between 


two perforated coverings ; this mode of manufacture I am carrying 
on, = all these facts were well known in England by men of 
standing. 

Respecting the mention that peroxide of lead has been used asa 
depolariser in primi batteries, it might as well have been 
mentioned that it has also been used as a paint. Secondary 
batteries of the form in question consist of two electrodes around 
which is piled the peroxide of lead or any lead material capable 
of answering the purpose, and these two plates form part of an 
electrical arrangement in which the current is alternatively in 
either direction. 

Three more dates and my sincere thanks to you, Sir, for this 
mention will terminate what I have to say for the present. I first 

e p ings before the French courts against Mr. Volck- 
mar, on the 28th of March last, and the hearing of the case was 
fixed for the Ist of April. I was duly met at the court by Mr. 
Volckmar, in the person of Maitre Cortot, Avoué, 88, Rue de la 
Victoire, duly constituted for this special purpose on the 3lst of 
March. Is it not passing strange that Mr. Volckmar, on the Tues- 
day, 4th of April, should by the mouth of Mr. Courtney have 
emphatically denied having heard anything about these proceed- 
ings? C, A. FAURE. 
22, Boulevard Voltaire, Paris, April 11th. 


LOW’S DRAWING-BOARD. 


Srr,—In reference to Mr. Stoney’s remarks on my drawing-board, 

rmit me to say that the principle of his board, instead of closely 
ollowing mine, is so far different that on his system the wedge- 
shaped slips have to be vy ry into the grooves to fix the paper, 
whereas on my system the flat slips when placed in position have 
their outer edges merely pressed down inside the outer edges of the 
grooves, the paper then does the rest, fixing itself simply by its 
contraction—in drying—drawing the angular edges of the slips 
against its edges on dovetailed sides of grooves. There is no 
tendency for the slips to get out of adjustment, their edges being 
always held in their places by the tension of the paper. The 
probability of the hard wood slips compressing the soft wood, and so 
enlarging the grooves, is not proved in practice, they—the slips 
and grooves—do not as yet show any wear in my boards that have 
been in use for upwards of a year, S tanthetenting that they are 
designed with a margin for wear fully yyin., as the slips can 
wear down from their normal angular position to a level as well as 
a slack position in bottom of the grooves, without affecting their 
gripping power on the paper. The only difference it makes in this 
case is t the paper ~4 to draw the angular edges of the 
slips higher up on the dovetailed edges of the grooves before 
jamming itself. 


The slips on my system also possess the great advantage that 
they can be easily taken out without disturbing the paper for the 
purpose of mounting tracing cloth or paper over the drawing. I 
venture to disagree with Mr. Stoney’s opinion that boards of this 


there was no loss of heat through the sides of the cylinder, the 
question arose which engine in actual practice, with the cylinder 
kept cold by water, would come nearest this theory. In which of 
the engines would there be the smallest loss of heat? Comparin; 
the two engines, with equal movements of piston, it was foun 
that the compression engine had the advantage of a lower average 
temperature and a greater amount of work done ; also of less sur- 
face exposed to flame, and consequently it lost less heat to the 
cylinder. Taking all the circumstances into consideration, it was 
certainly not over-estimating the advantage of the compression 
engine to say that it would, under practical conditions, give for a 
certain amount of heat three times the work it was possible to get 
from an engine using no compression, 

It was interesting to calculate the amounts of 
the three types under the supposed conditions, 
of heat evolved by 1 cubic foot of aheg coal 
505,000 foot-pounds, and calculating the 
heat were converted into work, it was found to be 3°92 cubic feet 
per H.P. per hour. Therefore, the amounts of gas required by the 
three types of engines would be ;— 


required by 
Taking the amount 
gas as equivalent to 
required if all the 


(1) = == 18°83 cubic feet per H.P. per hour, 
3°92 
” (3) 86 ” ” ” 


hitai 1 


Comparing these figures with results in practice from 
the three types of engine losing heat through the sides of the 
— it was ascertained that the amount of gas consumed was 
as follows :— 


Type (1) Lenoir, 95 cubic feet per I.H.P. per hour. 


ugon, 85 ” ” ” 
” (2) Brayton, 50 ” ” ” 
” (3) Otto, 20 ” ” ” 


It would be seen that the order of consumption was what was 
required by theory. The Otto engine converted about 18 per 
cent. of the heat used by it into work, while the Hugon engine 
only converted 3°9 per cent. Taking the loss of heat to the 
cylinder as given by the comparison of the adiabatic line of fall 
of temperature with the actual line of fall as shown on the 
indicator diagram, it appeared much less than was really the 
case, as shown by the gas consumed by the engine. The maximum 
pressure produced was much less than would 4 expected from the 
amount of gas present; this was due to the limiting effect of 
heinical dissociati The gas engine presented a more compli- 
cated problem than a hot-air engine using air heated to the same 
degree. Analysing the 100 heat-units by Clerk's 
engine, it was found to convert 17°8 into work, to discharge 29°3 
with the exhaust gases, and to lose to the sides of the cylinder and 
piston 52°9 units. About one-half of the whole heat used passed 
through the cylinder and heating-water. St. Claire Deville had 
shown that water was decom into its constituents at a com- 
paratively low temperature, considerable decomposition pwn 4 
place at 1200 deg. Centi e. The cause of so near an approac 
to the line of theoretical fall, as was shown 
diagram, was simply the continuous of the 

gases. At a maximum temperature of about 1600 deg. Centigrade, 


by the actual indicator 
+ 


sated 


description are too trivial for notice in engineering works, b 
they, to use his words, “‘are a source of great convenience and 
of saving of time,” which I should think is a matter of great 
importance in engineering drawing-offices. Gero. Low. 
Bishop's Hill Cottage, Ipswich, 
April 11th. 

STEAM ENGINE ECONOMY. 
S1r,—As I did not see my letter in last week’s ENGINEER until 
late, will you now kindly allow me to correct two errors, 
viz., ‘*30 1b.” should be 30 per cent., and ‘20 1b.” should be 
20 per cent. Also to add that, as Mr. Inglis has not replied to 
my question, I conclude he does not know of any reputed firm of 
engine makers who make steam pistons capable of causing 30 per 
cent. of friction, as stated in his previous letter. 


Iron Exchange, Birmingham, April 12th. JOHN Swirt. 


THE INSTITUTION OF CIVIL ENGINEERS. 


ON THE THEORY OF THE GAS ENGINE, 

At the ordinary meeting on Tuesday, the 4th of April, Mr. 
Brunlees, vice-president in the chair, the paper read was ‘‘ On the 
Theory of the Gas Engine,” by Mr. Dugald Clerk. 

The practical problem of the conversion of heat into mechani- 
cal mer had been partially solved by the steam engine, but its 
efficiency was so low that it could not be idered as plete or 
final. Hot air in the past had been looked upon as a_ possible 
advance. Owing, however, to many futile attempts, it had long 
been deemed useless to look in that direction for better results. 
The great progress made in recent years with the gas engine, from 
the state of an interesting but troublesome toy to a practical, 
powerful rival of the steam engine, had shown that air might, after 
all, be the chief motive power of the future. 

Three distinct types of gas engines had been proposed :— 

(1) An engine drawing into the cylinder gas and air at atmo- 
spheric pressure for a portion of its stroke, cutting off communica- 
tion with the outer atmosphere, and immediately igniting the mix- 
ture, the piston being pushed forward by the pressure of the 
ignited gases during the remainder of its stroke. The instroke 
discharged the products of combustion. 

(2) An engine in which a mixture of gas and air was drawn into 
@ pump, and was discharged by the return stroke into a reservoir in 
a state of compression. From the reservoir the mixture entered a 
cylinder, being ignited as it entered, and without rise in pressure, 
but eg increased in volume, and following the piston as it 
moved forward, the return stroke discharged the products of 
combustion. 

(3) An engine in which a mixture of gas and air was compressed 
or introduced under compression into a cylinder, er space at the 
end of a cylinder, and on ignited while the volume remained 
constant and the pressure rose. Under this _ the piston 
moved forward and the return stroke discharged the exhaust. 

Types (1) and (3) were explosion engines, the volume of the mixture 
remaining constant, while the pressure increased. Type (2) was a 
gradual combustion engine, in which the pressure was constant, but 
the volume increased. Calculating the power to be obtained from 
each of these methods, supposing no loss of heat to the cylinder. 
it was found that an engine of type (1) using 100 heat units would 
convert 21 units into mechanical work ; in type (2) 36 units, and in 
type (3) 45 units. The great advantage of compression was clearly 
seen by the simple operation of compressing before heating, the 
last engine giving for the same expenditure of heat 2°1 times as 
much work as the first. In any gas engine compressing before 
ignition, igniting at constant volume, and expanding to the same 
volume as before ignition, the possible duty D was determined 
by the atmospheric absolute temperature T', and the absolute 


temperature after compression, T; and it was D = i. what- 


ever might be the maximum temperature after ignition. Increasing 
the temperature of ignition increased the power of the engine, but 
did not cause the conversion of a greater portion of heat into work. 
That was, the possible duty of the engine was determined solely 
by the amount of compression before ignition. Compression made 
it possible to obtain from heated air a great amount of work with 
but a small movement of piston, the smaller volume giving greater 
pressures, and thus rendering the power developed more mechani- 
cally available. Seeing the t difference produced between 


types (1) and (3) by the simple difference in the cycle operation when 


Pp bination of the gases with oxygen was impossible, and 
could only take place when the temperature fell low enough. 

In calculating the efficiency of the gas engine from its diagram, 
all previous observers had fallen into error through neglecting the 
effects of dissociation, and, accordingly, their results were much 
too high. To account for this so-called sustained pressure, Mr. 
Otto had advanced the theory that inflammation was not complete 
when the maximum pressure was attained at the beginning of the 
stroke, but that by a peculiar arrangement of strata he had made 
it gradual, and continued the sp of the flame while the piston 
moved forward. Mr. Otto called it slow combustion. This —. 
nation seemed to the author to be erroneous ; such an action should 
rather be called slow inflammation. It existed in the Otto engine, 
but only when it was working badly, and was attended with 
great loss of heat and power. This was proved by a diagram, 
and by certain considerations deduced from Bunsen an 
Ma. ’s. experiments on the rates of propagation of flame 
through combustible mixtures. The conclusion arrived at was 
that slow inflammation was to be avoided in the gas engine, and 
that every effort should be made to secure complete inflammation 
at the beginning of the stroke. The author had found it pos- 
sible to ignite a whole mass in any given time, between the limits 
of one-tenth and one-hundredth part of a second, by arranging the 

lan of ignition so that some mechanical disturbance by the enter- 
ing flame was permitted. A diagram taken from the Otto and 
Langen Free-Piston Engine, as given in a paper by Mr. F. W. 
Crossley, and an analysis of his reasoning, showed that the results 
were misinterpreted, and false conclusions arrived at concerning 
the nature of an explosion. Mr. Crossley considered that an 
explosion of gas and air, pure and simple, must be accompanied by 
a rapid rise and an almost instantaneous fallof pressure. This, he 
thought, was proved by the diagram, but in this statement the 
author could not concur. 

From the considerations advanced in this paper it would be seen 
that the cause of the comparative efficiency of the modern gas 
engines over the old Lenoir and Hugon type was to be summed up 
in the one word “‘compression.” Without compression before 
ignition an engine couuld not be produced giving power economi- 
cally and with small bulk. The mixture used might be diluted, 
air might be introduced in front of gas and air, or an elaborate 
system of stratification might be adopted, but without compression 
no good effect would be produced. e gas engine was as _ in 
its infancy, and many long years of work were necessary before it 
could rank with the steam engine in capacity for all of 
uses, The time would come when factories, railways, and ships 
would be driven by gas engines as efficient as any steam engine, 
and much safer and more economical of fuel. e steam engine 
converted so small an amount of the heat used 7 it into work that, 
although it was the glory and the honour of the first half of this 
century, it should be a standing reproach to engineers and scientists 
of the present time, having constantly before them the researches 
of Mayer and Joule. 

It was resolved that, in order to avoid holding a = 
Easter week, the discussion on this paper should be adjourned to 
Tuesday, April 18th. 


It was announced that the Council had recently transferred W. 
Elliot, J. W. D. Harrison, T. Hennell, A. Latham, W. L. Owen 
and R. Quigley, B.A., to the class of Members ; and had admitted 
P. V. Appleby, F. T hawe, A. M. Booth, A. K. Brown, J. F. 
Brunton, E. W. Cowan, W. A. Ducat, F. A. Fulford, H. R. Hack- 
man, S. Hanna, J. H. Hargrave, R. C. Ivy, 8. + Cc. D. Man, 
D. del Monte-y-Navarette, A. J. Morley, A. E. Nicholl, J. L. 
Shadwell, F. H. Smiles, J. A. Wallace, W. P. Ward, and E, W. 
Wyatt, as Students. 

At the monthly ballot C. La F. Hillman, 8. Jackson, and J. M. 
R. Lisboa, were elected Members ; N. Bennaton, A. H. Birkinshaw, 
H. G. Boyce, Stud. Inst. C.E., W. Colson, W. Cross, T. V. Davi- 
son, W. Gumbley, H. Gore, D. B. Horn, L. M. Kortright, D. W. 
McArthur, W. Matthews, J. T. Shand, Stud. Inst. C.E., W. G. 
Strype, and E. G. Woodford, Associate Members; and C, McG 
Bate, Lieut. R.E., an Associate, 


Tue Rivers Purification Association have recently successfully 
applied a new process of sewage disposal, in which filter presses 
are largely used to separate the fine sludge from the liquid, so that 
the sludge is pressed into cakes and the sewage filtered at the same 
time. The sewage is first passed into a rotary sieve to take away 
large solids, is then chemically treated, and afterwards passes 
through filter presses made by Seana, S. H. Johnson and Co. 
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RAILWAY MATTERS, 


Sicnor Famsri, the director of the Venetian Public Works 
Company, which has undertaken the piercing of a tunnel between 
Reggio and Messina, has left for France and England, to visit the 
works of the Channel Tunnel. 

A comPAny, called the Vancouver Land and Railway Company, 
has been formed to construct a railway from Victoria to Nanaimo 
in British Columbia. A grant of 1,900,000 acres of coal-land is 
asked for in support of the scheme. 


Now that the London and North-Western Railway Company’s 
new line through Northampton is opened, some of the principal 
express and fast trains between London and aay oe nye Man- 
chester, Liverpool, Wolverhampton, Shrewsbury, Carlisle, and the 
North, will travel vid and call at Northampton—Castle Station— 
affording a considerably accelerated service to and from North- 
ampton, and all principal towns on the London and North-Western 
system. 

THE old iron truss bridge over the Erie Canal between West 
Troy and Cohoes is being removed by the Delaware and Hudson 
Canal Company to replace it with a double-tracked bridge. This 
was the first iron bridge of any length of span ever constructed in 
the United States, and now, after a continuous use for thi 
years, it is removed for the above stated cause in as firm an 
strong a state as when it came from the hands of the builders. It 
was erected in 1852. 

WE understand that on Friday last Mr. Joseph Woods, banker, 
Silloth, together with Mr. Towns, made a special survey and took 
measurements of the route for the proposed new railway, connect- 
ing Silloth with Maryport, vid Allonby, a distance of about twelve 
miles. Public meetings in furtherance of the scheme are to be held 
at Maryport, Mawbray, Allonby, and Silloth shortly, when strong 
representations will be made for the pu of memorialising the 
North British Railway Co. to construct the railway. 

THE four-track line of the New York Central is now complete 
from Albany to Buffalo, 298 miles. The Railroad Gazette says 
there is nothing like this four-track road from Albany to Buffalo 
anywhere else in the world. There are short sections of four-track 
road on several lines, and the London and North-Western expects 
to be compelled to have separate freight and passenger tracks for a 
considerable portion of its road, we believe; but nowhere else in 
the world can be found a continuous four-track line 300 miles long. 

THE Mont Benere section of the St. Gothard Railway was 
opened on the 9th inst., Sunday. Two members of the Federal 

uncil took part in the proceedings. The official inauguration of 
the complete system is fixed for May 21st. The rejoicings at Milan, 
Lucerne, and elsewhere will extend over five days. Itis now stated 
that not King Humbert, but either the Duke of Aosta or the Duke 
of Genoa, and probably a Prince of the German Imperial House 
will be present. The line will be opened for traffic on June Ist. 


A RevteEr’s telegram from Belgrade’ says that the contract for 
the construction of the Servian railways, which was signed on the 
10th inst. between M. Mijatovitch, the Minister of Finance, and 
M. Amilhot, the agent of the Comptoir d’Escompte de Paris, is 
12,000,000f. under the price ed with M. ectoes. The 
assets of M. Bontoux are estimated to realise 50 per cent., and as 
the losses sustained by Servia in consequence of the failure of the 
Union Générale amounted to 24,000, .» the whole loss, taking 
into account the reduced price of the new contract, will be covered. 

THE South-Eastern Railway ee te has absorbed into its 
system the line connecting the Hun of of Hoo, on the western 
bank of the Medway, with the line between London and Gravesend. 
The new line has been constructed by a separate company con- 
sisting chiefly of South-Eastern shareholders. ‘This lineisintended to 
form a junction with a new port opposite to Queenborough, from 
which it is proposed to run traffic to the Continent, in rivalry to 
the} Queenborough route. Unless, however, greater punctuality 
and more concern for the convenience and comfort of the 
meg x are shown on this than other of the South-Eastern 
ine, few yy will be likely to go that way to Queenborough, 
especially if the London, Chatham, and Dover start a day service 
of steamers to run in connection with the Zealand night steamers 
which it already serves. 


On Wednesday the northern section of the Didcot, Newbury, 
and Southampton Junction Railway was opened. The new line 
begins at the Didcot Junction of the Great Western Railway, 
and runs through a deep cutting at Seats skirting the famous 
training unds for racehorses at Ilsley and Compton, and, 
a thence through a fertile and picturesque agricultural 

istrict to Hampstead Norris and Hermitage, it enters Newbury on 
the eastern side of the town, crossing the rivers Lambourne and 
Kennett. The length of the section just opened is about 17 miles. 
The contractors for the new line are Messrs. Falkiner and Tancred 
and the gy sa is Mr. John Fowler. Another junction is effected 
with the Great Western Railway at Newbury, where extensive 
alterations have been made to aecommodate the extra traffic. 
The line from Didcot to Newbury is but the first instalment of an 
a and long-projected , intended to establish direct 
railway communications between the southern'ports and the great 
manufacturing districts of the north. The second section, between 
pgereg bes Whitchurch, is now in course of construction, and a 
Bill is before Parliament this session, supported by the corpora- 
tions and inhabitants of Winchester, Southampton, and Newbu 
to authorise the extension of the line to Winchester and South 
ampton, and also to establish a new route between those towns and 
the metropolis v4 Whitchurch, Burghclere, and Aldermaston. 


AN account has been given in the Times of a paper recently read 
by Herr Heim, Professor of Geology in the University and Poly- 
technicum of Zurich, on the Mont Blanc tunnel project, with 
special reference to its practicability and the difficulties which its 
execution is likely toinvolve. He exhibited many geological speci- 
mens from the valley of the Dora Baltea, from Courmayeur, Pré 
St. Didier, and Chamounix, and illustrated his remarks by plans 
and sections, in the preparation of which he had been assisted by 
Dr. Stapf, the official geologist engineer of the great St. Gothard 
tunnel. The gist of the Professor’s observations was that the 

iercing of Mont Blanc would be a work of immense difficulty. 
etween Courmayeur and Pré St. Didier the tunnel would have to 
be driven through a formation of anhydrous um, of similar 
quality to that of the celebrated ‘ windy stretch ’ of the St. Gothard 
tunnel, which swells on exposure to the air, and is almost impossible 
to stay. Another great difficulty would arise from the temperature 
in the interior of Mont Blanc. Judging from the experience gained 
in tunnelling the St. Gothard, and from the position, elevation, and 
direction of the proposed Mont Blanc tunnel, Dr. Stapf holds it as 
certain that the temperature in the galleries would range from 
86 deg. Fah. as a» minimum, to 122 deg. as a maximum. The 
maximum temperature of the St. Gothard tunnel, while making, 
was about!87 deg. Fah.; of the Mont Cenis, 84deg. The tem- 
ture of a tain tunnel depends, not only on its vertical 
depth, but on the configuration of the superincumbent mass ; and 
having regard to these and other circumstances, Dr. Heim ond Dr. 
Stapf estimate that the maximum temperature of the +“ 
Simplon tunnel, while in execution, would be 97 deg. Fah. They 
are of opinion, however, by giving the galleries a somewhat 
different direction from that which was at first contemplated, a 
more moderate temperature might be obtained. As to the heat which 
it is possible for human beings to bear and work in, it is not found 
necessary in the Comstock Mine, Nevada, to suspend operations so 
long as the temperature remains about 115deg., but when it rises 
to 120 deg. operations are generally discontinued. The anticipated 
temperature of the Mont Blanc tunnel would not therefore neces- 
sarily prevent the execution of the project. On the other hand, 
high temperature could not fail to increase vastly the cost of such 
an enterprise ; for the greater the heat the shorter must be the 
time hag can work in it, and the more numerous will be the relays 
required, 


NOTES AND MEMORANDA. 


At the end of last year there were in circulation in Germany 
4413 newspapers. Of these 98 were older than the present cen- 
tury. Among them the Frankfiirter Journal 261 years old, the 
Magdeburg Zeitung 253 years old, the Leipziger Zeitung 221 years 
old, the Jenaische Zeitung 207 years, the Augsburger Postzeitung 
195 years, the Gothaische Zeitung 190 years, the Vosetsche Zeitung 
159 years, the Berlin Intelligenzblatt 128 years, the Kolnische 
Zeitung 84 years. There are 200 yom go averaging from 80 to 
50 years; 1127 averaging from 50 to 21 years; 1542 between 20 
oa 6 years ; and 1380 between 5 years and 3 months old. Alto- 
— there are 1491 German newspapers more than 20 years old. 

at a newspaper’s existence in Germany is often a very e hemeral 
one may be inferred from the fact that 20 per cent. of the news- 
papers which circulated through the German Post-office in 1880 
came first into existence within the same year, and the average 
existence of those newspapers was not more than six months. 
Some have been more heey, and have survived into the present 
year. 

Pror. F, GuTHRik, F.R.S., recently read a paper on the discharge 
of electricity by heat. ‘“‘He showed by means of a gold leaf electro- 
scope that a red-hot iron ball, when highly heated, would neither 
discharge the positive — conductor of a glass electrical machine 
nor the negative one, but on cooling the ball a temperature was 
found at which the ball discharged the negative conductor, but 
not the positive one. Lastly, on cooling the ball still further—but 
not below a glowing temperature—it was found to discharge both 

itive and negative electricity. A platinum wire rendered red 
1ot by the current also discharged a negatively-charged electro- 
scope more readily than a positively charged one. When placed 
between two electroscopes, one having a + and the other a — 
charge, it discharged neither. When the + one was withdrawn 
the — was discharged ; but when the — was withdrawn the + was 
not discharged. There therefore seemed a tendency in a hot body 
to throw out + rather than — electricity.” These are interesting 
experiments and open a little room for discussion versus positive 
and negative electricity. 


Tur following have been given as lacquers for brass :—(1) Seed 
lac, dragon’s blood, annatto, and gamboge, each 4 oz.; saffron, 1 0z.; 
wine spirit, 10 pints. (2) Turmeric, 1 lb.; annatto, 2 oz.; shellac 
and gum juniper, each 12 oz.; wine spirit, 120z. (3) Seed lac, 
6 0z.; dragon’s blood, 40 grains; amber and copal triturated in a 
mortar, 2 oz.; extract of red sanders, } drachm ; Oriental saffron, 
36 grains ; coarsely powdered glass, 4 0z.; absolute alcohol, 40 oz. 
(very fine.) (4) Seed lac, 3 0z.; amber and gamboge, each 2 oz.; 
extract of red sanders, 4 drachm; dragon’s blood, 1 drachm ; 
saffron, 4 hm ; wine spirit, 2 pints 4 oz. (5) Turmeric, 
6 drachms ; saffron, 15 grains ; hot alcohol, 1 pint; draw the tinc- 
ture and add: gamboge, 6 drachms; gum sandarac and 
elimi, each 2 0z.; dragon’s blood and seed lac, each loz. (6) 
Alcohol, 1 pint ; turmeric, 1 oz.; annatto and saffron, 2 drachms 
each. Agitate gy 2 for a week, filter into a clean bottle, 
and add seed lac, 3 oz. + stand, with occasional agitation, for 
about two weeks. (7) Gamboge, 4 0z.; aloes, 14 0z.; shellac (fine), 
8 oz.; wine spirit, 1 gallon. 


Ir gaseous fuel is to become the fuel of the people, something 
like what is proposed in America may become common in this 
country, A company, under the title of the ‘‘ Gas 
Light Iransportation Company,” is said to be in the course of 
formation, with the object of mining coal and manufacturing gas 
in Pennsylvania, and piping the gas to Eastern cities. A director 
of the company is —— to have stated that they propose to 
erect gasworks that will manufacture 40,000,000ft. of gas per day. 
This would require 1,460,000 tons of coal annually. The coal can 
be bought at the mines for 55 cents per ton, but the gas companies 
pay 4°62 dols. per ton for it. They save something by the sale of 
coke, tar, and ammoniacal liquor, so that their coal costs them 
3°14 dols. ton. The cost of pumping the gas is offset by the 
value of the coke. The deterioration of the gas in the long pipe 
they expect to counterbalance by making the gas extra rich at 
first, of the initial rich being obtained by using coal direct 
out of the pit. The pipe is to be of iron, 6ft. in diameter, laid in 
cement. 

Tue four potash mines of the great potash salt district of 
8 Germany, now produce daily about 3000 tons of crude 
potash salts, from which thirty-two works make daily 500 tons of 
chloride of potassium. The price of the latter, which was about 
28s. per 100 Ib. in the beginning of the year 1874, steadily fell, 
until it reached 3s, 6d. This naturally crippled the manufacturers, 
two of whom failed, while fifteen others suspended operations, and 
still the stocks continued to accumulate, until they reached the 
enormous amount of 15,000 tons. In the beginning of 1879, 
according to the Chemiker Zeitung, the four mines made an agree- 
ment for five years, the principal points of which were the follow- 
ing :—A committee of representatives settles the total quantity of 
crude salt to be mined, of which the Prussian mines furnish 25 per 
cent.; the Anhalt, 50 per cent.; and Douglashall and New 
Stassfurt, each 12°5 per cent., the price of the crude 15 per cent. 
salt to be fixed at 10 cents per 1001b. In consequence of this 
action, the stocks have been lowered, production has increased to 
3000 tons per day, and the price of 80 per cent. chloride of potash 
has risen to about 5s, per 100 lb.. 


ALTHOUGH Whewell spent a good deal of time on the value of 
a blow as a momentary pressure, an American contemporary gives 
the following and says :—It is impossible to say what blow per 
square inch any particular hammer wil' give, as it varies with the 
height and size of the mass being forged, the steam pressure in the 
boiler, &c. The following table gives, however, the equivalent in 
foot-tons for each hammer, supposing the block to fall the full 
stroke of the cylinder and the steam pressure to be about 501b. on 
the square inch (Owen) :— 


he | 
BS 
2 gigss = 

Tons.| In. Feet. |Tons. |Ft. T’s 

Nasmyth’s, 40 tons | 10°5 | 53 | 977 
18s 16 | 88°25 25 | 814 

14 | 87°60 95 | 398 

s | 29:12 63] 15 | 146 
Morrison's, 4 ,, 4 47| 12 76 


ACCORDING to the Evening Standard, from the inquiry instituted 
by the American Government into the manufacture of agricultural 
implements, and the census taken thereon, it appears that there 
are in the United States 1942 establishments for the production of 
these implements. Of these, 221 are in Illinois, 265 in NewYork, 
220 in Pennsylvania, 155 in Ohio, 143in Michigan. The total capital 
employed is 62,315,968 dols.; amount paid in wages, 15,499,114 dols. ; 
value of timber used, 5,791,216 dols.; value of iron and steel, 
18,424,052 dols.; value of other materials, 7,878,202 dols.; total, 
32,094,107 dols. The largest number of persons employed during 
the year was 49,180, The total value of all products was 
68,373,086 dols. In 1850 the total product was 6,842,611 dols. In 
1860 it was 17,487,960 dols. In 1870, 52,066,875 dols. During the 
census year there were made 325,057 cultivators, 131,003 harrows, 
286,654 dozen of hoes, 212,147 dozen of shovels, 308,732 dozen of 
hand rakes, 1,361,443 ploughs, 211,738 dozen of hay forks, 
1,244,264 scythes, 43,717 the snaths; mowers, 72,000; seed 
sowers, 20,289. tn 1850, persons were employed; in 1860, 
14,814; in 1870, 25,249; and in 1880, 49,180, e figures thus 
given show a remarkable increase. 


MISCELLANEA. 


QUERETARO, 150 miles north of the Mexican capital, may now be 
reached on the completed part of the Mexican Central way. 


OF foreign goods imported into England, about 72°2 cent, 
are carried in British ships. Russia does 13°5 per cent. of its own 
foreign trade, the United States about 21°5 per cent., and France 
28 per cent. 

We understand that the Hammond Company have started an 
Electrical Engineering College, in order to provide the thorough 
scientific and practical training necessary to young men of good 
education who wish to become electrical engineers. 

THE Director-General of the Spanish Post-office has proposed a 
measure for the establishment and working of a telephone system 
in Spain. The State telegraph lines are also being put in com- 
munication with the railway stations, as in other countries. 

A NEw canal from Nantes to the sea is to be constructed forth- 
with. The contract has been undertaken by M. Couvreux, whose 
name is well known in connection with the Panama Canal scheme. 
The cost of the Nantes Canal will be about 14,000,000 francs. 


Tuat part of the City of London which is lighted on the Brush 
system is said to have cost rather less than was paid for gas, 
making the allowance for the difference between the quantities of 
light given ; but it is stated that the brilliant light now given 
by large gas burners in Fleet-street costs about four times as much 
as the electric light, as above ascertained 

THE ring of detached forts round Strasburg, the construction of 
which has cost many millions of marks, is now all but completed. 
Eleven in all, they are variously situated at between five and eight 
kilometres from the enceinte, and enclose, besides the city, five 
suburbs and sixteen villages. The average diameter of the en- 
trenched camp thus protected is about 14 kilometres. 

On Monday a large party visited the works of the French Chan- 
nel Tunnel Company at Sangatte, near Calais. The shaft is 
17ft. Gin. in diameter, and t. deep. A heading 10ft. by 10ft. 
has been driven, which now extends for a distance of 300ft. east- 
ward of the shaft. The stratum through which the heading is 
being driven is said to be of the same character as that at Shake- 
speare’s Cliff. 

THE Metropolitan Board of Works, mindful of their Soeeasing 
responsibility as regards fires in the metropolis, have just ordi 
three of Shand, Mason, and Co.’s most improved form of steam fire- 
engines as an addition to the plant of the Metropolitan Fire 
Brigade. As an evidence of the durability of this class of machine, 
we may state that the same firm last week delivered a similar 
engine to take the place of one that had been eighteen years in 
constant use. 

A STEAMER, named the S. J. Oteri, which has been built by 
Messrs, Raylton Dixonand Co., of Middlesbrough, left the Cleveland 
Dockyard on Saturday morning last on a trial trip for speed of ber 
engines, She is an elegant mger steamer of 244ft. length 
over all, by 31ft. beam by 16ft. 6in. depth of hold. She is fitted 
with engines by Messrs. R. and W. Hawthorn, of Newcastle, of a 
nominal horse-power of 210, but with large boilers working to 
90 lb. pressure. She attained on her trial trip an indicated power 
of 1480-horse power, giving a continuous speed of 15°6 knots, or 
about eighteen miles per hour. 

Messrs, J. O. AnD C. E. Brerret, of Shrub-hill, Worcester, 
have recently manufactured and erected a new bridge over the 
river Bandon. The length of the iron work is 1350ft. The super- 
structure is laid upon four rows of girders, which rest upon screw 
piles, each of which has been driven to the rocky bottom. At the 
southern end there are two passages for vessels, which are opened 
by a swing bridge of 40ft. span, which works upon a turning table 
that rests upon a cylinder of 20ft. in diameter. The land end of 
the bridge rests upon a solid buttress, and the opposite end is sup- 
ported by two cylinders each 6ft. in diameter. e lower flooring 
consists of a of concrete of 12in. thick, over which is laid a 
stratum of tar concrete, bound with a gravel surface heavy rolled. 

THE bell hanging in the belfry at the Episcopal church at Elli- 
cotville, N.Y., one of the oldest in America, has a long history. It 
was cast in Moscow, in 1708, and was one of a chime of 
bells in a cathedral in that city. The cathedral was burned by 
Napoleon in 1811. Several years afterwards the bell was sold in a 
lot of old metal which became ballast for a vessel sailing to New 
York without cargo. Andrew Meneely, of Troy, discovered it ina 
scrap pile in New York years afterward. He bought it, and for a 
long time it was kept by him at his bell foun in Troy asa 
curiosity. In 1831 a resident at Ellicottville went to Troy to ~~ 
a bell for the Episcopal church, which had just been — x 
He induced the foundryman to sell him the old Russian It 
has been in use there ever since. 

THE Paris Electrical Exhibition, according to a report recently pre- 
sented by M. Cochery, had 1764 exhibitors, viz.:—France, §37 ; 
Germany, 148; Austria, 36; Belgium, 281; Denmark, 5; Spain, 
23; England, 122; Hungary, 10; Italy, 81; Japan, 2; Norway, 
19; Netherlands, 18; Russia, 38; Sweden, 23; Switzerland, 21. 
The admission by payment numbered 673,473, and the free admis- 
sions to schools, workshops, &c., were very numerous, the last two 
free days having 80,000 visitors. The receipts, including 200,000f. 
from the State and 25,000f. from the Municipality, amounted to 
1,048,417f. The expenses already paid reach 689,490f., and after 
clearing off a few outstanding bills, the net surplus is expected to 
be 325,000f. This sum is to be devoted, as previously announced, 
to a central laboratory for electrical experiments, thus continuing 
Pn work of the Congress, and developing a science with so large a 

ture, 


On the 6th inst. Messrs. John Key and Sons, Kinghorn, launched 
a fine modelled screw st of 850 tons gross, built to the order 
of the Australasian Steam Navigation Company of Sydney, N.S.W. 
The following are the general dimensions of the vessel :—Length, 
210ft.; breadth, 29ft.; depth of hold to main deck, 12ft.; and to 
awning deck, 19ft. The building has been under special survey, 
and the vessel is ¢ 20a at Lloyd’s. Her engines are of 
160-horse power nominal, with cylinders 30in. and 60in. diameter 
by 39in. stroke, and intended to develope on trial 1000-horse power, 
with boiler pressure of 901b. As in the case of the Mentmore, 
built by the same firm, the keel blocks were split out by charges of 
dynamite, a method, we believe, then applied for the first time in 
Britain to the launching of vessels. On a given signal the charges 
were successively exploded, and on the dogshores being then let 
go, the vessel glided into the water—the whole launch being com- 
pleted in twenty minutes, the employment of six men for that 
time being sufficient to complete the whole operation. 


AFTER some experimental trials during the last few weeks to 
assure the smooth and perfect working of every part of the arran 
ments, a demonstration of Mr. Edison’s system of lighting the 
buildings and streets of a district may now be seen in London. 
From Newgate-street westward, across the Holborn Viaduct, to 
Heston-guitiik the street and most of the buildings on either side 
of the street are now, and for the next two months, will continue 
to be lit by Edison incandescent lamps and the plant we have 
already described and illustrated. The district lighted is supplied 
by four circuits. In the first circuit there are 66 street lights and 
78 lights, of 16-candle power each distributed in 11 buildings; in 
the second circuit, 40 street lights and 49 lights in seven buildings ; 
in the third circuit, 24 street lights, 26 lights in the Imperial Hotel, 
six in a shop, 68 in Messrs. Spiers and Pond’s Hotel, of which 20 
are in the restaurant, nine in front of the London, Chatham, and 
Dover Railway Station, and 52 in six warehouses; and in the 
fourth circuit 31 street lamps, 147 16-candle and 14 8-candle lamps 
in the City Temple, seven 16-candle and four 8-candle lamps at 
No, 31, 216 16-candle and 16 8-candle lamps in the company’s 
central station, and nine 16-candle and 22 8-candle lamps in the 
Viaduct Tavern. In this circuit also will be placed 50 16-candle 
lamps, which are to be tried in the General Post-office, 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER, 


PARIS.—Madame Boyveau, Rue de la Banque. 

BERLIN.—Asuer and Co., 5, Unter den Linden. 

VIENNA.—Messrs. and Co., Booksellers. 

LEIPSIC.—A. Twietmeyer, Book: 

NEW YORK.—Tae Witimer and Rogers News Company, 
81, Beekman-street. 


TO OORRESPONDENTS. 


«,* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 1d. postage stamp, in order that 
answers received by us may be forwarded to their destination. 
No notice will be taken of communications which do not comply 
with these instructions. 

*,* We cannot undertake to return drawings or manuscripts; we 
must therefore request corr to keep copies. 

*,* All letters intended for insertion in THE ENGINEER, or 
containing Depend must be accompanied by the name and 
address of writer, not necessarily for publication, but asa 
proof of good faith. No notice whatever will be taken 
anonymous communications. 


address. 


, at about 
will be about 97,500,000 
ing for one minute. (2 


CHILLED CAST IRON CAST WHEEL BUSHES OR BOXES. 
(To the Editor of The Bngineer.) 

S1r,—We are unable to procure sound boxes when recesses are cast in 
for hol , and shall be glad of any assistance from your many 
readers. e have cut recesses in the c and then put a core made of 
fire-clay waste and sharp sand into them, and projecting the depth of 
the required chamber, but in cast we cannot prevent blowing, as 
there is no means of taking the air off the cores. We fancy there is a 

i preparation for these cores, and would be glad a any informa- 
AND F, 


Ireland, April 4th. adie 


SUBSCRIPTIONS. 


(including double numbers).. .. .. £0 148. 6d. 

Yearly (including two double numbers)... .. .. £1 98. Od. 

If credit oceur, an extra charge of two shilli: s and sixpence nanum will 
be made. Tue ENGINEER is registered 


"British Canada, Cn 
jum) 

t, France, Germany, Gibraltar, I 

ew Brunswick, Newfoundland, New South Wales, New Zealand, 

, Roumania, Switzerland, Tasmania, Turkey, United States, 

Africa, West Indies, Cyprus, £1 16s. China, Japan, 


Remittance by Bill in London. — Austria, Buenos , and Algeria, 
Greece, Ionian Islands, Norway, Panama, Peru, R Spain, Sweden, 
Chili, £1168. Borneo, Ceylon, Java, and Singapore, £2'0s. 6d. Manilla, 
Mauritius, Sandwich Isles, £2 5s. 


ADVERTISEMENTS. 


Belgium, 
of Good ‘Hope, k, 
y, Malta, Natal, Netherlands, 


ment measures an inch or more the charge is ten shillings per inch. All 
single advertisements from the country must be accompanied ty stamps in 
payment. Alternate advertisements will be inserted with all practical 
regularity, but regularity cannot be guaranteed in any such case, All 
except weekly advertisements are taken subject to this condition. 
Advertisements cannot be inserted unless Delivered before Six 
o'clock on Thursday Evening in each Week. 
*," Letters relating to Advertisements and the Publishing Department of the 
letters to be addressed to the Bditor of Tuk Enoineer, 163, Strand. 


MEETINGS NEXT WEEE. 

InstiTUTION OF MecHANICAL and Friday, April 
20th and 2ist, at 3p.m. each day. The business for the meeting is as 
follows :—‘t Memoranda on the Hardening, a and Ann of 
Steel"—discussion. ‘‘Memoranda on Rivetted Joints” 

“On Hydraulic Lifts for P and Goods,” 
and mn, of London—discussion, 
Wor! under Water, or in Irrespirable Gases,” by Mr. W. 
of London— and discussion. “On Power Hammers with a 
Movable Fulcrum,” by Mr. Daniel Longworth, of London— and 
jon. ‘On Wool Combing by Modern Machinery,” by Mr. F. M. 
T. Lange, of Amiens—reading and discussion. ‘‘On Implements for 
Sontag Seed,” by Mr. J. J. Smyth, of Peasenhall—reading and discus- 


ved Appliances for 
A. Gorman, 


Cuemicat Socrety.—Thursday, April 20th, at 8 p.m. The following 
pers will be read:—{1) ‘‘On Specific Volumes,” by Dr. Ramsay. 
oh “On the Behaviour of Zinc, Magnesium, and 

ts on Acidulated Solutions of Ferric Salts,” 


° 4) ‘On the Action of Thiophosphoryl Chloride upon Silver 
Nitrates,” by Mr. T. E. Thorpe. (5) ‘‘On the Action of Acetone on 
Phenanthraquinone, both Alone and in Presence of Ammonia,” by 
Messrs, F, R. Japp and W. Streatfield. 


Sociery or Arts.—Wednesday, April 


Iron as Redu 


19th, at 8 p.m.: hteenth 
Tunnel,” 


ordinary meeting, discussion ‘“‘On the Channel to be opened 
by Sir Edward Watkin, Bart., M.P. Friday, — 2l1st, at 8 p.m.; Indian 
Section, ‘‘ The Mineral Resources of India and their Development,” by 


Professur V. Ball, M.A., F.G.8., late of the Geological Survey of India, 
Sir Joseph Fayrer, M.D., K.C.S.1., will preside. 

Tue MerTeoroLocicaL Sociery.—Wednesday, April 19th, at 7 p.m.: 
The followin will be read, “Barometric Gradientse—Wind 
Velocit; irection at the Kew Observatory,” by Mr. G. M. Whipple, 
B.Sc., F.M.S8., and Mr. T. W. Baker, F.M.8. ‘ On Diff of Temp 
ture with Elevation,” by Mr. George Dines, F.M.8. 
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THE LOSS OF THE DOURO, 


Tur foundering of the Royal Mail Company’s steamshi: 
Douro, on Sunday‘morning off Cape Finisterre, within half- 
an-hour after she had been in collision with the Yrurac Bat, 
has elicited the usual crop of comments and suggestions. 
The details of the catastrophe are too'well known to require 
description here. The Yrurac Bat appears to have struck the 
Douro on the side aft of the centre, and was so much 
damaged herself that she sank in a quarter of an-hour, 
With her, as she was not a British ship, we shall not 


tish | area of the bulkhead may be about 780 


- | certain 


concern ourselves, We know nothing concerning her 
internal arrangements ; but the case is somewhat different 
as regards the Douro, She was presumably a very strong 
ship, fitted with water-tight bulkheads, and all manner of 
appliances for securing her safety and that of her passen- 
rs and crew. Nevertheless, she foundered in half an- 
our, Ifshe had remained afloat a few minutes longer no 
lives would have been lost ; but she did not float for the 
short time needed to secure the safety of all hands, and her 
captain died a glorious death at his post to the last, 
and the honours of his death were shared by some 
of his engineers and officers. The case is just of that 
character to stimulate men’s minds and evoke com- 
ment and criticism, and this is the reason why the 
columns of the daily press have abounded in letters, 
some written by competent authorities, others by obviously 
incompetent though ingenious men. Fault has been 
found with the boats, and the drill, and the construction 
of the ship, and the absence of pumping power, and so on. 
So far as we can judge, all this writing represents so much 
waste of energy. It is not to be supposed that it will do 
any We have not the smallest doubt that —_ 
tions could be taken which would reduce the loss of life by 
collisions at sea by one-half at least, but there is not the 
least chance that they will be introduced. Instead of 
attacking individual ships, the British public ou;,ht to 
attack the system under which all that relates to our mer- 
cantile marine is controlled. By doing this they might, 
rhaps, effect some good; but spasmodic outbursts of 
indignation, which find vent whenever a steamer of con- 
siderable size founders at sea, are practically useless, 

It may serve a good end if we try here to show briefly 
what is really wanted to make ships safer than they are. 
In the first place, all passenger steamers ought to have 
double bottoms and really strong bulkheads. It will, of 
course, be objected that the first could not ibly be 
adopted. But asa matter of fact they are adopted, and many 
steamers are now constructed on this system; but the 
pets. laws, which really deserve to be called iniquitous, 
compel the shipowner to pay a high price for double 
bottoms. In this respect the tonnage laws ought to 
be amended, and it should be a rule that no structural 
cavity introduced for the purpose of working a ship or 
securing her safety should be rated for tonnage dues. It 
is quite notorious now that spaces into which cargo could 
not possibly be stowed are rated as though it could be 
stowed. All this ought to be changed. Again, the 
bulkheads in passenger steamers ought to be strong enough 
to stand, without shoring or supporting in any way, the 
full pressure of a body of water as high and as wide as the 
bulkhead. If we take the midship section of a steamer of 
large size, with a flat floor, we shall find that the superficial 
square feet. 
Assuming that the partition rises to a level at least 18ft. 
above the ship’s keel, the pressure on this will be about 
8 lb. per square inch when a compartment bounded by the 
bulkhead is filled with water. The total strain on the 
bulkhead then will be about 370 tons. Towards the to 
the load will be reduced ; near the bottom ceaaianed. 
How many bulkheads are there made which can endure 
this strain without being on the point of giving way? 
Few, if any. It is almost always urged that the bulkhead 


+] is calculated to resist the pressure of any water that it can | Board 


be called upon to keep out. That, in other words, its 
plates and angle-irons are sufficiently strong for the pur- 
pese. We do not dispute that the calculations are 
made; but we do assert that, whereas in all other 
structures designed by naval engineers a margin 
or factor of safety of from three to four to one is provided, 
in the case of bulkheads there is very often no margin at 
all, or next to none. The “touch-and-go” bulkhead is a 
recognised institution. A bulkhead in other words, so weak 
that whether it will or will not hold out against the strain 
put on it,is touch and go. It is no easy matter, be it ob- 
served, to design a flat wall built up of light angle iron and 
thin ship-plates which will sustain a strain of 200 or 300 tons 
without buckling or bending ; butas soon as this happens, 
portions are sure to be overstrained, and then the 
working of the ship and the movement of the great body of 
water in the partly-filled compartment quickly lead up tothe 
total destruction of the bulkhead. The amateur, aware of 
this, comes in here with a suggestion that longitudinal 
bulkheads should be used to strengthen the transverse 
bulkheads, The practical shipbuilder, however, knows 
that longitudinal bulkheads are simply intolerable ; they 
would interfere so much with the stowage of the cargo 


| that they could not be used. Nor is it necessary that they 


should be. With the aid of the decks, it is quite ible 
to make a quite trustworthy bulkhead; but it will 
weigh a little more and cost a little more than the worth- 
less article now fitted ; and for this reason its use must be 
made compulsory, and in this there is no hardship. We 
are dealing now, -be it understood, with passenger a Ny 
and in these it is quite possible to fit enough _ bulk- 
heads to insure the ship remaining afloat should any one 
compartment be filled with water. 

Again, every steamer ought to be fitted with ample 
pumping power. We regretted to hear, during the last 
meeting of the Institution of Naval Architects, men of 
great influence asserting that powerful steam pumps were 
of no use on board a ship. Every time a ship founders at 
sea an argument of this kind is contradicted. No ship 
goes down instantaneously. The Yrurac Bat floated for a 

uarter of anhour, But to confine our attention to the 
uro. She floated for half an hour. Her engines were 
stopped as soon as the collision was over, so no pumping 
of | kind was done. Why did she float for half an 
hour? Was it not because it required that time for water 
enough to enter to sink her? The amount of floatation 
by all but the very largest steamers is much 

ess than is usually supposed. In the case of the 
Douro it was probably not more than 1200 tons. It 
is clear then that the leak which sunk her did not 
admit water at a more rapid rate than 2400 tons per 
hour. Now, Messrs. Gwynne, of Hammersmith, to men- 
tion one firm out of several, make centrifugal pumps, 
taking up very little space, which will lift 1200 tons an 


hour overboard with the greatest ease. Let our readers 
contemplate what this means. Twelve hundred tons of 
water represents a t load for a ship. If this can be got 
out of her, her sin must be delayed. In the case of 
the Douro, it is probable that immediately after the collision 
a compartment filled, and the water then rose through a 
hatch, ran over the deck and found its way below. At that 
time, however, the ship would have sofar sunk that the level 
of the water inside and outside would not have been very 
different ; and the further ingress of the sea would therefore 
have been comparatively slow. It seems that the ship 
went down by the stern, the water, after it aoe: the 
bulkhead, flowing aft. If the compartment filled at once, 
through a great gash in the ship’s side, then it is evident 
that her margin of floatation was quickly reduced. A 
compartment of the Douro would probably hold 
about 700 tons of water. If this were so, and 
the margin of floatation were 1200 tons, then the 
500 tons required to sink her must have taken half an 
hour in getting in. Consequently, had a steam pump 
capable of lifting 1000 tons an hour been on , she 
need not have foundered at all, unless, indeed, her bulk- 
heads gave way. Of course, the old and well-worn argu- 
ments may be brought up here to prove that pumps could 
not be used as we suggest. Such arguments are, however, 
in the present day simply fatuous. The pumps can be had, 
they can be fitted, and they can be provided with steam. 
The quantity of steam wanted is but small, for the power 
required is not great. We shall not deal with this point 
— ; we have yet to consider why it is that nothing is 
one. 

The great offender is the Marine Department of the 
Board of Trade. For years bon its action has been 
oppressive to the shipowner and the shipbuilder, while it has 
entirely failed to secure safety for the public. Its rules are so 
incredibly absurd in some respects that, were we to publish 
them, we should be accused of practical joking. Forexample, 
will it be believed that the p-oper number of gers for a 
steamer to carry is found by ascertaining the number of 
square yards of deck space, and allowing one passenger per 
yard. Thus a mere raft could carry as many as a well- 
constructed ship. TheSurveyors to the Board arecontinually 
called on to compensate’ for the defects in these rules; and 
it is almost to be regretted that they do this to a very great 
extent, or the whole department would have been re- 
ee long since. If the Board of Trade insist that 
bulkheads for passenger steamers strong enough, and 
pumping power of a certain standard must be pro- 
vided, they will be provided. It may be asked, why 
do not Lloyd’s and the Liverpool Underwriters take the 
initiative? As a matter of fact, both bodies do a great 
deal in this direction, but they cannot do everything. We 
have the greatest possible objection to the interference of 
paternal governments in trading and manufacturing opera- 
tions ; but the Marine Department of the Board of Trade 
has interfered now for so many years that the ship- 
owning public have become used to it, and a very little 
judicious presssure as re bulkheads and pumps, 
accompanied by a little giving way on certain 
points connected with boilers and ships’ fittings, would 
secure all that is wanted. We do not expect, however, 
anything judicious from the Marine Department of the 
of Trade; and, as we have already said, if those 
who now exert themselves to advocate certain modifica- 
tions in the structure of ships, in the form of boats, in the 
drilling of crews, and such like, would concentrate their 
energies on advocating a reorganisation of the department 
which is really chiefly responsible, they would at all events 
—whether they anything or not—direct their 
attacks against the proper quarter. In five cases out of 
ten it will be found that when great loss of life takes place 
at sea—we are not now referring to wrecks on our coasts 
—the Marine Department of the Board of Trade is directly 
or indirectly responsible. 


BRIGHTON BEACH. 

Some months having passed since we last had an oppor- 
tunity of examining “ie works being carried out i hr. 
Ellice-Clark for the defence of the Hove beach adjacent to 
Brighton, their effect in withstanding the action of the 
waves and currents, which threatened so disastrously the 
security of the foreshore, can now be to some extent esti- 
mated. It is certainly necessary to qualify any estimate of 
their result, for hitherto the effect of these works ap 
to be entirely confined to the Hove beach ; that of Brighton, 
to which we predicted certain damage, not having as yet 
suffered appreciably. Before considering results as found 
on our last inspection, it may be as well to sketch the 
further operations undertaken since our last article on 
this subject was written, which appeared in our issue for 
May 13th, 1881. That article commented upon Mr. Ellice- 
Clark’s letter to us of May 2nd, wherein he communicated 
his desire to test the effect of long groynes at considerable 
intervals. with shorter groynes between, which last should 
successively be diminished in length, and be constructed 
at angles of increasing acuteness, This system is now in 
process of being carried out on the plan which accom- 
panied Mr. Ellice-Clark’s letter already referred to. The 
timber groynes, z¢., those intermediate between the long 
concrete groynes, have not, however, sufficiently advanced 
towards completion to enable anything to be said as to 
their success ; but they appear to follow out the theory 
which all our experience with such works seems to suggest 
as the true one. Nevertheless, there is one danger to which 
it must be feared they will be liable, and which possibly Mr. 
Ellice-Clark has not overlooked, and this is, that as the 
angle of each groyne mes more acute, they become more 
and more exposed to the broadside—soto speak—force of the 
waves, Doubtless it may be urged that the strength of 
the sea rolling in upon them will be much mitigated 
by the obstruction of the first concrete or main 
groyne, and those timber groynes adjacent to it which 
approach a right angle with the shore line. This argu- 
ment could be well applied if the course of the waves was 
always from south-west or thereabouts ; but in the case of 
a gale from due south it is much to be feared the smaller 
timber groynes will suffer greatly. What the force is that 


Stone Sawer (Aberdeen).—Letters await you. Please repeat 
T. E. S, (Taunton, Mass., U.S.).— We believe you can obtain what you want 
by asking Sir W. Thomson for them direct. 
Srupent.—{1) Your fly-wheel weighs about 8 
$250/t. per minute, so that the work stored i 
foot-pounds, or about 2954-horse power acti 
screw will give a pressure of 4°5ft. x 2 x 3°1416 x 12 x 4 x 385 = 47,4951b. 
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these will have to withstand can be realised from the fact 
that the head or, more correctly speaking, the terminal 
point—for this seemed to us to be dangerously slight—of 
one of the concrete groynes has already Some washed away. 
If concrete has thus succumbed from an end-on blow, it is 
scarcely likely that a timber structure will stand one 
delivered almost full on its face. 

We fear we cannot congratulate the Hove Commis- 
sioners that they have by their outlay hitherto secured 
immunity from danger. In fact, what we have all 
along asserted must occur is now taking place. At 
one spot there are two massive concrete groynes, situated, 
probably, about seventy yards apart, and not having any 
intervening works or protection whatever. The western- 
most of these two groynes is connected with the beach by 
a root of heavy concrete work, forming a sea wall about 
15ft. to 20ft. in length. In the angle formed by the connec- 
tion of the groyne with this root, although the sea washes 
up its face with great violence, singularly enough 
there are signs observable that beach accumulates there ; 
but it struck us as impossible to say whether this 
was a permanent lodgment, or just the result only 
of shingle thrown up with each succeeding wave. The 
sea was a dead calm on the occasion of our visit, yet, in 
spite of this, this sharp angle, at every lap of the advanc- 
ing and receding swell, threw up a relatively considerable 
column of water. It was manifest that if such a result 
was visible on a day when the water had no motion to 
speak of, a rough sea might produce very serious effects, 
and we are decidedly of opinion that such sharp connec- 
tions should be avoided. It was about midway, however, 
between these two groynes that we were enabled to realise 
how completely the fears at first expressed by us, as to the 
effect of these groynes, are being verified. As we 
have said, our inspection was made on an exceedingly 
calm day, but nevertheless each succeeding lap of 
the sea was carrying away portions of the unpro- 
tected bank, and we can fancy what must follow 
a south-westerly gale at this point. Indeed, we expect 
to hear of the whole of the lower esplanade in the 
immediate vicinity being carried away. It appears to us 
as if there can be no help for it. The encroachment here 
must, doubtless, have been sudden and unlooked for, or 
some protective measure would have been adopted. Such 
being the present aspect of affairs, it is evident that there 
is but one course open to Mr. Ellice-Clark—groyning 
must be carried out in the threatened interval between 
these two concrete groynes as it is in the other intervals. 
This is precisely what we have all along contended would 
have to be done, and when it is done—at great cost, as it 
must be-—-the Hove people may perhaps rest and be 
thankful; but then how about their Brighton neigh- 
bours! In our earliest remarks on this subject, we stated 
that the encroachment would be driven further and further 
eastward by these protective works at Hove, until that 
town was secured at the expense of Brighton. What we 
have detailed as now occurring at Hove will, when the 
protection of that shore is complete, be experienced most 
infallibly at Brighton, and the length of beach to be pro- 


tected by its authorities so far exceeds that under the 


responsible control of those at Hove, that an expenditure 
will have to be faced which may well alarm the ratepayers. 
We can well imagine that many will designate us as 
prophets of evil only, and as being unable to offer any 
suggestions by which it may be averted. We own that 
such a conclusion is just. There is no way now 
apparently by which all this expense can be saved. 
he evil has, in fact, travelled too far. Want of 
unity of action in this case by two adjacent towns 
was the beginning of the evil. Primarily, however, 
they should never have been left to themselves, either 
in union or disunion. The danger is one which needs 
Imperial control, and while this is absent, instances such 
as we have noticed must be for ever recurring. We 
hear of great trouble now being experienced by the trus- 
tees of Shoreham Harbour, more to the westward, who 
find their protective shingle rapidly failing them, and more 
independent patchwork—for so we cannot but term it— 
will have to be undertaken at that place. Although 
we heartily sympathise with Mr. Ellice-Clark in his 
endeavours to cope with his determined and _ harass- 
ing enemy, and certainly feel for the constant and 
annoying succession of disappointments to which he 
has been doomed, we cannot but think his great and skilful 
endeavours have been wrongly directed, and this for two 
reasons. Firstly, granting for the sake of argument that 
protective works of the extensive character Mr. Elilice- 
Clark has adopted are a necessity, we believe that a per- 
manent sea wall, such as has stood in many other parts of 
England, could have been constructed at a less cost than 
has now been, and will have to be, incurred for the pur- 
pose of retaining protective shingle. Better altogether, 
we should have said, to reject so treacherous an ally in the 
struggle with the sea, and have trusted to solid work. 
But secondly, and on the other hand, we believe that 
too much has been attempted. Not content with securing 
what Nature’s forces had left to them, the object of the 
Hove Commissioners has been to regain what those forces 
have stolen away, and it is this consideration which 
leads us back again to our long-ago expressed opinion that 
groynes carried only to the level of the shingle as it stood 
would have stayed the travel of it to the eastward, and 
would have averted the setting-up of that action of lee- 
side scour, which is more destructive by far than mere 
ual denudation, and which is only to be coped with 
y constantly extending works until the limits of responsi- 
bility are reached and other sections of the shore are 
affected. 


Apart from such considerations of policy, however, Mr. 
Ellice-Clark’s experiments will prove of the greatest value 
to engineers generally. If successful, they will determine 
the value of a new a in the system of erecting 
groynes; and although we have taken exception to 


these having been adopted in this instance of Hove, 
where they will be instrumental in removing a neigh- 
bour’s land-marks, there are many instances where local 
circumstances must compel their employment. In such, 
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the sepeeene likely to be gained by the engineer to the 
Hove Commissioners will certainly prove of the greatest 
value ; for if the system of ane Th groynes should be 
found to avert the troublesome lee side action, and, 
further, should our fear as to their withstanding broadside 
wave force not be realised, the number of places where 
similar works will be invaluable is legion. Meanwhile, 
though entertaining grave doubts as to the policy of the 
plan pursued, we wish Mr. Ellice-Clarke every possible 
success, 

In conclusion, we would notice that, judging from 
pumping apparatus now erected on the ch in the 
immediate vicinity of the works, it has been wisely decided 
to make use, as we before suggested should be done, of the 
water of the land springs which flow so freely between the 
beach in front of Hove, for the mixture of the cement used 
in the making of the concrete blocks. In our last article 
on this topic we strongly deprecated the use of salt water 
for this purpose that had a customary on the Hove 
works, and expressed our fear lest it might assist in some 
local decomposition of the concrete. We wonder if to 
some such cause as this may be attributed the partial 
failure above referred to of one of the concrete groynes, 


IMPROVEMENTS IN THE CHANNEL PASSAGE. 

ComrxtitioN is bringing about still further improvements in 
the conditions for crossing to France by the two short sea routes, 
and the question of expense as compared with the resulting 
receipts has to be carefully considered by the two English 
railway companies interested in the Folkestone and Dover 
passages. At present the South-Eastern Railway Company has 
three passenger boats running, the Albert Victor, the Louise 
Dagmar, both new large boats, and one of the smaller ones 
belonging to the older fleet. A new steamship, 5ft. longer than 
any on the line, is now in course of construction by Messrs. 
Samuda Brothers, and will begin to run early in the autumn. 
Some apparatus has been tried on board the Albert Victor with 
the view of diminishing sea sickness ; two inventors are trying 
to solve the problem; one of them is now exhibiting his 
apparatus at the Naval Exhibition, the other is making 
in his some improvements dictated by experience, but 
both will soon be again on actual trial. The principle 
of both is so to suspend each passenger that his body shall 
not share in the oscillations of the ship more than can be 
avoided. The new harbour works at Folkestone are progressing 
steadily ; they consist of an extension of the present pier, the 
construction of a breakwater to shelter the pier from south- 
westerly gales, which will be thie most serious part of the work 
after deeper water is reached, and the construction of another 
breakwater, already partly formed by nature, from Copt Point. 
The entrance to the new harbour will be 500ft. wide between the 
pier heads, and about 90 acres of water will be included in the 
works. The question whether animals suffer from sea-sickness, 
having been raised by the adventures of the elephant, Jumbo, 
Capt. W. Mortleman, who has been on the Folkestone-Boulogne 
boat service for thirty years, states that he has seen dogs sea- 
sick, and believes that cats suffer in the same way ; the latter are 
not much seen at sea, from the superstition of sailors that a cat 
on board brings foul weather. He has noticed that horses and 
cows, which cannot be sea-sick because of their anatomical con- 
struction, become remarkably quiet when they get into rough 
water, however unruly they may have been before ; they there- 
fore appear to feel the effects of the rolling of the vessel. 
Altogether it is as probable that Jumbo felt the effects of sea- 
sickness on the second day out, as that his indisposition was due 
to thoughts of Alice or the after effects of beer and whisky. The 
Calais-Douvres is running again between Dover and Calais. The 
Dover people have long had an idea she is not strong enough for 
the winter passage, but Captain Morgan, R.N., marine superin- 
tendent to the London, Chatham and Dover Railway Company, 
states her strength to be ample, but that she is taken off the line 
during the winter because she is such an expensive boat. All 
the Calais and Dover steam fleet belongs to the Chatham and 
Dover Railway Company, although some of their vessels sail 
under the French flag for the carrying of the French mails. A 
larger and swifter boat than any hitherto in use on this line is in 
course of construction by Messrs. Maudslay, Sons and Field. This 
boat, the Invicta, will be 312ft. long, 3900 indicated horse-power, 
steam more than 18 knots an hour, and is expected, when she 
begins to run some two months hence, to accomplish the passage 
in an hour in fine weather. 


OPEN HEARTH STEEL PRODUCTION, 


Nor the least interesting of the tables that are included in the 
mass of those issued by the British Iron Trade Association are 
those that relate to the production of open hearth steel. Al- 
though the quantity of this metal made is much below that of 
Bessemer steel, yet it is growing very rapidly, and with the 
extension of the building of steel vessels a further and perhaps 
more rapid expansion of the production must be looked upon as 
tolerably certain. The tables to which we have referred show 
that in the past year 338,000 tons of open-hearth steel were pro- 
duced hy the open-hearth process in Great Britain, an increase 
of about 87,000 tons above the quantity made in the correspond- 
ing year. Scotland contributes the largest portion of the pro- 
duction in the past year, and also the largest part of the increase, 
whilst South Wales is the only district that shows any large 
falling off in the total production for the past year. Put into 
the order in which last year they contributed to the total out- 
put, the districts stand as under :—Scotland, 159,000 tons ; 
South Wales, 102,000 tons ; Sheffield, 34,000 tons ; Lancashire 
and Cheshire, 24,000 tons ; North East Coast, 12,000 tons ; and 
other districts in the total, 6300 tons. These figures point to 
the growth of steel shipbuilding in Scotland in the past year ; 
for it is that great growth that has enabled the district to take 
the first place amongst the producers of Siemens steel, for 
about a third of the whole production of that metal has in the 
past year taken directly the form of plates and angles. At the 
present time the facilities of production represent something like 
440,000 tons, and to this there are additions in course of being 
made, so that before the end of the year it is tolerably cer- 
tain that a very large production of this class of steel will 
become possible. Hitherto one of the difficulties that the 
builders of steel vessels have had to meet has been the smallness 
of the production of Siemens steel, and in some cases of the 
distance of the place of manufacture from the shipbuilding dis- 
trict; but the extension of the trade and the widening 
of the area in which the metal is produced is lessening the 
cost of production for use in some of the parts where ship- 
building is planted. 

THE PETER THE GREATS GUNS. 


Tuts ship, which has recently been fitted with new engines 
and beilers by Messrs, Elder, at Glasgow—the trial trip ef which 


was reported in our impression of February 10th—has been 
lying at Cherbourg, and on Thursday week went for a short 
cruise in order to fire her guns, and to test the hydraulic ma- 
chinery for running out and taking up the recoil of their 
which has been fitted to the carriages by Messrs. Easton and 
Anderson, of London and Erith. There are two 12in. 42-ton 
guns in each turret, mounted on carriages which are free to 
slide on two girders, the paths on which are inclined forward at 
an angle varying from 3 deg. to 5 deg. The gun is run out by 
means of two hydraulic rams fixed between the girder paths, a 
crosshead connecting these rams bearing against a projecti 
bracket underneath the lower part of the carriage. The oe | 
when the gun is fired is also taken up by these rams, which by 
means of graduated relief valves are made to offer the n 
resistance. To run the gun back into the turret for drill pur- 
poses when the guns had not been fired, there are two smaller 
rams placed one on either side of the forward part of the car- 
riage, and a vertical ram placed underneath the gun carriages 
raises the trunnion bearing of the gun if necessary. A water 
pressure of 50 atmospheres is maintained by a set of duplex 
steam engines and pumps, hand pumps also being provided for 
the same purpose. The various movements of both guns in each 
turret are effected by the action of Luthy valves worked with 
levers at the rear of the gun. The trials consisted in firing 
three rounds from each of the guns in the forward turret, and 
two rounds from those in the after turret. In the first trials the 
original friction compressors were used as well as the 
hydraulic recoil cylinders; in the latter ones, the hydraulic 
cylinders alone took up the recoil, which, with a charge of 
powder of 160 1b, (Russian) and shell 736 1b. (Russian), the 
valves being loaded to 40 atmospheres, measured 3ft. 10}in. 
The results of the trials were considered very satisfactory, and it 
was not deemed necessary to continue them further with 
diminishing pressure on the recoil valves, and consequently 
increasing recoil. 


PROFESSOR OSBORNE REYNOLDS ON THE STEERING OF 
SCREW STEAMERS, 


On Wednesday evening Professor Osborne Reynolds gave a 
lecture upon the steering of steamers, in the lecture room of the 
Agricultural Hall, Islington, in connection with the Naval and 
Submarine Exhibition now going on there. We are not able 
this week to give a full account of this interesting discourse, but 
we hope to be in a position to do so in a subsequent issue, Pro- 
fessor Reynolds many years ago was struck with the frequency 
of collisions in which one or both vessels concerned was a screw 
steamer, and he has since watched these events in a critical and 
scientific way. The result has been in his case a conviction that 
the effect of the rudder upon a ship’s course when the screw is 
reversed, the ship’s motion being onwards but undergoing con- 
tinual diminution, is opposite in character to what it would be 
with the engines going ahead. This theory the lecturer 
explained very clearly to his audience, without dealing with the 
matter in too quantitative a way, and, like most earnest men 
when dealing with a subject involving such serious issues as the 
prevention of disasters of large scale, succeeded in carrying his 
hearers with him. Of course he could not avoid exposing the 
way in which courts of inquiry have continually treated theories 
of this kind, where what are supposed to be established opinions 
are called in question, but this was done in the philosophic 
method of a man who fully recognised the inertia of official pro- 
cedure, and made every allowance for the forces operating in 
human verdicts. It was to a certain extent consoling to English 
vanity that Professor Reynolds did not exclude foreign countries 
from his reflections, as he attributes the running down of the 
Grosser Kurfiirst by the Kénig Wilhelm to the fact that the 
steering of the latter vessel had the very opposite effect upon 
her course to that it was intended to have ; and points out that 
the verdict of the German Court of Inquiry was, in spite of 
direct evidence, based upon a neglect to take into consideration 
the effect upon a vessel’s course which a reversal of the screw 
may have. 


HOW NOT TO MAKE A GOOD SHAFT. 


Ir seems that they have something yet to learn in America as 
to how to make a big shaft. The Scientific American says :— 
“The beam engines for the Old Colony steamboat, to be called 
the Pilgrim, are now building at the Morgan Ironworks in this 
city. The boat, which is to be of iron, and about 70ft. longer 
than the Providence and Bristol, is now building in Roach’ 
shipyard at Chester, Pa. The engines are to be very large. 
The cylinders have a diameter of 110in., with 14ft. stroke. The 
two shafts for these engines are the largest ever forged. One of 
them is ready to be turned and finished, and the other, under 
the direction of Thomas F. Doirity, is in the forge. The process 
in so large a work is interesting. The iron used is made up of 
scraps of boiler-plates, nuts, and screws, and horseshoes. These 
are first run together into bars 2ft. or more in length. The 
shaft is built by adding from four to six of these bars at a time 
to the end, welding them on in the furnace and beating them 
into shape with the powerful steam hammer. Then more are 
piled about the end of the shaft at a white heat, and welded on 
in the same way. The two shafts now making measure 40ft. 
long each, with a diameter varying from 27in. to 30in. They 
weigh over 81,000 Ib.” It is practically impossible to make a 
large sound scrap shaft in this way; some of the iron is sure to 
be burned and nearly all to be deteriorated in quality. We 
hear so much about American steel just now that we are sur- 
prised to find scrap iron being used under circumstances where 
steel would have answered very much better. It will be under- 
stood that the boat has but one pair of paddle-wheels, although 
she has two shafts. 


SHEFFIELD TRADE WITH THE UNITED STATES, 


Ws are indebted to Dr. Webster, the United States Consul, for 
early and official details of our trading with his country for the 
quarter ending March last.. The total value of Sheffield exports 
to the States for the three months was £334,670, as compared 
with £281,326 for the corresponding quarter of last year. Steel 
we exported to the value of £107,325; cutlery, £63,909 ; as 
compared with £77,659 and £63,457 respectively, for the similar 
period of 1881. It will be noticed that there is a very large 
increase in steel, while cutlery remains almost stationary. During 
the month of March the value of the exports was £102,920 ; 
steel ranking for £46,039, and cutlery for £25,239. For March, 
1881, the total was £136,911, steel being sent to the value of 
£33,459, and cutlery, £18,465. Both items, it will be noticed, 
are much larger this month than in 1881, but the gross total is 
£34,000 less—a falling off which is entirely due to American 
orders for rails having been largely delivered during the previous 
month, when the total value of exports was £135,027. On the 
whole, the figures are exceedingly satisfactory, particularly in 
regard to our staple trades of steel and cutlery. Next month 
there will probably be heavy consigments of steel rails to the 
States, which will again bring the gross amount much higher 
than for March. 
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The Action of Lightning and the Means of Defending Life and 
Property from its Effects. By AntHur Parnet, Major in the 
Corps of Royal Engineers. Crosby Lockwood and Co, 1882. 


Masor Parnewt has done what many authors try to hide, 
viz., given us in this work the materials upon which he 
has based his conclusions. From many points of view 
this is an advantage. Wecan determine for ourselves the 
trustworthiness of his authorities, and we can also obtain 
some idea of how he arrives at his conclusions, It may be 
inferred that Major Parnell has for some time kept a 
common-place book, and under the heading “ Lightning” 
entered everything he came across in his reading which 
seemed to bear on the subject. The author commences his 
work by furnishing a list of his authorities ; and then gives 
the extracts from the authorities, followed by a long cata- 
logue of incidents of the action of lightning. In Part IT. is 
given the theory of the action of lightning, and in Part ITT. 
the practical measures advocated for protection of life and 
property against the effects of lightning. We may at 
once dismiss more than half of the authorities mentioned 
as valueless, inasmuch as their contributions to the literature 
treating on lightning are more or less a popular rechauffée of 
what other writers have written. Other authorities must 
not be taken as infallible. Snow Harris, for example, 
good as he was, and bespattered with praise as he is by 
those who know no better, had a worthy antagonist in 
Sturgeon, a name too little remembered in the minds of 
electricians of to-day, who successfully combatted many of 
Harris’ proposals. It would be invidious to mention the 
popular treatises from which the author has gleaned, but 
we may say once for all that there is not a popular work on 
electricity which does not teem with errors, or which should 
not be used very carefully in such investigations as this, if at 
all. Let us, for example, test authority by authority. The 
first sentence in Major Parnell’s work r thus : “ Electri- 
city is one form of energy, and therefore necessarily force 
and not matter” (Preece 337). 

Clerk Maxwell—than whom a greater authority never 
lived—says : “There is, however, another reason which 
warrants us in asserting that electricity, as a physical 
quantity, synonymous with the total electrification of a 
body, is not, like heat, a form of energy.” (“ Electricity 
and Magnetism,” vol. i, p. 37, 2nd edition, edited by 
Niven.) We must leave-our readers to decide between 
the doctors—one quoted by the author, one by ourselves. 

The following quotations will give a fair idea of the 
contents of Part I. of this work. We have selected them 
for two reasons—(1) shortness ; (2) because we think the 
repetition of such extracts to be a mere waste of space. 
Had the author said that most authorities agree as to the 
necessity of frequent inspection, we fancy it would have 
sufficed to carry the weight to the mind of the reader of 
the book. 

of rods (p. 74): (1) The state of the earth 
should be tested by means of galvanometers (Jfann, 1875, 
537). (2) M. de Fonvielle has recommended an arrange- 
ment of a short circuit wire, with a galvanometer, to 
fixed to each separate conductor, so that examination 
can always be made (Do.). (3) A convenient form of 
hi gar a for testing conductors has been devised by 

. R. Anderson (Do., 1878, 339). (4) Lightning rods 
should be periodically examined as to points, continuity, 
and earth, and tested with a galvanometer and current 
(Preece, 347). (5) Frequent inspections are needed (W. 0., 
1875, 43)”. And soon. The table giving a list of some 
of the accidents from lightning is well arranged, and in 
the latter part of the book is admirably analysed and 
discussed. 

This brings us to Part IL. that portion of the book 
where the work proper of the author commences. The 
whole of this and the remaining portion of the book 
deserves careful attention, although we doubt if many will 
be converted to all the author’s conclusions, One point, 
however, we must strongly condemn, viz., the introduction 
of new terms. “ Restraint” may be better than “ specific 
inductive capacity,’ but the latter is commonly used, 
whilst the former is comparatively new. This mixture of 
nomenclature is a thing to be avoided. Some, again, might 
object to the ponderosity of the definitions given, it being 
an axiom in scientific writing with the best authors that 
simplicity, the use of Anglo-Saxon words, and clearness, 

and-in-hand. We give one example of the author’s 
efinitions :—“ Electricity is a temporary state of fixed 
separation of a physical property, normally dormant in all 
bodies, with two active agencies, each of a power 
due to a tendency to reunite.” The author justly com- 
pares the phenomena of lightning to that of a large con- 
denser, and we agree with him when he concludes that 
the evidence of the action of lightning is that of an upward 


and not a downward force. Another interesting table | grad 


in this part of the book is one on the influences of various 
substances, As we have previously said, the whole of this 
t of the work deserves attention. Whether the author 
treating of the “rationale of thunderbolts,” or the 
“ accumulation of electricity on the earth’s surface,” or the 
influence of rain, or the action of smoke—he says some- 
thing worth reading. After discussing in the latter part 
of Part IL. the present system of lightning rods, Part III. 
deals with the system advocated. Major ‘Pamell’s conclu- 
sion is, on the whole, decidedly against the existing 
ayeters of protection. He says that usually the roots of 
the rods are in a position adverse to the protection of 
the house, and that the rod itself is more often productive 
of harm than good. He believes more in the efficacy of 
water and gas-pipes, of railways and telegraph lines, for 
protection. He would have a Government inquiry into 
the accidents over large areas, and attempt to provide 
means of protection for such areas, while the muni- 
cipal authorities should provide for the protection of 
towns; and lastly, he suggests methods for protecting 
various kinds of buildings and places requiring protection, 
as well as precautionary measures to be taken in a 
variety of situations by human beings. 


THE INSTITUTION OF NAVAL ARCHITECTS. 

Arter the discussion on Thursday the 6th inst. of Mr. 
Denny’s paper on launching velocities, the following paper 
was read by Mr. J. T. Milton, on 


Luoyn’s as Marine Construc- 
TION. 

This paper, by Mr. J. T. Milton, was designed to show 
that the rules of Lloyd’s Register do not act obstructively 
in the development of the use of high-pressure steam. 
First, as to the restrictions regarding forms or types of 
boilers, Lloyd’s rules require any novelty in the construc- 
tion of either boilers or machinery to be specially sub- 
mitted to the committee at as early a date as possible. 
The merits and demerits of each plan thus submitted are 
very carefully considered, and in very few cases indeed 
have the Committee of Lloyd’s oy oy refused entirely 
to sanction any arrangement which has been proposed to 
be actually used. Nine types of novel boilers have been 
passed unconditionally by Lloyd’s Register, six types have 

en approved of, subject to frequent re-survey, while the 
Perkins’ and Howard boilers are the only types which 
have been strongly objected to and disallowed. Of these 
novel boilers, those of the last-mentioned types have 
already been taken out of the s.s, Wanderer and Howard 
respectively, at the instance of their owners, and replaced 
by others of ordinary form; of the nine passed uncondi- 
tionally, two have been taken out of the vessels in which 
they were fitted, and two have been materially modified. 
Of the five types of boiler approved of, subject to frequent 
examinations, the results in every case have proved that 
the restrictions prescri have been absolutely required. 
Next, with regard to the restrictions imposed by Lloyd’s 
Register in the matter of strength. All structures must 
be made with a strength in excess of the load which they 
are designed to bear, in order to provide for their safety 
in the event of the occurrence of any or all of the following 
contingencies :—Latent defects or plans in the material ; 
errors or defects of workmanship; exceptionally severe 
strains which may possibly be brought to bear upon the 
structures by causesother than those which they are designed 
to resist ; the weakening effects of corrosion or wear and tear. 
First, let us take the case of cylindrical shells, the great 
thickness of which is the greatest obstacle at present to 
the carrying of increased pressures with the present type 
of boiler. Lloyd’s Rules provide a different coefficient of 
stress for boiler shell-plates, according as the longitudinal 
seams are made with lap or butt-strapped joints, and as 
the rivet holes in these joints are drilled or punched, the 
coefficients also varying with the thickness of the plate 
employed. They provide for a stress of about 10 per cent. 
less being borne by punched plate than by the same plate 
in which the holes are drilled; as rivets are not any 
stronger in drilled than in punched holes, the same stress 
is practically allowed upon them in each case by reducing 
the larger coefficients of stress by 10 per cent. so far 
as the rivets are concerned for cases in which the holes are 
drilled. Practically, if boiler-plate unpunched is credited 
with a strength of 20 tons per square inch, Lloyd’s Rules 
credit the punched plates and also the rivets either in 
punched or drilled holes with a strength of 18 tons per 
square inch. Lloyd’s Rules in new boilers made with la 
joints allow a stress of 7750 and 8500 lb. per square inc 
with thin plates, say ;°; thick, according as the holes are 
punched or drilled, in ,®; plates they allow 8250 and 
9000 Ib., in 43 and thicker plates they allow 8500 and 
9500 lb. per square inch respectively. These figures, 
neglecting all possible imperfections of workmanship, and 
assuming a strength of plate of 18 and 20 tons per square 
inch respectively give a margin of strength of 5°2, 4°9, and 
4‘7 times respectively. If these plates become uniformly 
corroded to the extent of ;/;in., the same working pressure 
will produce stresses of about 9300 lb. and 10,200 Ib. per 
square inch in each case, the margin of strength being in 
all cases reduced to about 4°4 times, while a corrosion of 
din. in the three cases reduces this margin to 3°5, 3°8, and 
4:0, and a corrosion of 4; brings these numbers to 2°6, 3°3, 
and 3°6 respectively. This amount of corrosion is not an 
uncommon amount to be met with in boiler shells six or 
eight years old, and would so lessen the strength of the 
thinner plate as to demand a considerable reduction 
of the working pressure, while even in the thicker 
plate the margin of strength is less than many 
prudent engineers would care about working with, 
considering that these figures do not provide for any 
contingency as to defective material or workmanship. 
The rules as they are at present for flat plates do not 
throw any serious obstacle in the way of working with a 
pressure of 2001b. per square inch. A very thin coating 
of greasy deposit appears to be quite as non-conduct- 
ing as a much thicker deposit of crystalline scale. Several 
collapses are traceable to a deposit of common salt, 
through allowing the density of the water in the boiler to 
ually accumulate up to the saturation point ; and in 
one at least of the two or three cases in which the furnaces 
have lately collapsed, but have been found to be perfectly 
clean on the vessel’s arrival in port, this accumulation of 
salt has been the cause of the accident, but the engineers 
have, by freshening the water after the accident, dissolved 
the deposit. All these cases come under the category of 
overheating, not of structural weakness. In investigating 
the strength of furnaces, and in deciding upon what 
margin of strength is necessary to provide for safety, it 
must be remembered that, unlike most other structures, 
their proof strength is also their ultimate strength. Many 
engineers are looking to the locomotive type of boiler as 
offering some werraee in point of weight over the 
marine boiler, but one of the boilers passed unconditionally 
by Lloyd’s Register was of the locomotive type, but its 
performance during the first voy of the vessel was so 
unsatisfactory that the owner ordered another boiler of 
ordinary type to replace it. The flat-sided fire-box does 
not seem to be well suited for marine boilers, and further 
experience with this and with other novel boilers has 
shown that when the fire-door is open, the cold air rushin 
in direct to the tubes contracts them at the ends, an 
causes them to leak ; whereas, in the ordinary boiler this 


air has to pass close over the fire before reaching the 
tubes, 


The discussion on Mr. Milton’s paper was opened by Mr. 
Scott, who spoke of the a value of Fox’s corrugated 
flues for marine boilers. rt. MacFarlane Gray spoke 
with reference to some remarks in the paper, comparing 
Lloyd’s with Board of Trade Rules, and claimed credit for 
the Board of Trade inspectors who carried out their duties 
in spite of the contumely of engineers and shipbuilders 
which they knew they were at times risking. Lloyd’s 
‘Rules were rules of expediency, and were framed to meet 
the shipowners’ view as to what will and will not pay. Their 
—Lloyd’s—Rules were made to protect property, and not 
with reference to what the population might be at the end 
of the year, while the Board of Trade Rules were to pro- 
tect life, and its inspectors had to enforce things which 
might not pay. Mr. Martell opposed this by saying that 
Lloyd’s Rules protected life, because before owners received 
the advantages of Lloyd’s surveys, &c., they had to con- 
form to rules which received the general support of the 
country, and which ensured pee structural design and 
material. Mr. Parker said that Lloyd’s Rules as affectin 
marine boiler construction were sound, and took into con- 
sideration the various conditions involved more completely 
than those of the Board of Trade, and in particular they 
differed from the Board of Trade Rules in that they were 
made upon recent experiments made by themselves on a 
large scale, on the properties of modern material, which 
enabled them to construct economical boilers with factors 
of safety suited to thin and thick plates. In a thin or a 
thick plate the total corrosion in a given time would be 
about the same, so that the greater the thickness of the 

late the smaller the proportionate loss due to corrosion. 
his was allowed for sa Lloyd’s Rules, and hence a boiler 
can be made which will safely carry a high pressure for 
working economical compound engines, and such boilers 
cannot be made under the Board of Trade Rules. 
Mr. Thorneycroft said that he had found locomotive 
boilers work well at sea, so far as large torpedo boats go to 
sea, but they had had some trouble with tube plates. In 
reply to the discussion, Mr. Milton said that to change the 
pressure continually at which a boiler should be allowed to 
work, as had been proposed by Mr. McGregor, would 
involve endless trouble, uncertainty, and loss, and would 
often mean taking out boilers. It was best to allow for 
corrosion from the first, and give a factor of safety that 
would take into consideration the usual life of a boiler. In 
reply to some remarks as to locomotive boilers, he said that 
it became necessary to scale boilers occasionally, even if 
surface condensers were used, and locomotive boilers could 
only be thoroughly cleaned at great trouble, and nothing 
would prevent the trouble at sea with the furnace tube 
plates. In reply to Mr. Gray, he remarked that it would 
not pay shipowners to adopt rules which made boilers that 
- d burst, whether under Board of Trade or Lloyd’s 

ules. 


The next paper read was by Mr. A.C. Kirk, 


On CRACKS AND ANNEALING OF STEEL. 


It is well known that occasionally steel plates have been 
cracked in a way very mysterious and unaccountable, and 
the general cause to which it has been attributed was want 
of annealing, or that process done badly. About the 
middle of June last year Mr. Kirk had his first experience 
of these cracks, The plate—a back tube plate—had been 
flanged at the smith’s fire, heated all over in the furnace, 
straightened up, and allowed to cool in the usual way. 
The centres of the tube holes were marked off for boring, 
and two men were deepening the centres for the boring 
machine with a flogging hammer and punch, when the | 
plate cracked and opened as shown at C D, Fig. 1, showing 
that there was a strain at that point on the plate. The 
plate simply cracked, and was not in the least reduced in 
thickness on either side of the crack, showing that no exten- 
sion previous to fracture took place, in this respect agreeing 
with all the best information he has been able to collect of 
similar fractures which have occurred elsewhere. It is 
difficult to see how a material which can stretch 25 per 
cent. under a sirain without fracture can break with no 
extension at alii This is confirmed by many things we 
see often; notably so in steel rivets shrinking and never 
breaking, flanged boiler fronts, with holes flanged in them, 
which have been heated and worked piecemeal, and which 
he has never found to crack, though tumbled freely about 
before they were put in the furnace and straightened ; 
virtually annealed. From this we may deduce that when 
such fractures occur there is a presumption that there has 
been from the beginning—from the ingot state probably— 
a line of weakness, along which the fracture takes place. - 
As this seemed worth testing he had the plate drilled 
across at the line A B, shown on Fig. 1. The remainder 
of the plate he had heated in the furnace all over to a 
bright red, removed, and laid outside, as in Fig. 1, and 
cold water and wet cloths applied to the shaded part 
marked “ cold,” till it was quite cold. At this time the 
unshaded part, marked “hot,” was hot enough to just set 
tire to straw. The whole plate was now cooled as quickly 
as possible. Thus the upper part of the plate was placed 
in tension to the utmost degree possible S unequal cool- 
ing, and if steel must break when that is done it ought to 
have cracked in the flange marked “hot.” Lying on a 
block of wood he had it struck six times over various parts 
of its surface by full blows of a 281b. hammer, which pro- 
duced no effect. He then had a 28lb. hammer held up 
against the flange at one side and struck four times with 
another, the only result being to bend the flange slightly. 
The same thing was repeated in the middle of the flange 
at the “hot” end, with the same result. He then had the 
flange at hot end at E, Fig. 1, nicked deeply on edge and 
both sides with a rod chisel and 28 lb. hammer, after which 
the plate was struck six blows on the surface without 
fracture. After that the flange was held up on one 
side of the nick by the same hammer and struck 
four times on the other side, without starting a fracture. 
He then had it next supported on two blocks under 
the steam hammer about 6in. apart, and bent the part 
between these 3in., still without producing a fracture, 
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Thus sound steel put intentionally into the greatest state 
of tension ible, by unequal cooling, does not crack, 
and cannot be cracked. It has been stated that contraction 
tears a plate, the fracture then commencing at the edge 
and gradually extending into the plate, and that thus 
extension as in a simultaneous fracture right across a piece 
of steel could not be expected. Mr. Kirk tried this. He 
prepared a plate of mild steel, shaped as in Fig. 2, with the 
object of tearing it by direct tensile strain. The thick- 
nesses decreased in all directions towards the place of frac- 
ture, but more especially along the edge of the plate, and 
of the fracture, as will be seen on reference to Fig. 3. The 
plate stretched between centres 1 $in., when rupture took place 


under a load of 80 tons. The action of stress throughout 
the material is distinctly marked in clearly defined lines by 
the cracking of the surface skin or scale. 


The discussion on Mr. Kirk’s paper may be summed up 
in the remark that good uniform homogeneous steel does not 
behave in a mysterious manner, and that when steel does 
crack as shown in the paper it is because of an incipient 
crack or flaw which has its origin in the ingot, as ina 
blowhole or impurity, and which has followed it in all the 
subsequent working. 


The next paper read was by Mr. J. Farquharson, on 


Corrosive Errects oF STEEL oN Iron 1n WarTeER. 


This paper detailed an experiment designed to ascertain 
the relative corrosion of iron and steel, and the corrosive 
effect on these of the combination when immersed in sea- 
water. Plates of iron and steel of equal size, with an 
aggregate surface of 48 superficial feet, were used. After 
having the scale completely removed by dilute hydrochloric 
acid, they were singly weighed, marked, and placed in a 
grooved wooden frame, parallel and lin. apart, iron and 
steel alternately. The first, third, and fifth pairs were 
electrically combined by straps of iron at the tops; the 
second, fourth, and sixth pairs being left unconnected, and 
therefore each plate of which was only subject to ordinary 
corrosion, as if no other metal existed. The whole series 
so were placed in Portsmouth Harbour, and left 
undisturbed for six months, when they were taken up and 
again weighed. The loss of each plate was found to be as 
under :— 


Oz. Grains, 
3 340 
Steel... .. 4 0 
Iron ... .. 3 190 
Steel... .. 4 157 
Iron .. 4 587 


From the above it will be seen that the three iron plates 
combined with steel lost 21 oz. 57 grs.; that the three 
similar iron plates not combined lost only 11 oz. 137 grs. 
The plates were identical in size and all cut from the same 
sheet, the effect of combination with steel being to nearly 
double the loss of weight. The proof that the great excess 
of loss was not due to anything in the plates themselves 
will be clearly seen -by comparing the combined and un- 
combined steel plates, thus:—The three combined with 
iron lost only 4 oz. 187 grs.; the three uncombined lost 
12 oz. 60 grs., or nearly three times as much as those pro- 
tected electrically by the iron. 

It would be a completely unnecessary waste of space to 
give the discussion on Mr. Farquharson’s paper, because it 
added absolutely nothing to the paper, the remarks being 
of exactly the same tenor as those we have reported in 
the discussion on papers on corrosion before the Iron and 
Steel Institute and the Institution of Mechanical Engineers 
for the last three years. 


The last paper read on this day was by Mr. W. J. Norris 


Own Corrosion oF STEAM Borers. 


This was rather a long paper, the gist of which was to 
show that the presence of air in water was one of the chief 
causes of boiler corrosion, the paper concluding with the 
following remarks :—“ The study of this subject points to 
the remedy to the evil being to supply the boilers with 
water free from air or in solution, and as oil or 
within a boiler can do no good, they should be kept out; if 
this was done boilers would, doubtless, last very much 
longer.” It was past 10 o’clock when the reading of this 
paper was commenced, and with it the much too long day’s 
proceedings terminated, 


On Friday morning proceedings commenced at noon, 
when Lord Ravensworth said that the attention of the 
Council having been called to the small sean ballot- 
in sent in, it was decided that in future the 
poy being sent out in February, would 
the synopsis of the meetings, so that members would not 
have time to lose them or forget them. 

A paper was then read by Mr. H. H. West, of the 
Liverpool Underwriters’ Society, 


Own THE Quatity or MareriAts Usep 


This paper was a condemnation of what are known as 
“ship plates,” the author citing Fairbairn as an autho- 
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rity to prove that they are very bad. The author 
would not say that our shipbuilding iron is universally 
bad, but from investigations which it had occasionally 
been his duty to make, he had found that the ouality of iron 
delivered to our shipbuilders is by no mean universally 
what it ought to be. The process of working the iron intothe 
ship does not necessarily reveal its defects. The greater 
part of the plates of an iron ship have but little curvature, 
and the ordinary processes of preparation afford but a very 
slight test of quality. The plates which are shaped to any 
considerable y wee are usually ordered of special quality 
of iron, and being furnaced, are not likely in ordinary cases 
toshow failure. For manifest reasons he could not quote the 
names and details of particular cases, but some of the facts 
which had come under his official cognisance were such as 
made it a duty to call attention to the deterioration in this 
matter into which we are running the risk of sinking. 
Tron has been, and not infrequently is, delivered for ship- 
building purposes which would certainly not pass the 
Admiralty regulation tests for ordinary B iron. These 
tests were indicated on a drawing, which showed the 
angles to which the various thicknesses must bend cold 
without fracture, and the tensile resistance required with 
and across the grain, as follows :— 
Thickness in y, of aninch. | With the grain. Across the grain, 


Angles. Ang) 
15° 
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It will readily be admitted that these tests are far from 
onerous. During the last few days he had had samples of 
iron taken promiscuously from shipyards in all parts of 
the country ; and the fractures of these could be i ted 
by those interested as the samples lay on the table. It 
is clear that the scantlings required by the rules of the 
classification societies must be based, not on the maximum 
quality, but on the minimum, or at least on the ave 
quality in ordinary use ; so that, in consequence of the 
comparatively low quality of some of the iron used in ship 
construction, an increased quantity has to be demanded ; 
and thus the practical outcome of all this is a tax—a 
rmanent tax—on the whole civilised community, the 

extent of which it is almost impossible to estimate. 
It would probably be impracticable, on account of the 
immense quantities to be dealt with, to submit shipbuild- 
ing iron to the same official tests which steel now under- 

; but he would urge upon ironmakers, in their own 
interest to pass all their material through systematic tests 
of their own before issuing it to constructors. 

is paper was received with some disapprobation b 
the members of Lloyd’s who were present. Mr. Marte 
urged that the specimens of iron shown must be from 
rejected plates, as no i r who did his duty would 
permit such stuff to be worked intoa ship. His experi- 
ence was that very good iron was put into ships. Mr. 
Samuda held a contrary opinion. He thought thanks 
were due to Mr. West for a very able paper. Iron was 
worse now than it used to be, and it was important to find 
out why. Lloyd’s great influence made their certificates 
very valuable, but they never tested an iron plate. Long 
before Mr. Martell’s time Mr. Marten and Mr. Ritchie 
went to Mr. Samuda and got information from him as to 
his practice, and on the data he and others gave them they 
prepared a table of scantlings, but not long after they 
altered their scantlings aking them heavier, adding 
100 tons dead weight to a 500 ton ship. He asked why 
was this, and the reply was that the iron used as a rule 
was not as as his—Mr, Samuda’s—and they must 
make up for quality by quantity. He—Mr. uda 
—never used any iron worse than boiler-plate quality. 
He cited the case of a ship of large size, rated of Tighest 


quality in Lloyd’s books, which when knocked against by 
a barge had four plates broken at once like glass. If 
Lloyd’s had not failed to keep up their standard, iron 
would not be what it was. Mr. Raylton Dixon did not 


y | hold with Mr. Samuda. Boiler plate qualities could not 


be used, as they would be too dear, unless all shipbuilders 
were required to use them by Lloyd’s Rules, so that one 
man could not undersell another by using worse iron. 
Mr. John endorsed the views of Mr. Martell and Mr. 
Dixon. His experience was that boat plates as a rule were 
good. He inserted once in a contract that the plates must 
stand an elongation test, and so confident were makers 
that their ordinary iron would stand it that they only 
charged 2s, a ton extra to pay for the testing, and he had 
bent the plates $ thick 87 deg. with and 34 deg. across the 
strain. Mr. Rundell pointed out that although the 
samples on the table did not seem to be good, it was pure 
assumption that they would not stand a strain of 20 tons 
per square inch. Mr. Withey held that it was the shi 

owners who should insist on iron being tested, not the 
shipbuilder. Boiler-plates were not wanted because the 
ship was not strained by heating and cooling. Forgings 


-were now tested by Lioyd’s, and he was glad of it. He 


had known a 12in. balk to go through the side of a ship 
on the launching ways. It might be held that 95 per cent. 
of the shipbuilders and iron makers were honest men, and 
this was a great guarantee of good quality. 

Mr. West, in reply, said that the samples were not 
picked, nor were they from rejected plates. It was true 
that in Lloyd’s Rules there were stipulations as to quality 
of plates, such as they must bear a tensile strain of 20 tons 
per square inch, but the rule was not insisted on. It was 
only when some question arose that plates were tested to 
see if they conformed to this rule or not. He looked to 
the iron makers to improve the quality of the product, 
which would be much to their own advantage. A vote of 
thanks was passed to Mr. West. 


We postpone our account of the remaining proceedings, 


AN INDICATOR CLOCK. 


A LiTTLe time ago we illustrated a watchman’s detector of 
very simple design, and yet effective in operation, made by 
Messrs. Elliott. We now illustrate a somewhat similar piece of 
mechanism made by Messrs. Feur, of Stuttgart. It is, like that 
of Elliott's, intended to record the movements of the watchman, 
and show that he visits the various parts of the factory, &c., at 


the proper times. The clock is under lock and key, so as to 
prevent wilful or ignorant tampering. At each point where it is 
desired to record the watchman’s visit is a signalling key, when 
by means of a button or push, similar to that of an electric bell, 
the circuit can be completed. The clock contains as many 
electro-magnets e e ¢ e, Fig. 2, as there are signalling keys, and 
when the circuit is completed the current passes through the 
corresponding electro-magnet and its armature is attracted. 
This armature carries a needle to perforate a paper dial. This 


Fic. 2. 


paper dial is marked as shown in Fig. 1, and makes a complete 
revolution in twelve hours, after which it must be replaced a 
new one. A hand may be placed in front of the dial, 
to allow of its being used as an ordinary timepiece. The posi- 
tion of the perforations on the dial shows the time at which the 
watchman made his signal, and the point from which it was 
made. The interior of the clock is shown in Fig. 2, where P P 
KK indicates the case, and S part of the clockwork arrange- 
ment ; the whole arrangement, in fact, being clearly shown, 
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COMPOUND ENGINE AT THE CRYSTAL PALACE. 


PART END ELEVATION OF 
ENCINE 


MESSRS. JOHN FOWLER AND CO., LEEDS, ENGINEERS. 


SIDE 


ELEVATION 


i 


We illustrate above a semi-portable engine 25-horse power 
nominal, of the “Yorkshire” type, shown at the Crystal Palace 
by Messrs. J. Fowler and Co., Leeds. The engine stands in the 
shed at the side of the corridor from the Low Level station, 
back to back with Messrs. Davey, Paxman, and Co.’s engine, 
illustrated in Tuk Enornrer for March 24th, 1882. 

The engine has a high-pressure cylinder 94in. diameter, and a 
low-pressure cylinder 16in. diameter, the stroke of both being 
18in. ; number of revolutions per minute 120. The heating sur- 
face in the fire-box is 52°8 square feet, and the tubes 303 square 
feet, in all 855°8 square feet. The grate surface is 12 square 
feet. In all the compound engines made by this firm 10 circular 
inches per nominal horse-power of low-pressure cylinder are 
allowed, not less than 14 square feet of heating surface, and 
0°4 square feet of grate surface. The Crystal Palace engine has 
an extra large fire-box for inferior fuel. It drives two No, 7a 
Brush machines, feeding 32 arc lights. We have not yet indi- 
cated the engine, but we are informed by Messrs. Fowler that 
diagrams which they have taken show that the engine indicatss 
nearly 50-horse power. Now it will be remembered that the Davey 
Paxman engine drove two No. 7a dynamos with 43-horse power, 
and it is well known that the reputed resistance of the 7A 
dynamo is not over 20-horse power. It would appear, therefore, 
either that Messrs, Fowler’s engine works with much friction or 
that there is some error in the diagrams. We hope to have an 
opportunity of checking the results in a few days, when we shall 
oie the results before our readers. 

The engine is a well made, strong machine, not remarkable for 


finish, but like all Messrs. Fowler’s engines well adapted to doa 
great deal of hard work in a satisfactory way. It is fitted with 


two fly-wheels, and the cranks are well balanced. In our 
engraving only one fly-wheel is shown. The governor is sensitive 
of the Buss type. The engine runs very steadily, and gives 
regular turning. It is quite competent to drive a third dynamo 
if pressed. 


Society or Arts.—The following are the arrangements for the 
— at the Society’s ordinary meetings after Easter :—April 

9th : Discussion on the ‘Channel Tunnel,” to be opened by Sir 
Edward Watkin. April 26th: ‘‘ Telephonic Communication,” by 
Colonel Webber. May 3rd: ‘‘ The Fire Risks Incidental to Electric 
Lighting,” by T. Bolas, F.C.S. May 10th: ‘The Fish Supply of 
London,” by Spencer a H.M. Inspector of Fisheries—W. 
H. Gladstone, M.P., in the chair. May 17th: ‘‘ The Constant 
Supply and Waste of Water.” 7° . Deacon—Sir Frederick 
Bramwell, F.R.S., in the chair. e last ordinary meeting of the 
session will be held on the 24th May. 

WATER PowWER IN THE PuNJAB.—There are numerous canals in 
the Punjab offering every facility for the establishment of manu- 
factories for making up the raw materials which are plentiful there. 
Cotton, wool, hides, hemp, &c., are to be had in abundance in the 
Punjab ; there is also a population sufficient to supply the labour 
required for factory operations ; but the scarcity and dearness of 
fuel is such that it is almost impossible to e a manufactory 
remunerative where steam power is necessary. For this reason the 
Lieutenant-Governor notifies the localities where water power is 
available, and the conditions under which it will be leased. On 


the Bari Doab Canal there are twenty-six sites at which water 
power in excess of 200-horse power is available. A metalled road 
passes at a short distance from them, and a railway is about to be 
constructed from Amritsar to Pathinkot, which will pass withina 
few miles of all of these sites. On the Western Jumna Canal 
there are four sites at which there is water power in excess of 200- 
horse power, and eight other sites where from 100 to 200-horse 
wer is available. e Grand Trunk road is at no great distance 
rom any of these sites. The Government are prepared to grant 
the use of the water for working machinery for — not exceed- 
ing twenty years on the following terms :—For the first three years, 
nil; for the second five years, Rs. 60; for the third six years, 
Rs. 100; for the fourth six years, Rs. 150. In the first n 
miles from the head of Bari Doéb Canal there are nineteen falls, 
varying from 4°5ft. to 9°5ft. in height, where the minimum supply 
of water is 1500 cubic feet per second. They are so close together 
that there would be little difficulty in joining two or even more of 
them by a channel for the supply of the mill, if it were proposed to 
use machinery requiring a greater fall than is available at any one 
site. This has already been done for the ‘‘ Punjab Sugar Works 
Company, Limited,” which has been established at Sujanpur be- 
tween the fifth and sixth falls. There is a flour mill at theseventh 
fall of four pairs of stones, worked by native machinery. The first 
fall available on the Western Jumna Canalis at the crossing of the 
Grand Trunk road from Umballah to Delhi, about two miles from 
Karn4l. The second is about one mile, the third two miles, and 
the fourth five miles from the metalled road, the communication 
being by the unmetalled road along the canal bank. At each of 
these sites there is more than 500-horse power available, and it 
need hardly be pointed out that some of this may be used for 
electric lighting purposes, 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 
YrsTERDAY—W ednesday—the ironmasters’ quarterly meeting was 
held in Wolverhampton ; and to-day there was the Birmingham 
quarterly meeting. These had been preceded by the withdrawal 
of the circular which was issued by Mr. E. Fisher-Smith announce- 
ing a drop of 1s. per ton in furnace coal. 

The resistance of the miners to the reduction in wages which 
this drop would carry, according to the sliding scale, was so reso- 
lute that, by miners’ delegates, it was represented to the coal- 
masters who were called by Mr. Fisher-Smith to receive the 
delegates, that if the reduction should be attempted to be enforced 
after that meeting, all the miners in South Staffordshire and East 
Worcestershire—thin coal as well as thick—would turn out. And 
there is abundant room to conclude that that would have been the 
case. What would have been the effect upon the iron trade was 
foreshadowed in the circumstance that by Thursday, when the 
meeting of coalmasters was held, portions of finished ironworks 
had been stopped for want of fuel, and blast furnace plants had 
begun to feel the pinch. The upshot of the deliberations, which 
extended over three hours, was that the meeting asked that the 
circular should be withdrawn. True to his promise made to the 
deputation of representative miners who had waited upon him, Mr. 
Fisher-Smith ted the d of his fellow coalmasters, and the 
men on their part did not persist in the demand which they had begun 
to urge, that wages should be advanced. They are all therefore at 
work again at the old wages, and the prices of coal remain unchanged, 
consequently the leading quotations announced upon at the open- 
ing of the Wolverhampton quarterly meeting were without 
alteration upon the three months. Lilleshall pigs were quoted 
£3 10s. for hot and £4 10s. for cold blast sorts, and £7 10s. was re- 
declared as the price of marked bars, with £8 2s. 6d. for Round 
Oak qualities. Buyers would not, however, give these figures ; 
and in leading sorts little or nothing was done. 

There were sales to the hurdle and fencing firms of bars at 
£6 10s. per ton—a figure scarcely in advance of the price here of 
bars from South Wales. Certain sheet-making firms were accept- 
ing under £8 for singles, less than £9 for doubles, and within £10 
for lattens, in cases in which specifications were forthcoming. 
But such prices were ‘not quoted in the open market, and by some 
makers they were promptly rejected. The demand was only light. 

Such are the rates which some galvanisers are taking that there 
were firms in that industry who were not quoting because they 
could not take the rates at which orders were mostly offered, yet 
they were prepared to give their customers the advantage of the 
lower rates, at which they are able to buy black sheets. 

South Wales scrap was fairly plentiful, but consumers and 
vendors could not come to terms. Shearings cannot be got from 
the works in the Southern Principality at under 55s. per ton. To 
bring the commodity to this district costs another 10s. Yet buyers 
will not spring anything upon an offer of 60s. perton. This is a 
drop of 10s. upon the quarter ; but the sellers have dropped only ds. 

Pigs of the Spring Vale brand were quoted £3 5s., £2 17s. 6d., 
and £2 7s. 6d. respectively, without securing sales at those prices. 
Derbyshire and Northampton and Wiltshire Pigs were plentiful 
and mostly easy. There were about 100 tons of hematites on the 
market, offered by a broker on the behalf of a speculator who is 
now anxious to realise; but 70s. was still makers’quotation for 
Barrow, and 72s. 6d. for Tredegar sorts without sales. 

Cokes were firmer. This was due to the decreased output of 
slack coal. Derbyshire sorts were oo 15s. to 16s.; South 
Wales qualities, 14s. 6d. to 18s.; and Wigan and North Stafford- 
shire, 14s. to 16s. 

Coal was easy at 7s. per ton as the unrivalled quotation for forge 
qualities generally; and ironmasters repo the purchase 
recently of heavy lots from the Derbyshire pits. 

At the Birmingham quarterly meeting to-day buyers held off, 
in the hope of getting better terms. Sellers, however, discouraged 
the expectation. Crucial quotations were declared unchanged, as 
in Wolverhampton all-mine pigs were 67s. 6d. to 70s., and marked 
bars £7 10s. The Welsh tin-plate makers met, and determined to 
reduce production 15 per cent. Sheet makers and galvanisers held 
meetings before ‘Change opened. 

In Birmingham, as in Wolverhampton, the project to make steel 
by the basic process in South Staffordshire was favourably dis- 
cussed. The proprietor of the Spring Vale furnaces, Mr. Alfred 
Hickman, and a few other ironmasters, having ascertained in the 
laboratory that the common pigs of Staffordshire are better fitted 
for that process than the general run of the Cleveland pigs, have made 
a common purse to defray the cost of putting a basic lining into a 

mer converter here, and for otherwise preferring to check the 
information supplied by the laboratory by the practical results of a 
6-ton “‘ blow.” Mr. Thomas himself has no doubt whatever of the 
fitness of Staffordshire crude iron for the purpose, and he is assist- 
ing Mr. Hickman in conducting the trials ; indeed, is not declining 
to contribute to the outlay which will be necessary. Upon success 
being secured by these trials, a steel-making plant, upon the 
Thomas-Gilchrist method, will be at once begun in South Stafford- 
shire. It is not intended there to roll either rails or ship-plates, 
but to prepare ingot metal and blooms for the use of the hardware 
and other manufacturers in this district who at present obtain the 
small supplies they as yet need mainly from the Llandore Works 
and from Sheffield, for it is held that the basic bloom will early 
—, itself capable of doing what the Siemens-Martin bloom 
will do. 

At the last previous quarterly meetings of the iron trade in 
Birmingham and Wolverhampton marked bars were generally 
quoted £7 10s., but Messrs. Bradley, by an advance of 10s., raised 
their productions to £8, the Earl of Dudley’s remaining at £8 2s. 6d. 
Quotations for sheet iron were very firm, at £8 10s. to £8 15s. for 
singles, and £10 for doubles. Ata meeting of the Galvanisers’ 
Association galvanised sheets in bundles were fixed at £15 10s. per 
ton, delivered, as the minimum. Hot-blast pig was £3 10s., and 
cold-blast 20s. over. Part-mine was £2 17s. 6d. to £3, and cinder 
sorts £2 5s. to £2 7s. 6d. 


NOTES FROM LANCASHIRE. 


(From our own Correspondent.) 


Manchester.—The Easter holidays and the quarterly meetings 
combined have, during the past week, to a large extent, caused a 
practical suspension of busi both in the iron and the coal trades 
of this district. The ironworks and the collieries have in most 
cases been stopped for half the week, and large buyers are holding 
back further orders until they see the result of the meetings at 
Middlesbrough and Birmingham. What trade there has been doing 
has consequently been of the most meagre description, and not 
sufficient to afford any actual test of prices beyond the fact that 
an easier tone unquestionably prevails in the market. 

There was only a very poor attendance in the iron section of the 
Manchester Selengs on Tuesday, and the finished iron makers 
especially were conspicuous by their absence. There were a few 
inquiries for odd lots of outside brands of pig iron from small con- 
sumers, but beyond a few trifling sales there was no business done, 
and any quotations of prices can be regarded as little more than 
nominal. For Lancashire pig iron delivered equal to Manchester 
makers are asking 47s. to 48s. per ton less 24 for forge and foundry 
qualities, and during the week sales to a small amount have been 
made at about these figures, with further inquiries in hand which 
it is hoped may lead to business. In outside brands of pig iron 
prices vary considerably. Both Lincolnshire and Derbyshire irons 
are to be bought at very low , Sellers in some cases offering 
at as low as 47s. and 47s. 6d. less 24 delivered into this district, 
whilst in other cases makers are asking 48s., and for Derbyshire as 


high as 50s. and 5is. per ton less 24. Middlesbrough iron is 
nominally quoted at 51s. 4d. to 51s. 10d. per ton net cash delivered 
equal to Manchester. 

In the finished iron trade new orders are very scarce, and 
inquiries are only coming in to a limited extent, but most of the 

ers have still work in hand to keep them going, and for the 
present seem disposed rather to tour on with their orders than 
— for new business at a sacrifice upon existing rates, Where, 
owever, sellers have to come into the market, prices are against 
them, and although makers as a rule are still helding for £6 15s, 
to £6 17s. 6d. for bars delivered into the Manchester district, the 
recent action of one of the leading Staffordshire makers in reducing 
list rates is generally as the prelude to a similar step by 
makers in this district when they have to replace their contracts. 

The condition of the engineering branches of trade shows no 
material change. In most branches, such as tool makers, locomo- 
tive builders, boiler makers, wheelwrights, machinists, and the 
leading ironfounders, the orders in hand are keeping works well 
employed, but complaints are still made of the low prices at which 
orders can only be secured, and there does not appear to be 
generally that influx of new work or even of inquiries as was the 
case a short time back. 

The Manchester Smoke Abatement Exhibition, which has now 
been open for nearly a month, the specified period which the pro- 
moters originally had in view, has proved sufficiently successful to 
encourage its continuance until the end of April. Amongst the 
exhibits presenting some features of novelty to which I have not 
already referred, I noticed an ingenious, but simple arrangement, 
which the Whittaker Heating Apparatus Company, of Bolton, 
has adopted for automatically — the fre. in connection 
with their well-known convoluted stoves. This is effected b: 
simply placing metal rods between a series of convolutions, whic 
expand or contract according to the heat to which they are exposed, 
and by their expansion and contraction operate upon a lever, 
which opens or closes the draught door of the furnace, according 
as it is regulated to the heat required. Mr. J. Redgate shows a set 
of furnace bars and fittings, which he terms “‘ The Triplex,” and 
which deserve a word of notice. The bars are suitable either for 
straight or circular furnaces, and the inventor claims for them 
exceptional lightness and durability, together with economy of 
fuel and strength of draught. The chief features of the bars are 
that they admit air through their entire length, and by the peculiar 
construction of the bars, which have grooves in the sides, converg- 
ing at the top of the bar, the air currents are so arranged as to 
produce a threefold concentration on entering the fire. By this 
arrangement it is claimed that the adherence of clinkers is pre- 
ven and an equal combustion of fuel is secured. There are 
many other exhibits presenting excellent features, but as they were 
mostly shown in London, or have already been exhibited elsewhere, 
I need not refer to thein in detail here. 

The Manchester Corporation are taking in hand the re-construc- 
tion of a couple of bridges which, when the work is completed, 
will be a great improvement in facilitating the increasing heavy 
traffic in the business portions of the city. One of these is the 
widening of the bridge over the Ashton, Stockport, and Oldham 
Canal in Ancoats, for which drawings are being prepared. The new 
bridge will have a span of 45ft. 6in., and is to constructed of 
wrought iron girders supported on brick pillars. The other under- 
taking is the lowering of the crown of the Rochdale Canal bridge in 
Princess-street, to the extent of 1ft., so as to provide an easier 
gradient for the heavy traffic in connection with the large shipping 
warehouses in the immediate neighbourhood. 

The coal trade has been extremely quiet during the past week, 
and although quoted rates are nominally unchanged, there is so 
much stock on offer in the market that the actual selling prices, so 
far as all classes of round coal are concerned, are very irregular. 
Best Wigan coals at the pit mouth average about §s. 6d. to 9s.; 

second qualities, §s.; inferior sorts, 6s. to 7s. Pemberton 
our feet, 6s. 6d. to 7s.; and common round coals, 5s. to 5s. 6d. 
per ton. Inquiries for gas coals are coming into the market, and 
judging from the prices already being quoted—best qualities of 
screened Lancashire gas coal being offered at the pit mouth at 
6s. 6d. to 7s. per ton—consumers will again be able to place out 
contracts on very favourable terms. Engine classes of fuel move 
off better than round coals, but considering the limited production 
of slack, prices do not harden to the extent which had been 
anticipated. Burgy at the pit mouth averages about 4s. 6d. to 5s., 
and good slack, 3s. 9d. to 4s. 3d., with inferior sorts to be bought 
at, from 2s. 6d. to 3s. 3d. per ton. 

The shipping trade continues very dull, and Lancashire steam 
coal delivered either at Liverpool or Garston can be bought at 
6s. 6d. to 7s. per ton. 

Barrow.—The depressed state of the hematite pig iron which I 
have noted for some time past still continues, ont the indications 
of a revival are not yet evident from any quarter. At Carnfortha 
furnace has been blown out, but makers generally are keeping up 
the heavy output of metal, and the production of metal on the 
west coast is estimated at about 35,000 tons. The demand on 
American and continental account is quiet, but home buyers show 
a we ged better disposition in placing of contracts. Exports of 
metal are increasing to foreign ports; but the heaviest ton- 
nage is being dispatched by rail. Stocks are in a stationary 
——, thus showing that the whole of the output is being 

elivered. The tone of the market, although decidedly quiet, 
does not appear to be in a state to cause anxiety, as it is hoped the 
lowest point has been reached, the condition of the market being 
practically the same during the few weeks. No. 1 Bessemer 
is quoted at 57s. per ton, No. 3 forge 55s. 6d., net f.o.b., three 
months’ delivery. The position of the steel trade hasundergone no 
change of any note since last week. Makers are fully employed, 
and the demand is well maintained. Iron shipbuilders are getting 
into a better position, having secured further contracts. Other 
industries in steady work. Iron ore 14s. to 15s. per ton at the 
pits. Shipping better employed. 

The Barrow Shipbuilding Company have received an order from 
a Liverpool steam shipping pany for a st of 4000 tons. 
The Royal] Mail Steamship Company have likewise placed in the 
hands of the same company an order for a steamer of their line. 
This is the second order given to the Barrow Company by this 
firm, the previous one being as yet in the initiatory state of 
construction. 

The Distington Iron Company is putting its furnaces into a 
thorough state of repair for relighting. These furnaces it will be 
remembered were all blown out some time ago. The Lonsdale 
Company have blown out a furnace, but have put another in blast. 
The extensive boring operations which are being carried out in 
Cumberland show no sign of slackening. The Birks Company is 
boring on land in close proximity to its present pits; and the 
Mowbray Company is opening out its No. 1 pit, and extending 
No. 2, 3, and 4. The tramways which are being constructed for 
Mr. Stirling and for the Carron Company in order to facilitate the 
transit of ore are being pushed on rapidly. 


THE NORTH OF ENGLAND. 


(From our own Correspondent.) 

THE quarterly meeting of the Cleveland iron trade was held in 
Middlesbrough Exchange on Easter Tuesday. The attendance was, 
however, extremely small, and by no means equal even to an 
average weekly meeting of the trade. There was little or no busi- 
ness done. The general tone of the market was firm at previous 
prices. Merchants now quote precisely the same as makers, viz., 
48s. 6d. per ton f.o.b. for No. 3 g.m.b. Iron for prompt delivery 
continues scarce. It can only be had from the warrant stores, or 
from makers, and warrant holders seem as averse to part with it as 

roducers. The stoppage of the manufactured ironworks for the 
Easter holidays will relieve, it is expected, the severity of the 
pressure for a time. All of them have been laid for four shifts. 

The manufactured iron trade continues steady at previous prices, 


viz., £7 5s. for plates and £6 12s, 6d. for angles and bars. Large 
buyers of shipbuilding material are still holding back from making 
fresh contracts, in hopes of more favourable prices, which they 
think likely to ensue shortly. These hopes are built upon the 
knowledge that production has recently increased considerably, 
owing to the restarting of idle works. But on the other hand, it 
must be remembered that several new shipyards have been com- 
menced both in England and Scotland, a also on the Continent ; 
and it is a question whether these will not absorb the surplus pro- 
duction, Another element in the problem is the scarcity of iron- 
worker labour, and its consequent unruliness. Indeed, the difficulties 
of iron manufacturers seem to be so much on the increase that 
all prospect of profit is rapidly disappearing. Instead of being a 
remunerative business as it was thought to be three months since, 
when everyone was anxious to enter it, and when the iron workers 
upset the sliding scale and obtain the 74 per cent. advance of 
wages, it is now clearly proved to be the reverse. The average 
value of all contracts upon the books for the remainder of the year 
has just been ascertained by the Board of Arbitration, and placed 
as evidence at the disposal of Mr. Pease, the arbitrator. Taking 
ship-plates as the basis, this ascertainment shows the followin 

remarkable and unexpected result, The investigation cubenaed 
the order books of the whole of the North of England plate-makers : 
Average price per 


Weight of iron 
plates sold. ton at 
Tons, a6 4. 
Firet quarter .. .. oc 206.500 .. «. 3 3°36 
Second quarter .. .. .. .. 115,627 .. .. 6 4 660 
Fourth quarter .. .. .. .. 27,776 .. .. .. 610 10°05 


The first quarter is taken to end on March 2ist, when the ascer- 
tainment took place ; and the second quarter to commence at the 
same date, aaa to extend to June 30th. From these statistics 
it would appear that the North of England plate makers are fully 
sold for the second quarter of the year, three quarters sold for the 
third quarter, and one quarter sold for the fourth quarter; or, 
condensing all the sales into consecutive deliveries, they may be 
said to be fully sold for six months ahead. This is ae with a 
present abundance of ifications, and even considerable pressure 
for quick delivery. It will be noticed what a wide difference 
there is between the prices theoretically attainable and those 
practically obtained. e former are now about £7 2s. 6d. net 
cash at works, and the latter about £6 7s. 6d., or 15s. per ton less, 
This ought to open the eyes of the men’s leaders, and of the 
arbitrator in the present reference, to the absurdity of looking to 
current quotations as any guide to realised prices. Reverting to 
the existing struggle between buyers and sellers of manufactured 
iron, it seems probable that with such well-filled order-books the 
latter are scarcely likely to be forced into any new position more 
favourable to the former. 

The arrangements which have long been under preparation by Mr. 
E. F. Jones for taking blast furnace slag to sea are now complete, 
and seem to answer admirably. The slag is broken up and tip) 
into hopper barges, with scarcely any manual labour at all. e 
cost of towing to sea, tipping, and bringing back the barges, with 
interest, depreciation, and every other charge, does not exceed 1}d. 

r ton. e firms at present adopting this method are Messrs. 

ones, Duning, and Co., of the Normanby, and Edward Williams, 
of the Linthorpe Ironworks. It is expected, however, that very 
shortly Messrs. B. Samuelson and Co., Wilson’s, Pease, and Co., 
and the Tees-Side Co., will be forced to do the same. The 
Cleveland Institution of Engineers are endeavouring to get the 
pioneers of this branch of engineering to lay their experience before 
them, and it will then no doubt be thoroughly discussed, and an 
impetus will be given to the further adoption of the practice. This 

ill not be before it is needed, as the immense heaps of slag which 
are being piled up on the banks of the Tees in some places are not 
only unsightly but are endangering the level of the bed of the river 
and also that of the contiguous properties. 


THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

Tuis has been a week of holiday making, and the magnificent 
weather has tempted our artisans and others to prolong their play 
days. The briskness of several of the local trades, however, has 
caused the —"" to be more strict in requiring the men to 
return promptly to their employment, which was not generally 
resumed till Wednesday, and in one or two departments the work- 
men are certain to make a full week of it. 

A Sheffield manufacturer who has just returned from Spain 
informs me that the Spanish merchants are anticipating a revision 
of their tariff arrangements which will encourage trade with this 
district. They are in hopes that England will lessen the duties on 
their wines, and that the Spanish Government, in return, will put 
England on the most favoured nation basis as regards cutlery, 
hardware, steel, and similar articles in which the Germans have at 
present “the pull.” This causes them torefrain from ‘‘ stocking,” 
and to buy ‘‘ from hand to mouth,” so that they may be able to 
ad full advantage of the new arrangements the moment they come 
in force. 

In France—the same gentleman informs me—there is now every 
prospect of the cutlery trade with Sheffield being carried on with- 
out the vexatious uneasiness which has too long prevailed in conse- 

uence of the uncertainty as to tariffs. In the expectation of the 
Taties being seriously advanced, French agents purchased largely 
so as to be able to obtain the advantage of the lower fiscal arrange- 
ments. This ‘‘ stocking” accounts for the French trade being at 
present very quiet. There is now no fear, however, of its future— 
the settlement of the tariff question having again encouraged local 
manufacturers to push business in the Parisian and other markets. 

The Board of Trade returns for the quarter bring out very 
clearly how rapidly Russia has fallen away as a customer for some 
of the leading productions of the Sheffield district. Hardware 
and cutlery, for the month of March, were only sent to the great 
country to the value of £2671; pig iron, £1685; bar, angle, bolt, 
and rod, £788; iron rails, nil; steel rails, £1000 (nothing in 
January and February); hoops, sheets, and boiler and armour- 
plates, £6479. On the other hand, the demand for English steam 
engines in Russia has increased from £1429 in March, 1881, to 
£10,753 in March, 1882. The United States shows the greatest 
increase, taking during last March hardware and cutlery to the 
value of £52,183; pig iron, £157,732; bar, angle, &c., £22,880; 
steel rails, £127,369, as compared with £34,396, £113,041, £9211, 
and £105,886 respectively, Australia is another rapidly improving 
market, as I have indicated in my weekly reports for many months. 
In hardware and cutlery Australia has risen from a value of 
£41,023 in March, 1881, to £77,872 in March, 1882; bar, angle, 
bolt, and rod, from £17,718 to £41,972 ; hoops, sheets, &c., from 
£68,777 to £99,097. In steel rails there is a falling off on March, 
1881, but the value (£28,713) is double what was exported in 
March, 1880. Germany shows a remarkable advance in pig iron 
(from £43,132 to £81,934); in bars, angle, &c., £2237 to £8525; 
hoops, sheets, &c., £9817 to £12,947. 

essrs. Atkinson Brothers, of the Milton Cutlery Works, who 
recently took a 13,000 dozen order for cutlery for the Government, 
have this week booked a 2000 dozen Government order for knives 
for the 

Messrs. Tasker, Sons, and Co., of Angel-street, Sheffield, who 
have shown great enterprise in the introduction of the telephone 
and the electric light, intimated to the Sheffield Corporation on 
Wednesday their intention to form a local company for the introduc- 
tion of the electric light in Sheffield, Messrs. Charles Cammell and 
Co., Limited, have received an important order for armour-plates 
from the Italian Government, who are a the con- 
struction of another heavily-plated warship, capable of resisting the 
most formidable ordnance yet invented. The plates are after the 

pound—steel-faced—type patented by Mr. Alexander Wilson, 
and which are largely coming into use in the French Navy. 
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NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


Tue Glasgow iron market was closed from 
Wednesday, the 5th, until Tuesday last, the 
10th inst., on account of the holidays, and the 
result has been that there is less to record with 
reference to the course of business than usual, 
The market has, however, reopened with a fairly 
satisfactory feeling. The export trade cf the 
week in pig iron was com Boo tone’, good, 
amounting to upwards of 12, 


on in for, and, succeeding in getting it, had 
und ready customers. For many years the 
colliery had been abandoned, but the merits of 
the seam had tempted fresh enterprise. This 
coal, an excellent bituminous kind, is now sold 
at 7s. per ton, admirably adapted for house 
be put , and if there were sufficierit of it could 
_ into the London market at about 17s. per 


5g ae is rife as to the successor of Mr. 
Menelaus, of Dowlais. Iam now in a position 
to solve the que: Mr. Darling, a relative of 


10,000 odd in the preceding ‘week. There has 
also been a diminution of from 500 to 600 tons 
in the stocks in the public stores, and merchants 
doing business with the Continent report that 
some fresh in cme have just come to hand, 
The American rtment of the Scotch pig iron 
trade poe vend ull, the selling prices at New 
York being 2s. to Qs. 6d. per ton less than the 
terms offered at Glasgow. There is a probability, 
however, of an improvement being experienced 
in the Canadian demand for Scotch pig iron. 

When the market reopened after the — 
on Tuesday business was done at 48s. 3d. 
48s. 44d. cash. 

The market opened firm on Wednesday —¢- 
but was flat in the afternoon, at 48s. 3d. 
47s. 114d. cash. To-day—Thursda:; 
was done for 48s, O}d. to 47s. 11d. cas 

The demand for makers’ iron being steady for 
home consumption and export, there was not 
much change in prices, The quotations are as 
follow::—f.o.b. at Glasgow per ton, No. 1 Gart- 
sherrie, 58s. 6d. ; No. 3 51s.; Coltness, 58s. 6d. 
and 52s, 6d.; Langloan, 59s. ‘and 53s 58s. 6d.; Sum- 
merlee, 57s. 6d. and 49s,; Calder, 57s. 6d. and 
51s.; Carnbroe, 52s. and 48s. 6d.; Clyde, 51s. 6d. 
and 49s.; Monkland, 49s, and 47¢.; Quarter, ditto 
ditto; Govan at Broomielaw, 49s. and 47s.; 
Shotts at Leith, 58s, 6d. and 54s, 6d.; Carron 
at Grangemouth, 50s. 6d. (8 ly selected, 53s.) 
and 49s. 6d.; Kinneil at Boness, 47s. 6d. and 
46s, 6d.; Glengarnock at Ardrossan, 52s. 6d. and 
48s, 6d. ; 49s. and 46s, 6d.; Dalmelling- 
ton, 49s. and 47s, 6d. 

It is worthy to note that at the present date 
the imports of Middlesbrough pig iron at Grange- 
mouth show a comparative decrease since Christ- 
mas of 1283 tons com rs with those of the 
corresponding period of last year. This is due to 
the fact that No. 3 Scotch iron is being largely 
used to displace Cleveland, in consequence of the 
price of the latter at present making it unprofit- 
able for shipment. 

There is nothing fresh to report with reference 
to the condition of the manufactured iron trade, 
in almost every branch of which there is steady 
employment. The engineering and ironfounding 
branches continue busy, and there is some pros- 

t of the moulders strike in the a 
ironfounding branch coming to an pa | termina- 
tion. In the course of the past week £13,600 
worth of machinery were shipped from the 
Clyde, besides £1750 worth of sewing machines, 
£23,800 worth of other iron manufactures, and 
£3155 worth of steel manufactures for America 
and New South Wales. 

The coal trade is rather more brisk, a number 
of good orders having been booked for shipment 
to Canada, San Francisco, and the Continent. 
There is no change in prices. For the present 


the colliery owners the of Scotland have 
abandoned the reduce wages, but a 
reduction of 12 gang has been carried into 
= in ss an Lothian and in Fife and 


be — of the Clyde Coal Company 
(Limited) has been held in Glasgow, to confirm 
resolutions for winding up the present concern 
and transferring it to a new company. Mr. W. 
D. Gillies, the chairman, explained that the 
nominal kind of liquidation which the scheme 
involved wovld not come into effect immediately 
but would only do so when they find that their 
object can be carried out. He stated that the 
additional share capital to be raised under the 
new scheme was not to increase the capital now 
in the undertaking but to substitute share capital 
for liabilities, and enable the directors at once to 
complete the purchase of their wagons instead of 
purchasing over a term of years ata high interest. 


WALES & ADJOINING COUNTIES. 


(From our own Correspondent.) 

THE sod has been cut on the Treferrig Railway, 
which will open out a new field for the Taff Vale. 
Itisevident that the Taff Vale Co. is awakening to 
the necessity for new enterprise, and I shall not 
be surprised if it does not run from the Clydach 
colliery into the Ogmore, and divert some of the 
mineral traffic that now runs down the Great 
Western. The Taff Vale line has also a connec- 
tion with Llancaiach, from the Aberdare junction, 
and in a short time this will be opened to passen- 
ger traffic. At Swansea there isa divided opinion 
with respect to the merits of the Swansea Bay 
and Rhondda Railway, which is now an accom- 
plished fact, and the G ynoorrwg, and it is certain 
that though a e section of the leadi 
Swansea are gratified that the Swansea 
was passed, strenuous effort will be soe hy in 
another session to get the Glyncorrwg also. At 
the rear of the Rhondda Valley large tracts of 
virgin coal lie undeveloped, but before many 
years have passed, all these will - thoroughly 

ned out. I hear of one tract of 300 acres of 

o. 3 Rhondda, a coal that is now fast becoming 

exhausted, 

The coal trade is in a depressed state, notwith- 
standing that last week there was a tolerably 
good export. Some of the principal men tell me 
that the trade is very dull, that they find it 
difficult to secure contracts, and that 
business is only done by concessions that are not 
at all satisfactory to coalowners, It is evident 
that the stiff prices maintained in South Wales 
have sent buyers to other quarters, but I believe 
that thes 1 merits of the four-fect steam and 
the bituminous coals will soon bring them back 

in. As an illustration of the excellence of the 
bituminous seams of the Llantwit series, I was in 
a district this week which has generally been 
ed as worked out, But an enterprisi 
man had discovered that a small piece literally 
had been left unworked, and this he 


Mr. Menel and who has had the advantage of 
being trained under the immediate supervision of 
the late ironmaster, will be the new manager. 
Mr. Menelaus was a shrewd far-sceing man. 
When the steel era dawned he had secured ex- 
tensive supplies of Bilbao ore at the lowest rates, 
and his works were in a condition to meet the 
demand for steel. He looked far ahead. Of 
late years he has collected cinders from all parts 
ready to adopt the basic process if found success- 
ful; and so in all things relative to the iron and 
steel industry. The works are in excellent trim 
to meet any variation, and Mr. Darling, who has 
been initiated into the views of his relative, is 
thus in a position to take the reins and conduct 
the works with success, There was a rumour 
current that a divided management was probable. 
This is not likely. Amongst the names suggested 
as likely to figure at Dowlais was that of Mr. 
Colquhoun, of Rages gl but that gentleman is 
doing good work in his own place, and so also is 
Mr. Edward Martin, alsoa pupil of Mr. Menelaus, 
but he too is thoroughly engrossed at Blaenavon, 
and bringing the works there into excellent con- 
dition. 

Iam aed to see the Coppee principle of coke 
ovens spread’ Good work has been done at 
Dowlais, and iow Vale, and Blaenavon is now 
ado ting the process, and I hear that there is a 
Le hood of the ovens being built in the Rhondda 

alley. 

The long stagnation at Cyfarthfa is coming to 
anend, I have from the first maintained that a 
restart with steel was certain. Mr. W. T. Lewis 
and Mr. W. Jones were actively engaged amongst 
the works a few days ago, and a tical indica- 
tion of business is not far off. The iron trade is 
not so brisk as one could wish and the tin-plate 
makers are lessening supply. This step promises 

to be a good one. Best qualities o te are 
cake at 15s, 6d. London and Liverpool. 


THE PATENT JOURNAL. 


Condensed from the Journal of the Commissioners of 
Patents. 


*,* It has come to our notice that some applicants of the 
Patent-office Sales Department, for Patent Specifications, 
have caused much unnecessary trouble and annoyance, 
both to themselves and to the Patent-office officials, by 
giving the number of the nage of THE ENGINEER at 
which the Specification they — is referred to, instead 
of giving the proper number of the ification. The 
mistake has been made by looking at Tue ENGINEER 
Index and giving the numbers there found, which only 
refer to the pages, in on of —— to those pages and 
tinding the numbers of the Speciyication, 


Applications for Letters Patent. 
*,* When patents have been “communicated” the 
name and address of the communicating party are 
printed in italics. 


4th April, 1882. 
1620. Piaster, P. M. Justice.—(M. B. Church, U.S.) 
1621. Exposer, G. L. Addenbrooke, 
London. 
1622. Rock Driturina, H. D. Pearsall, London. 
1623. Bicycugs, A. E. Gorse, Birm: sham. 
. Tonnes, C. ‘Abel. (F.. F. Reska, Austria.) 
rand T. So with, London. 


. Leap, E. A. Cowpe’ 

. Exvecrric Licut, J. Munro, West Cro don. 

. SEPARATING Boptgs, B. &. 
Bennett, Denver, U.S.) 

1628. Printine Biocks, &c., J. Noad, East Ham. 

1629. Suoxs, W. E. Litt, Shrewsbury. 

1630. Caustic Sopa, &c., J. B. Spence, London, and 
A. Watt, Charlton. 

1631. Mittstones, A. W. L. Reddie.—(H. 

'y, New York, U.S.) 

1632. Cranes, &c., EB. Priestman, Sheffield. 

1633. DRIVING GEAR, H. Cl , Accri 

1634. INDIA-RUBBER COATED apace, W. . R. Lake.— 

W. A. Webber, @. B. Kelly, 


. Burr, Cambridgeport, U.8. 
1635. Toys, W. R. Lake.—( 
B. L. and J. L. Given, U.8.) 
1636. Firg-aRMs, W. R. Lake.—(C. M. Spencer and 8. 


. Roper, 
1637. Brarrxos, J. H. Johnson. —(A. Fesca, Berlin.) 
1638, VessELs, J. . Johnson.—(N. B. Clark, U.8.) 
1639. ELECTRO-DEPOSITING Copper, W. Walenn, London. 
1640. Execrric Macuing, R. Kennedy, Glasgow. 


5th April, 1882. 
1641. J. M. Smales, Leavesden, 
1642. Ecectric Lamps, H. Akester, Glasgow. 
1643. Butrons, G. W. von Nawrocki.—(C. Brandt, 
Sarony.) 
1644, EXTINGUISHING Fires, &c., M. Vinning, London. 
&c., A A. Riche, Brixton. 
. and SPoos, Shipley. 
. Erecrric Lamps, St. G. L. Fox, London, 
. F. V. W: rt. (0. Soldan, Germany.) 
Conpurrs, A.J. D. Thomas, U.S.) 
Steam Enaines, J. Pern, 
. Frre-escapg, W. R. Lake.—(L. D. B. “shaw, U.S.) 
. Roap Curss, J. J. Wheeler, London. 
TRAVELLING Baas, T, A. Mitchell, Chislehurst. 
Leatuers, C. J. Shaw and E. Nordlinger, 
Ww. 
1655. WaTeR-cLosets, H. Conolly, London. 
1656. Carriages, H. Barrett, Hull. 
1657. Pianorortes, W. Lake—(F. B. Moore, &) 
1658. Drivine Betts, T. Wheelhouse, Baliffe Br! 
1659. SEA Waves, R. J. Scott, 
1660. Foop, W. McDonnell, "Limerick. 
1661. Mitts, W. R. Lake, —(N. Holt and R. Noye, U.S.) 
1662, Corves, &c., R. Hadfield, Sheffield. 
1663, Circurts, F. D'A, Goold, London. 


6th April, 1882. 

1664, CHEcKING Tickets, J. Lawson and J. Sirech, 
Bordeaux, 

1665. Tannin, E, A. Brydges.—({A. Mitscherlich, Miin- 
den, Germttny.) 

1666. BoiLens, G. Stevenson, Airdrie, 

1667. Tricycies, &c., T. Forshaw, Smalle 

1668, W. N. Hutchinson, lesbourne. 

1669. TipPIna FRAME, R. Hadfield, London. 

1670. Evecrric Lamps, J. Jameson, Akenside Hill. 

1671. ExtincuisuHine Fires, P. A. C. de Sparre, Paris, 

1672. CicaRetres, P. Everitt, London. 

16738. Knittina MACHINERY, "H. Barratt, Nottingham. 

1674. Sarery Apparatus, C. D. ‘Abel.—(F. Pelzer, Dort- 
mund, Germany.) 

1075. SLIDE Va.ves, D. Halpin, London, 

1676. SCALEBOARD, A. Millar, Glasgow. 

1677. Fisnine TACKLE, R. Clark, Edinburgh. 

1678, Bormnc Macuinery, J. Orton, 


79. CLEANING fae, 2 M. Church.—(D. Lukins, U.S.) 

Bicycies, W. Scantlebury, Lower Clapton. 

. Brakes, J. P. Davies, Chester. 

. SiGNALs, J. Harrisson London. 

. Peroxipes, L. Mond, Northwich. 

1684, TELEPHONIC Insrauatents, A. Dolbear, London. 

1685. Fitterinc Apparatus, E. Fiechter, —(G. Baier, 
Wurtemburg.) 

1686, LaBEL-HOLDERS, J. Parker, Woodstock. 

1687. Moror, C. J. Griffith, jun., London. 

1688, PACKING Cases, D. Nicoll. ‘London. 

1689. Evecrric Lamps, G. 8. Young, Blackwall, and 
R. J. Hatton, Stratford 

1690. Nickxe, P. C. Gilchrist & 8. G. Thomas, London. 

1691. Mountinc Tosacco Pipes, W. Rest, London. 

1692, DynaMo-ELECTRIC Macuines, D. Piot, 

8th April, 1882, 

1693. CueckIne Apparatus, W. M. Llewellin; Bristol. 

1694. Cornice Pores, C. F. Grimmett and J. Cook, 
Birmingham. 

1695. Breakwarers, G. H. T. Beamish, Queenstown. 

1696. Fisuine Bart, M. Carswell, Glasgow. 

1697. ELecrric Lamps, Hon. R. ‘Brougham and F. A. 
Ormiston, London. 

\ Boxes, M. I. Verkouterin.—(R. Chapin, U.S.) 

. Morive-power, A. Wilson, ndsworth. 

. GALVANISING SHEET IRon, T, H. Johns, London. 

. Rorary Morors, W. » Sarnia. 

. Rorary Motors, W. Pa Gurd, Sarnia. 

703. Prosecties, E. Palliser, London. 

. Rowxocks, E. J. Robertson, Ipswich. 

1705. Conpensers, A. M. k.—(k. M., and M. 

Williams, U.8&.) 


o 


10th April, 1882. 
1706. &c., C. M. Pielsticker, London. 


Inventions Protected for Six Months on 
Deposit of Complete Specifications. 
1636. anaes W. R. Lake, London.—A communi- 
cation from M. Spencer and 8. H. Roper, U.S —4th 
April, 1882. 

1645. Roiiine Bars of Steet, &c., A. Riche, Brixton. 
—5th April, 1882. 

1679, CLEANING, &c., Grain, M. Church, U.8.—A com- 
munication from D. Lukins, U.8.—6th April, 1882. 


Patents on bee the Stamp Duty of 
£50 has been paid, 
1320. Printinc Presses or Macuines, H. H. Lake, 


London.—3rd A 
1506. NUTRITIVE ‘oops, .» 0» Fordred, Tottenham. 
—l7th April, 1879. 


Umpre &c., W. Carter, London.—4th April, 


1351. Looms, R. L. Hattersley and J. Hill, Keighley. 
— 5th April, 1879. 

1429. Tramway, &c., Encines, J. Matthews, Clifton.— 
10th April, 1879. 

1431. Carpine Woot, &c., I. Holden, Bradford.—10th 
April, 1879. 

Mitts, J. M. While, Sheffield.—5th 

, 1879. 

1378. Sprnnino, T. Mitchell, Bradford. 1879. 

1407. Srups for Boots, &c., G. H. Ellis, Stevenage.— 
9th April, 1879. 

1410. ree a. Gas, H. J. Haddan, London. — 
9th April, 1 

1416. RANGE-FINDER, F. Weldon, Trichinopoly.—9th 
April, 1879. 

1432. Sewra MacuINE ATTACHMENT, B. Hunt, London. 
—10th April, 1879. 

1542. CenrrirucaL Dressinc, &c., Macuines, H. 
Simon, Manchester.—19th 1879. 

1809. Dritirnc Apparatus, J. K, Gulland, London.— 
7th May, 1879. 

Cc. F. C. Morris, London.—8th 

1491. TRAVELLING Cranegs, &c., G. A. Newton, Liver- 

pool.—l7th April, 1879. 


Patents on_ which the Stamp Duty of 
£100 has been paid. 

1549, WaTerPRoor, &., Fanrics, J. Young, Silver- 
town.—27th A , 1875. 

1353. are. ACHINERY, W. J. Ingram, London.— 
14th Apri, 1875. 

= W. P. Buchan, Glasgow.—23rd 

875 

1303. STEAMING Fasrics, J. Smith, Thornliebank.— 
10th April, 1875 

1878. Sewinc Macutyes, A. Greenwood, Leeds, and J. 
and A. Keats, Newcastle.—15th April, 1875. 

1602. Printinc a, W. C. Kritch and A. 
Greenw —30th April, 1875. 
1308. FEEDING with 

Limerick.—1l0th April, 1875. 


Notices of ae oe to Proceed with 


pplications. 


Last day for filing opposition 28th April, 1882. 

5091. GeneraTinc Heat, H. Defty, Middlesbrough.— 
22nd November, 1881. 

5274. Insect PowDER, A. C, Henderson, London.—A 
communication from Koch and L. Schulher.— 
2nd December, 1881. 

5278. Puriryina CoaL Gas, J. B. and J. 


Des es, London.—2nd December, 1: 
5288. Wannnowas, Oc Peyton, 
from Baxter.—3rd December, 1881. 


5293, STEAM — E. A. Brydges, Berlin.—A com- 
munication from J. Schreiberand F. H. Moldenhauer. 
—8rd December, 1881. 

= Ow, &., J. Darling, Glasgow.—5th December, 


1. 

5826. Wasuinc Macuines, A. Mill, Glasgow. —6th 
December, 1881. 

5334. Securinc Main Sueets, &c., H. B. McIntosh, 
Lincoln.— 6th December, 1881. 

5360. TELEPHONE TRANSMITTERS, E. H. Johnson, 
London.—7th December, 1881, 

5870. Packinc &c., F. W. Parker, 
London.—8th December, 1881. 

5451. SecoNDARY BATTERIZS, Pitkin, Clerkenwell.— 
18th 

5489. Borries, F. Germany.—Com. from H. 
Lamprecht and G. 1881, 
5618. INcaNDESCENT ELEctRic LiGuHTs, D. Graham, 
294. Heatine Water, G. H. Nussey and W. B. Leach- 

man, Leeds.—20th January, 1882. 

851. 1. TANKs, J. Holroyd, Leeds. —24th January, 1882. 

660. ANTISEPTIC NoN-HYGROSCOPIC Powper, N. 
Bradley, Manchester.—11th February, 1882. 

712. CarTRIDGE MaGazings, G. E. 
—Com. from J. Werndl.—14th Februa 

731. Wurre Leap, E. V. Gardner, 
February, 1882. 

754. Hooxs, M. Benson, London.—A communication 
from I. N. Doremus.—l6th February, 1882. 

835. AsBesTos Paints, C. J. Mountford, Birmingham. 
—2lst February, 1882. 

Brocks, C. J. Mountford, Bir- 

.—8rd March, 1882. 

1057. MANUFACTURING Svaar, C. Scheibler, Germany. 
—4th March, 1882. 

1103. Carpina Enoines,: A. Holden, Gorton.—7th 
March, 1882. 

SLIDE VaLvEs, W. Jones, Manchester.—1l1th 

larch, 5 

1199, ELecrric Lamps, R, Kennedy, Glasgow.—13th 

1944 Vv. J. Hopwood, Clevel 
44, EXPANSION leveleys, Lan- 
—14th March, 1 

1259. WEAVING TAPE 3. Carr, Manchester.— 
—15th March, 1882, 

1265. GRAIN J. Smith Thornliebank, 
15th March, 1882. 


A. W. Rose, London.—16th March, 


1806. Heartustone, W. Simmons, Maidstone.—17th 
March, 1882. 

1399. FURNACES, J. Burch, Stockport, and W. Evans 
Manchester. —22nd March, 1882. 


Last day for ‘ling opposition, 2nd May, 1882, 
5301. Loom J. and E. K. Dutton, 
5316. Raltway R. Laybourne, 


rt.— 
5827. River Pro, J Hewitt, Leicest 


—6th Di h 


1881. 

5339. CuEeckine Apparatus, A. J. T. Wild, Peckham.— 
6th December, 1881. 

5349, SHEARING, &c., Woot, T. R. Hutton, Manchester. 
—Tth December, 1881. 

5354. INDICATING Apparatus, P, Cardew, Chatham.— 
7th December, 1881 

5359. InDIa-RUBBER Boots, F, Richardson, Providence, 

.8.—7th December, 1881. 

5861. Nan Macuines, J. Imray, London.—A commu- 
nication from J. Coyne.—7th December, 1881. 

5379. VENTILATING Suips, &c., J. C. Baker, Liverpool. 

December, 1881. 

5385. TeLePHoNEs, G. W. Foster, London.—9th Decem- 


ber, 1881. 

5388. Currinc Loar Sucar, J. M. Day, W. R. Green, 
and H. C. Walker, London.— 9th December, 1881. 

5396. Evectrric Lamps, C. F. Varley, Kent, and F. H. 
Varley, London.—9th December, 1881. 

5404. Prorecrixc Survraces of STEAM Borers, 8. 
Schuman, w.—10th December, 1881. 

5407. ELECTRICAL Abbott and F. Field, 
London.—10th December, 1 

5413. Biow Pires, T. Fletcher, Warrington.—10th 
December, 1881. 

5417. ConsTRUCTING eg &c., W. H. Marks, 
London.—10th December, 1 

5447. GLOVE FasTENINGs, J. ‘Hinks, T. Hooper, and F 
R. Baker, ag 3th December,1881. 

Rats, &., W. Seaton, London.—l0th December, 


5501. PNEUMATIC Rattways, T. W. Rammell, London. 
—1l6th December. 
5511, ASCERTAINING the Prrcu of Screw 
. Hutton, Poplar.—16th December, 1881. 
5587. BREECH-LOADING Guns, T. Nordenfelt, London. 
—lith December, 1881. 


5538. BREECH-LoADING FiRE-aRMs, T. Nordenfelt, 
London.—17th December, 1881. 
5539. BREECH-LOADING Frre-arms, T. Nordenfelt, 


London.—l7th December, 1881. 
5544. TREATING Live Mup, J. Simpson, 
— and W. Parnell, Widnes.—19th December, 


1881. 
5594. J. B. Mills, London.— 
m. from N. W. Westcott.—2lst ‘December, 1881. 
5731. DIRECT-ACEING Gas R. Casson 


5747. Roors, A. M. Clark, 
from 4. C, de Barbaran.—3lst December, 1881. 

119. Wrinpow-sasH FasTeninas, E. R. We 
Woolwich.—9th January, 1882. 

473. UTILisInc ALKALI Wasre, J. Brock, Widnes.— 
31st January, 1882. 

985. Liautine Gas, C.L. Clarke and J. Leigh, Man- 
chester. —1st March, 1882. 

986. DYNAMO-ELECTRIC Macuings, W. x. Akester and 
T. B. Barnes, Glasgow.—lst March, 1 

1026. Gas Enones, P. Niel, Millwall. —3rd March, 

1097. Jomts and CoupLines, T. A. Bickley, 
ham.—7th March, 1882. 

1112. Prorecrion ‘of Harsours, J. Shields, Perth, 
N.B.—8th March, 1882. 

1230. E.evators, P. M. Justice, London.—A commu- 
nication from G. C. Tewksbury.—14th March, 1882. 
1377. Propucine Ammonia from Coat, &c., W. Young, 
Peebles, and G. T. Midcalder, N.. B.—2lst ‘March, 1882. 
1403. Gas-BURNERS, J. Lewis, London.—23rd March, 


1882. 

1419. Spryninc Fisres, F. Ripley and T. H. Brigg, 
Bradford.—24th March, 1882. 
1465. Carpons, A. Smith, Brockley.—27th March, 1882. 

Com. from C, M. Spencer.—4th April, 1881, 


Patents Sealed. 


(List of Letters Patent which passed the Great Seal on the 
6th April, 1882.) 

4874. Houpine, &c., PHotoarapus, R. Love, London. 
—S8th October, 1881. 

4391, ArTacHiNe Door to Sprnpies, B. W. 
Spittle, Wednesbury.—10th October, 1881. 

4393. Sarety Vatves, C. Shields, Manchester. —10th 
October, 1881. 

4399. FEEDING Woot, J. and A. Leadbeater, York- 
shire.—1l0th October, 1881. 

4402. SINGLE-ACTING ComPOUND AIR Enoines, G. W. 
Weatherhogg, Birmingham.—10th 

4405. Propuctne Evecrric Lieut, A. M. Clark, 
London.—10th October, 1881. 


4410. Ptaninc Woopen Hoops, W. Morgan-Brown, 
London.—11th October, 1881. . 

4417. TeLEscoPic Music Sranp, J. Gilbert, New 
Romney, Kent.—11th October, 1: 

Sates, W. A. Barlow, October, 


4525. HEatiNc oan T. Stokoe, Headingley, Leeds. 
—11th October, 1881. 

4428. TELEPHONIC am, A. R. Bennett, London. 
—llth October, 1 

4429. &c., G. W. F. Swarbrick, 
Tottenham.—llth October, 1881. 

4446. OnsERVING WoRKING of BOILER Pumps, 8, Lees 

4459. CuRLING Srongs, A. Ka’ A 
N.B.—18th October, 188 

4460. &e., J. L. Norton, London. 
October, 1: w 

YMNASTIC Pranarvs A. W. Turner, Birming- 

ham.—14th October, 1881. 

4517. VesseLs, M. Hedicke, London.— 
17th October, 1881. 

4538. DEcoRTICATING RAMIE Fisres, J. C. Mewburn, 
London.—18th October, 1881. 

4555. Propuction of Ozoxtsep Oxycen, E. Hagen, 


18th October, 1 

4557. ATER-CLOSETS, J. 4 “Hornby, Anglesea.—19th 
October, 1881. 

Socar, &c., J. Roper, London.—19th 

4607. MAGNETO-ELECTRIC H. F. 

4621. EEL or SPooL, irth, 
October, 1881. 

4627. HoRsESHOES, J. Bidder and M. J. Rowley, 
London.—22nd October, 1881. 

4635. TREATING OREs, Fr. M. Lyte, London.—22nd 
October, 1881. 

4687. Materia, 8. Pitt, Sutton.—26th 


October, 1881. 

4715. Wax Paper, W. R. Lake, London.—27th 
October, 1881. 

4743. Mix, BE. G. Brewer, London.—29th 
October, 1881. 
762. Propucinc EnaMets, C. W. Heaton, Lessness 
Heath, and T. Bolas, Chiswick.—31st October, 1881. 

4857. DRYING, &c., Fiprous MarTeriats, W. 
Lake, London. —5th November, 1881. 

4911. Carpinc Enoines, W. T. Cheetham, Manchester: 
—9th November, 1881. 

5629. Suirtinc Grain, E. J. Power, London.—23rd 
December, 1881. 

238, LusricatTinc the Sprnvuss of Spinninc MACHINES, 

id and G. Little, Oldham.—17th January, 1882. 


é 
/ 
4406. KNITTED Fabrics, T. Thorpe, Nottingham.— 
11th October, 1881. 
| 
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262. Wax-THREAp Macuines, H. H. Lake, 
London.—19th January, 1882. 
301. Sewrse Burrows to H. J. Haddan, Ken- 
sington.—2lst January, 1882. 
(List of Letters Patent which passed the Great Seal on 
the 11th April, og 


2783. PuorocrapHic Sautrers, C. Sands, London.— 
25th June, 1881. 
4440. Ixpicators, A. Budenberg, Manchester.—12th 
r, 1881. 


4454. Measurinc Evectric Currents, J. T. Sprague, 
Birmingham.—12th October, 1881. 

4464. Compinc Woot, W. Terry and J. Scott, Bradford. 
—138th Octoder, 1881. 

4465. Srrercuinc, &c., Woven Fasrics, J. Lodge, 
“Huddersfield, and M. Oldroyd, Dewsbury.—13th 
October, 1881. 

4470. FURNITURE, J. — and G. J. Scott, 
Birkenhead.—13th October, 188 

4479. Exvuieticat Sprines, F. She ffield.—14th 
October, 1881. 

4481. Rotary Pumps, L. A. Groth, London.—lith 
October, 1881. 

4487. Lamps, J. A. B. Bennett, King’s Heath, 8. Herd 
and B. P. Walker, Edgbaston.—l4th October, 1881. 
4492. VeLocipepes, W. Harrison, Manchester.—l<th 
Octoder, 1881. 

4504. Evecrric Arc Lamps, J. Brockie, Brixton.—1l5th 
October, 1881. 

4536. Hot-BLast H. H. Lake, London.— 
18th October, 188 

4537. FEEDING to Steam 8. Hallam 

and J. W. She; Manchester.—18th October, 1881. 
Sream Borers, G. Hill, Liverpool. —18th October, 


4560. Sreaw Borters, 8S. Fox, New Wortley, Leeds.— 
19th Octoder, 1881. 

4561. DESTROYING Purrescis_e Matrer, J. B. Kinnear, 
London.—19th October, 1881. 

4567. Daiiine, &c., Rocks. J. McCulloch, J., and J. 
M. Holman, Cornwall.—19th October, 1881. 

4574. Heatinc Metatuic Tupses, &c., 8S. Fox, New 
Wortley, Leeds.—19th October, 1881. 

4575. Tesrinc Borer Tupes, 8. Fox, New Wortley, 

s.—19th October, 1881. 

on. Grits, A. Besser, Vienna.—20th Octo- 
er, 1881. 

352. Sarps’ SLeerinc Bertus, W. R. Lake, London.— 
24th October, 1881. 

4688, Castors for Cuarrs, W. R. Lake, London.—26th 


October, 1881. 
W. A. Barlow, Manchester.— 


4074. SHarT MACHINES, 
lst November, 1881. 

4795. Kutys, G. W. von Nawrocki, Berlin.—2nd 
November, 1881. 

4800. Removine Nicut Sort, &c., from Cersspoos, A. 
M. Clark, London.—2nd November, 1881. 

4840. Concrete, J. B. Spence, Ormerod, 
Belvedere.—4th November; 1 

4861. Permanent Way, J. Whiteford, Greenock.—7th 
November, 1881. 

4882. ELecrric Trwerreces, W. P. Thompson, London. 
—Sth November, 1831. 

4936. ExTRactinc &c., W. R. Lake, 
London.—10th November, 188 

4947. Execrro-pLatinc, Wirth, Germany.—1l1th 
November, 1881. 

4930. EmMBRoIDERING Macutnes, A. M. Clark, London. 
—l4th Nove 881. 

5095. Bricks, W. R Lake, London.—22nd November, 


1881. 

5263. Textmre Fasrics, C. D. Abel, London.—lst 
December, 1881. 

5340. Looms, J. Baird, Glasgow.—6th December, 1881. 

5468. TeLecraPH Conpuctors, J. Imray, London.— 
14th December, 1881. 

5504. Locks of Frrr-arms, E. Bled 
and J. Warnant, Belgi 


5590, Locks of Frre-arms, E. Bled 
— and J. Warnant, Belgi 


“5 


5600. Execrric Licutinc Apparatus, 8. Pitt, Sutton. 
—2lst December, 1881 

5723. Feeprsc for A. J. Scott, 
Rotherfield.—30th December, 1881. 

2. Rerricgrators, P. M. Justice, London. — 2nd 
January, 1882. 

ll. Dessicatine, &c., Apparatus, A. Goutard, Mockau. 
January, 1882. 

5. Heat to T. W. Duffy, Liver- 

ae —2nd January, 1882. 

208. Sprinc Bep-sorroms, &., A. M. Clark, London.— 
14th January, 1882. 

231. TeLEPHONIC ConpucTors, C. W. Siemens, London. 
—l7th January, 1882. 

276. VenTILaTING Apparatus, T. Rowan, London.— 
19th January, 1882. 

287. EARTHENWARE, W. Boulton, Burslem. — 20th 
January, 1882. 

303. Srereoryre Puiates, T. Sowler and W. Ward, 
Manchester.—2lst January, 1882. 

380. Prawo and Orcan Piayers, C. N. Andrews, San 
Francisco, U.S.—25th January, 1882. 

384. Propuctne &c., W. R. Lake, London.— 
25th January, 1882. 

409. Heatinc Apparatus, M. Ashworth, Stacksteads. 
—27th January, 1882. 

V. Boys, Wing.—2nd February, 


see , Correr-pams, H. H. Lake, London.— 
6th February, 1882. 

581. Treatine Fiprovs Piants, C. D. Ekman, London. 
—ith February, 1882. 

605. REFRIGERATING MacurNery, G. Barker, Birming- 
ham.—8th February, 1882. 

616. Mippiines, W. R. Lake, London.—8th 
February, 1882. 

650. Vetocipepes, H. A. Dufrené, London. — 10th 
February, 1882. 

741. Syrinogs, A. M. Clark, London.—l5th 
February, 1882. 

819. ELECTRIC-LIGHTING 8. Pitt, Sutton.— 
20th February, 1882. 


List of RpetGentions published during the 
k ending April 8th, 1882. 
"1780, | 6d.; 2167, 6d.; 2471, 6d.; 2595, 6d. 
3390, 6d.; 3407, 6d.; 3454, 6d.; 3532, 4d; 3568, 6d; 
3625, 6d.; 3647, 6d.; 3652, 6d.; 3655, 6d.; 3658, 6d.; 
3663, 6d.; 3666, 6d.;° 3669, 8d.; 3676, 6d.; 3683, 4d.; 
3688, 6d.; 3701, 6d.; 3713, 6d.; 3715, 6d.; 8717, 6d.; 
3721, 4d.; 3728, 6d.; 3736, 4d; 3738, 6d.; 3746, 4d.; 
3758, 6d.; 3760, 8d.; 3768, 10d.; 3771, 6d.; 3774, 6d.; 
3783, 6d.; 3789, 6d.; 3791, 6d.;° 793, 8d.; 3796, 6d.; 
3797, 6d.; 3798, 4¢.; 3799, 6d.; 3815, 4d.; 3820, 6d.; 
3821, 6d.; 3824 6d.; 3828, 6d.; 3831, 6d; 3833, 6d.; 
3839, 6d.; 3842, 4d.; 3854, 6d.; 3861, 2d.; 3868, 2d.; 
3869, 4.5 3871, 2d.; 3872, 2d.; 3873, 2d.; 3874, 6d.; 


3875, 8877, 2d.; $879, 2d.; 3894, 2d. 8, 4d.; 
2d.3 3900, 2d.; 3901, 2d.; 3903, 2d.; 3905, 2d.; 
3906, 2d.; 3 5 3916, 2d.; 3919, 2d.; 3923, 4d. 


909, 2d. 
3928, 2d.; 3930, 4d.; 3941, 2d.; 3942, 2d.; 3946, 2d.; 
3947, 3948, 3958, 4d.; 3959, 4d; 4065, 4d.; 


*,* Specifications will be forwarded by Bow from 
the Patent-office on receipt of the amount of price and 
tage. Sums exceeding 1s. must be remitted by 
‘ost-office order, made payable at the 
High Holborn, to Mr. H. Reader Lack, her Majesty's 
Patent-office, South ‘Ch y-lane, 

London. 


ABSTRACTS OF SPECIFICATIONS. 


Prepared by ourselves expressly for THE ENGINEER at the 
office of Her Majesty's Commissioners of Patents. 


17780. Apparatus, L, Dalston. 

‘aulmann, Hanover.)—(Not proceeded with. 

This consists of a still cylinder fitted with a series 


condenser. 


2009. ComBrne &c., J. F. Harrison, Bradford. 
—9th May, 1881. 

This relates to a. for converting the cleaned 
fringes left on the inside of a Noble’s comb into “ 

instead of “noil,” and it consists in fitting to 
comb in of one of the smaller inner aman 
combs a circular revolving nip constructed according 

to patent No. 4252, a.p. 1881. 

2167. Askew and A, Aird, Manchester.— 
18th May, 6d. 

This valve hes intended cipally as a vacuum valve 
for steam cylinder and tpes, to prevent the collapse 
of same from atmospheric 
vacuum is created therein, and it consists 
screwed into the cylinder of the valve, and having a 
screwed rim and a cross-bar su’ 
central boss th which the lower end of the 
spindle works. upper end of spindle 

ugh the centre of a screwed ca) ch forms the 
valve seat and fits on to the screw im of the socket. 

A spi is fitted between the valve and the top of the 

cap, and tends to keep the valve open. 

2471. anp Bruisine Straw, J. M. Gorham, 
Lincoln.—7th June, 1881. 6d. 

This consists of a drum stted with beaters and 
revolving between two concave surfaces, one fitted 
with knives, and the other with bruis' pegs, the 
knives and pegs being so arranged as to fall in a line 
drawn between the spaces of each other. 

2595. Comrounpy Manvat Lever Hammer, J. Cuth- 
bert, Landport, and G. H. King, Portsea.—5th 
June, 1881. 6d. 

The object is to supply a more powerful hammer 
than the sledge hammer where it is inconvenient to 
employ steam power, and it consists of a suitable 
frame A with an excentric-shaped quadrant E 


SWS SS ~ Sr" 


G, being operated by a 
m of levers I K1 L. 8 N are com: as 
e hammer is raised and tend to increase the force of 
ite downward movement. 
S300. Ramuways, P. J. Neate, Belsize Park.—4th 
August, 1881. 6d. 

The nuts of the fish bolts are made of considerable 
length in relation to their width, and bay in posi- 
tion lie with their upper edges lel to the rail; 
should a nut work loose it will project above the rail 
and a passing train would force it down to its proper 
position. A key is oueere ms a wedge engaging partly 
with grooves in the chair ly with the key, and 
situated under the overtan g portion of the tire of 
the whéels of the rolling stock, which depress it if it 
works loose. 

3407. Cuurns, N. Steward, Sussex.—6th August, 1881. 
—({A communication from A, Stewart, Ottawa.) 6d. 

This consists of imparting an oscillating motion to 
the body of the churn, which is so sha as to cause 
the milk to circulate in a continuous path having the 
form of a figure 8. 

3454. Wire Nerina, W. H. Johnson, Manchester.— 
19th Awyust, 1881. 

This consists in attaching spikes or spires formed of 
separate pieces of wire to the wire netting, so as to 
prevent animals pressing against the netting, the 
spikes being secured by twisting around the meshes. 
3532. Prares To Secure Hisces TO Woopwork, &c., 

J. R. Gough, August, 1881. —(Not 
proceeded with.) 4d. 

This consists in making the edges of the hinge plates 
in the form of attached segments of circles, so that 
the recess to be made in the woodwork may be effected 
by means of a brace and bit. 

8568. Concertryas Accorpions, B. Berry, 
Neweastle-on-Tyne.—lith August, 1881. 6d. 

This consists, First, in an arrangement of fin; 
by which the first six natural notes of any le are 
sounded by one row of keys, and the five accidentals 
with the seventh natu note I. sounded by the 
other row of keys ; Secondly, arrangement 
and the parts of the stop noe the form of the reed 
chambers; and Thirdly, in the method for moving 
and fixing the stop. 

8625. Pickers anp Picker &c., J. and H. 
Ashton-under-Lyne.—28th August, 1881. 


The object is to make the pickers more durable and 
to effect more effectual lu tion with less tendency 
for the oil to be thrown upon the work in the loom, 
and it consists in providing the picker with a metal 
bush formed with a rib through which pins pass to 
secure the bush in place. A hollow spindle is used and 
is perforated, the perforations being plugged with a 

oa material, to allow the — passage of the 

ricant from inside the spindle to the bearing. 
Spindles of this construction may also be applied to 
spinning and other machinery. 


3652. CorLinc L. J. Legh, 


This relates to a machine designed ci y 
coil wire and thread side by side for forming induc- 
tion and resistance coils, and it consists of the head- 
stocks mounted on a frame, the fixed one being fitted 
with a revolving spindle carrying fast and loose 
pulleys, and ha’ on its outer end a spur wheel, 
opposite to which, but not in gear, is a second wheel 
carried by a screwed spindle mounted at the back of 
the bed. This frame carries two horizontal oe 


and so arranged as to cause th eon 
the screw spindle either — first pinion only 


or h both pinions, or tha’ 
of both headstoc 


fitted bey chucks to hold the bobbins. To the 
is attached ee over which the wire and 


passes to the bo 
364'7. Sreerinc APPARATUS FOR & &c., J. Wal- 
ker, W. Thompson, jun., and T. pson, juUn., 


Durham,.—22nd August, 
consists 


steam steering tus, the second motion shaft of 
which, carrying 


wheel and pinion by the first motion hand-wheel, or 
when desired by steam by a vane or flap piston 
attached directly to the second motion shaft and 
rotating in a circular flat-ended cylinder. D is the 
second motion shaft, carrying the chain wheel 8 and 
actuated either by wheel gearing W from first motion 
hand-wheel J, or by the vane or flap piston attached 

to it aud revolving in cylinder C. 

3658. Harvestinc Macuines, W. R. Lake, London.— 
22nd August, 1881.—(A communication from M. 
Denizot, Paris.) 6d. 

The means for cutting the grain consist of two 
series of blades arranged to operate like scissor blades, 
the lower ones being fixed to a cutter bar and the 

r ones mounted on a screw pivot and guided in a 
slain jece to which a to-and-fro movement is 
impa by an excentric. The cut grain is carried 
by an apron to the sheaf former or to a binder. 

3663. MovaBLe ANGLED - FEATHER FURNACE-FIRE- 
- BAR, J. @. Galley, Forest Gate.—23rd August, 1881. 


As applied to a om. boiler with internal flue it 
consists of a dead plate E arranged as usual inside the 
fire door, and on each side of the flue is fixed a ~~ 4 
tudinal bar extending from the dead plate to the 


6 


ati. and formed with bearings to receive the ends 

of transverse fire-bars A, each consisting of a trans- 
verse bar narrower at the u than at the lower end, 
and having at its lower phe plate extending down 
towards the front of the fonete. At the lower end 
of each plate is a pin H, over which fits a longitudinal 
bar I actuated by lever L so as to roc rock all the bars 
simultaneously. Upon the back and front of the 
transverse bars a series of projections are formed 
tapering both in depth and thickness, and those on 
one bar arranged to fit into the spaces left between the 
projections on the next bar. 

3666. Stream Pires ron DREDGER AND OTHER CRANES, 
W. D. and 8. oe Kingston-upon-Hull.—23rd 
August, 1881. 

Tie contre pillar A of the crane is made with a 
central passage H, through which passes the driving 


| 5566) 


shaft D, a space being left for the (<. 
to pipe leading to the 

@ second arran; ent the central passage in alley 
A only serves for the passage of steam. 


83669. Devices ror ConTarninc Money, 
August, from J. W. 


surrounded by a similarly shaped id shell, with an 


outer flexible leather cover fitted with pockets, and a 
handle 
book body. 


to a thinner margin of the pocket- 


8675. Sortine on Seeps or Gray, K. 
nder, near Leipzig.—28rd August, 1881. 

This relates to improvements on patent No. 654, 
A.D. 1881, in which the seed was subjected to the 
action of a laterally inclined a ae and it 
consists in subjecting the sorted eee a further 


‘ae a ‘pivoted arm fra rod to 


pended by as and connected b oo 
a rocking le lever worked bottom 
pan of a 


$088. Winpine Gear von Craven, Wake- 
d.—24th August, 1881. 
The object is to prevent wear of 
the mocesity for coli the other, and also to obviate 
‘or i the ropes round the drums 
mployed, and it consists in the employment 
ry wndieg rope, an upper set of grooved 
Es gear pulleys, and a lower set of grooved winding 
pulleys, each consisting of two pulleys and an inter- 
mediate grooved pulley between the two sets. 
rope is attached at one end to one of the cages, passes 
over one be the pulleys, under one of the 
win and k over the intermediate 
pulley, the other winding pulley, and 
thence over the other head gear to the other cage, to 
which the end of the rope is attached. 
3688. A. Watkins, Regent's Park, 
—24th August, 1881. 

This relates to \_. on patent No. 4326, 
A.D. 1877, and consists, First, in adapting to se 
machines an apparatus to regulate the tension of the 
thread, and comprised of two plates pressed bagetnr 
by means of a screw and spring; Secondly, in the 
lower thread holder, which is formed of a bar screwed 
to a movable plate and fitted with a spring, on the end 
of which is a brush to hold the loop previous to its 
being drawn up; 7 , in means for working the 
looper ; ty ye use of an instantaneous 
brake; and Fifthly, in improvements in the driving 
apparatus, 

Bs Bars, &., J. H. Johnson, 
25th August, 1881.—(A communication 
Vojacek, Prague, Bohemia.) 6d. 
relates to apparatus to bend rails, &c., b; 
causing it to travel ines the article to be bent, and it 
consists of three parallel rollers, two capable of turning 
freely in in the frame, whilst the third is 
mounted in adjustable laterally in a direction 
perpendicular to a plane drawn through the axes of 
the other two rollers. These bearings are formed in 
the extremities of two bars sliding in guides in the 
frame, and connected at their opposite extremities 
a crosshead provided with a screw, one end of wh 
is fitted with a handle, and the other bears against the 
frame of the two rollers. The adjustable roller is 
coin to revolve by means of long levers fitted to its 
spindle. 


ons. Boom, C. D. Douglas, London.—25th August, 


mis relates to improvements on patent No. 1538, 
A.D. 1880, and consists in forming in the casting 
cess a chamber, which acts as the ordinary nl or 
rod pipe, such chamber being formed in one with the 
end or side of the bath, and at its bottom is attached 
an ordinary valve. An opening is left in the wall of 
the bath to give access to the valve and the working 
parts from inside the bath, without disturbing its 


3715. ‘Gas ENGines AND AUTOMATIC GENERATION OF 
Gas Tuererorn, H. Williams, Southport. — 25th 
August, 1881. 6d. 

This relates to engines worked by gas 
re leum = igniting the charge and idly, 
means for e y means of a AA 
of petroleum or other oils. In the slide valve B of 


CG 


cylinder A a set of retorts C are formed of platinum 
tubes, and once in every double stroke of valve 

ted eith ion or special 
uced flows into 


mixing in ‘its through slide B wi 

necessary to form a combustible mixture, which is 
ignited a and ¢ ded in cylinder A in the ordinary 
manner. If the pressure increases in chamber D the 


N 
a 


gas acting through pipe J onthe diaphragm K closes 
e which the oil passes to the 
To ignite the os a chamber T is formed 
ug of carbon carried 
holder V forming a wick or urner, which is sup- 
plied with oil through a pipe W, and which ata 
Saran moment communicates by a passage in the 
slide B with the master burner F. 


83717. Cotron CLorHs KNown as Cotton Corps, 
J. try and T. Ivers, Farnworth.—25th August, 
881 


1 
This consists in weaving cotton cords with twelve or 
twenty-four threads to the draught or gait over, 
the raising of either three or six consecutive warp 
threads simultaneously, and binding them with the 
weft threads. 

3721. anp Hawser T. Edmond, 
Plymouth—25th August, 1881. 

The object is to hold moorin; ng after oa have 
been hauled on board, and w! pos aftr 

fast to the vessel ; and the apparatus consists of a — 

with an eye at either end, one ing secured by a 

shackle and bolt to the deck, while to the other are 

pivotted two srip ig jaws. One jaw is formed with 
ratchet teeth on its back, and to the other end of it is 
pivotted one end of a ‘link, which takes over the 
cyt jaw, and to the outer end of which a pawl 

ever is pivotted, and serves to act on the toothed jaw 
and force it inwards. At the same time, the lever is 
brought down lel with the bar, to which it is 
secured by a sl! strap. 

3728. Propuction aND APPLICATION OF OZONISED 
OxyGeEN ror BLEAcuING, &., B. Hagen, 
26th August, 1881.—(A communication Srom L. Q. 
and A. Brin, Paris.) 6d. 

This consists, First, in the electrification or ovonisa 


of trays and overflow guards, over which the heated 
mash or alcoholic liquor flows in succession, and is 
exposed to the —_ action of steam which passes 
up through the still and carries off the alcoholic 
vapours ; the steam and alcoholic vapours then pass 
to a rectificatory cylinder, fitted with a series of 1881. 6d. 
sieve-bottomed trays, and then to a wine-heater and T of a combined hand and 
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tion of ox, by placing it in a cool attenuated con- 
dition in pay he #5 circuit, which it closes itself, the 
electric current being continuous or in the form of 
ks; Secondly, in the ozonisation of water or other 
b it with ozonised oxygen; 
+y * the bleaching and purifying of sugary 
ton "and other mate’ means of ozonised 
oxygen, or ozonised water, or other liquid ozonised 
medium; and, Fifthly, in the tus for prod 
and applying ozonised oxygen and ozonised “water. 
S786. Guiass Hoipers ror GasaLiers AND Lamps, 
Joy, Birmingham —27th August, 1881.—(Not 
with.) 4d. 

This relates to the application of movable slotted 
clips to one or more arms of the holder, so that when 
raised and turned the glass may be withdrawn, but 
which, when in its closed position, firmly holds the 
rim of the glass between it and the upper end of the 
bracket arm. 


3738. Heatina py Gas, Haskell, Oxford- 
J. P. Bayly, —27th August, 1881. 

The object is to heat rooms by gas Al in 
a form to be fitted in ordinary register stoves of any 
shape, and it consists of a metal case perforated at 
toto, and fitted with rough rock-shaped pieces of 

glass to resemble live coal between the bars of two 
or more tiers, one above the other, and fixed to the 
outer case by catches, flanges, or rivets, the outer case 
being fitted with a cover dropped into a socket or 
flange to hold the heat, the foul air escaping through 
three or more tubes at the back of the cover into a 
condenser of cold water. 


3'746. Coxsuminac CoAL AND oTHER For 
Heatinc Purroses, Haulback, C.B., Gray’s-inn- 
road,—27th August, 1881. 4d. 

A closed metal box or cage is formed with open 

all round to admit air, and is supported on 
trunnions capable of being moved along rails on either 
side, and also of being inverted, the object being to 
effect a more perfect combustion without smoke. 

3'758. Curtine out Faprics, J. Foz, London.—29th 
August, 1881. 6d. 

The object is to provide a knife to which an wpuat 
and downward movement is imparted through a slot 
in the cutting board at the same time that a backward 
and forward motion is given to the same. 


3760. Sewinac Macuines, H. Bland, Luton.—29th 
August, 1881. 8d. 

This relates more particularly to machines used for 
sewing straw hats, &c., and it consists in making the 
arm in the form of a projection from the lower of 
the head, and of the smallest diameter practicable, 
and the ‘needle is arranged so as to operate in an 
upward direction, the needle bar being in the form of 
an elongated vertical slide extending from beneath 
the cloth plate to the upper part of the machine, 
where it is actuated by a crank. From the lower end 
of the needle bar projects a block, passing through a 
slot in the arm o © machine, and carrying the 
needle, so that while the needle operates from below 
the actuating mechanism is at the upper part of 
machine. At the side of the needle bar is a second 
slide bar with a hook operating in an upward direc- 
tion and arranged to work at a slight outward angle 
to the needle, so as to secure greater certainty of reten- 
tion of the loop, the hook slide being actuated inter- 
mittently by the needle bar. The stitching is completed 
by a single looping instrument placed at a suitable 
angle to the line of shaft, so that the looping instru- 
ment engages the loop of the needle and across 
the end of the hook, and in the descent of the needle 
the thread is drawn off the looper on to the hook. 


3774. Burron-uoLe AtracHMesTs FoR 
Macuines, A. M. Clark, London.—30th August, 
1881.—{4 communication from J. K. Harris, Spring- 
Jfield, Ohio, U.8.) 

The object is to cause an oscillating cloth clamp to 
feed itself longitudinally forward and backward, that 
is, while ig mmere J on one side of a centre line to 
feed itself immediately in one direction, and when 
oscillating on the other side of such line, to feed itself 
intermittently in the opposite direction, the length 
of feed being self regulating, and alwa: proportioned 
to the width of oscillation. Alsu to better work the 
@nds of the button-hole and to simplify and cheapen 
the whole attachment. It consists of a cloth clamp 
rah an oscillating movement laterally to the line 
of feed, and a progressive intermittent feed produced 
directly by the contact of such clamp against a 
relatively statiimary stop abutment ; also in a button- 
hole attachment formed essentially of a bed- -plate, an 
oscillating cloth clamp, a lever for connecting with 
the needle bar, and devices for connecting the lever 
with the cloth clamp to oscillate it when the centre of 
oscillation is between the needle hole and the oscillat- 
ing devices ; also in the construction and arrangement 
of devices to convert the uscillating movement intoan 
intermittent progressive feed lengthwise of the button- 
hole, for which pu a friction clutch and springs 
are used ; and finally in the construction and 
ment of the slip-over devices for establishin, 


a new 
line of feed parallel to the first for working the other 
side of the button-hole. 

3783. Furnaces, J. H. Johnson, London.—80th 


1881.—(A communication from M. Perret, 


ris.) 

This relates chiefly to the construction and arrange- 
ment of fire-bars or grates for furnaces, and it con- 
sists in forming the bars with webs of considerable 
immersed in water, so as to be con- 

cooled and protected from rapid 
deterioration or burning, in order to prevent the 
breaking under ie strain resulting from the 

bet of the part in con- 


tact with the fire and the t cooled by the ‘water 
the cooled portion is divided by one ~ 4 more slots 
este to the plane of the grate. The spaces 
tween the bars are e widest at top, so as to 
= the air passing between them to spread out- 
wards. The drawing shows a furnace adapted to burn 
ae combustibles, the partitions A B prevent- 
the blast carrying the same into the flues. 
3789. Teyrerino, SrReTCHING, AND DRYING FABRI 
C. A. Barlow, Manchester. 1881, 
communication from C. Welter, Paris, 

A series of pipes are placed longitudinally, extend- 
ing from near one end to near the other end of the 
and h them steam is ed to com- 

of the fabric without tension before 
it now hela by LS clips or pins. On leaving the 
preparing machine the fabric passes under the pipes 
over a drum at one end and returns over the pi 
after which it passes over a series of transverse Pp pes 
at the top of the machine, the pipes be' grooved, 
60 as to present 4 large radiating surface, The fabric 


is tentered or stretched by means of a fly or suitable 
apparatus extending the whole length of the machine. 
8791. Prerarina Fisres, W. A. Barlow, 
London.—8lst August, communication 

diame J. Roquet, Paris.) 6d. 
is relates to a machine which will effect the two 
operations of breaking up the external fibres and the 


ligneous s, and clearing the fibres from all ex- 
traneous ies, at the same time rendering them 


The first —_ is effected by two pairs of 
grooved cylinders, the grooves of such cylinders being 
of different size so as to break and divide the ligneous 
matter in as small parts as possible; and the second 
operation is effected by beaters, which — the 
foreign bodies, and at the same time produce frictional 
shocks upon the fibres and strike them — the 
comes surface of placed concentrically to 
reaking drum. 


3793. Axticces or Inpta-RuBBER, &c., B. J. B. Mills, 
London.—8lst August, 1881. communication 

from J. J. C. Smitn and H. Gelpeke, New York.) 8d. 
According to one — a sheet of plastic composi- 
tion, suitable for producing hard rubber by vulcanisa- 
tion, is laid on asheet of tin or other ductile metal, and 
covered with tinfoil, and the connected sheets are ‘then 
laced between dies and — to the required form. 
n the case of hollow we cles furmed in two or more 
parts, a groove is made in the face uf each die to pro- 
duce a ridge, where a junction is to be made, and after 
removing the tinfoil from the surfaces to be joined, 
the two parts are united under pressure, and the 
hollow article vulcanised in water under pressure, the 
water being admitted to the interior to prevent col- 

lapsing. 

3'796. Lenses ror Use Pavement Liouts, &c., 
A. M. Clark, London,—3\st August, 1881.—(A com- 
munication "trom P. Collarmore, Boston, and N. 
Boyle, Springyield, U.S.) 6d. 

This consists, First, of an illuminating lens of semi- 

rism form, and having an extensive reflecting surface 

n comparison to the quantity of material used ; and, 
Secondly, in the combination with such lens of ‘metal 
spurs for preventing slipping and to prevent abrasion 
of the exposed surfaces. 

3797. Borrte-wasHina Macuines, D. C. Foster, 
Hull.—3\st August, 1881. 

The object is to enable a number of bottles to be 
washed at one time both internally and externally, 
and it consists of a number of brushes mounted on 
spindles in a trough and driven by suitable means, 
and also of rinsers or jet nozzle fixed on the trough 
and sup pp lied with water under pressure, racks being 
es oe hold the bottles inverted over the nozzles 
whilst being rinsed. 

3798. os EATING OR BorLinc WATER BY MEANS OF Gas 
or O11 BURNERS, e, London.—3lst August, 
1881.—( Not proceeded with.) 4d. 

The apparatus consists of an outer water space or 
hollow cylinder open at bottom and closed at top, and 

with whic sed a series of hollow spheres 

ted to linder by vertical tubes, an 
each other by oher tubes. The whole is heated iby 
or oil burners, the of 

passing off by the opening in the top of the cylinder. 

3815. Stay Bosks, H. and B. G. Simpson, Shegield.— 
2nd September, 1881. 4d. 

The object is to provide a large supporting surface 
with increased elasticity, and it consists in dividing 
the bottom end of each of the busk into a number 
bg strips or fingers spread outward in the form of a 


3820. Factna on ENAMELLING CerTaIN KINDS OF 


Bricks or oro T. G. Pearson, Dudley.—2nd Sep- 
tember, 1881. 
The clay is put into a pug mill or brick machine 


with a die at the end, through which it is forced in a 
continuous stream, and then enters one side of a box 
having adjustable dies at cither end and in the 
interior, so as to admit any sized stream. The box is 
filled with an enamel composed of Cornwall clay, 
Cornwall stone, and bone ground fine, and formed 
into thick “slip,” this enamel being —- by a 
brush mounted in the first compartment of the box, 
and as the stream travels on it passes through other 
dies and finally emerges at the opposite end of the box 
coated with a white enamel, w itis cut off into 
strips and dried and baked. 


3824. THE VoLATILE Propucts GIVEN OFF 
FROM COFFEE-BEANS WHILE BEING RoasTepD, J. 
Wetter, Surrey.—2nd September, 1881.—(A commu- 
nication from R. 8. Jennings, Baltimore, U.S.) 6d. 

The vapours are utilised by satura a liquid with 
the products given off from roasting coffee, and at the 
same time freein ng such liquids from other volatile 

ucts given off from the coffee, but w would 
render the liquid worthless until refined. 

3828. Raistnc anp LoweriInc GASELIERS AND 
Cuanpeiers, &c, M. Merichenski, Poplar.—2nd 
September, 1881. 6d. 

This relates to means for raising and lowe 
gaseliers, and is also applicable to corkscrews an’ 
other appliances having a like action, and it consists 
of a screw placed centrally — e case of the 
gaselier, and secured at top to a spring mounted 
within a cape. The sliding tubes are fixed to a nut 
working on the screw. 

3831. Mixkine Cows, A. B. Crees, Ilminster, Somerset. 
—2nd September, 1881. 6d. 

This consivte in drawing off the milk oy’ applying a 
sliding pressure to the teats, so as to imitate the 
pressure of the hands thereon, and it pa - in the 
use of rollers caused to revolve, and between which 
the teats are pressed. 

3833. Va.ves or Recutators, A. Lucas, Hatton 
Garden.—3rd September, 1881. 

The drawing shows the a mh applied to a ball 
valve, but it may also be applied in place of screw- 
down —_ or valves. The cistern being full, the ball 
E is in the position shown, and its lever D withdraws 
the spindle C from acting on the valve B, which the 


pressure of water in Pipe G forces to its seat. When 
the ball falls, the spindle ie C raises the valve, and the 
water enters the In screw-down valves an 
excentric on the valve handle stem actuates the 
spindle C. 
3839. Frrecrates ror BurRNING DENSE AND 
MENTOUS OR Fisrovus C. D. Abel, 
— 3rd September, —(A communication from 
Godillot, Paris.) 6d. 

This grate is formed of sets of bars so as 
to form two or more trian faces set up at 4 
angle to each other and to the furnace bed, with 
apex resting against either a flat vertical wall or in the 
angle formed by two walls of the furnace. The fuel is 
fed so as to fall on to the Fg of the grate in a thin 


divided layer, whereb oe are effectu 
brought into contact so as to 
thoroughly consumed. 
3342. ror 8. Tweedale, Accring- 
This consiste plyi th f the sh 
consists in ap ig near the eye of the shuttle 
a pin to receive a ay olan with a tnilled The 
weft is threaded between the arms of the wheel, and 
th 2nce through the eye of the shuttle, and when a 
{ float” or imperfect shed is formed, the traverse of 


the shuttle brings the milled rim of the wheel in con- 
tact with the ends of warp not properly shedded, so 
imparting rotation to the wheel, whereon the weft is 
wound around the boss of the wheel and broken. The 
weft fork motion then, by reason of the absence of 
weft, comes into operation and stops the loom. 

3854. Maxinac CLovupep, FiLakep, or Spotrep 
Yarns, B. Norton and C. Turner, near Hudders- 
Jield.—5th September, 1881. 6d. 

The object is to produce clouded, flaked, or spotted 
yarn, and consists in placing the variously coloured 
fibres on the swift of a carding engine previous to 
being formed into a thread by the “ rubbers.” 

380i. Macuine ror 
Wueets, &c., J. Mosedale, West Drayton, and 
BE. Urry, Stoke Newington.—6th September, 1881. 
—(Not proceeded with) 2d. 

A mould is made for casting the wheel, and the tire 
heated sufficiently for all necessary expansion 
jaced therein, and the wheel cast, the tire being 
eee of a dovetailed section, so as to become 
embedded in the molten iron. A special machine for 

forming the mould is also described. 


FasTENINGS FOR GLoves, &c, W. L. Wise, 

—6th Sept 1881 communica- 

Srom N. A.C. J. Ondor, Luxembourg.) -—(Not 
proceeded with.) 2d. 

This consists in the use of eyelets on each side of the 
glove opening, and through which an elastic lace is 
threaded and the ends secured. 

83869. Motive Power Esaixe, W. T. Whiteman, 
London.—6th September, 1881. ey communication 
from B. Roettger, Br unswick, and H. de Bay, 
Brussels.)—(Not proceeded with. 2d. 

This relates toa motive power engine actuated by 
heat and cold acting alternately on a compound bar, 

plate, or blade, com of two metals, the expansion 
or linear dilatation of which is different. 


3872. Exrraction or OLEOMARGARINE AND OTHER 
Fatty Matrers Raw Borcuers’ Fat, R. 
Wheen, jun., Deptford Creek.—7th September, 1881. 
—(Not ‘proceeded with.) 2d. 

The fat, after ae oe disintegration, is subjected to 
pressure while heated sufficiently to cause the fatty 
matter that it is desired to obtain to liquefy, so as to 
separate from the other parts. 


83873. Preventinc THE or DELETERIOUS 
_FROM Drains, Pipes, &c., C. F. Rolfe, 
b —(Not proceeded 


A trap on consisting of a funnel-shaped casing 
containing a dish. The inlet dips for a distance below 
the edge of the dish, such distance representing the 
depth of the seal. 
3874. Looms, Smethurst, Manchesier.—7th Septem- 
ber, 1881. 

This relates og improvements on patent No. 1027, 

A.D. 1880. A stationary cop held in a shuttle, or by 


other suitable means, is employed and fixed in a con- 
venient situation to the side framing of the loom. 
The “lap weft” from this cop ugh an eye 


at the top of a vertical sliding rod or bar, which has an 
up-and-down motion imparted to it by means of a 
— connected to its lower end, which lever is actu- 

by a link connecting it to a second lever, which 
is moved by an excentric on the tappet shaft. Another 
similar excentric is screwed on the tappet shaft in the 
reverse position to the first, and imparts an up-and- 
down motion to a second vertical ge rod or bar, 
which is provided with an arm resting upon the 
excentric. This rod carries a kind of weft fork, which 
as it rises and falls continually bears gently upon the 
lap weft, which passes beneath it and over the face of 
a plate in which slots are cut, and which is provided 
at either side with grinding eyes to keep the lap weft 
in position. 


3875. Srartinc ae, A. B. Brown, Edinburgh.— 
7th September, 1881. 

This relates to engines js controlling the action of 
larger engines, and it consists in providing such 
engines with a motive cylinder worked by steam and 
an hydraulic locking cylinder, the pistons of both 
being connected, so as to move ther. The motive 
cylinder is age with a slide valve worked by a 
rod ha’ th longitudinal and rotary movements, 


the parts g arranged so that when by a longitudi 


. Loom Saurties, J. &. Crowley, Manchester.— 
8th September, 1881.—(4A communication from J. 8. 
Jacques and Co., Lowell, Mass., U.S.)—(Not pro- 
ceeded with.) 2d. 

This relates to improved bearings for the rollers of 
shuttles, appliances for holding the spools or bobbins, 
and also for holding cop tubes on shuttle tongues, 
improved springs for shuttle tongues, and improved 
tips for shuttles. 

83901. Masuracture or Gas, &c, J. H. Johnson, 
London.—8th September, 1£81.- (A communication 
Jrom F. Coignet, Paris.)—{ Not proceeded with.) 2. 

Two vertical retorts uf cast iron or cylinders or other 
suitable material are arranged concentrically one 
within the other; these retorts are placed in a 
furnace working by preference with a reversed or 

return fiame, so as to admit of the temperature being 
suitably regulated. 

3903. Urtiisinc a Stream oF WaTER AS A MoTIVE 
Powekr or as A Brake, &c., A. Galland, 
8th September, 1881.—(A communication G. 
Nyon, Switzerland.)—{Not proceeded 

2d. 


This vee to applying the motive force of astream 
of water so as to propel vehicles or a train, or boats, 
in a contrary direction to the current of a stream, or 
for such current, or to regulate the speed or effect 
stoppages, as required. 
3905. Casks, Barrets, &c., H. 
September, 1881.—( Not proceeded with 4 
‘is consists essentially in forming or fitting the 
casks or vessels with an internal bag-like diaphragm 
of suitable elastic material. 
83906. Propuctnc Patrerxs upon WovEN 
Fasrics, J. Barlow and J. Warburton, Bolton.—8th 
1881. proceeded with.) 2d. 

In d cloth two warps— 
fine om very pn te two wefts—fine and very 
coarse—are required. There are eight fine ends 
between aahae coarse end and eight fine picks between 
each coarse pick. 
$3909. Apparatus For IsDICATING THE SPEED AND 

Direction oF Motion or Macuinery, &c, J. C. 
Pattulo, North Shields.—9th September, 1881.—(Not 
proceeded with.) 2d. 

By means of a steel rope or other conductor of 
motion a spindle on the bridge of a steam vessel is 
caused to rotate at the same waoeity and in the same 
direction as the engine shaft. This spindle works the 
hand of a dial. 

83916. Bicycies, R. H. Froude, Kensington. -9th Sep- 
tember, 1881.—(Not proceeded with.) 2d. 

This relates to the construction of seat or saddle 
and of its supporting spring, so as to enable the rider 
to change readily the position of his centre of gravity 
according as he is moving up hill or down hill. 

3919. RoLLeRs usED FoR THE PrintING aND TREAT- 
or CLoTHs, Paper, &c., J. Bardsley, Man- 
—9th September, 1881.—(Not proceeded with.) 


The “rollers are made of glass or other similar 
vitreous material. 
39238. Exp.iosive Compounns, W. R. Lake, London.— 
9th ion Paris) communication from P. 
rs. 


is d of nitrate of potash, 
69 ae washed sulphur, 9 parts ; charcoal, 10 parts ; 
metallic antimony, 3 _ chlorate of potash, 
5 rye flour—4 parts ; chromate 
of potash, a few hundredth parts 
3028. Box or RecepracLeE FOR or THREAD, 
&c., R. M. Clark, Puisley.—10th September, 1881.— 
(Not proceeded with. ) 2d. 

This consists of an outer casing divided into a 
number of divisions in accordance with the number of 
kinds of bobbins of thread or the like to be held in 
the box, and of a width about equal to the length of 
the bobbins. 


3930. ManvFActTURE OR PURIFICATION OF ALBUMEN, 
W. P. Thompson, Liverpool.—l0th September, 1881. 
—(A communication from U. H. Hillman, New York.) 
4d. 


This relates principally to the process of manufac- 
albumen from fish spawn, consisting in adding 


to » the crushed spawn sufficient water to dissolve the 
d 


nal movement the valve has been shifted to cause 
steam to act in one direction or the other in the cylin- 
der, the consequent movement caused by the steam 
whilst a to the valve gear of the main 
engines at the same time imparts to the valve rod of 
the starting engine a rotation, which by a screwing 
action restores the valve to its neutral position. 


387'7. GasHotpErRs, A. Fleming, Glasgow.—7th 
September, 1881.—(Not proceeded with.) 2d. 

This consists essentially in forming the sides or 
sides and crown or top parts of gasholders with 
— or double casings, the spaces between the 
nner and outer shells being traversed by heated air 
or filled with a suitable non-conducting composition. 


$8'79. APPARATUS FOR THE MANUFACTURE oF Gas 


FOR HEATING AND a A. M. Clark, 
London.—7th Septemb 


e the albuminous water by 

boiling under a vacuum “sufficiently low to preserve 

bo ready solubility and the coagulative power of the 
bumen. 


3041. Propeiinc STEERING oF Screw STEAMERS, 
H. F. Engel, Hamburg.—12th September, 1831.— 
(A communication from G. W. Claussen, Bremer- 
haven.)—{ Not proceeded with.) 2d. 
This relates to improvements in steering ships by 
means of the propeller screw. 
$942. Srrikinc Mecnanism For Ciocks, J. Wetter, 
New Wandsworth.—12th September, 1881.—(A com- 
munication from 0. 0. Lévaas, Moss, Norway.)—{ Not 
proceeded with.) 2d. 
This relates to a means of simplifying the construc- 
tion of the striking mechanism. 


39477. &.,G. M. F. Molesworth, 
—12th September, 1881. —(No ‘ot proceeded wi: 2d. 

This relates to the general construction of 7 ol 

3948. Boxes ror Contarnrnc SaFety Marcues, S. 
Pitt, Sutton.—l2th September, 1881.—(A communi- 
cation from F. W. Thompson, Kandy, Ceylon.—( Not 
proceeded with.) 2d. 

The outer case and the tray are both formed of thin 
sheet metal. At the side of the exterior of the case, 
which is to carry the strip of igniting material, the 
top and bottom plates are made to project over or 
beyond the side, and the edges of the top and bottom 
plates are doubled towards one another, leaving a 
slight interval between the exterior of the side of the 
case and these edges, so that a strip of the iting 
material may be slipped in between them and be so 
held along the exterior of the side of the case. 


$3958. Rerminc ayp CrystaLiisine Starch Sucar, 
P. Jensen, London.—13th September, 1881.—(A com- 
munication from Prof. Dr. F. Soxhlet, Munich.) 4d. 
consists in the production of anhy 
e starch sugar by the —— of a 
mixture of starch sugar and wood spiri 


RerFinineo Starcu Suear, P. London.— 
13th September, 1881.—({A communication from Prof. 
Dr. F. Soxhlet, Munich.) 4d. 
This relates to the method of purifying starch 
— by dissolving the foreign ‘Substances, w! 
‘or the most part are unfer and 
the solid sugar particles with the aid of agi or 
methyl alcohol, and then ——_s the thin liquid 
syrup from the solidified glucose by means of presses, 
centrifugal machines, or other suitable appliances. 
4065. Buitptxc WaALLs so aS TO RENDER THEM 
W. White, Abergavenny.—2lst 
September, 188 4d. 
__ The wall is bail i in two thicknesses with a space 


ai: 


881.—(4 
F. Egner, Norfolk, proceeded with.) 


This consists mainly of a revolving retort heated 
externally, and provided with oe and outlet 
mouthpieces and valves fgr supply and 
coal and coke. 


3894. AND 
Paris.—8 
2d. 


harge of 


A. Berhard, 
th September, 1881. proceeded with.) 
This relates to the shape of rails and to the means of 
securing them on the sleepers. 
3899. MEcHANISM FoR TRAM-caRS, &c., 
'y, Liverpool.—Sth September, 1881. Net 
This relates to the employment of a shaft or shafts 
with right and left-handed screws thereon, which 


bring cross-bars with their shoes or chocks w! inst 
or away from the whoels. 


them, which is filled up with a mixture of 
pitch, sand. 
4207. AspHaLte Apparatus, B. D. Healey, Brighouse. 
—4th plete.) 4d. 
This consists, First, in constructing the apparatus 
with arrangements for bens and decom 
, in the use of an 


flues of 

iron combined, and with iron ey crown over fire of 

small-sized apparatus. 

4352. G. FB. Vaughan, London.—6th 
October, 1881.—(A communication from H. Cristin, 
Paris.)—({Complete.) 4d. 

This tes to the application to axle-boxes of a 
series of rollers with terminal pivots, in combina 


with notched metallic rings connected by tie rods. 
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with an improved construction of the charging holes 


280 


THE ENGINEER. 


ApriL 14, 1882. 


4588. Fisece Divipers ror Carpinc Macuines, C. 
Pieper, Beriin.—20th 1881.—(4 communica- 
This relates to apparatas for dividing the f 
is apparatus for div © fleece 
duced on acarding machine into slivers, and converting 
them into roundslub or roving to be delivered toa spin- 
ning machine. The fleece A detached from the deffer of 
the carding machine is conducted round roller F to the 


main rollers N, which have fiat grooves corresponding 
to the fleece ribbon to be produced, the grooves of one 
roller alternating with those of the other. In each 
groove runs a strap exactly filling the same, so as to 

t an unbroken surface where the fleece is intro- 

These straps serve to divide the fleece into 

as many ribbons as there are straps, such ribbons being 
delivered by the rollers X to the _—— M, and finally 
wound upon the bobbin rollers R. 


Tuses FoR STEAM ili AND DEVICES FOR 
SecuURING London.—15th Nov- 
ember, 1881.—(4 Jrom J. A. Reed, 
New York.)—{Complete. 

This relates, First, to a 
boiler tube and the tube te, and ag ange in forming 
a V-shaped recess in the end of the tube, and a corre- 
spondingly shaped projection to fit such recess on each 
ite ; and Secondly, to a cast metal tube, the 

a of which is in the form of an ogee helix with 

ual or nearly equal convex and concave curves, and 
vehi has circular ends flanged or thickened and 
small in diameter, but having the same axis as the 
helical portion. 

6116. Burners, H. J. Haddan, Ken- 
sington.—23rd November, 1881. 4 communication 
W. Jackson, Providence, U.S.)—(Complete.) 


6589. Impure Copper, H. H. Lake, London. 
—2lst December, 1881.—(4 communication from 
Cc. T. J. Vautin, Australia,)—{ Complete.) 4d. 
This consists, First, in refining impure commercial 
ee by forcing a current of oxygen gas through it 
en in a molten state ; Secondly, in in refining impure 
commercial copper by thoroughly stirring or ra 
into it when molten an oxygen-producing mixture ; 
» in refining im commercial co, 
forcing 3 a current of Sho e through or into intimate 
contact with it ina state ; and Fourth] 
in refining impure commercial copper by thoro nguly 
rabbling 4 into it a chlorin 
producing mixture. 
5590. Door-cHEcKs or DEVICES FOR PREVENTING THE 
SLAMMING H. H. Lake, London.—2ist 
A communication L. C. 


December, 


is pa) to ae a piston which 1 moves with the door 
as the latter closes, and by a Jayna motion of same 
is trolled, and i it tion of the 
cylinder and a to form a chamber 


for the com: vided with two out- 
adjustal ustable only, and the other auto- 


S606. CARTRIDGES FOR BLASTING &c., H. H. 
ke, London.—2\st December, 1 communi. 
cation from S. R. Divine, New 


This consists in making blasting cartridges by en- 
closing a solid substance in an pH of cloth or 
other porous material which will absorb a liquid, and 
cause the solid substance to become saturated with 
it, the two substances being such that when mixed 
together a highly ee compound will be formed, 
and preferably consisting of chlorate of potash or its 
equivalent, and nitro-benzole or its equivalent. 
5670. W. L. —2Tth 

December, 1881.—(4 communication from W. B. 
Doolittle, West Haven, U. J. 8. (Completa) 6d. 
This of a hich the main 
= is placed immediately behind the dial, and the 
train is journalled in rear of spring, whereby 
each may reg oe the entire space between the pillars 
and actuate the hands through the axis of the main 
5695. AND HaNDLEs FOR BRUSHES, Mirrors, 
&c., H. J. Haddan, K —28th 
1881. —{A’ ag from W. H. Miles, New 


York.)—(Com; 
This relates to the ation of a mae rim with 
of any brittle the Rack of bras 
any e-mo' object to 
strengthen the same. 
24. Removixnc Fioccutenr Matrer From Spent 
ACIDS USED IN TREATMENT OF SOLUBLE FisRE, 
W. R. Lake, London.—3rd January, 1882.—(A 
communication from M. C. Lefferts, New York.)— 
Talates to an f 
relates an improved or 


5221. Arcanares TO BE CONTROLLED AND OPERATED 
BY E.ecrricity ror Stoprrne Trains AND GivING 
Sicnats on Rattways, W. R. Lake, London.—29th 
November, 1881.—(4 communication W. C. Schaffer, 
Philadelphia, U.S.) 6d. 

The ap; the steam, air, or other 
means 0! the brakes, is set in contin or 
stopped in see electric contrivances. 


5328. Pouxprse anp Cieantne Rice, &c., & Pitt, 
Sutton.—6th December, 1881.—{A communication 
from F. Brotherhood, Charlestown, U.&)—(Com- 


ete.) Sd. 
This mills having pestles, which 
are lifted and released in rapid succession so as to fall 


at short intervals into the rice to be treated in mortars, 
— particularly when such pestles are actuated by 
rolls or revelving nippers acting on lifters 
agen 3 the pestles are attached, and the objects of of 

the invention are to provide improved gripping rolls 
and mechanism to adjust them and control their 
action upon the lifter, whilst admitting of the desir- 
able amount of yield or self-adjusment of the rolls in 
the pressure or grip upon the lifter ; to avoid break- 
ing or straining either the rolls or their su’ ; to 
so construct a lifter and adapt gripping rolls to act 
thereon that it shall be tightly gripped between the 
rolls at the commencement of their action upon it, 


ually decreasing the 
the a lifter: 
itat of the pestle on the rice by 


etm aiftesent grains to its action on its succes- 

sive denents ; and to provide means for the dis- 

charge of the ‘contents of the mortar and of its 

being readily cleaned. 

5846. Tarcer Trap, H. J. Haddan, Kensington.—ith 
December, 1881.—(A communication from J. Reis, 


Cinci 
The object is to furnish a trap cag ly adapted for 
throwing those flying targets which are provided 
with a projecting tongue or other grasping device 
and it consists essentially of a throwing lever an 
clamp, a spring for actuating such lever, another for 
gradually arresting its motion, an adjustable trigger, 
a sectional standard, and devices for maintaining the 
standard at any desired inclination. 
5463. Dres ror THE MANUFACTURE OES, 
W. R. Lake, London.—14th 881.—{A com- 
munication from G. Dunning, 


6d. 

This consists, First, in providing the dies with 
recess to form toe, heel "and side calks, and projections 
to form the nail holes in the shoes; and Secondly, in 
the mode of constructing the dies by heating a steel 
block and forcing into it Stormer of the desired shape 
and size, the face of the block being then planed down 


and the former forced into it, so as to make the 
points in the die long enough to form the nail holes in 
the shoe. 


5464. Distmimc K. Trobach and A. 
Cords, Berlin.—1l4th 1881.—(Complete.) 
6d. 


This consists, First, in the refining or distillation 
of alcohol, separating the fusel-oil from the alcohol 
by passing the alcoholic vapours thro noon —_ 

ates asbestos and chloride of barium ; an in 
the combination with the mash or 
ag way boxes, dividing it into com ents in 
which th of chloride of 
barium is ‘placed: and, Thirdly, in the combination 
with the mash apparatus or column of a conical con- 
denser of corrugated sheet metal. 


5569. Revoivine CyLInDER W. R. Lake, 
.—20th December, 1881.—{A 
J. A. Wesson, ‘Mass., U.8.)—(Complete.) 4d. 

This relates toa cylinder stop for a revolver which is 
controlled in its engagements with the cylinder by the 
hammer tumbler through the medium of the rear 
sear, with which the stop ant extends through or 
past the trigger is immedi 

EXPLOSIVE panne H. H. Lake, London.— 
21st ion from 8. R. 
Divine, New Yor! ete. 

This consists of an - losive compound composed 

of a solid ingredient, such as chlorate of potash, and a 


liquid ingredient, such = nitro-benzole, combined to 
form the explosive compound by merely —— the 
mass of solid ingredient to absorb the liquid in- 
gredient, a combination which can ys eff by the 
consumer at the time when and at the place where 
the explosive is to be used. 


matter 
= of soluble fibre, as r 
cotton, or the like, and consists in with the 
acid after being used, and open | containing 


SELECTED AMERIOAN PATENTS. 


From the United States’ Patent Office Oficial Gazette. 


254,056. Dynamo-ELecrric William 
Sawyer, New York, assignor to Bernard Lande, 
same place.— Filed December Srd, 1881. 

Brief.—The pele pieces of the field magnets nearly 
surround the cylindrical armature within and with- 
out. The armature is cast in path piece, and has air 
passages extending thro ions upon 
which the wire is wounc, tating 


ings in the polar extensions. Claim.—A ring arma- 
ture on the Pacinotti — composed of one piece 
of metal, and having air passages extending through 
the parts on which the induced conductor is wound 
and out at the external periphery of the polar pro- 
jections, substantially as and for the purpose set forth. 
254,144 Toot, William T. Lemon, 
Detroit, Mich., assignor to Wm. G. Avery, same 
place.—Filed 2nd, 1881. 
Claim.—The wire-splicing tool consisting of a 
metallic hook and an adjustable shoulder projecting 


144 


laterally from the shank of enh boeks. the hook being 
arranged to catch over a wire and the shoulder to 
engage the free portion of another wire being spliced 
therewith, substantially as described. 
254,210. ApsustaBLe Wrencu, William R. Godfrey, 
Sidney, Nebr. .—Filed August 19th, 1881. 
Claim.—As an 


, the com’ 
nation, with the shank A, provided with siealgiit 


= 


on E ha’ a central longitudinal 


-threaded porti: 


arranged around portion E, substantially as and for the 
purpose herein shown and specified. 
254,163. Stray Bour Currer, Charles V. Kote, Lan- 
caster, Pa.—Filed November 15th, 1881. 
Claim.—In a bolt-cutter, the combination of the 


cylinder C, having bosses B and B!, handles H and H!, 
with eylindrical ends, and the sleeve having the 
groove G, by which the said sleeve is held ~ the 
cylinder when the cutter is not being operated, sub- 
stantially as herein set forth. 


254,521. ror Castrna Car-wHEELs, Lucius 
W. Washburn, Boston, Mass.—Filed January 9th, 


2. 
Claim.—The combination, with the daw J A and co 
of 


G of the mould, of the stop- 
horizontal flange B and internal incline vegan | F and 


C united by the horizontal face or shoulder D, all 
being formed of one continuous piece of metal, sub- 
stantially as shown and described, as and for the pur- 
poses set forth. 

254,672. Cannon ror Etecrric Lamps, Hiram S. 


or series of rings D having the p Sones Ss extend 
outward at an angle ter than le and 
terminate in near relation to the wall o thes stuffing- 
box, substantially as and for the purpose set forth. 
254,'748. Exxectro-maGnet, Addison @. Waterhouse, 
New York, N.Y., assignor to the United States 
Electric Lighting Company, same place, — Filed 
August 1st, 1881. 
Claim.—(1) An electro-magnet consisting of a hollow 
core of non- etic metal, having a coil or coils 
thereon, combination with a core “composed 


of i 


[254.743 | 


SSG 


allow the sections to be 
hen magnetised, substantially as 
esc 


254,'776. Curtivator, Gabriel Martin, Monroe, 
Township, Logan County, Ohio.—Filed July 16th, 


a cultivator for Go 
va- 


tors O 8. hinged near their centres the axle, springs 


(254.7286 | 


P at the former end of 


Maxim, Brooklyn, assignor to the United States 
Blectrie Company, New York, N.Y.—Filed 
The f uf: ‘bo! 
aim. manufacturing carbon con- 
ductors for incandescent lamps by first carbonising at 
a high temperature in a flask theets of proper material 
1 


yn! from these the conductors 

any desired lastly heating the said con- 

ductors in a carbonaceous gas or vapour, substantially 

as set forth and described. 

254,685. Nur-tock, William H. Paige, Springjfeld 
Mass.—Filed November 14th, 1881. 

Claim.— 7 ) The nut A, comprehending the narrow 
flange or t 1, made on one of its faces and provided 
with transverse openings as 2, the interior of said 
flange or fillet being made on the same plane as the 
bore of the nut and its exterior made smooth and 
inclined or bevelled with reference to its interior sub- 
stantially as and for the purpose described. (2 an 
improved lock-nut, a sectional fillet made on one of 


its facings > eee. as 2, between the sections, 
with the | Ben side of the sections on the same plane 
with the bore of the nut, and the exterior side of 
each section inclined to the interior side, and with one 
end of each section made thicker than the adjacent 
end of the next section, substantially as described. 
254.'735. Corrvcatep Scissors AND SHEARS, 
William 8. Van Hoesen, Saugerties, N.Y.—Filed 
October 17th, 1881. 
Claim. —Cutting blades of scissors and shears struck 
up of sheet metal with corrugation or corrugations 


254.738 


running along the near or back edge of the blades and 

through the dle, terminating in the bows, as and 

for the purpose specified. 

254,'736. Sream ‘Packine, Charles M. Van Tine, 
Matteawan, N.Y.—Filed July 6th, 1881. 

Claim. me A packing ring consisting of a band 
adapted to closely encircle the rail to be packed, 
and having a flange or flanges which pro’ aa _ 
ward from the same at tn angle greater 


DBAS SS 


the wall of the stuffing 


a right angle and terminate at a 


or levers Q, exten: from said springs to 
the rear of the cultivator, and racks R, all a) amancaae 
substantially as and for dae purposes set forth. 
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This relates to improvements in devices for produc- | Va i 
ing illumination by the incandescence of a suitable j | f/ i 
~ substance heated toa proper degree by means of 4 
7 burning gases or vapours, and is specially designed to AASZ ; 
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STEERING GEAR IN THE NAVAL AND SUB- 
MARINE EXHIBITION. 


ALTHOUGH many mariners still urge arguments that are 
very far from groundless against the use of steam steering 
gear, and indeed any of the modern steering gear by 
which the tiller chain or rope is rigidly held, the employ- 
ment of the steam engine for this purpose has made rapid 
progress during the past few years. Made in the first 
instance for the largest ships only, it may now be found 
in vessels of but a few hundred tons register. The work has 
been done often enough by steam to make mariners im- 
patient of the slowness of the old hand gear, and of the 
employment of half-a-dozen men to do the easy work of 
one assisted by steam. It still remains a disadvantage 
belonging to many of the modern gears that they hold the 
tiller chain with unrelenting firmness in any sea, and 
hence rudders and rudder connections are severely 
strained or broken at dangerous times. This however is 
not the case with all gears, and plainly the balance of 
advantage is in general on the side of steam gear, especially 
for the vessels on which it is desirable to steer either from 
the bridge or deck. In the Exhibition there was a 
representative collection of steam and of steam and hand 
gear by the principal firms engaged in its manufacture. 
The steam gears are chiefly of three kinds—(1) those 
havin double cylinder engines geared direct to a hauling 
drum by means of a worm on the crank shaft, and worm 
wheel on the drum shaft ; (2) those having double cylinder 
engines geared to pitch chain or messenger hauling wheels, 
by means of a worm on the crank or secon shaft ; 
(3) those having double or triple cylinder engines con- 


HUNTING VALVE GEAR. 


nected by spur gearing ouly, to the hauling drum or pitch 
chain wheel ; and (4) those having one large steam cylinder 
the piston of which gives direct pull to the tiller ropes 
through the medium of a rack and pinion operating a rope 
sheave or a messenger wheel. The combined steam and 
hand gears vary so much that it would be difficult to 
classify them, for while one is so gas pe that the steer- 
ing may be done indifferently by hand or steam, or both 
at the same time, some have one clutch for throwing either 
the steam or the hand into » while one has three 
clutch handles to attend to. Like the steam alone, 
however, they may be divided into those which have 
rotating engines connected to the hauling drum or mes- 
senger wheel through a ww 4 worm on the crank or 
secondary shaft, and those which work with spur gear. 

In almost all these the distribution of the steam to the 
cylinder or cylinders is effected by a separate distributing 
valve, operated by screw hunting gear, the rotating engines 
having, of course, the usual slide valves, either Q or piston 
form as usual, There are, however, two exceptions to this 
form of huntin to which we shall refer. For those 
unacquainted with screw hunting valve gear we may briefly 
explain its principle. Upon or connected directly with the 
hand wheel shaft is a screw, as shown at S in the above 


sketch. Upon or about the middle of thisis a pinion nut N | P 


with aclutch groove A. Into this groove takes a clutch lever 
L, connected to the steam distributing valve by the rod R. 
Gearing with the pinion N is a wheel W, either upon the 
hauling drum shaft or directly connected therewith. Now, 
then, it will be seen that if the hand wheel is turned either 
way the lever Land the rod R will be correspondingly 
moved, thus admitting steam to the engine cylinder or 
cylinders, As, however, the wheel W is directly connected 
with the hauling wheel, it will be seen that immediatel. 
the engine begins to work, this wheel puts the pinion we 4 
to its central position, at which steam is cut off, and so if 
a further pull on the rope or chain is required the hand 
wheel must be again moved. The movement to be given 
to the steam steering hand wheel is thus exactly chnieet to 
that for hand steering, except that the wheel is perhaps 
not more than 18in. or 2ft. in diameter, instead of 4ft. or 
5ft. The arrangement above indicated is that adopted by 
two or three ers, but though differently arranged, the 
principle upon which all the screw hunting are made 
is the same. The hand wheel opens the steam valve, and 
the engine immediately commences to close it, and does so 
in a greater or less number of revolutions, or even a half 
pi ta according to the movement given to the hand 
wheel. 


We will now refer to the gears exhibited, taking them 


in the order of the numbers of the stands on which} barre 


they are exhibited. In this way we first come to that of 
Mr. Douglas Coulson, of Sunderland, which is the gear 
above referred to as having the unique ment by 
which either hand or steam-power may be used indifferently. 
This gear is illustrated by the annexed engravings, which 
are not complete as to detail, but they show the general 
arrangement and the principle of its construction. From 


these it will be seen that the hauling drum or wheel B is 
connected to the piston-rod of the large steam cylinder. 
From the transverse section it will be seen that the wheel 
B is centrally a worm wheel carrying at its sides the 
grooves for chains or ropes. From the side elevation it will 
be seen that under the upper part of the frame there is a 
large screw A, which gears into the wheel B. This screw 
acts as a screw when steering is done by hand, the wheel 
B being turned by it and the ropes hauled according to the 
movement of the large steering wheel. When the large 
steering wheel is not moved this worm is fixed, and upon 
using the small steering wheel, steam is admitted to the 
— and the wheel B moves outwards or inwards, at 
the same time revolving, owing to the screw A acting now 
as a rack; the ro are thus hauled according to the 
direction the cual emia whee) is turned. The valve 
gear is not all shown in our engravings, but from them it 
will be seen that immediately the piston actuating the 
wheel B moves, the nut attached to its crosshead causes 
the screw § to revolve, and thus the distributing valve 
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moves in the direction from which the band wheel has just 
moved it, and thus it shuts off steam until the hand wheel 
is again moved. This, it will be seen, takes place which- 
ever way the hand wheel is moved, just as it does in the 
diagram given above. An advantage which this arrange- 
ment possesses is, that when the rudder receives a very 
heavy blow, it is not rigidly held by the hauling ropes, 
as these may give under exceptional strains by sullen the 
iston against the steam pressure, which forms thus an 
excellent extension buffer or cushion. 


4 


HEATHORN'S STEERING GEAR AND RUDDER. 


The next gear we come to is the “Steam Quarter 
Master,” as it is termed by the inventor, Mr. Higginson, 
of Liverpool. In some r ts this resembles an ordinary 
crab winch fitted with pitch chain wheel in place of a 

1, and with an and . The 
engine has three small cylinders P P; on the crank 
shaft of which the pitch chain or hauling wheel is 
carried loosely, but attached to the large spur wheel, 
into which the pinion on the outer end of the 
engine crank shaft. The hunting gear is in the 
upper part of the machine, the screw being part of the 
hand wheel shaft, the end of which is fitted with a 


bevel wheel I—see 284—by which it is connected 
to the distributing valve V. As soon as the hand wheel 
is moved the nut N on the top spindle moves the dis- 
tributing valve spindle and the engine starts, and by its 
connection through the wheel B, the rod J, and the 
lever R, commences to move the nut back as before 
described, the fine serew S operating the pointer. This 
steam gear takes up little room, is completely boxed in, 
and is compact, and the valve gear is 
so that it is very sensitive, and may be said to 
follow the movements of the hand wheel exactly, but the 
compactness has not been obtained without some loss of 
accessibility of parts. The change from hand to steam 
steering or vice versd is made by one movement of a clutch 
lever on the hand wheel shaft, and the chain which passes 
over the hauling wheel W and under two guide sheaves is 
not absolutely rigidly held against the rudder, as it is free 
to pull against the steam. 

The next steam and hand gear is that of Messrs. Donkin 
and Nichol, of N pevesiio-tetipen: This is one of those in 


our second classification, namely, those in which a mes- 
senger wheel is connected to the engine by a large worm 
which acts asa continuous pawl and rigidly holds the 
chain or rope. It has a double-cylinder vertical engine, 
which drives a horizontal shaft by means of a worm on the 
crank shaft, and this shaft is connected to the large worm 
for driving the hauling wheel by mitre gear. The 
worm wheel C driven by the worm on the crank shaft is 
loose on the horizontal wheel shaft, or is caused to drive it 
by means of the clutch and its lever E. When hand 
power only is used, this clutch is thrown out of gear and 
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the clutch A is thrown into gear with the pinion B, by 
which the worm on the chain wheel shaft is placed in 
gear with the large hand wheel In using steam the mitre 
wheels H and I are worked so as to operate the ee 
valve on the spindle K. When the messenger wh 

shaft revolves, the bell-crank lever shown in the elevation 


is moved by the nut held by its lower arm, and this raises 
or lowers the spindle by the nut at L, thus tending to 
shut off steam directly it has been admitted by the hand- 
wheel through the medium of the bevel wheels H 
The principle of the action of the admission 


and I, 
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and cut-off gear is thus the same as that shown in 
our diagram, though carried out in a-different way. 
The distributing valve is of the ordinary D form, and the 
pinion H is operated by the small hand wheel which is 
on a small spindle within the hollow spindle operated by 
the large hand wheel. To prevent the large hand wheel 
or the small hand-wheel from revolving when steam or 
hand power respectively are employed, as they would tend 
to do under the influence of friction, the set screws O and 
P respectively are set into holes, the one in the boss of the 
large hand wheel, and the other in the boss of the pinion 
H. In this steering gear there are, it will be seen, no 
large spur wheels, but there are two power worms and 
worm wheels, and the general arrangement differs in 
several respects from any of the others in the Exhibition. 

_The next steam and hand gear on the list is that of Mr. 
Simey, as made by Messrs. Robert R and Co., of 
Stockton-on-Tees, In this we have a large steam cylinder 
connected by a rack direct to the messenger wheel shaft, 
and the hunting gear is of a different character, as shown 
by the engravings. The general arrangement of the main 
part of the machine is so clearly shown by our engravings, 
which show the steam and the steam and hand arran 
ment, that we need only describe this hunting gear. In 
the annexed diagram B is a vertical spindle, the top of 
which is seen in the perspective view carrying an indicator 
point in front of the steersman, It is moved by a quad- 
rant worked by a bevel pinion on the small hand wheel 
shaft,and it carries a lever which, moving each way through 
45 deg., moves the end of a crosshead D, the other end M 
remaining fixed. The centre of the crosshead is attached 
to a forked spindle to transfer the motion to the slide valve. 
A is a hollow shaft which carries a lever under the control 
of, or rather moved by connection with a worm on the 
chain wheel shaft. Thus, steam having been given to the 
cylinder by the movement of the spindle B, the machine 
itself now moves the hollow shaft A, and draws back the 
end M of the crosshead as much as the end D had advanced, 
thus moving the valve back again, and shutting off steam. 
The valve is always in position for shutting off steam 
whenever the two short levers on A and B are opposite 
each other or in line. In this machine the hand or steam 
power are thrown into gear by one clutch lever, and the 
chain or rope are not rigidly held against the rudder as 
they may pull against the steam asacushion. The ma- 
chine is well and very strongly made, 

Near to the above steam gear is Archer’s hand gear 
with a volute chain barrel, as exhibited by Mr. G. H. 
Chaplin, of Bishopsgate-street. This has the novel 
feature of being operated by means of epicycloidal gear, 
and thus the barrel is fixed at any point at which the 
wheel is left just as is a weight by the self-sustaining 
epicycloidal pulley blocks. The ent is thus one 
which secures the steersman Sigg oy rs which 
attend the common plain gear in heavy weather, but there 
is the disadvantage which belongs to all these rigidly held 
chains, that the shock upon the rudder gear is not lessened 
by any cushion. 

Captain Heathorn’s steering and checki as illus- 
trated by our several engravings is noaliten the list. 
In this a double rudder, or two rudders side by side, are 
employed, and double curved links are employed to 
operate them. Besides this is a second lever, to which is 
attached a hand rope. This sets the two rudders at any 


- angle from each other, so as to check the way of the 


vessel, or places them so that they point ahead, in which 
position they are employed for steering the ship when 
going sternward. The illustrations herewith, and on pages 
281 and 284, clearly show the purpose and action of this gear. 

The steam and hand gear, illustrated on page 285, as 
designed and exhibited by Mr. E. E. Wigzell, London, is 
the next in order. From the engravings it will be seen 
that the whole is enclosed in a wrought iron case contain- 
ing one of Wigzell’s three-cylinder engines, connected by 
spur gearing and a worm on a short spindle to a worm 
wheel in the middie of the hauling drum, on either half 
of which the chain or rope winds. On the short shaft 
carrying the worm isa pinion K movable on a feather by a 
clutch lever. This pinion is shown in with the spur 
wheel G on the hand wheel shaft, and thus the steam engine 
is not in use. If now this pinion is moved to the left it 
gears with A on the engine shaft, and thus the worm 
is driven by the engine and not by the hand wheel. The 
same hand wheel is however used as a continuation 
of its shaft, is fitted with wheels E F G, one of which 
carries a crank pin, upon which is a rod actuating the 
distributing valve at the back of the machine. It will be 
seen that in this steering gear not automatic or hunting 
cut-off valve is employed. The hand wheel is moved, an 
the engine starts and continues to revolve in one direction 
until a reverse movement of the hand wheel alters the 
steam admission, or cuts it off. Stops are provided to 
prevent the engine from continuing to haul when the 
rudder is hard over. The wheel, it will be seen, does not 
in this machine tend to move when steam is used, as it 
only takes the part of aregulator handle. The movement 
of the rudder is indicated by pointers on either side of the 
enclosing box, their movement being obtained from the 
worm shaft. This gear, it will be seen, comes into a 
second class, the rope being rigidly held. The machine exhi- 
bited is for the steamship Lucinda, of Messrs. F. Herskind 
znd Co, As to the propriety of employing three cylinder 
engines, which are themselves boxes of machinery, boxed 
up in a case forming the frame of a machine, we will not 
express an opivion, but it is clearly important to have the 
greatest possible facility of access to the parts of a machine 
Playing so important a part as a steam steering gear does on 
a ship. 

The steering gear which we illustrated in our impression 
of the 24th ult., as made by Messrs. J. H. Wilson and Co., 
Liverpool, is next on the list. This is a strong heavy 
for steam and hand, two clutch levers being employed to 
make the change from hand to steam or vice versd. A 
screw hunting gear, in combination with a pair of slotted 
links and excentrics is employed for distributing the steam 
and effecting reversal, e arrangement is one which 
employs therigidly held messenger wheel and guide sheaves. 


We now come to the steam and the steam and hand 
gears exhibited by Messrs. Amos and Smith, of Hull, and 
illustrated by the engravings on page 285. The steam 
gear belongs to class 2, and the automatic cut-off is 
exactly that shown by Fig. 1, page 281. The arrangement 
is very neat, and the movement of the chain is very sensi- 
tively controlled by the hand wheel and the screw gear. 
The arrangement is so fully shown by our engravings that 
we need not stop to describe it, the letters on the engraving, 
page 285, corresponding with those on our diagram Fig. 1. 


HEATHORN’S STEERING GEAR AND RUDDER. 


It should be noticed, however, that the pointer just in front 
of the steersman is not simply an indicator of the direction 
of movement of the rudder, but its movement is exactly that 
of the rudder. This pointer is actuated by a short lever 
under the pointer disc, and connected to a nut on the 
screw, actuated by the hand wheel ; twootherstopnuts being 
placed on this screw, as shown at page 285, to determine 
the maximum amount of movement given to the rudder. 
If the gear is fitted to a ship having a longer or shorter 
tiller arm than usual, this posed is adjustable to suit the 
greater or less number of revolutions which the engine 
must make to bring the rudder hard over, and therefore 
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to suit the greater or less number of revolutions that must 
be given to the hand-wheel, for which purpose the stop 
nuts must of course be set at a greater or less distance 
apart. For operating the gear from the deck or bridge 
wheel standard a light pitch chain is used. This runs on 
asmall pitch wheel in the standard, and another which 
may be thrown in or out of gear on the hand wheel shaft. 
By this arrangement and the separate vertical shaft the 
pointer is always indicating on the bridge the position of 
the rudder, whether the bridge wheel is in use or not, and 
the wheel does not revolve when not used. The short 
spindle of the deck or bridge steering wheel is made of 
brass or gun-metal, as owing to its being in the direction 
of the Jength of the ship, it mes slightly magnetised if 
of iron or steel, and as it is always in close proximity to 
the binnacle it would affect the action of the compass if 
made of either of the latter metals. Messrs. Amos and 
Smith exhibit also a large strong hand and steam steering 
gear, one of the details of which is shown by the section 
of the compensating motion on 285. By their 
application of this gear they are enabled to do away with 
clutches for making the change from hand to steam or steam 
to hand steering as used by several makers. In this _ a 
barrel is employed in place of a messenger wheel. This is 
fixed on to the main shaft of the machine, on which is also 
fixed the four-way arm carrying the four pinions C 
gearing into the bevel wheels on either side, which are 
loose on the shaft, one of these being also the worm 
wheel, which is actuated by a worm on the engine crank- 
shaft in the other machine. The other bevel wheel is 
attached to an inside spur wheel, which is turned on the 


outside to receive a brake strap. Now then, it well be | P 


seen, if the engine is running and driving the worm wheel D, 
and if the wheel E is fixed by a brake strap, the four-way 
arm is carried round by the pinions thereon at half the 
at of rotation of the worm wheel; the barrel A bein, 
xed on the same shaft receives, of course, the same wel 
of rotation. If,on the other hand, the engines are stopped, 
the worm on the crank shaft breaks the wheel D, and the 
brake strap on E being loosened, the hand wheel is thrown 
into gear, and the barrel receives its motion as before. 
Messrs. Amos and Smith have made another application of 
this gear, namely, to ships having two hand gears, each 
connected to the rudder by an independent chain. In this 
case both the bevel wheels are fitted with a brake strap, 
and the one or the other screwed up so as to set either the 
one or other fast, according as it is n or desirable 
to steer with the one or other gear. It will be seen that 
this gear is very strong, as the strain is distributed over so 


man 

A hydeualic steering gear, made under the patent of 
Messrs J. K. Kilbourn and G. Fossick, is pe Fs 
Messrs, T. Piggot and Co. ane = way i or the Im- 
proved Steering Gear Company, London. ’ The general 


principle upon which this is constructed is shown by the 
engraving, page 284, which is taken from tbe patent 
specification of the inventors; but there is of course a 
pumping engine to supply the water under pressure for 
this gear, the pumping engine being placed in the main 
engine-room. It consists of a duplex direct-acting steam 
engine actuating two double-acting piston and plunger 
pumps, of such a capacity that, at a piston speed of 60ft. 
per minute, the rudder would be put over from hard-a- 
port to hard-a-starboard in fifteen seconds. The valve of 
each steam cylinder is reversed by the motion of the 
piston-rod in the other, and so arran that there is a 
moment's rest at the end of each stroke sufticient for the 
valves to get quietly to their seats. With this arrangement 
of valves it is not ible for the engine to stop in any 
position where it will not instantly start on admission of 
pressure. At the rudder head B—see 284—there 
are two hydraulic cylinders F F', each having a differen- 
tial ram F*, which together actuate the rudder stem 
through shrouded steel racks and pinion L'. The two 
cylinders—which are shown, the one in section and one in 
plan, at 284—are connected to one system of pipes 
eading from the pumps. The annular space in each 
cylinder is always under pressure, while the full area of 
each cylinder is either p' or relieved with each 
change in the position of the rudder. The man at the 
wheel or on the bridge moves a valve which sets the 
machinery in action ; the rudder follows this motion, and 
automatically stops at the point determined by the extent 
of the motion given to the hand wheel. In order to avoid 
the impact strains which would otherwise be visited upon 
the rudder and rudder connections, the double buffer 
springs shown at F are employed, and through these the 
water pressure is transmitted to the rudder and chains, 
Working in a small cylinder V is a plunger W, the cylinder 
being connected to the valve chamber, in which is a valve 
operated by the steering wheel. The motion of the valve 
and this plunger together effect the automatic cut-off. The 
roller M, shown in section at the back of the rack cylinder 
enclosing the smaller end of the plunger, is to keep the 
rack up to its place against the pinion on the rudder 
stern head. The rack cylinder is made fast to the buffer 
springs within the plunger by the key K, seen in section, 
which through the rack cylinder, and fits tight 
therein, there being of course a slot hole in the plunger to 
allow of the alternate compression of one or other spring, 
the block K and the forked rod and ring round it being 
also maintained in position by the key. The arrangements 
by which this is effected are not all shown in our engraving, 
but the general principle of this gear will be sufficiently 
gathered from what we give to enable readers to form 
some opinion of its merits. 

The steam and steam and hand gear exhibited by Messrs. 
G. D. Davis and Co., London, is illustrated on page 285, as 
made for steam only. This, it will be seen, belongs to 
class 2 in our classification. It has a double cylinder 
engine, the connecting rods of which take on to the pins 
on two crank discs on the shaft, between which is a strong 
worm, which is not seen in our engraving. This worm 
gears into a strong worm wheel on the end of the screw 
grooved barrel seen beneath the strong frame on which 
the engine is mounted. On the end of the hand wheel 
shaft is a small worm wheel, gearing into the upper part 
of the large worm, and having a long boss, which runs in 
the bearing shown. This boss is a screw nut, and the end 
of the hand wheel shaft is a corresponding screw. About 
the centre of the hand wheel shaft, as will be seen, is a 
crosshead between two collars, the crosshead being fixed 
on the end of the rod of the distributing valve. Above 
the hand wheel shaft is a short screw spindle, carrying a 
pointer, which works backwards and forwards between the 
two bearings as the hand wheel is turned, the motion 
being communicated by small spur wheels, which are 
made of considerable width to allow of the lateral move- 
ment of the lower one with the hand wheel shaft. The 
operation of this automatic cut-off hunting gear is as follows : 
—The hand wheel is turned, say, from left to right, and 
its spindle screws into the small worm wheel nut over the 
crank shaft worm. The distributing valve is thus pulled 
forward towards the crank shaft, steam is admitted to the 
cylinders, and the crank shaft is turned ; the worm wheei 
nut above it is thus set in motion, and by it the hand 
wheel shaft is sent back and steam again shut off until the 
hand wheel is again turned, and thus the number of turns 
the engine makes depends exactly upon the number of 
turns or the parts of a revolution given to hand wheel in 
either direction. The nut on the pointer screw above the 
hand wheel shaft meets with the ings or stops at the 
end of the screw, and thus prevent the hand wheel being 
turned too far in one direction. This is a very strong ar 
and the movement of the chain barrel is sensitively in 
accordance with the movement of the hand wheel. An 
arrangement of this gear combined as a hand and steam 
gear is exhibited, but we shall not describe it in this im- 
ression. In order to overcome the objection to the rigid! 
held rudder chain, Messrs. Davis and Co., when desired, 
place an extension spring buffer somewhere between the 
chain connections, and thus avoid the heavy shocks to the 
rudder and tiller. This may, of course, be done by the 
other makers of gear, which rigidly hold the chain or ropes 


PUMPING MACHINERY AT THE NEW GRAVING 
DOCK, RIO DE JANEIRO. 


Somer time since tenders were asked for in this country, by 
Messrs. Knowles and Foster, for pumping machinery for a large 
graving dock at Rio de Janeiro. The contract was obtained by 
Messrs. Lawrence and Porter, Parliament-street, Westminster. 
We commence this week illustrations of this important work, of 
which we shall give a full description and additional engravings in 
an early impression. The pumps lift 54,000 gallons per minute, 
a fact which will give some idea of their dimensions. We give 
on page 290 a plan of the engines and boilers. 


NAVAL ENGINEER APPOLNTMENTS.—The following appointments 
have been made at the Admiralty :—George Hunt, chief engineer, 
to the Sultan, commissioned; Robert Burridge Henry G. Bourke, 
Edwin Bell, and Albert Martell, engineers, to the Asia, additional, 
for the Don, vice Long, 
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RAILWAY MATTERS, 


A PICTURESQUE guide to Lancashire and Yorkshire is about to be 
published by Messrs. Marshall and Son, under the authority of 
the Lancashire and Yorkshire Railway Company. It is compiled 
by Mr. Percy Lindley. 

On Friday last Major-General Hutchinson ingens an extension 
of the Great Eastern Railway from Cawston to Broom-green. The 
extension will greatly facilitate communication between East and 
West Norfolk. ‘Traffic will be commenced over the extension on 
the 1st of May. 

THE servants on all grades of Swiss railways comprises 13,248 
individuals, who possess a sick and accident fund of £155,000, 
raised partly by their own efforts and partly by contributions from 
the companies. The number of idents to per i lin 
servants—in 1880 was only ninety-one, of which no more than 
forty-one resulted fatally. 

An international exhibition of railway plant is projected at 
Vienna, to be held on the Prater, in 1884, under the auspices of 
the Minister of Commerce. The Society of Arts Journal says the 
organising ittee includes the names of Herr von Banbaus, 
formerly minister, Herr Prenninger, and Herr Obermayr. 

Tuer Barcelona and district tramways are extending their steam 
traction. Messrs. Merryweather, who have up to the present 
delivered thirty-one engines, are now executing a substantial order 
for several additional engines. Although foreign makers have 
endeavoured to get the trade by means of ‘‘ cutting” figures, the 
English machine still holds its own. 

THE Hellenic Government have granted to a Greek banker at 
Constantinople the concession of a railway from Volo to Larissa, in 
Thessaly, and the engineers of a French company having completed 
the tracing of the whole line, work has been commenced at the 
western end. The railway is eventually to join the one to be made 
from Athens vid Lamiz to Larissa, 

Tue Great Western Railway Company started a regular service 
of trains on the new Didcot and Newbury Railway on the 13th 
inst., and there was a very satisfactory amount of traffic through- 
out the day. Ten trains will be run daily—Sundays excepted— 
conveying passengers to Didcot Junction at such times as will 
enable them to proceed thence by fast trains to the North and also 
to the West of England. 

In this column of our impression of the 31st ult., reference was 
made to the Graham’s Town and Port Alfred Railway Company. 
It should have been stated that the legislative powers were obtained 
last May by the passing of a special Colonial Act of Parliament, and 
the “‘ first sod” was cut by the Hon. J. K. Merriman, Chief Com- 
missioner of Public Works last October, during a visit which was paid 
to the Colony. The works are now in an advanced state, and, it is 
hoped that the first section of thirty miles will be opened for goods 
traffic in August or September next. Mr. Samuel Abbott, of Lin- 
coln, of whom we spoke as the engineer of the line, is one of the 
directors; Mr. R. Elliott Cooper, of Westminster, being the 
engineer. 

EXTENSIVE railway work is immediately to be put in hand in 
East Prussia. The two most important lines are, first, the Kénigs- 
berg, Kobbelbude, Zinten, Allenstein-Hohenstein, to join the 
Warsaw-Mlawka line, and which will open up the Port of Kénigs- 
berg to Poland; and secondly, the Konigsberg, Laban, and Tilsit 
line, to meet the Russian line at Schaulon-Kovno, This latter line 
follows the old military road. Both these lines, it is expected, must 
bring a large trade to Kinigeberg, and the latter perhaps to Memel 
also. The other lines are more of a secondary nature—from 
Insterburg to Prostken, Grajevo, &c. The districts provide the 
necessary land gratis for the Government, and the State will 
build the various railways. 

TuE total length of Swiss ordinary railways in running order is 
at present 2571 kilos. (1594 miles) ; of special lines, funicular, and 
short mountain railways, 85 kilos. (33 miles), making a total of 
1627 miles, exclusive of the St. Gothard system, which does not 
yet figure in the mileage returns. The capital invested in Swiss 
railways reaches a total of 962,165,525f. (£38,492,621), of which 
339 millions have been been raised by shares, 82 millions by 
cantonal and other subsidies, and 540 millions by loan. The 
average cost of their construction per kilometre is 303,710f. 
(£12,148) for the ordinary, and 211,850f. (£8474) for the special 
lines, which is equal to £7532 and £5254 respectively per mile. 
This difference arises from the fact that, although the actual 
making of mountain lines is more expensive than the making of 
ordinary lines, the value of the land over which they run is, for 
the most part, little more than nominal. 


On Tuesday afternoon a collision took place on the Cocker- 
mouth, Keswick, and Penrith Railway at Cockermouth, which, if 
truly reported, points to imbecile thoughtlessness on the part of 
some officials, and to an alarmingly narrow escape of passengers. 
The Times says :—‘‘ On a North-Eastern Company’s train arriving 
at Bassenthwaite Lake, it was found that the van had become 
detached, The engi and stati at Bassenthwaite 
Lake station got on to an engine and went back to look for the 
van, which they discovered on the line, being pushed forward by 
another train that was coming from Keswick. The engine then 
reversed in order to get out of the way, and the stationmaster and 
fireman jumped off. The train and the engine came into collision 
shortly afterwards, and the driver was knocked off the engine, 
which, with no one in charge, then ran on to Cockermouth station, 
where it dashed into a nger train, breaking the carriages and 
van to matchwood, and greatly damaging itself and part of the 
station. Fortunately the passengers had been warned, and were 
able to escape.” 

In 1880 the number of travellers on Swiss railways was 
21,608,581, of whom 312,064 took first-class, 3,862,707 second- 
class, and 17,433,809 third-class tickets. The average journey 
made by each passenger was 20°70 kilometres—12°85 miles. The 
weight of merchandise and baggage carried in the same period was 
5,817,008 tons, whereof 103,753 tons were live stock. Therevenue 
from passenger traffic amounted to 234 million, and from goods 
traffic to 314 million francs. Adding miscellaneous receipts, the 
gross total was 60 millions—£2,400,000. The receipts per kilo- 
metre varied from 2325f. on the Wohlen-Bremgarten to 54,177 on 
the Rigi-Vitznau line. The latter, a mountain railway; although 
idle the greater part of the year, gives by far the best result of 
any railway in the Confederation. The average receipts all round 
were at the rate of 23,391f. the kilometre. The working expenses, 
including maintenance of permanent way, were 314 million francs 
—£1,260,000—equal to 52°48 per cent. of the gross receipts. The 
balance available for dividends and interest was thus millions 
—£1,160,000—from which it follows that the net yield per kilo- 
metre was 11,116f.—£444 13s, 


A PAMPHLET has been published by Baron Marius de Vantheleret 
—engineer—containing the details of his scheme for a tunnel under 
Mount St. Bernard. Under his plan there would be a principal 
tunnel 6 kil. 625 metres in length, 7 kil. 123 metres of secondary 
tunnels, and 82 kil. 752 metres of approaches. The total cost of 
this work, including rolling stock, would, according to his estimates, 

48,500,000f. or about £1,940,000 sterling. The following is a 
list as given by the Railway News of the principal Alpine moun- 
tains traversed by tunnels with their height in metres and the 
length of the bore in metres :—Col de Fenétre, 1870, 6600; Col de 
l’Hospice, 1800, 6600 ; Col de Menouve, 1800, 5800 ; Col Septimer, 
1776, 8160 ; Col Luckmanier, 1616, 12,460; Col Saint-Bernardino, 
1616, 7400 ; Col Grand Saint-Bernard, 1585, 6625; Col La Cristal- 
lina, 1500, 11,000 ; Col Bocareccio, 1500, 9250; Col —e 1450, 
14,200 ; Col de la Forchetta, 1410, 8800; Col du Retico, 1400, 
12,180 ; Col du Mont-Cenis, 1335, 12,240; Col du Mont Blanc, 

, 10,500 ; Col Saint-Gothard, 1145, 14,900 ; Col Simplon, 710, 
18,507. The pamphlet contains a long list of the savings of dis- 
tances between leading cities and countries which would be affected 
by the construction of this tunnel. 


NOTES AND MEMORANDA. 


Mr. J. Wxst, chief gas engineer to the Manchester Corporation, 
in the course of an ph am delivered before the Manchester and 
District Union of Gas Engineers, at the Smoke Abatement Exhibi- 
tion, on Saturday, said that, although it might be surprising to 
some, he was not convinced of the advantages claimed by the use 
of the atmospheric burner in stoves, Most of them in use certainly 
created more smell than a properly constructed burner with jet or 
fish-tail burners arranged so that they did not touch the vessel 
being heated, and they were certainly not more economical in 
their use, 

THE members of the Cleveland Institute of Engineers held their 
fifth meeting for the session, on Monday evening last. A discussion 
took place on Mr. Ottiwell’s paper on rivetting; and then an 
interesting communication was read from Mr. Allison, of Guis- 
brough, on the geology of the Cleveland district. Mr. Allison 
said that there are now 223 ironstone mines in operation, yielding 
from seven to nine million tons per annum. They are all worked 
on the board and pillar system. Blasting is everywhere employed 
for getting the stone, the total annual quantity of powder used 
being tons. 

ONE is able mentally to compute the area of a circle by simply re- 
membering that the area of one is to the area of another as the squares 
of their diameter. The application of this is thus suggested by the 
American Manufacturer’ :—*‘‘ For instance, if we happen to remem- 
ber that the area of an 8in. circle is 50 square inches, it is easy to 
mentally calculate the area of lin., 2in., 4in., 16in., 32in., or any 
other binary diameter. Thus we say: area of 2in. circle: area of 
8in. circle ::4:64 or 1:16; or, in other words, the 2in. circle has 
an area of one-sixteenth of that of the 8in. circle, that is to say, 
50 : 16 = 3} square inches approximately.” 

THE limiting depth to which light penetrates in water was some 
time ago stated to be 40 metres for Lake Leman by Professor Forel, 
who used albumenised paper in his experiments. M. Asper has 
recently made similar experiments on the Lake of Zurich by a 
slightly different method. He used the photographic plates called 
emulsion plates—more sensitive than albumenised paper—and 
immersed them during the night of August 3rd to depths of 40, 
50, 60, 70, 80, and 90 metres. They were brought up after remain- 
ing twenty-four hours in the water, and treated with oxalate of 
iron. All the plates, without exception, were distinctly affected 
by the light. Thus the chemical rays penetrate in clear water to 
at least 90 metres deep. 


THE annual rate of mortality during the week ending the 7th 
inst. in 28 of the largest English towns averaged 22°3 per 1000 of 
their aggregate population, which is estimated at 8,457,514 persons 
in the middle of this year. The rates of mortality in the several 
towns, ranged in order from the lowest, were as follows :—Halifax, 
14°7; Huddersfield, 16°9; Sheffield, 18°5; Cardiff, 18°7 ; Birming- 
ham, 19°5; Bradford, 19°7 ; Newcastle-on-Tyne, 20°1; Hull, 20°4; 
Bristol, 21‘1; Birkenhead, 21°1; London, 21°4; Norwich, 21°7 ; 
Leeds, 21°8; Derby, 21°8; Preston, 21°9; Nottingham, 22°9; 
Salford, 23; Sunderland, 23°7; Leicester, 24; Liverpool, 2571; 
Wolverhampton, 25°2; Oldham, 27°5; Bolton, 27°9; Portsmouth, 
28°9; Blackburn, 28°9; Manchester, Brighton, 31; 
Plymouth, 31°5. 

A METHOD of making leather and raw skins impermeable has 
been discovered by M. Trencké, of Bucharest, and patented. The 
method consists of shaking the substance in a solution of gelatine 
mixed with a mineral salt, which causes it to te. e 
following mixtures are used:—Water, 1200; gelatine, 5; 
bichromate of potash, 5; or water, 1500; gelatine, 50; bichromate 
of potash, 30. The temperature of the solution varies from 
50 deg. Fah. to boiling point—212 deg. When the solution is not 
rich in bichromate it is used cold, and the leather or skin remains 
immersed for 24 hours, The solution of bicarbonate may be replaced 
by the following :—Water, 1000; alum, 100; gelatine, 10; acetate 
of lead, 100. In every case after shaking one or two sides the 
leather or skin will be prepared with paraffine. 

Mr. K. PrarskI has made a list of the longest bridges at present 
existing, which are the following, their lengths being given in 
metres—about 3ft. 3gin.:-—Parkesbury Bridge, (U.S.A.), 2147; St. 
Charles Bridge, over the Missouri, 1993; Obio Bridge, near Louis- 
ville, 1615; Bridge over the East River, 1500; Delaware Bridge, 
Philadelphia, 1500; Victoria Bridge, over the St. Lawrence, 
1500; New Volga Bridge, near Syssran, 1485; Hollands-Diep, 
Bridge, near Moerdyk, 1479; Bridge over the Pongabuda, near 
Gooty , (India), 1130; Dniester Bridge, near Kiew, 1081; 
Rhine Bridge, near Mainz, 1028, Dnieper Bridge, in Pultawa 
(Russia), 974; Mississippi Bridge, near Quincy, 972; Missouri 
Bridge, near Omaha, 850; Weichsel Bridge, near Dirschan, 837 ; 
Danube Bridge, near Stadlan, 769; Po Bridge, near Mezzana 
Corti, 758; Tamar Bridge, near Saltash, 665; Leck Bridge, near 
Knilenberg, 665; Mississippi Bridge, near Dubuque, 536; Bridge 
over the Gorai River (India), 529; Britannia Bridge, near Bangor, 
464; Saane Bridge, near Freiburg, 382; Theiss Bridge, near 
Szgedin, 355. The new Volga Bridge, near Syssran, is accordingly 
the longest in Europe. 

In their report to the Local Government Board on the water 
supplied to London for the month of March, Messrs. Crookes, 
Odling, and Tidy, say so much stress being often laid upon the 
excess of organic matter commonly alleged to be present in the 
water supply of London, we would call special attention to the 
results of our determinations of organic carbon made during the 
past three months. The average amount of organic carbon, found 
in the twenty-three samples of water examined for this constituent 
in January, was 0°196; that found in the twenty-three samples 
examined in February, was 0°150 ; and that found in the twenty- 
seven samples examined in March, was 0°144 part in 100,000 parts 
of water ; showing a gradual decrease in the = of organic 
carbon, and consequently of organic matter, with the advance of 
the season. Taking the whole of the seventy-three samples of 
water examined for organic carbon during the period January Ist 
to March 31st, the average proportion amounted to 0°162 part in 
100,000 parts of water. Multiplying this proportion of organic 
carbon by 2}, to get roughly the proportion of organic matter, the 
average quantity of organic matter is in this way found to consti- 
tute »yysth of a per cent. of the water; or to amount to somewhat 
over a quarter of a grain—0°‘28 grain—per gallon. Calculating on 
the same basis, in one sample only of the seventy-three did the 
quantity of organic matter amount to half a grain per gallon, and 
in two other samples only did it approach to that proportion. 


Atarecent meeting of the Physical Society Mr. Shelford Bid- 
well read a paper on ‘‘The Electric Resistance of a Mixture of 
Sulphur and Carbon.” These experiments were begun in Decem- 
ber, 1880, to ascertain if the mixture in question was sensitive to 
ight like selenium. Sulphur was melted and mixed with powdered 
plumbago—the best proportions being 20 parts by weight of the 
sulphur to 9 parts of the plumbago. ‘The mixture was poured into 
moulds, and quickly cooled, yielding plates and sticks. When 
exposed to the light of a gas flame, an increase in resistance was 
noticed, and was proved to be due to the heat of the flame, not the 
light, by experimenting with different sources of light and coloured 
screens of glass. As both carbon and sulphur decrease in resist- 
ance under heating, the opposite effect of the mixture is anomalous, 
and Mr, Bidwell explains it by supposing that the mixture is 
mechanical, and that heat expanding the size of the insulating 
sulphur crystals, separates the conducting carbon particles further 
apart, and increases the resistance of the mass. Cells of this com- 
pound were made like selenium cells by spreading it between the 
parallel turns of two fine platinum wires wound round a mica plate 
and the rise of resistance for temperature carefully measured, At 
14 deg. C. the resistance was 9100 ohms ; at 55 deg. C. it was 5700 
ohms, and the rise was in greater ratio than the rise of tempera- 
ture. Mr. Bidwell also found that these cells would transmit 
speech when connected in the circuit of a battery and a Bell 
telephone, 


MISCELLANEA. 


THE blacksmiths employed in the shipbuilding trade of the upper 
reaches of the Clyde have had their wages advanced by 4d. per 
hour on time payment and 74 per cent. on piecework rates. 

FoLitow1né the recent decline in the London metal market, the 
Cornish smelters on Monday reduced the tin standard £8 per ton. 
The standards are now—common, £94; refined, £95 per ton. 


THE entries for the annual meeting of the Bath and West of 
England Society, which is this year to be held at Cardiff, in 
Whitsun week, closed on Wednesday. This the second visit of 
the society to Cardiff. The local committee have provided a large 
suin to be laid out in special prizes of £10 to £25 each. 

On Tuesday afternoon the machinery of the South-Eastern Railway 
Company’s steamer, Albert Edward, which left Boulogne at noon 
for Folkestone, broke down, and a tug had to be sent out to look 
for her, and eventually picked her up a few miles from Boulogne, 
where -~ had, one telegram says, anchored, and another, run 
aground. 


A NEw catalogue of the machinery made by Mr. C. E. Hall, 
Sheffield, formerly the Saville-street Foundry Company, has 
just been issued, descriptive of Mr. Hall’s stone-breaking and 
ore crushing machinery, bone mills, and disintegrators, coal- 
breaking and grinding mills, elevators and chain pumps, mortar 
and ganister mills, and road makers. 

THE local authorities of Sedgeley have received and approved a 
draft of the provisional order for the supply of gas to the Sedgeley 
district which the Local Government Board are willing to issue, 
in accordance with the application which has been already men- 
tioned. The objections preferred to the scheme by the Dudley 
Gas Company have not proved successful. 

THE Brazilian Government have ordered of Messrs. Yarrow and 
Co., Poplar, four torpedo boats of the largest size of the class 
which has yet been built. gd will be 110ft. long, and will be 
rigged for sailing across the Atlantic during the autumn of the 
= year. ‘They will be constructed after the firm’s well- 

own Batoum type, and will carry four Whitehead torpedoes. 


ACTIVE preparations are being made for the forthcoming Trades 
Union Congress to be held in Manchester, and an executive com- 
mittee, with Mr. Robt. Austin, the general secretary of the Amal- 
gamated Society of Engineers, as chairman, has been appointed to 
carry out the necessary arrangements. The Mayor of Manchester 
is to be asked to grant the use of the Town Hall for the meetings. 


THE ceremony of cutting the first sod of new waterworks for the 
burgh of Girvan took place a few days ago. The works, which are 
being carried out in accordance with plans by Mr. Sale, C.E., 
Glasgow, embrace a reservoir capable of containing 6,000,000 gallons, 
or forty-six days’ supply for 5000 inhabitants at the rate of 
25 gallons per head. ‘ he reservoir is situated at a height of 200ft. 
above the town. 

At the Royal Institution Mr. E. B. Tylor gave on Tuesday the 
first of a course of four lectures on the ‘‘ History of Customs and 
Beliefs ;’ Professor Dewar gave the first of a course of eight 
lectures on the ‘‘ Chemical and Physical Properties of the Metals” 
yesterday, April 20th ; and Mr. F. Pollock will give the first of a 
course of four lectures on the “‘ History of the Science of Politics ” 
to-morrow, April 22nd. 

THE death is announced of M. Henri Giffard, the engineer and 
aeronaut, who, born in 1825, made his name known the world over by 
his invention of theinjector. He devoted many efforts to the steer- 
ing of balloons, and in 1852 made an ascent in a balloon provided 
with a steam engine, and he designed the captive balloons of 1867 
and 1878-79. A prize was awarded him by the A y of Sci 
in 1859 for the invention of the injector. 


THE opponents of the Channel tunnel scheme are endeavouring 
to enlist the support of ‘“‘the leading men among the working 
classes and especially the officers of Trades’ Councils and Trades’ 
Societies,” to whom circulars have been sent inviting them to join 
in the protest against the tunnel project. The Manchester and 
Salford Trades’ Council have referred the matter to the considera- 
tion of the respective trades’ societies. 


Mr. Consut Payton, in his report on the trade of the port of 
Mogador, Morocco, issued on Tuesday, says :—‘‘ England only sent 
one lot of iron to this port during the year 1881, and that was a 
consignment of old or scrap iron valued at £55, while Sweden is 
credited with £1890 for 18,331 bars, weighing 185} tons, which, it 
may be remarked, came through England. Such significant hints 
as this should not be without their effect on our ironmasters.” 


In a suggestive paper on the pitch of rivets in wrought iron 
bridges, recently read before the Cleveland Institution of Engineers 
by Mr. A. D. Ottewell, it is proposed to place the rivets much 
farther apart in the tension boom than is now common, and in the 
case of the bottom flange of a girder 23ft. 4in. long and 2ft. deep 
the author, instead of putting all rivets of the same pitch or a 
little greater than in the top flange, would have them vary from a 
little greater at the ends to four times the pitch in the centre. 


AT a meeting of the Executive Committee of the City and 
Guilds of London Institute, held on Monday, the 17th inst., Mr. 
John Perfy, M.E., of Queen’s University, Ireland, was elected to 
the professorship of mechanical engineering and applied mathe- 
matics at the Technical College, Finsbury. The department of 
engineering will, it is expected, be complete and ready for the 
reception of students at the commencement of next session, when 
the new college in Tabernacle-row will be opened. It is also con- 
templated to add a department of applied art to the Finsbury 
College. 

THE trade of the Port of London is shown by the following 
figures, for the week ended April 8, 1882:—Number of vessels 
entered in, 329 ; tonnage, 129,563. Number of steamers entered. 
in, 110; tonnage, 72,614. Number of vessels entered out, 130; 
tonnage 76,167. Number of steamers entered out, 84; tonnage, 
54,711. Cargo vessels cleared out, 135, tonnage, 76,029. Cargo 
steamers cleared out, 91; tonnage, 57,621. Total British vessels 
cleared out, 107; British tonnage cleared out, 65,290; British 
steamers cleared out, 77 ; tonnage of British steamers cleared out, 
50,963 ; British sailers cleared out, 30; tonnage of British sailers 
cleared out, 14,327. 

A MOVEMENT has been growing to prevent the re-erection of the 
Eddystone Lighthouse upon the Plymouth Hoe, and it is now 
taking a definite form. On Monday, at an influential meeting in 
the town, it was resolved: “‘ That, in view of the comparatively 
confined epace of which the Hoe consists, it was inexpedient to place 
the Sméaton lighthouse on that public site, especially as the 
building itself does not truly represent the erection originally 
designed by the eminent Smeaton.” A committee was appointed 
to ask the Town Council to re-erect the lighthouse somewhere 
else, within the limits of the port, where it might serve a useful 
as well as an ornamental purpose. 


THE adjudicators in the industrial section of the Smoke Abate- 
ment Exhibition, at South Kensington, have decided on the second 
award of prizes as follows :—Fire bridges, bronze medal, Messrs. 
Chubb, London, for their cast iron semicircular fire bridge ; bronze 
medal, Messrs. Ireland and Lownds, Leek, Staffordshire, for cast 
iron tubular fire bridge, fire-bars, and grates; silver medal, the 
Wavish Patent Fuel Economiser Company, London, for the appli- 
cation of vertical grates in steam boiler furnaces ; bronze medal, 
J. Farrar and Co., Barnsley, for Barber’s under-feeding step grate ; 
bronze medal, Mr. J. Collinge, Oldham, for Blocksege’s external 
inclined grate ; a silver medal, the Livet Boiler and Furnace Com- 
pany, Finsbury-pavement, for Mr. Livet’s method of setting boilers 
and for fire-bars; furnace door, bronze medal, W. A. Moreton and 
Co., Blackfriars-road, for a balanced fire door; bronze medal, the 
Great Britain Smoke Consuming and Fuel Saving Co., Limited, 
Mansion House-chambers, E.C, 
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STEAM & HAND AND HYDRAULIC STEERING GEAR IN THE NAVAL & SUBMARINE EXHIBITION. 
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HEATHORN’S STEERING GEAR (See page 282) 
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MR D. COULSON’S STEAM AND HAND STEERING GEAR (See page 28'). 
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MESSRS. DONKIN AND NICHOL’S STEAM AND HAND GEAR (See page 28)). 
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MESSRS. T. PIGGOTT & CO.’S HYDRAULIC STEERING GEAR 
(KILBOURN AND FOSSICK’S PATENT) (See page 282). 
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MESSRS. HIGGINSON AND CO.’S STEAM AND HAND STEERING GEAR (See page 28!) 
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STEAM AND HAND STEERING GEAR IN THE NAVAL AND SUBMARINE EXHIBITION. 
(For description see page 282 ) 


MESSRS. DAVIS AND CO.’S STEAM STEERING GEAR 
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DETAIL OF MESSRS. AMOS AND [SMITH’S STEAM AND HAND GEAR- 
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THE INSTITUTION OF NAVAL ARCHITECTS. 


Ow Friday March 31st, after the reading and discussion 
of Mr. West’s paper “On the Quality of Materials Used 
in Shipbuilding,” which we published last week, a paper 
by Messrs, Read and Jenkins was read 

Ox THE TRANSVERSE Srrarns oF Iron MERCHANT 
VESSELS. 

This was a somewhat elaborate mathematical investiga- 
tion. The authors having had recently to undertake 
certain investigations connected with the transverse 
strength of iron vessels during the course of their official 
duties at Lloyds’ Registry, were led to extend their 
inquiries into this subject. Probably the most simple 
example of transverse straining arises when a vessel with 
no cargo in her hold is docked and held upright by breast 
shores only. Here the whole of the weight is transmitted 
to the blocks through the keel, and the sides of the vessel 
sink down until the several parts of the structure are 
sufficiently strained to insure equilibrium. Part of the 
upward thrust from the blocks is employed in bending the 
bottom and the sides, and the remainder is transmitted 
through the pillars to the beams, its amount being just 
sufficient to bend the beams upwards to the same extent 
as the floors. It will be evident that the keelsons in the 
vessel will simply move up or down with the transverse 
framing, and therefore offer little resistance to the bend- 
ing of the bottom, except such as may arise from the 
vicinity of bulkheads, by which the keelsons may be sup- 
meee to be to some extent held. Taking these facts as a 

is the authors worked out their equations, The bend- 
ing moment at any point of the bottom framing will be 

+ 
Here M is bending moment, R upward vertical force, Q 
horizontal outward force. Similarly, the bending moment 
at any point of the side between the bilge and the beam 
arm will be ee by the equation 
+ M—Q(/— 2). 

Having found M at any point of the bottom or side, the 
value of p, the maximum compressive or tensile strain at 
any section, can be found from the well-known formula 


P—M the process above explained has been em- 


y I 

ployed for five fiush-decked vessels, varying in size from 
160 tons to 4800 tons, the scantlings in each being those 
required by Lloyd’s Rules for the highest class, and the 
maximum strains experienced in the bottom and sides of 
these vessels, together with the deflection of the bottom 
in each case, are given in the following table :— 


Dimensions. 
=a 
= £ 
a = = = 
Ft. Ft. Ft. Tons.| Tons. In. 

160 118x20x 9 1°97 | 198 ‘1 Reverse frames 
end at upper 
turn of bilge. 

B | 480 178x26x137 22 | 1°83 ‘12 Alternate re- 

verse frames 
| end at upper 
turn of bilge. 

C 1300 260x33x20 2°87 | 184 ‘21 All reverse 
frames ex- 
tend above 
lowest tier of 
beams. 

D | 2900 348x39x283 305) 247 Do. Do. 

E 430x 46x32°8 3°83 | 255 37 Do. Do. 


As an illustration of the intensity of the strains which 
would be experienced in such cases under very trying cir- 
cumstances, we have supposed the four vessels, A, B, C, D, 
to be filled with cargo of the density of coal to the height 
of the lowest tier of beams, ‘Lhe following table shows 


Dimensions. 52 
om 
§ £2 2 
ala se 3 
S| 2 & 8 Remarks, 
6 25 see land 
g 
| @ = 
i F. KR. Ft Tons. Tons. In. 
160| 118x20x 9 | 83 4°81 “32 Reverse frames 
end at upper 
| turn of bilge. 
B 480 178x26x137 (11°38 Alternate re- 
frames 
end at upper 
turn of bilge. 
C 1300 260x33x20 8°45 4°5 “49 All reverse 
frames ex- 
| tend above 
| | lowest tier of 
| | beams. 
| | 
D | 2900| 348x30x283 | 72/49 38 Do. do. 


tn the same way as the preceding the maximum strains 


-| accurately the instrument shown in Fig. 2 was devised. 


experienced in the bottom and sides of these vessels under | 
the assumed conditions, together with the deflection of the 
bottom, on the assumption that no appreciable change 
takes place in the value of the modulus of elasticity. 

Here it will be observed that the strains are of consider- | 
able magnitude, reaching so high a figure in the case of | 
the vessel B as 11°8 tons per square inch’ at the middle | 
line. These results demonstrate in an unmistakable | 
manner how necessary it is to provide additional trans- | 
verse strengthening in the engine and boiler space in 
steam vessels where the localised weights of the engines 
and boilers, and the want of support from the deck above, 
due to the small number of beams, increase the strain at | 
the middle line and the bilge. This necessity for increased | 
transverse strengthening has been fully recognised by 
Lloyd’s Rules. 

The discussion was opened by Mr. John, who said that 
this paper supplied another instance of the great value of 
the training given at the School of Naval Architecture. 
Graphic integration promised to be of the utmost value in 
dealing with questions of static strain, and a great deal | 
was due to Professor Cotterill for the development of the 
system. He then proceeded to consider the relations of | 
certain portions of the structure of a ship to each other, 


Fic. 3. 


placed, and from him electric wires are led to the instru- 
ment and connected, so that when he makes contact, the 
nad D and E respectively are made to move sideways. 
ience, if a piece of wood be thrown from the bow, and 
the forward observer makes contact exactly at the instant 
it passes his plane of sight, a break will made in the 
line in which this pen is working. This break squared 
over on to the line which the pen C is marking will 
enable one to say, exactly, the time at which the piece of 
wood passed the forw: sights. Similarly, the time at 
which the same piece passes the after observer may be 
determined, and the difference will give the time that the 
ship took to pass through the distance between the sights. 
The pen F is connected electrically to a contact maker, 
which is attached to the air pump lever, so that this pen 
records, on the same paper, the revolutions of the engine. 
G is a pendulum, of very short period, which records, con- 
tinuously, the heel of the ship. In order to test the relia- 
bility of the method, trials have been made with several 
ships. The ordinary runs have been run on the measured 
mile at Skelmorlie, Firth of Clyde, &c,, and at the same 
time the “log” results have been taken. The following 
table shows the comparison of the two in the case of the 
ss. Spartan, 


CUAVE SHOWING TKE METHOD OF DETERMINING THE TIDE CURVE 
AND LOG 


| | ine | {| 
| | | | ~ | | 
H i 3 ic | 
| 4 | | | | } 


and explained that bulkheads unless stiffened added little 
to her strength. Mr. Rundell, Sir E. J. Reed, and others 
followed, but they added little or nothing to what had 
been said by the authors. Mr. Barrett perhaps made the | 
most noteworthy statement, namely, that in loading 
cotton the weought iron pillars to the deck beams were 
invariably bent and the ship so far weakened, because | 
much of the vertical strength of a ship depends on these | 
pillars, After a vote of thanks had been passed, Mr. Biles | 
read a paper 
Ox Procressive SPEED TRIALS, 
Progressive measured mile trials were first made by Mr. | 
William Denny in 1875, and since that time it has been | 
the general practice with Messrs, Denny, and several other | 
Clyde firms, to have similar trials with every ship. Mr. 
Biles stated that it was his duty to carry out these trials 
for Messrs. James and George Thompson, and the results 
given were for ships built and engined by them. The 
supposed advantages to be gained are :—(1) A determina- | 
tion of the initial or statical engine friction, or that fric- | 
tion which is due to tightness of moving parts. (2) A 
means of determining the horse-power necessary to drive 
ships of similar forms and proportions to those tried, but | 
of different absolute dimensions. The method of carrying 
out these trials on the Clyde is to make four or five sets of | 
runs at different speeds, each set being composed of one | 
run with the tide, and one against. The revolutions and | 
indicated horse-power on each run are determined, and the | 
means of the two of each set are taken and set up on) 
curves with speed for abscissee and revolutions, indicated | 
horse-power, &c., as ordinates. These trials take from | 
three to six hours, according to the length and speed of 
the ship. The results of such trials are only approximately 
reliable where the tide is either very slow or very uniform, 
and would be quite unreliable where the tide is fast and | 
variable, such as at Stoke’s Bay, or the Maplin Sands. 
The purpose of his paper was to describe a method he had 
been trying to measure the time that a certain part of the 
length of the ship takes to pass an object thrown from the 
bows of the vessel, well clear of the side. From this 
observed time the speed of the ship may be deduced. The 
first difficulty is to measure this time with sufficient 
accuracy, for on a ship of 400ft. long, moving at 15 knots 
per hour, the interval to measure is only about twelve 
seconds, and an error of one-fifth of a second produces an 
error of one-fourth of a knot. To measure this time 


A is a cylinder driven by a clockwork motion ; B is 
another cylinder free to revolve, on which a continuous 
roll of paper is fixed. The paper has its end passing over 
the cylinder A, and is drawn by it from the continuous 
roll at a uniform rate. C, D, E, and F are four pencil pens 
which can each be moved sideways by a small electro- 
magnet, when an electric circuit in which the particular 
magnet happens to be, is closed. The magnet opposite the 
pen is connected to a well-made lever clock by short electric 
wires, so that every stroke of the lever causes the pen to 
move sideways. As the paper is moving continuously past 
the point of the pen the side motion causes a zigzag line 
to be made, the i points in which represent the com- 
mencement of each stroke of the lever. Hence, this pen 
records time on the paper. Forward, at about one-fourth 
of the ship’s length from the bow, two sights are placed 
exactly in a transverse plane ; a similar set is also placed 
as far aft as possible, At each set of sights an observer 


Time oar 


It is worth considering what are the elements which tend 
to make the naked results somewhat in error. The first 
is the personal error of the observers, which must be 
allowed for when intervals as short as fifteen seconds have 
to be measured to a degree of accuracy of, say, one per cent, 


TABLE I. 

No. of Speed by measured mile,’ Mean of two Mean speed 
run. post method. runs. by log. 

2 12°175 \ seri 11°93 

3 11°967 11°92 

4 14°241 won 13°81 

6 13°75 13°83 

8 624 
10 677 } 656 
12 8'845 | 9°57 9°59 
13 10°315 5 9576 9°53 


The results of the whole of the trials were given in a Table. 
The method of determining this is to let the two observers 
come to the forward sight, and together observe and signal 
through different electric wires the time at which wood 
thrown from the bow passes their plane of sight. The 
difference in the time at which they signal the same event 
is the “ personal equation.” The mean of the differences 
of time recorded by several observations was assumed to 
be the actual “personal equation,” but this will probably 
vary during the run. The second cause of error Is due to 
the stream line disturbance which affects the position of 
the floating object relatively to undisturbed water. How 
much this error is it is difficult to say, but it seems pro- 


| bable that it is a constant percentage of the speed of the 


ship, for the floating object gets an average of all the 
waves made by the ship as she passes by it. If this is so 
the log will have what may be called a rate—similar to a 
chronometer—which may be applied to it as a correction. 
It will be shown later on that this assumption appears 
reasonable. If the wood be thrown at unequal distances 
from the ship’s side the percentage or “rate” will probably 
vary. A further cause of error of a similar nature is that 
due to the surface drift of the object caused by the wind, 
but this cannot be very great, especially at the high speed, 
for a piece of wood 6in. square and lin, thick is not likely 
to be driven far in fifteen seconds. Another error is that 
due to acceleration or retardation of ship, caused by either 
an increase or decrease of steam pressure, or a passage 
from a tide of one speed to one of a greater or less speed. 
To show the necessity for taking notice of this in exact 
investigations, it may be observed that in the ss. Spartan, 
from which the table was compiled, the total mean steam 

ressure in the engines did not exceed 90 tons, while a 
tang of at least 9 tons, or 10 per cent. of the whole power 
of engines acting for four minutes—the time required to 
do a knot at the rate of fifteen knots per hour—would be 
necessary to accelerate the speed of the ship one quarter 
of a knot an hour. Fig. 1 shows the results in a graphic 
form, Along a base line the time of day is set off gene- 
rally to a scale of 2in. = 1 minute. The speed for each 
observation made is deduced and set up from the base on 
a scale of lin. =1 knot, at a time corresponding to the . 
triiddle of the observation. A freehand curve shown by a 
full line is drawn through the spots so obtained, and the 
mean speed determined by taking the arithmetic mean. 


The mathematical investigation on which the “ rate” of 
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SUPPLEMENT TO “THE ENGINEER,” APRIL 21st, 1882. 


20 H.P COMPOUND MARINE ENGINE. 


MESSRS, CHARLES BURRELL & SONS, ENGINEERS, THETFORD, 


Sprague C* 22, Martins Lane Canmen St EC 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—Madame Boyveau, Rue de la Banque. 

BERLIN.—Asuer and Co., 5, Unter den Linden. 

VIENNA.—Messrs. and Co., 

LEIPSIC.—A. TwietTmever, Bookseller. 

NEW YORK.—Tue Witimer and Rocers News Compaxy, 
81, Beekman-street. 


PUBLISHER'S NOTIOE. 


*,* With this week's number is issued a Su , representing 
a 20-Horse Power Compound Engine, by Messrs. Burrell and 
Sons. Every copy as issued by the Publisher contains this 
Supplement, and subscribers are requested to notify the fact should 
they not receive it. 


TO OORRESPONDENTS. 


«,* In order to avoid trouble and confusion, we find it necessary to 
inform corr ts that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be yes. pen by a large envelope legibly directed by the 
writer to himself, and bearing a 1d. postage stamp, in order that 
answers received by us may be forwarded to their destination. 
No notice will be taken of communications which do not comply 
with these instructions. 

*.* We cannot undertake to return drawings or manuscripts; we 
must therefore request correspondents to keep copies. 

*,* All letters intended for insertion in THE ENGINEER, 07 

taining stions, must be accompanied by the name and 
address of the writer, not necessarily for publication, but as a 
proof of good faith. No notice whatever will be taken of 
anonymous communications, 

Gancer.— The number of inventions patented and tried for securing wood 
keys in railway chairs, or substituting somethiny for wood, is countless. 

Erratum.—ZJn the article on Lifting and Hauling Machinery at the Naval 
and Marine Bxhibition, in our last impression, Mr. W. R. Curel's name 
was wrongly spelt Carel. 


MACHINE FOR BENDING COPPER PIPES. 
(To the Editor of The Engineer.) 
Sir,—We want a machine for bending copper pipes without filling 
Can any of your correspondents tell us whether such a hi 
is made? W., H., anp 8. 
Leeds, April 18th. 


CHILLED CAST WHEEL BOXES. 
(To the Editor of The Engineer.) 

Sir,—If your correspondents ‘‘R. and F. K.” would give a sketch or 
state what sort of box he is in trouble with, I might be able to help him 
out of the difficulty. Chills ought to be quite at How can you get 
them out of the cas with a recess cut into them? Again, fire-clay is 
about the worst thi can use for cores; it’s sure to cause a blown 


TURTON’S PATENT CRANK SHAFTS. 
(To the Editor of The Engineer.) 


of fibrous wrought iron. Four du) 
as your illustration—were forged and finished com 
irginian and Valencian. IncE 


cate halves— 
by us for the 
‘oRGE CoMPany. 


CASK MAKING MACHINERY. 
(To the Editor of The Engineer.) 


and Co. 
eering Works, Burton-on-Trent, April 18th. 


at the various railway stations; or it can, if 


from the office on the following terms (paid in advance) :-— 
Half-yearly (including double n os 0 £0 14s. 6d. 
Yearly (including two double numbers) .. £1 9s. Od. 


If credit occur, an extra two shillings and annum will 
be made. Tue 9 tered hy 

Cloth cases for binding Tuk Encineer Volume, price 2s. 6d. each. 

Many Volumes of Tuk Enctneer can be had price 18s. each. 

Foreign Subscriptions for Thin Paper Copies will, until further notice, be 
received at the rates given below :—Foreign u paying in advance 
at the published rates will receive THe ENGINEER weekly and post-free. 
Subscriptions sent by Post-office order must be accompanied by letter of 
advice to the Publisher. Thick Paper Covies may be had, if preferred, at 
increased rates. 

by Post-office Order. — Australia, Belgium, British 

Cape of Good hog! 

etherlands, 
Zealan 


uth Wales, New 


Portugal, Roumania, Switze United Sta‘ 
West Coast West Indies, Cyprus, £1 China, 


Remittance by Bill in London. — Austria, Buenos _ and Algeria 
60, lon, Java, an 
Mauritius, Sandwich Isles, £3 58.” 


The ADVERTISEMENTS. 


payment. 
regularity, but regularity cannot be guaranteed in any such case, All 
except weekly advertisements are taken subject to this condition. 
Advertisements cannot be Inserted unless Delivered before Six 
“a o’clock on Thursday Evening in each Week. 
'«” Letters relating to Advertisements and the Publishing Department of the 
to the Publisher, Mr. George Riche; ali 
letters to be addressed to the Editor of Tak ENGINEER, 168, Strand. 


MEETINGS NEXT WHEE. 
Institution oF April 25th, at 8 p.m.: 
r to be discussed, “The Theory of the Gas 
Clerk. (2) Paper to be read and discussed, “Harbours and 
Sandy Coasts,” by Mr. L. F. Vernon-Harcourt, M.A., Inst, 


IETY OF TELEGRAPH ENGINEERS.—Thursday, A 27th, at 8 : 
“On Attraction and Repulsion due to a 
ea of the Phenomena with those of Magnetism,” by Mr. Augustus 
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THE ELECTRIC LIGHTING BILL. 

In the Bill now before Parliament we have probably the 
most striking proof of the remarkable progress which has 
been made during the last few years in the practical appli- 
cation of electricity to lighting purposes. It seems but 
the other day that the electric light was only a curiosity to 
the general public, and now we have pre for considera- 
tion, and not before it is needed, a Bill designed to do for 
the electric light undertakers what the Gasworks Clauses 
Act and the Railway Clauses Acts did for the a and rail- 
ways companies, The preparation of such a Bill, and its 
successful nursing until it shall attain the form of an Act 
of Parliament, involve the careful consideration of many 
things and possibilities ; and the fact that electric lighting 
is even yet only in its infancy, and that scarcely a day 
passes without the addition to our stock of knowledge of 
some material discovery, necessitates that the attention of 
the Legislature should be bestowed on the subject with 
even more than ordinary care. 

The Bill, as submitted to the House of Commons, pro- 
vides two methods of empowering undertakers to set up 
works and supply electricity in a given district. The 
undertakers may be either the Local Authority, or a com- 
pany, or a person or persons; and for the purpose of 
obtaining the necessary powers which the Act will supply, 
—— may either apply to the Board of Trade for a licence 
authorising them to supply electricity, or they may seek 
through the same source a provisional order, to be con- 
firmed in the usual manner by Act of Parliament. If 
the former course be adopted, and the applicants be not 
the Local Authority, the consent of the latter must be first 
obtained. The licence will be in the first instance for 
five years only, but it may be renewed by consent, and 
upon terms to be gc by the Board of Trade, and 
it shall contain all such regulations as to the limits within 
which, and the conditions under which, a supply of elec- 
tricity is to be compulsory or permissive, and for enforcing 
the performance by the undertakers of their duties, and 
generally such stipulations as the Board of Trade 
may require. course, no form of such proposed 
licence is attached to the Bill; and, inde 5: ab 
is not easy to suggest what could be a common form, 
having to the great difference of conditions 
which must exist in every place. But it is evident 
that these licences will give someone or another a 
Each will be in effect a little Act of 

liament, and although omissions and defects may be 
cured upon renewal of the licence, yet very great care will 
be required in settling this form. Probably in practice 
they would be privately settled on behalf of the under- 
takers and be submitted to the Local Authority, when 
necessary, and to the Board of Trade for approval. If, on 
the other hand, there may be difficulty in obtaining con- 
sents, or other circumstances make it more convenient, a 
provisional order may be got, and when undertakers 
are so authorised the particular local authority may within 
six months after the expiration of a period of seven years 
from the date of the Act confirming the provisional order, 
and within the same time after the expiration of every 
subsequent seven years, by notice require the under- 
takers to sell their undertaking, and the Board of Trade 
is to act as arbitrator to determine any question which 
may arise in relation to the purchase. ese are the 
principal heads of the Government scheme, and we have 
said enough to show that it is to avery large extent a 
framework to be filled in by departmental rules and 
practice. But the Bill preserves this character in other 
respects, For example, the Board of Trade is to be 
empowered from time to time to make and alter rules in 
relation to the applications for licences or provisional 
orders, and to the payments to be made in respect thereof ; 
and to make and alter bye laws with reference to 
the supply and insulation of electricity. In fact, 
the Bill is a striking example of what during late 
years has become a common practice with the Govern- 
ment draughtsmen—a great deviation from that which 
formerly obtained—namely, to frame their bills with 
the sole object of settling the principle of the particular 
piece of legislation, and imposing upon various public 
officers the duty of elaborating the necessary p ure, 
No doubt the increased demand upon the time of the 
Legislature is the main cause of this ete from former 
ractice. It has its advantages, but it has also its draw- 
ks, and there should generally be some controllin 
power vested in Parliament to approve or not dqutenntel 
rules—a power which is not contemplated in this case. 
It is scarcely to be expected that a comprehensive scheme 


practical | Such as that proposed by this Bill will fail to receive a 


large amount of attention and criticism, not only by 
inventors and promoters of systems of electric lighting, 
but by the various local authorities throughout the 
kingdom. Indeed, we have — an important 
instalment. The Corporation of chester, to which 
an advance copy of the Bill was referred by the 
Government, has addressed, through the town clerk, 
the Board of Trade for the purpose of recommend- 
ing strongly that the powers in the Bill should, in 
the first instance, be confined to municipal corporations 
and local authorities, and it is urged that the “true 
ition of electrical patentees is to make contracts with 
local bodies, and that it is on the ground of public polic 
undesirable that the patentees should be invested wit 
the extensive powers proposed by the Bill.” The Cor- 
poration further urges that the electric lighting clauses 
in the Corporation Bill now before Parliament should 
be allowed to proceed. This latter raises precisely the 


>| most important question which will form the subject of 
consideration, whether, that is to say, a wide field is to 
be given to enterprise in the direction of electric lighting 
or whether it is to be confined to the more restricted ani 

less enterprising action of local authorities. Having 


regard to the fact that everything which can be done in 
the way of electric lighting on a large or sufficiently prac- 
tical scale must for some time be purely experimental, and 
that we are at present a long way from ascertaining 
which of the many schemes before the public is the best, 
or even economically possible, there seems little doubt that 
at present it is the wiser course to encourage private enter- 
prise and not to place it in the power of local authorities 
either to waste their funds in pure experiment, if they are 
disposed to be enterprising, or practically to prohibit experi- 
ment within their ‘districts if they are disposed to be care- 
ful. Indeed, it is difficult to see why, if the proposal of 
the Manchester Corporation be accepted, similar exclusive 
powers should not be vested in the large metropolitan gas 
companies. The Board of Trade has replied to the letter 
of the town clerk by pointing out that the scheme of the 
Bill is in strict accordance with the recommendations of 
the Select Committee of 1879, namely, that “ Municipal 
authorities should have power to give facilities to com- 
panies or private individuals to conduct experiments,” and 
that “ when the progress of invention brings a demand for 
facilities to transmit electricity as a source of power 
and light from a common centre for manufacturing 
and domestic purposes, it may be expedient to give 
to the municipal authority a preference during a 
limited period to control the distribution and use of the 
electric light, and failing their acceptance of such a 
preference, that any monopoly given to a private company 
should be restricted to the short period required to 
remunerate them for the undertaking with a reversionary 
right on the municipal authority to purchase the plant and 
machinery on easy terms. Under the Bill as framed the 
Local Authority will always be able either to obtain the 
necessary licence itself, or to control and impose conditions 
on the grant of any such licence to a private company. 
Mr. Farrer on behalf of his department, in the correspond- 
ence which he has forwarded to us, and which, no doubt, 
will receive the attention it deserves, further points out 
very justly that it would be impossible to clothe local 
authorities with a monopoly without fencing it round by 
elaborate provisions for universal supply, which provisions 
it is pt impossible at present to get, having regard 
to the experimental stage through which the practical 
application of electricity is now passing. 

t is the intention of the Government to submit the 
Bill to the consideration of a strong committee, and it 
certainly is much to be desired that the scope and details 
of the whole measure should be most carefully studied, not 
only by the Legislature, but by electrical engineers, 
Authorities,and others, who, from their experience and 
position, may be able to give valuable assistance and 
advice. It would be in the highest degree disastrous if this 
initiative measure should by its imperfections or insuffi- 
ciency put any check upon the course of investigation and 
experiments, without which we cannot hope to see the 
electric light brought into general and economical use. 


THE NAVAL AND SUBMARINE EXHIBITION. 


SEVERAL weeks ago we stated our belief that the 
Naval and Submarine Exhibition would be a success. 
We did not write thus until we had made ourselves fully 
acquainted with the measures which Mr. Barnett had 
taken to insure a satisfactory termination for his under- 
taking. The Exhibition closed yesterday, and our antici- 
pations have been fully realised. So far as exhibitors 
and the general public were concerned, the Exhibition 
has given the utmost satisfaction; and there was an 
almost universal expression of regret that it did not 
remain open for twenty instead of for ten days. Almost 
from the first opening the Exhibition was popular. 
Although the number of visitors on Easter Monday only 
reached about 5000 there was a daily increase, and on one 
occasion nearly 10,000 persons passed the turnstiles. This 
is a noteworthy fact when it is borne in mind that there 
were no pictures, or objects of art, furniture—if we 
except some cabin fitti iages, dresses, or indeed 
any one of the multitude of objects which international 
exhibitions contain. The Naval and Submarine Exhibi- 
tion apparently only appealed to a special class, and yet 
some seventy thousand persons responded to that appeal. 
It is not easy to say why. Days spent in the Hall sup- 
plied no solution of the difficulty, for the visitors did not 
congregate in special places; they pervaded the building 
in every It is quite true that a great deal of in- 
terest centred round the large diving tank; but although 
there was always a crowd about it, crowds could be found 
in other parts of the building as well. The solution of 
the problem seems to be that English people take a great 
natural interest in all that concerns the sea; and they 
found much in the Agricultural Hall that gave 
them new ideas, supplied ro with novel conceptions of 
facts, and no doubt furnished them with information in a 
very pleasant and palatable way. There was, in a word, 
a good deal to be seen, and it could be seen well. The 
Hall was bright and clean, the stands of the exhibitors 
attractive, and the weather fairly fine. The exhibitors 
quickly found that they were guing to make a good thing 
of it; on ev side’ the result of our inquiries is that 
orders poured in. Onsome stands every article exhibited 
was sold ; and we know that not a few engineers left the 
Agricultural Hall a week ago with their books so full 
that they refused to take another order. This naturally 
made exhibitors cheerful, and the feeling was reciprocated 
by the visitors. There never was, perhaps, held in 
London so cheerful an exhibition, if we may use the 
word. A nameless influence pervaded it. Everyone was 
pleased, and already people ask, when is the next exhibi- 
tion to be? 

We have dealt so fully with the contents of the Exhibi- 
tion elsewhere that it is needless to express an opinion con- 
cerning them here. We may, however, call attention to 
one or two points worth notice, to which we have not as 
yet referred. The great central tank, the operations of 
the divers, and the trial of life-saving apparatus proved 
immensely attractive. They might have been made much 
more attractive but for an unforeseen circumstance. In 
the sides of the tank were placed numerous square glass 
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windows, and it was intended that the visitors should see 
through these windows what went on in the tank, just as 
the fish can be seen in an aquarium. Unfortunately 
nothing could be seen in this way. The water supplied by 
the New River Company was not transparent. Again aud 
again the tank was emptied and swept out, always with 
the same result. Asa last resource several hundredweights 
of alum were dissolved in the 80 tons of water which the 
tank held. This threw down a great deal of mud and 
cleared the water ; but the moment the divers entered, the 
mud was again stirred up, and nothing could be seen. If 
a second exhibition of the kind is ever held, unless 
specially filtered water can be obtained, it will be best to 
dispense with windows altogether and construct a staging 
round the tank with hand rails, so that visitors can see 
from above what is going on. The small stage attached 
to the tank in Islington accommodated very few persons, and 
was, we need hardly say, of necessity reserved for a limited 
number besides the judges of the life-saving apparatus. 
The numerous models of that great steam mercantile fleet 
which has made Great Britain famous constituted never- 
ending sources of attraction. Concerning these models we 
shall have a great deal more to say. The models lent by 
the Admiralty, again, gave thousands of persons a fair idea 
of what the war ship of the present day is, and this class 
of exhibit proved extremely attractive. It is worth notice 
that little or no second-rate machinery was to be found in 
the Hall; we could count on our fingers the downright 
bad specimens of engineering design, workmanship, and 
material exhibited ; while in many respectsa better display 
of high-class work was never got together. The launc 
engines shown were, ii many instances, perfection ; and it 
was worth notice that the old style of engines with cast 
iron frames, was conspicuous by its absence; the new 
torpedo type, with the cylinders carried on vertical cylin- 
drical steel rods, having completely taken their places in 
all but the cheapest work. But excellence was not con- 
fined to launch engines, it was manifest all round. 

The management of the Exhibition reflects the utmost 
credit on Mr. Barnett and his staff. There was no com- 
plaining, no grumbling ; everyone was satisfied, and every- 
thing about the Exhibition was thoroughly well done. In 
this respect it constituted a remarkable exception to the 
annual International Exhibitions, which came to an 
untimely end some years ago at South Kensington. There, 
if an exhibitor had a grievance to speak of, or a request to 
make, he had to find his way to the result he wanted to 
obtain through the Circumlocution Office. In nine cases 
out of ten he did not get what he wanted at all. Mr. 
Barnett conducted his business on a totally different prin- 
ciple. He and his staff were always on the spot, always 
accessible, always ready to meet, as far as possible, the 
wishes of others; but at the same time he exercised sufii- 
cient authority to let it be known that no one must annoy 
his neighbour for his own good. He had a difficult part 
to play among the exhibitors of steam whistles and fog- 
horns, and, on the whole, he did it well. We have often 
expressed ourselves as entirely opposed to exhibitions, and 
we have not altered our opinion. But there are exhibi- 
tions and exhibitions, and it is one thing to keep one 
representing the manufactures of the world open for half a 
year, and quite another to show for ten days what special 
manufacturers do. Mr. Barnett and his staff worked hard 
to achieve success, and if giving universal contentment to 
all who exhibited and all who visited the Exhibition be 
success, they have attained their object in the fullest 
sense of the word, and we congratulate them on the result. 


THE ACTION OF CUTTING TOOLS. 

Ir is not often that the papers read before the Royal 
Society are of a sufficiently practical character to draw 
the immediate attention of engineers. An exception, how- 
ever, is to be found in a paper by Mr. A. Mallock on 
the above subject, published in a recent number of the 
“ Proceedings.” Mr. Mallock was associated with the late 
Mr. Wm. Froude in many of his researches, and has there- 
fore had an excellent training in that combination of 
theoretical insight with practical skill, in which Mr. Froude 
equalled, if he did not excel, many other investigators. The 
subject here attacked, though of high practical importance, 
is one on which very little is to be learnt from books, 
whether in its practical or theoretical aspect. Of the latter 
class, Mr. Mallock only refers to two papers, by Professor 
Willis and Mr. Babbage respectively; but he does not 
seem to be acquainted with the valuable researches of M. 
Tresca, described at the Paris meeting of the Institution of 
Mechanical Engineers. Combining the French and English 
sources of information, we will endeavour to trace out what 
really happens when a “ cutting” of metal is removed in a 
planing machine or a lathe. The use of the word 
“cutting” is, however, inaccurate; for such tools act, not 
by cutting like a penknife or razor, but by shearing like a 
ploughshare. The difference between the two is important. 
In cutting the tool forces its way between the two portions 
which are to be separated, and pushes them apart from 
each other, but without distorting either. Thus the fine 
sections of animal and vegetable tissues, made with the 
razor by physiologists, would be almost useless if they 
were seriously distorted and injured by the act of cutting 
them. In shearing, on the other hand, the tool pushes its 
way across the surface of division, driving one portion of 
the mass in front of it, while the other is kept at rest. 
Thus, if we suppose two elements originally opposite to 
each other on either side of the plane of division, the 
face of the one will be torn directly away from the other 
in the case of cutting, while it will be pushed laterally 
past the other in the case of shearing. It is true that this 
explanation may not be rigorously true. The action of 
a owing to the very small space over which it 
extends, is very difficult to watch ; and it is possible that 


within that small space it may partake of the nature of 
shearing rather than of tension. But so far as the two 
main portions formed by the division are concerned, the 
facts are as stated. No one, in fact, who watches the 
action of a tool taking a heavy cut, whether in planing 
or turning, can fail to notice the way in which the 
metal immediately in front of the tool is wrinkled up into 


a sort of wave, pushed forward, and finally detached from 
the block and forced up the face of the tool. It is in this 
wrinkling and distortion, far more than in the actual 
separation of the surfaces, that the power of the machine 
is expended, and consequently it is important that this 
subsidiary action should be made as slight as possible. It 
is from this point of view that the minute phenomena 
attending the formation of the cutting deserve so much 
attention on the part of engineers. 

Mr. Mallock has observed these phenomena for a great 
number of substances—including wrought iron, steel, cast 
iron, gun-metal, &e.—both by examination with a micro- 
scope during the process of cutting, and by etching sections 
of the cuttings afterwards with acid. Diagrams of many of 
these sections are given, and they nearly all show a sort of 
cleavage of the cutting into thin shreds or layers, whose 
planes of division make an angle of about 30 deg. with the 
direction of advance of the tool. Even in a brittle 
material, like cast iron, the same is apparent, though the 
layers in this case are a good deal broken up. There is 
one marked exception in the case of unlubricated copper, 
where the streaks of cleavage radiate in all directions from 
the point of the tool, and the cutting forms an irregular 
wedge, such as would evidently present an enormous 
resistance. These lines of cleavage are explained by Mr. 
Mallock to represent the planes along which each successive 
layer separates or shears itself away from the solid block. 
Taking the case of planing, it is evident that this plane of 
separation cannot be horizontal, since the cutting cannot 
bury itself entirely in the untouched metal in front. 
Neither can it be vertical, since this direction would be 
at right angles to that of the force causing the rupture. 
It must therefore lie at some angle with the horizon, and 
this angle appears in general to approximate to 30 deg. 
The successive layers will shear one after another along 
such inclined planes, and will then move upwards along 
the face of the tool—being pushed up by the rising of the 
layers beyond as the tool advances—-until they either break 
off or curl out of the way. 

The main fact is thus tolerably simple, and is brought out 
with great clearness by Mr. Mallock’s diagrams. We can- 
not, however, profess ourselves altogether satisfied with his 
explanation of it, or with the theoretical and practical 
deductions he founds thereupon. Owing to some uncorrected 
printer’s errors it is not easy to follow his demonstrations, 
and his leading principles are not very fully set forth. He re- 
gards the rupture of the material as due, not directly to tear- 
ing or shearing, but to distortion ; his idea being apparently 
that when a rectangular section of any substance is dis- 
torted into a parallelogram, fracture eventually takes place, 
not by the shearing of the upper part over the base, but 
by tearing along the elongated diagonal. From thence he 
deduces the startling conclusion that if a tool were per- 
fectly sharp it would plane off a shaving without the 
exertion of any force whatever. But this conclusion seems 
to be reached only by ignoring the possibility of shearing 
at all. Now the two methods described above of separating 
the adjacent faces of two elements must clearly exist, and 
which of them will he followed in any particular case must 
depend on the direction of the separating force, and on the 
proportion between the resistances of the material to tearing 
and shearing respectively. If the edge be perfectly sharp 
the effect will be one of shearing only ; for the tearing force 
will diminish to zero, as Mr. Mallock supposes, but then it 
will produce no effect. If this were not so, the apparent 
shearing resistance of any body would diminish to nothing 
as the two shearing blades were made to approximate to 
each other. Thus, if a rivet were inserted into two plates 
jin. apart, it would show four times the apparent shearing 
resistance which would be found if they were only ;in. 
apart. Nothing of this sort has ever been observed; it is, 
in fact, wholly against experience. We have no doubt 
that the sliding of the layers of the cutting upon each 
other, of which the cleavage remains as the evidence, is a 
trve shearing action ; although at the bottom of the layer, 
where it actually parts company from the mass of the block, 
the action would seem to partake of a tearing character. 
The inclination of the plane of shearing, on this hypothesis, 
can be readily found by equating the shearing resist- 
ance of the material, multiplied by the area of the plane, 
to the component in that direction of the thrust of the 
tool. It will then be found that the angle of the plane of 
shearing will in all cases be 45deg.; and probably this is 
the angle assumed when the tool first strikes the edge of 
the block. But another force is immediately brought into 
play, at least with tough materials, namely, the downward 
pressure of the layers which have already been separated, 
and are being pushed up the face of the tool. This 
pressure will tend to flatten the inclination of the plane 
of shearing, and would therefore very well account for its 
observed value of about 30 deg. 

But there is a further element in the case, of which Mr. 
Mallock fails to take account, but which is fully illustrated 
in the paper by Tresca already referred to. The work done 
by the tool is not entirely absorbed, as Mr. Mallock 
supposes it to be, in distortion, and bending, and friction. 
Before the actual shearing of each layer, if not during that 
process, a vast amount of work is done in causing flow of 
the material. This word flow, as relating to metals, is 
one which M. Tresea has made peculiarly his own, and his 
researches on the subject are so well known that we may 
assume our readers to be familiar with the idea. As 
applied to cutting tools, it is abundantly illustrated in the 
paper already referred to. The fact of flow is proved 
incontestably by the fact that the cutting, when measured, 
is in all cases found to be much shorter than the bed or 
surface from which it was divided. In the case of a 
planing from a wheel tire, and of a transverse cut from a 
double-headed rail, the shortened length was in the ratio 
of about 4 to 10 to the original; but in very thin shavings 
it is much less, and may even reach the proportion of 1 to 
10. This shortening can only result from the fact that 
the metal, before it gives way,. is actually forced in upon 
itself by the pressure of the advancing tool, and made to 
occupy less space than it did before. All such action is 
clearly a waste of power, and it is therefore desirable to 
reduce it to the lowest possible amount: Hence the fact 


ascertained by Tresca—that the shortening is greater as 
the shaving is thinner—assumes great importance. For it 
follows, as already pointed out by him, that, so far as this 
loss of effect is concerned, it will be less as the cut is 
deeper; in other words, as the thickness removed at each 
stroke of the tool is greater. The consideration of the 
equation obtained for the inclination of the plane of 
shearing, points in the same direction. For it will be 
found that this inclination will be steeper, the resistance 
to shearing remaining the same, as the cut is deeper. But 
the steeper the inclination the less will be the area on 
which the shearing resistance is concentrated, and conse- 
quently the less will be the force required to produce 
rupture, as compared with the thickness of metal removed. 
Here, again, it appears that the cut should be as deep as 
is practicable, all circumstances being taken into account. 
On the other hand, Mr, Mallock’s theory leads him to the 
result that all the sources of resistance to the tool, except 
two, which ought to be insignificant, are proportional to 
the thickness of the shaving ; and, therefore, whether any 
given thickness be removed at one cut or at several, it 
makes no difference to the work required for the removal. 
According to this view, the only advantage derived from 
deep cuts is the saving in the general frictional work of 
the machine, and, we may add, in the time of completin 
the job. Here, then, we have a distinct difference o 
result between the two theories, and we venture to assert 
with some confidence that the decision of practice will be 
in favour of M. Tresca and inst Mr. Mallock. The 
practice of recent years Ree Me rend room for doubt that 
the taking deep cuts does produce a great economy, not 
merely in time, but in the actual work required to remove 
a certain thickness of metal. The case of screwing lathes 
is specially to the point. There the mere friction of the 
machine, taken as if running light, is very small, and yet 
the saving from the use of deep cuts is found to be 
immense. We are almost afraid to mention the thickness 
of metal which is being removed at one cut from large 
screws in some of our foremost engineering works—works, 
too, which have a high reputation for quality to sustain, 
and are by no means likely to adopt a coarse and rough 
method of working for the sake of economy or anything 
else. In fact, the surface left after such a cut, as we can 
bear witness, is quite as clean and good as that due to the 
far lighter cuts with which we were formerly satisfied ; the 
only requisite being that the machine and toolholder should 
be made thoroughly strong and stiff in all their parts. We 
have little doubt that if these cuts were measured, it would 
be found that the reduction in length, as compared with 
the original, was much less than the lowest of those 
recorded by M. Tresca ; and, if so, this can mean nothin 
else than a reduction in the energy expended, as compa 
with the useful effect. While, therefore, we hold that 
engineers owe a debt of gratitude to Mr. Mallock for his 
investigation into this important subject, we are by no 
means satisfied that he has spoken the last word which is 
to be said upon it. We rather hope that the tool- 
makers and tool-users of England will be stirred up to 
attempt a full investigation and discussion of a matter, 
than which, insignificant as it may appear at first sight, 
there are few more important to each of these great 
fraternities. 


NORTHERN STEAM SHIPOWNING, 


One of the causes of the great activity in the shipbuilding 
trade in the North of England that has been very much over- 
looked is the largeness of the fleets of vessels owned by the ports 
from the Tyne to the Tees, and the frequent replacements that 
are inevitable in such a case. In 1852, it appears that there 
were only 237 steam vessels registered at the five chief ports— 
Newcastle, Shields, Sunderland, West Hartlepool, and Stockton— 
and the gross tounage was only 5141 tons. But in the present 
year there are at these five ports over 1000 steamers registered as 
owned, and the tonnage of these is over 518,000. In 1852 West 
Hartlepool owned only 3 steame:a, of a tonnage of 68 ; but at the 
present time there are registered as owned at that port not fewer 
than 167 steam vessels, with a tonnage of 127,922—a rate of 
growth that is certainly unequalled, and at the present time the 
addition to the steam fleets of the North is at a rate that is in ex- 
cess of that of the past. Steam shipping has been found to be very 
profitable, and there has been a rush of capital into the business ; 
whilst the falling off in the tonnage of wooden sailing vessels has 
been marked ; and thus the iron shipbuilders have had a three- 
fold vacancy to fill from their yards, They have had to fill the 
vacancies that the losses that are inevitable at sea have made in 
the fleet of iron vessels. They have had to replace the tonnage 
of wooden vessels that have passed off the register ; and they 
have had to build to meet the growing trade and the growing 
disposition to embark capital therein. When the aggregate ton- 
nage—in iron and wooden vessels, ships, and steamers—is looked 
at, it will be seen that there is far from such great progress. 
The five ports had thirty years ago a gross tonnage of 578,550 on 
the register, but they have now about 700,000 tons on their 
register. In the interval the tonnage of sailing vessels has fallen 
from 573,400, to about 200,000, and it is by the growth of the 
steam fleet that the deficiency has been made up. And there is 
a probability of a still further growth, though it is tolerably 
certain that the next few years will greatly reduce further the 
tonnage of wooden sailing vessels; and the substitution of 
iron steamships will for some time to come give brisk work to the 
shipbuilders of the North of England. The figures that have 
been given show how the steam fleet has grown, and probably 
indicate how it will continue to grow. 


STEEL FOR RAILWAY TIRES AND AXLES, 


Amoneost the “other selected papers” in vol. lxvii. of the 
“Proceedings” of the Institution of Civil Engineers, is a paper 
by Mr. B. Baker, giving the results of tests of half a dozen pairs 
of railway axles and tires. These were obtained from six leadi 
makers at home and abroad, no particular mode of manufacture 
or price being specified. The results showed how very neces- 
cary it is that satisfactory tests should be insisted upon. The 
tensile strength of the steel in the twelve tires ranged from 
32°25 tons to 49°5 tons per square inch, and the extension from 
5 per cent. to 25 per cent.; whilst under the “drop-test” one 
tire failed at the second blow of a weight of 1 ton falling 10ft., 
and the next only did so at the twelfth blow from the increased 
height of 30ft., the respective bendings before fracture varying 
from no less than ;in. to 28in, in the 3ft; tire. Similarly the 
tensile strength of the steel in the axles ratigs4 from 27°36 ton? 
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to 40°7 tons per square inch, the extension from 17°6 per cent. 
to 23 per cent., and the number of blows sustained before frac- 
ture from 3 to 35. The tests indicate that a high rate of elonga- 
tion affords no guarantee that a tire or axle will behave well 
under the drop-test, and confirms what we have previously main- 
tained, namely, that no efficient substitute is likely to be found 
for the rough-and-ready test of endurance afforded by the bend- 
ing and straightening. blows of a weight of, say, 1 ton falling 
20ft. or 30ft. A sample of steel may be cut from a tire or axle 
and be tested with perfectly satisfactory results as regards tensile 
strength and elongation, and yet the tire or axle as a whole may 
fail under moderate shocks. Mildness, great elongation, and an 
ability to withstand the “temper” test, do not always insure 
the steel being able to withstand the shock and jar of traffic. 
Mr. Baker considers that “Experience has proved that steel, having 
a tensile strength as high as 50 tons per square inch, is quite 
trustworthy for use in tires in ordinary climates if the tires will 
stand a proper drop-test. Similarly experience in shipbuilding 
yards and elsewhere has led to the specification of mild steel 
ent ad a tensile strength of from 26 tons to 32 tons per square 
inch, that quality being found best able to sustain without injury 
the contingencies of working. Probably a limit of 46 tons to 
50 tons in the case of tires, and of 27 tons to 30 tons in that of 
axles, with proper drop-tests, would, on the whole, be the best to 
specify in order to secure the most suitable steel for the respec- 


tive purposes. 
THE VACUUM BRAKE IN AMERICA. 


Tur New York papers are to hand with the account of another 
accident attributable entirely to the failure of the Smith vacuum 
brake on the Elevated Railroad, New York. From the New 
York Herald we learn that the driver states that on attempting 
to apply the vacuum brakes, he found they would not work, 
and on coming to a standstill he found that the brake coupling 
between the engine and the first car had parted. In answer to 
the question, whether there were any witnesses present when he 
made the examination, by whom he could prove that this was 
che case, the driver replies, “ Yes, sir. It is not in any way by 
fault of mine that the accident occurred. Similar ones resulting 
from the failure of the air brakes have been quite common on 
the elevated railroads,and the company knows that this is so.” If 
this is the case it is not unlikely that the managers of the 
Elevated Railroad in New York will follow the example of other 
American and English railways and discontinue the use of sucha 
“ safety appliance !” 


STEAM ENGINES AT THE NAVAL AND 
SUBMARINE EXHIBITION, 


A.THouGH there were no large marine engines at the 
Naval and Submarine Exhibition, steam machinery for 
the propulsion of small craft was well represented. The 
largest engine shown was a compound screw engine 
capable of indicating about 120-horse — exhibited 
by Messrs. Burrell, of St. Nicholas Works, Thetford. 
The term “agricultural engineer” has almost lost its 
significance, all the principal firms formerly so styled now 
making machinery which is not even remotely connected 
with agriculture. ‘he first firm to make a wide depar- 
ture from existing ‘practice in this direction were Messrs. 
John Fowler and Co., who, more than a dozen years ago, 
built locomotives for the London, Chatham, and Dover 
Railway Company’s goods trafiic. Messrs, Burrell have, 
in building marine engines, made another departure. 
They have several orders in hand for engines of the 
size and type shown, principally intended for coasting 
steamers and tug-boats. We illustrate Messrs. Burrell’s 
engine in a supplement, calling in the aid of photography 
for, we believe, the first time in an engineering journal. 
In this way we are able to reproduce with more fidelity 
than is any other way practicable the characteristics of 
the machine illustrated. The engine in question has a 
high-pressure cylinder 12}in. and a low-pressure cylinder 
22in. in diameter, with a stroke of 18in. The surface 
condenser tubes are packed with glands, a system of con- 
struction now retained by comparatively few firms, save 
those who build for the Admiralty, and one which 
Messrs. Burrell will find it worth while to discard in 
favour of wood ferrules, The engine calls for no par- 
ticular description. It is strong and well finished, a 
good job, and likely to give satisfaction; it weighs 7 tons, 
and works at a high pressure. Steam is supplied by 
double furnace boiler, 9ft. by 9ft., not exhibited. 

Messrs, A. Wilson and Co., of the Vauxhall Iron- 
works, showed very well-made compound engines, con- 
cerning which we shall have more to say when we 
illustrate them, which we propose to do in an early 
impression. They are fitted with Peyton’s balanced 
slide valve, which, although circular like Church’s and 
Webb's, differs from both in several important par- 
ticulars, Messrs, Wilson’s stand was full of “ Vauxhall” 
donkey pumps and other steam machinery, all good of its 
kind. It will not be out of place to mention here that 
Mr, Stannah, of Southwark Bridge-road, exhibited several 
of his now well-known, curious, and efficient pendulum 
pumps, and a very well-designed and neatly-made launch 
engine, with one cylinder 3}in. diameter and 4in. stroke, 
complete with pump and reversing motion. The three 
excentrics are all turned out of the solid, and the whole 
engine is substantial and well put together. 

ntering the Agricultural from Islington Green, 
the visitor found in the arcade a launch, of wood, built 


by Messrs, Forrestt, of Millwall, 20ft. by 5ft. by 2ft. Gin. | fi 


It is fitted with a small single cylinder engine, by Verey, 
with a modified Joy’s valve gear. Although the engine 
was rather a rough strong job, than a neat and well- 
finished one, the valve gear appeared to be simply and 
ingeniously worked out in a way to make it likely that 
it will find favour in small boats. The same firm exhi- 
bited a vertical compound engine, unlagged and almost 
unpainted. We have seen cleaner castings and better 
finish, but the proportions are , the bearings being 
very large. The engine is wrought iron framed, of the tor- 

© boat type. The air pump, with a very short stroke, 
1s worked by a lever from one of the crossheads in the 
usual way. The links are of the double box type, with 
brass dies. This engine has cylinders 12}in. and 20jin. 
diameter, and 12in, stroke. It is intended to run at a high 
speed, The surface condenser was notexhibited, mor Was the 


centrifugal circulating pump driven by aseparate engine, or 
the fan for forced draught. The working pressure is 130 lb. 

Messrs. Forrestt also showed a drawing of a steel screw 
launch for the London Missionary Society, which launch has 
to be ship in pieces to Lake Tanganyika, in Central 
Africa. This launch was designed by Mr. Gilbert S§. 
Goodwin, of Liverpool. The machinery is intended to 
occupy the least possible space, and is bere very far aft 
in the boat ; steam is supplied by one of Cochran’s vertical 
boilers, which have proved to be admirably adapted for 
launch purposes. The boiler is made entirely of steel, and 
will be sent out in pieces and put together in Africa. The 
engine will have a single cylinder 7in. diameter and Qin. 
stroke, and will run very fast. It will have a steel shaft, 
and manganese bronze bearings. It will be of the best 
possible materials and on to run for years with- 
out repairs. It, also, is being e by Messrs. Cochran, 
of 

Close by was a steel launch by Messrs. Halsey. This 
boat has teak water ways and a small cabin. She is in 
fact a pleasure launch. No boiler was shown, but instead 
a dummy of sheet iron. She is fitted with a pair of non- 
compound engines, with the valve chests outside and the 
cylinders between them. She has a two-bladed propeller 
below the rudder. Several small engines were also 
shown by this firm, standing on the ground round the 


launch. 
Messrs. Vosper showed in the body of the hall a 22ft. 
by 4ft. 9in. launch, fitted with one of their four- 


cylinder engines, too well-known now to need more descrip- 
tion than to say that two pairs of single-acting cylinders, 
set at an angle of 90 deg. with each other, drive the screw 
shaft. The boiler is horizontal, and fed by one of 
Stannah’s feed a The engine is stowed very low 
down, under a thwart almost, and in a very inaccessible 
place. The smoke-box door is just over it, and whenever 
the tubes are swept, the engines, unless extraordinary 
precautions are taken, must be covered with soot 
and ashes. The coal bunker is arranged in the stern 
sheets, and holds but little. We understand that Messrs. 
Vosper build this class of launch for yachts, and they have, 
in our opinion, sacrificed too much in order to keep cvals 
and engine out of sight. In other words, they have 
cram up the propelling power of the boat in a very 
unsatisfactory fashion. However, we presume that they 
fully understand their customers, and if yachtsmen like to 
sacrifice efficiency to neatness in this way, we shall not 
find fault with Messrs. Vosper for meeting their wishes. 
Messrs. Ruck and Burt, of Portsmcuth, showed three 
engines, one compound, one single-cylinder, and one small 
diagonal compound, weighing under 1 ewt., complete, with 
cylinders 24in. and 4in. diameter, and 4in. stroke. The 
largest engine has cylinders 7}in. and 114in. diameter by 
8in. stroke ; the single-cylinder engine, 5fin. diameter by 
5}in. stroke. All these engines are fitted with Tipping’s 
patent reversing gear. We have already stated that the 
engines made by this firm are among the very best launch 
engines made, and we gave complete detailed illustrations 
of one of them in our impression for August 20th and 27th, 
1880. The engines shown maintained the reputation of 
the firm for good workmanship. 

The gem of the Exhibition, as far as launch engines are 
concerned, was shown by Messrs. cagley and Co., Vulcan 
Works, Middlesbrough, in the shape of a compound engine, 
similar to one fitted in Lord Alfred Paget’s steam yacht 
Miranda. These engines are of the torpedo boat type, 
and run at 400 revolutions per minute ; everything about 
them that can be made of steel is of steel, down to the 
cylinder lids, which are less than 4in. thick in the flanges. 
They are stam into shape in a die, and subsequently 
turned. The finish of the engines shown was superb, the 
only deficiency being in some of the coppersmiths’ pipe 
work, which, although strong, was not what it should be, 
one pipe in particular, bent to a series of awkward curves, 
had suffered untold miseries. We believe that this was 
the result of haste to get the engines finished in time 
for exhibition. We shall illustrate them in ‘an earl 
impression; meanwhile we may say that the two 
vertical cylinders are carried on six steel columns. 
On the crank-shaft near the after end is a large end- 
less screw, which drives a worm-wheel carried on a 
short shaft at right angles to and lying above the crank- 
shaft. The second shaft has a crank at each end, one of 
which actuates a horizontal air, and the other a similar 
circulating pump ; both these are cast of solid brass, and 
are fitted with slide valves worked by excentrics. The 
pump crank-shaft makes 100 revolutions, while the screw 
shaft makes 400. As much as 28in. of vacuum is easily 
obtained when the barometer is high, as the circulating 
pump is very large in proportion to the size of the engines, 
which are worked with 140 1b. steam. 

The Agricultural and General Engineering Company, 
Walbrook, E.C., showed a large launch engine with a 
vertical boiler. ‘The engine is well designed, with a fairly 
long connecting-rod. Reversing is effected by a screw 
feather on the crank shaft, which causes the rotation of 
the single excentric through about five-eighths of a revolu- 
tion, e boiler has a number of tubes open at the top 
and closed at the bottom, ferruled into the crown plate, 
and rojecting at an angle down into the fire-box. The 

re door is close beside the engine; a bad locality, as 
ashes, coal, &c., are certain to get into the engine bearings. 

Messrs. T, Bates and Co.,Sowerby Bridge, show two beau- 
tifully finished double-cylinder non-compound launch en- 
gines em apa by Mr. Wigzell. The cylinders are carried on 
six wrought iron turned columns ; the links are very long ; 
the excentric rods are of phosphor bronze ; the slipper guides 
are of very large dimensions, The only defects in design we 
could see in these engines is that the steam ports are very 
long, the valve chests are outside the cylinder, and the 
valve faces a good distance from them. ese are very 
high-class engines, both in material, design, and workman- 
ship. We illustrate them on page 292. 

Mr. Gabriel Davis, of Abingdon, an engineer who has 
been doing a great deal of work in a very unobtrusive way, 
exhibited several admirable launch engines, Two in 
pafticular—non-compound with double-cylinders, 8in; 


stroke and 6in. in diameter—deserve notice. The cylinders 
are supported on six steel cylindrical columns ; the bear- 
ings are of phosphor bronze; the guide bars are of the 
slipper type; the excentrics are in one with the shaft; the 
valve chests are in the middle between the cylinders. 
These engines leave nothing to be desired in design, 
material, or workmanship. ‘T'wo similar engines are used 
to propel the Thames, a large launch carrying passengers 
during the summer months between London and Oxford. 
A single-cylinder engine, 5in. by 6in., was also shown. 
The cylinder is carried on three steel legs, and the arrange- 
ment is extremely neat. Mr. Davis uses locomotive type 
boilers for all his launches, and runs his engines up to 
400 revolutions per minute. Some of his launches of com- 
paratively small size attain a speed of sixteen miles an hour. 

Mr. Joseph Bernays, of Newgate-street, exhibited one 
of his double-cylinder patent engines, which have 
been illustrated in Tue Encinerr. The Dorset Iron 
Foundry Company, of Poole, make these engines. We 
believe that a considerable number of them are now 
at work doing good service. They deserve the attention of 


launch owners who like very compact and low-lying 


engines, 

A very curious set of engines was shown in a stand close 
to that of Messrs. Copley and Co., by Mr. Somerset 
Mackenzie, of Great St. Helen’s, London. A launch engine 
was exhibited in which a single cylinder is made to drive 
two screws revolving in opposite directions. One shaft 
a tube, the other solid. The solid tube revolves inside 
the tube. Each is fitted with a small propeller at one end, 
and at the other with a crank. The two crank pins are 
turned to face each other. The piston rod is fitted with a 
broad dog link in which slide two dies, one on each crank 
pin. As the dog link rises and falls, the two cranks 
revolve in opposite directions, the dies passing each other 
in different planes in the breadth of the link. This is no 
mere “idea,” the engine shown having been worked for 
about five years regularly in a 43ft. launch, with, we 
understand, most satisfactory results) Mr. Mackenzie 
states that actual experiments made during the five years 
in question prove that right and left-handed propellers of 
only lft. 3in. diameter, driven at 130 revolutions, would do 
more haulage, and lift greater weights, than a single propel- 
ler of 2ft. diameter having the same superficies as the two 
small together, making nearly double the number of revo- 
lutions, while the vessel could be stopped in leas than half 
the time; thus showing the advantage of the system 
for shallow draughts and for towing, consequently 
for canal purposes, while it is manifestly superior to 
the twin screw plan in not being overhung on brackets 
under the vessel’s quarters, and in having only one 
stern tube. Mr. Mackenzie also exhibited an engine 
which has been at work now for some time in a small 
tug boat, and in which it will be replaced. An illus- 
tration of this engine will be found in our advertising 
columns. The engine is like two Mackenzie pumps, 
with the place of the pumps taken by two_pro- 
jections, in which are slots, in which work die blocks on 
the crank pins. The annexed sketch will make our 


meaning clearer. B isa section of the cylinder in which 
works the very long piston A ; the projection is shown at 
C, in which moves the die on the pin of the crank D. 
Mr. Mackenzie also exhibited a little steam capstan, 
which has done much service in a trawler. This com- 

ct and handy capstan and rope winch combined, 
is self-contained, either drum being rotated at will 
independently, enabling one man to attend to two 
cables, veering or hauling on one cable or both, and having 


Y | control through the lever-handle and foot-brake over both 


the steam power and the cables. It was a noteworthy 
fact that Mr. Mackenzie exhibited nothing which had not 
been at work for some years, so that he cannot be accused 
of introducing new-fangled notions. He is certainly 
ingenious, and his inventions deserve more attention than 
they have as yet received. 

At Stand 59 Mr. Mackenzie had under steam the only 
engine of foreign construction-—a “ Tegnander compound 
rotative,” somewhat larger than one of a similar type built 
at Gothenburg, in Sweden, now working at the Crystal 
Palace Electrical Exhibition, where it gives good results. 
A striking feature in this engine is the steadiness with 
which it runs at high speeds, and the almost noiseless actio: 
of the double disc, in one of which are the cylinders and 
the variable expansion gear, which by a ball-and-socket 
arrangement gives rotation to the other, in its turn trun- 
nioned to the disc forming the driving end of the shaft. 
This engine was decidedly one of the most novel in the Exhi- 
bition. It would be impossible to make its con- 
struction intelligible without drawings, and even with 
drawings the task would not be easy. It must suffice 
to say that the four cylinders drive the screw shaft on 
a principle much resembling that involved in the action of 
Bishop’s disc engine, the “Z” engine, and West’s well- 
known six-cylinder engine, but all the details are entirely 
different from either. The engine is remarkably well made, 
and reflects credit on the engineers of Gothenburg. 

Among the models shown, none attracted more attention 
than that of the engines of the Britannic, by Messrs. 
Maudslay, Sons, and Field. This was a model which left 
absolutely nothing to be desired, being in every respect, 
down to the smallest nut, a reproduction in miniature of 


one of the most successful pairs of engines that ever crossed ~ 


the Atlantic. They have been fully illustrated in our 
pages already. The model was shown in motion, makin, 
fty revolutions per minute, being driven by a small an 
beautifully-finished gun metal yertical engine, supplicd 
with steam from a boiler not far distant. 
Sectional cardboard models of the Dominion Line 


engines of the Sarnia and Oregon were exhibited by 
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Messrs. Flinn, Main, and Montgomery, Liverpool. The 
ships named are 3700 tons, 360ft. long, 40ft. m, and 
32ft. Gin. deep. The engines have cylinders 48in. and 
87in., with 4ft. 6in. stroke, steam being supplied by 
three boilers with fourteen furnaces, working at 80 lb. 
on the inch. 

The “Generator Du Temple,” was exhibited. This is a 
French invention, concerning which more particulars can 
be obtained by those who want them from the works, 
2, Rue Champ de Mars, Cherbourg. The boiler is of the 
water tube type, consisting of a large number of wrought 
iron horizontal G tubes opening from a water casing 
at the back. The steam is collected in a horizontal drum 
on top. The engine calls for no special comment, being of 
the usual complex French t 

Steam engines were exhibited by Messrs. Ransomes, 
Head, and Jefferies, of Ipswich ; Robey fof Lincoln ; and 
several other firms, which require no special mention. There 
were also shown two rotary engines, one by Mr. Dexter, 
of Bourne End Engine Works, Maidenhead, and the other 
by Mr. Brossard, of Swansea. The Dexter engine is, we 
believe, too well known to require description. The Bros- 
sard engine is quite new, but as it has not as yet done any 
work, a few words about it will suffice. The engine in the 
Exhibition had a cast iron shaft about 10in. in diameter, 
but the inventor did not care to put it under steam with- 
out a wrought iron shaft, which could not be got ready in 
time. Two fine boilers, 16-horse power semi-portable, 
were vided by Messrs. Davey Paxman and Co. to 
work it, but their services were not required. The 
engine is fitted with a very elaborate and ingenious 

vernor gear, which at present we need not take up space 

y describing. Nothing can decide the value or worth- 
lessness of such an engine but the test of hard work. No 
large rotary engine yet made has been successful. Perhaps 
Mr. Brossard’s will prove the exception to the rule. We 
shall see. 

A great many steam pumps were exhibited, but there 
was not sufficient variety of type or construction to render 
a special article devoted to them necessary. 

he most remarkable invention of the kind exhibited was 
an exceedingly simple steam pump. Two vertical pipes are 
united at the lower ends as we ; One opens canteen, 
the other is fitted with flap valves of any size and put 
anywhere. In the up part is fixed a double beat 
equilibrium valve, which can be caused to rise and fall by 


ENLARCED DETAIL OF 
VALVE CEAR 


VERTICAL SECTION 


KIDD’S STEAM PUMP. 


a small cam on a horizontal shaft, a child can turn this 
shaft. High-pressure steam is led to the valve chamber 
by a pipe. In the top of the chamber is an air valve opening 
inwards. If a ship springs a leak water will find its way 
through the flap a into the vertical syphon. On causing 
the shaft to rotate by hand the steam valve is opened. 
The steam rushes in and expels the water instantaneously. 
The valve is now closed, and air and water both enter the 
syphon, the air through the air valve at the top, the water 
below. The steam is in admitted, and so on. The 
pump can make 40 strokes per minute, and the syphon 
may be 5ft. or-even 10ft.in diameter. The curious feature 
about the water lifter is that the temperature of the water 
is not sensibly raised, nor is there any appreciable conden- 
sation of steam, the whole of the water being e ed 
through the enormous foot valve in a moment. How- 


ever, after the cam shaft has been turned once and the 
apparatus started, it be left to itself, it will, curiously 
enough, go on working, just as the pulsometer works, but 
at a comparatively slow s , the temperature of the 
water being sensibly rai Here is a neat puzzle for 
young engineers—shall we say even for full-grown men? 
It would be a pity to give the reason why, until a fair 
chance of solving the conundrum has been afforded to 
our readers. It must not be forgotten that air has free 
access to the interior of the syphon. Why, under the 
circumstances, steam should work the valves of itself 
remains to be seen. We think we are correct in stating 
that no one was more puzzled to explain the phenomena, 
which was totally unexpected, than was Mr. Kidd. 
Among the various boilers exhibited we may mention a 
fine semi-portable, shown by Messrs Davey Paxman and 
Co., of Colchester, of excellent design and workmanship ; 
a large winch boiler, by Messrs, Cochran and Co., of 
Birkenhead, of the type used in a great number of Atlantic 
and other mail steamers; a substantial 5-horse boiler, 
shown by Messrs. Wilden, King, and Co., of Liverpool ; a 
boiler shown by Messrs. Duncan Brothers, fitted with 
Welton’s patent smoke-preventing apparatus, and Green’s 
patent water grate. Mr. David Midgely, of Stanningley, 


MIDGELY’S BOILER. 


Leeds, showed one of his patent boilers, the construction 
of which is very simple. It is a vertical boiler, with 
an internal cylindrical fire-box. This fire-box communi- 
cates with the outside of the boiler shell all round 
through a great number of tubes of small diameter, and 
about 10in. long, set like so many stays. The boiler is 
surrounded by an outer casing of plate iron lined with 
ially e fire-bricks, which acts as a smoke-box. 
e bricks are built into segmental frames of iron, 
hin to each other all round, so that when the tubes 
have to be cleaned one of the hinge pins has to be with- 
drawn at a time, and the tubes opposite the opening so 
formed can be at once swept out. The flame space is 
nowhere above the water-line, and the flue leaves the 
boiler at the lowest point opposite the firing door. We 
illustrate the boiler, so that its construction will be readily 
understood. We understand that about ninety of these 
boilers are now at work, and giving much satisfaction. 
The finest specimens of boiler, smith, and flanging 
work in the Exhibition were those exhibited by the 
Leeds Forge Company. These comprised, amongst other 
things, three and four-fiue furnace front plates for cir- 
cular marine boilers, re- 
spectively, and of steel te ro y the compan 
from steel and flanged to take | 
furnace tube, each flange being pressed at one opera- 
tion, and as clean as though only an inch or two in 
diameter and of soft copper. The flues are Fox’s corru- 
gated, and are 3ft. and 3ft. 2in. diameter, and 7ft. 3in. 
and 6ft. in length. These flues are now almost univer- 
sally admitted to afford not only greatly increased 
strength as compared with the plain flue, the excess 
being four or five times that of the plain flue, as shown 
by the experiments recorded in Tue Enornzer about 
two years since, but a greater and more effective 
heating surface is obtained. These corrugated flues are 
now fitted in boilers in one or more vessels of all the lead- 
ing steamship lines, and in some of the largest ships such 
as the Servia. The Leeds Forge Company have so in- 
creased their business in this class of work, owing to their 
making these flues, that from a couple of sheds employed 
on this work two years ago there is now a esta- 
blishment e: in it, provided with the most complete 
machinery for boring the circular pieces out of boiler 
fronts, and for flanging them after these are cut out, as 
well as the machinery for corrugating the flues. Mr. Fox 
has made a great many experiments and some costly 
machinery, with a view to rolling weldless flues. 
All attempts in this direction have, however, failed. It 
is found impossible to roll these endless “eer chiefly 
because there is no opportunity of getting the fresh start 
as is done in ing an ordinary plate backwards and 
forwards between the rolls, After numerous trials with 


special machinery this has now been practically given up. 
and instead Mr. Fox is experimenting, and so far success- 


fully, with molten metal ee within a rapidly revol 

internal cylindrical mouid. With bronze or Penge | 
the success of the experiments has been complete, a thin 
tube of about 9in. in diameter and two or three diameters 
in length, free from flaw or unsoundness of any kind, 
being one of the articles exhibited. Experiments on a 
I scale are soon to be made, and the results will be 
looked forward to with interest. It will be remembered 
that Sir Henry Bessemer, we believe, took out a patent 
some years ago for a method of making steel bars direct 
from mer steel by running it in a trough between two 
rolls, but this does not seem to been” suc- 


bag 


MESSRS. T. BATES AND CO.’S LAUNCH ENGINE. 
Turner's tube stopper, shown close” to Mr. Macken- 


zie’s stand, is an admirable invention. The object 
of this apparatus is to afford increased facility for 
closing up boiler tubes in the event of fracture in the 


— or leakage at ends between the tube and tube plates 
while under steam, without drawing the fire or reducing 
the pressure. The mode of operation is very simple, as 
shown in Figs. 1, 2, 3 in our engraving, and can be effected 
ina very short space of time. e instrument forms a stay 


TUBE STOPPER. 


to tube plates, and is so constructed that it can be readily 
taken out if required. The stopper consists of a wrought 
iron bar A having a cap at each end, the peculiarity being in 
the construction of the back cap in the combustion chamber, 
which consists of two malleable cast iron flaps B B, which, 
when in place, form a circular cover, the joint being 
formed between the two halves of the cap and the tube 
plate by means of asbestos—Fig. 3. These flaps are con- 
nected to the bar by a wrought iron link C, lugs being cast 
on the back of the flaps, and an eye formed in the bar for 
this . Fig. 1 shows the way in which the cap is 
folded up to pass through the tube. When the cap enters 
the combustion chamber the fall by their own weight 
and assume the position shown in Fig. 2, By turning the 


nut D at the front end of the stopper the back capis drawn up 
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COMPOUND MILL ENGINE, ROYAL 


MESSRS. SIMPSON AND CO,, PIMLICO, ENGINEERS, 


FLOUR MILLS, LONDON. 
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to its 2. as in Fig. 3, and the joint formed with the 
tube plates at both ends of tube, thus completely preventing 
the escape of steam and water into the combustion chamber 
or smoke-box. The front cap is so constructed as to shield 
the operator from the rush of steam or water at the smoke- 
box end. This will be readily understood from the 
drawing. To withdraw the stopper, slacken back the 
nut D, push back the bar, and turn it half round, when 
the flaps will fold up by their own weight, as before, and 
the stopper can be easily withdrawn. 

We believe we have now noticed all the steam machinery 
calling for special attention. Certain miscellaneous 
exhibits remain which we cannot find space to illustrate or 
describe until next week. 

We cannot let the opportunity pass without saying that 
the utmost credit is due to Mr. Barnett and his principal en- 
gineer assistant Mr. W. D’Alton for the care with which all 
the arrangements for supplying steam to the great number 
of engines at work were carried out. Steam had in many 
instances to be carried long distances in pipes, both over- 
head and under foot, but there were no alin joints, nor 
was any trouble experienced from moisture. hen it is 
borne in mind that many yards of steam piping had to be 
got in place, and hundreds of joints made, and the pi 
clothed or protected in some way in almost literally a few 
hours, it will be seen that the task accomplished was no 
light one, and the exhibitors of steam machinery did their 
work = The arrangements, indeed, throughout were 


COMPOUND MILL ENGINE—ROYAL FLOUR 
MILLS. 


Ws give above an engraving of a compound mill engine, recent] 
designed and made by Messrs. Simpson and 
Grosvenor-road, Pimlico, London, for Mr. P. Mumford, Royal 
Flour Mills, Vauxhall, London. Messrs. Simpson and Co. have 
long been known as makers of pumping and mill engines ; but 
this is the first engine they have made for driving a flour mill in 
London, and as it has been so successful, we think it will much 
interest our readers to give an engraving of it and the results 
of a trial. 

The engine is capable of exerting 350-horse power, but at 
present is only doing about 260. It is placed by the side of one 
previously erected, and works on to the same crank shaft ; it was 


therefore necessary to put down-a beam engine, as to have 
arranged a horizontal engine to work on to the first motion shaft 
direct, at 100 revolutions per minute, would have caused too 
serious and expensive an alteration in the design of the engine- 
room and mill. Mr. Mumford decided on having a compound 
engine, as with that type more regularity of motion is given to 
the shafts, a most important point in milling. The low-pressure 


pressure cylinder 244in. diameter by 3ft. 5in. stroke ; the barrels 


taken from the main steam pipe before the engine stop valve, so 
that the cylinders can be kept warm when the steam is shut off 
from the valve chest. This is a great advantage, as it enables 
the engine to be thoroughly heated up before starting, instead of 
having to start with cold cylinders, and is an arrangement 
Messrs. Simpson always adopt. The engine is fitted with a sur- 
face condenser, the vacuum in which, on January 16th, attained 
the great height of 29°65in. of mercury, 28’5in. being the usual 
height when the barometer is about 30. The single-acting air pump 
is driven from the beam as shown, the feed pump being worked by 
the same crosshead and drawing its supply fromthe hot well ; the 
circulating pump which draws its water from the Thames, and 
forces it through the condenser tubes, is double-acting and placed 
on the crank side of the beam, the quantity of water delivered by 
it per minute being about 700 gallons. Although no doubt a jet 
condenser would have been cheaper as regards first cost, yet we 
consider that Mr. Mumford did well in putting down a surface 
condenser, for in London, where works are by the Thames, 
plenty of water can easily be obtained, which, although not fit 
to put into a boiler, is clean enough to go through a condenser 
tube. The boilers are fed with the condensed steam, which is 
clean pure water, and does away with the necessity of cleaning 
out the boilers, or of using composition. With the previous 
engine the injection water was taken from the river, and as feed 
was taken from the hot-well, much mud was pumped into the, 
boilers, and they had to be frequently cleaned out. The pipe laid 
from the river to the cold water pump was not in proportion to 
the quantity of injection water required, and as a consequence 
there was also a severe blow in the pipe, and very frequently a 
stoppage through something breaking or getting out of order. 
Messrs. Simpson and Co. laid down for the new engine a properly 
proportioned suction pipe, and made a circulating pump po ss | 
in accordance with their practice. The result has been all that 
was anticipated ; no blow in the suction pipe or pump or stoppage 
through shortness of water has ever occurred. e engine is 
fitted with a Porter’s governor, which works an equilibrium 
throttle valve of special design, and which very efficiently 
controls the speed of the engine. 


cylinder is 38in. in diameter by 5ft. 6in. stroke, and the high- | 
of both are steam jacketted with boiler steam, a supply being | 


The distribution of the steam is regulated in the high-pressure 


cylinder by a slide valve having cut-off plates adjustable by hand 
| from outside on the back, and in the low-pressure by piston 
| valves, one at top and one at bottom. To prevent any leakage 
, of air into the exhaust pipe, Messrs. Simpson have adopted a 
| water packed stuffing-box for the bottom piston valve; the 
arrangement which is clearly indicated in our engraving is as 
follows :—The links from the way shaft levers are connected as 
shown to a strong casting, to the bottom of which the rod 
carrying the piston valves is fastened ; this casting, which is full 
| of water up to the stuffing-box shown on the top of it, works 
| outside a long projecting pipe on the bottom piston valve box, 
| the end of this pipe being always in water. 
| A trial was made of this engine on December 6th, 7th, and 
| 8th, 1881, and we give below the results of the second day’s 
| trial. Ordinary small coal was used during the trials, and 
| samples tested by Mr. F. W. Hartley, A.L.C.E., in a Thompson’s 
| calorimeter, gave an average evaporation of 12°98 lb. of water 
| from and at 212 deg. per Ib. of coal. Good Welsh coal gives 
, about 15 Ib. of water evaporated from and at 212 deg., so that 
| the evaporative efficiency of the coal used on the trial was not 
good; but when the difference of price between it and Welsh 
coal is taken into account, it will be readily seen small coal is the 
cheaper to use. The difficulty in using it is that it produces 
smoke unless mechanical stokers are used, as at Mr. Mumford’s. 
During the trials the mill was doing its ordinary work with 
thirteen pairs of stones, ten sets of Ganz and Buckholz rollers, 
eight cleaning machines, and eighteen silks ; the sack hoists, eleva- 
tors and worms were working all the time. The average turn-out 
was 232 sacks of flour in eleven hours, and was almost constant 
on all three days. The average horse-power as calculated from 
indicator di which were taken from the top and bottom 
of each cylinder every quarter of an hour, on the trials, was 
267°94, which compares very pre es ares the quantity of 
flour made, bearing in mind the power absorbed by the modern 
machinery used in high-class milling. The measurement of the 
feed-water is most important, as it gives the efficiency of an 
engine independently of the boilers, and by comparing it with 
the coal used the evaporative duty of the coal and boilers is 
ascertained. To give only the amount of coal used per indicated 
horse-power per hour is no doubt the unit of measurement 
| practically valued by millowners, but as coal varies so much in 
quality and price, the weight of water used ought to be taken, 
| and the coal and water separated on every trial made. 
| From the results given on the next page, we find that 21 sacks of 
| flour are turned out with the consumption of 585 Ib. of coal, cost- 
ing, delivered into the yard, about 10s. per ton, each sack thus 
| requiring 28 Ib, and the cost being 14d. per sack—a result 
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which we think all millers will agree in saying is unprecedented. 
In considering the coal per 1-horse power per hour, the fact that 
the coal used was what is called “rough small” must not be 
forgotten, for on most trials the coal used is at least 20 per cent. 
better, and this must be taken into account when comparing 
this result with others. 

Data and Results. 


Steam pressurein boilers .. .. .. .. 73°52 
Lb. of coal perhour.. .. .. .. .. .. 
Lh, of feel-water perhour .. .. .. .. 4s 
Water drained from jackets per hour 889°5 Ib, 
Temperature of feed-water .. .. .. .. 61°7 deg. Fah 
Temperature of water from economiser .. 1206 deg. Fah 
Revolutions per minute.. .. .. .. 
Indicated horse-powe: oo 
Lb. of feed-water, including jacket steam 

per l-horse power per hour .. .. 18-09 


Lb. of coal per 1-horse power, per hour i] 21s 


Lb. of feed-water per Ib. of Ss. 
Lb. of water evaporated from and at 
212 deg. per Ib. of coal .. .. .. .. O77 


Therefore, 1s. worth of coal produced 103-H.P. for one hour. 
The design and workmanship of the engine are of Messrs. 
Simpson's usual class, all the bearing surfaces being large and 
well arranged for lubrication, and we congratulate Messrs. 
Simpson and Co. on having produced such a substantial and 
economical engine. When the first engine for Mr. Mumford 
was erected in 1874, and which was illustrated in this journal, 
vol. xxxix. page 178, it was considered most economical, but so 
great has been the advance in m i science that it 
has had to be discarded, and the one just described has taken 
its. place. 


NAVAL AND SUBMARINE EXHIBITION 
LECTURES. 


VALVE GEAR. 

Mr. JoHN HackwortH delivered a lecture on Valves and Valve 
Gearing,” at the Naval and Submarine Exhibitiqn, on Friday 
morning, the 14th inst., and in the course of his lecture exhibited 
his patent “‘ ne plus ultra valve and valve gearing.” He said that 
the practice of moving valves by mechanical means was commenced 
by the boy Humphrey Potter, who tied a string to the beam of an 
engine to set the valves in motion that he might be at liberty to 
go to his play. The steam engine at that moment became 
automatic, and it has continued so with more or less perfection to 
the present day. The appliances which he was about to k of 
are still used for the introduction of a “bit of steam” intoa 

linder and the taking of it out again, care being taken that it 
shall not come out without performing the work which it is 

uired todo. That is the object of the slide valve and of valves 
and valve motions of every kind. Among the various apparatus 
which had been devised for introducing steam into the cylinder are 
the common cock worked by hand, the four-way- cock, the drop 
valve, the piston valve, the long valve, the short valve 
The valves are actuated 
by certain given movements, which are called the valve motion. 
At first tappets were used, and afterwards cams, excentrics, cranks, 
connecting rods, and piston rods. There are various means by 
which motion is given to the valve. The great desideratum in 
introducing “‘a bit of steam” is to put it in at the right time, 
to make it do all the work that can be done, and then 


the bell crank, he could work the excentric backwards and forwards 
to the extent required. The pressure of working the valves could 
not move it, for it had a basis to stand upon, while the arms were 
on the side to guide it. By throwing across with these bell cranks 
he could reverse the action beautifully. That was simply a form 
of what is now called Dodd’s wedge motion, and he introduced 
it into an engine in the year 1837, that engine being Timoth 
Hackworth’s No. 27. Next came the link motion, about whic 
there has been a great deal of controversy. He believed this was 
first adopted on some Midland engines in the year 1843, and was 
really due to.aiman named Hoe, who was in the employ of Mr. 
Timothy Hackworth. After the link motion the lecturer and his 
father—Mr. Timothy Hackworth—joined in a patent in 1849 for a 
combined motion from the twoengines. There was no lead, and 
one engine worked the traversing reverse from the other engine, 
and vice vers@. This arrangement has become the nucleus of all 
the valve movements of the present day. In 1859 he took out a 
patent for what he called his ante valve gear. He applied this 
gear to an engine which he sent to Egypt in .1862, and he had 
previously used it in this country. The gear had worked 
admirably, and in some cases it had hardly required any repairs for 
twenty-two or twenty-three years. In explanation of the patent 
of 1859, Mr. Hackworth remarked that in connection with the 
admission of steam into the wpe there are two important con- 
siderations. One is time, and the other is area. The great object 
is to get a large area into the cylinder when the steam is first 
admitted. Corliss valves and valve action have been resorted to 
particularly in America; but this is a sudden action gear, 
in which the wear and tear are immense. On the other 
hand, the excentric movement is too tardy; and something is 
wanted between the two. What is needed is a combined movement 
which will work quickly at one point and neutralise the move- 
ment at the other. If the movement is taken from two points, the 
combined action of the two may produce a regularity which will 
exactly meet the case. He had attained this result by his patent 
of 1859. The valve in this case, like the old slide valve of 1838, 
has scarcely any lap at either end, and the port as soon as it passes 
the centre begins to open at once for the admission of the steam. 
The action being quick, the steam is introduced very suddenly 
indeed. The full port is got almost in ‘‘no time.” The exhaust 
action is quite as quick. The surface of the valve is greatly 
increased, so that the wear and tear are very small. This is the 
last new valve which he has used in connection with his valve gear. 
As to the gear, the valve rod is never moved out of the line, but it 
is guided strictly in a straight line, and its end is supported at the 
excentric rod with a pendulum link. The object of the pendulum 
link is that the gear can be adjusted or set off to suit any quantity 
of steam that is required, whether on the under side or on the 
upper side. Consequently the steam can be made equal on both 
sides, or otherwise, as may be required, simply by altering the 
= link, and the steam can be put into the cylinder just as 

esired, The gear moves very easily indeed, and is reversed in a 
sae simple way. This motion he regards as certainly the best, 
and although he has spent a lifetime from the year 1827 in con- 
nection with steam power developed in different ways, this is the 
last arrangement which he has made. It is the best, not only for 
action and for the power which can be deduced by means of it 
from a given quantity of steam, but also for durability and for 
easy manipulation. 


LETTERS TO THE EDITOR. 
[We do not hold ourselves responsible a the opinions of our 
correspondents. 


THE SELLON SECONDARY BATTERY. 


to get it out as quickly as ible. The tappet was Srr,—In your issue of last week appear two letters on the 
done away with on account of its sudden action. The tric is, | subject of the new secon: tteries. 
nothing more or less than a wedge worked in a circular direction. | The object of the first, from the president of “La Société la 


It takes the whole circle round before it gives a back and forward 
movement, and this gives plenty of time for the gear to move round 
without any shock. This was applied to the early locomotives, 
among which were the first engines which were sent upon the 
Stockton and Darlington line. These engines had valves without 
lap. These valves filled the cylinder with steam from end to end, 
and they failed to use the steam to the best advantage and were 
a very extravagant appliance. In consequence of this, there wasa 

roposal that the use of the locomotive on the Stockton and 
Daatington line should be abandoned; and Timothy Hackworth, 
the lecturer's father, was called in and was asked what was the 
best mode of dealing with the question of haulage upon that line 
—the first railway in the world. Timothy Hackworth replied, “ If 
you will let me make a locomotive my own way, I will e e to 
make one which will answer the purpose.” This he did, and the 
engine made its appearance on the line in September, 1827, just 
two years after the opening of the line. The use of this engine 
showed that it could do the haulage at less than half the cost of 
horse power. This engine was named the Royal George, and it 
was constructed with what is called “lap” upon the valve 
to the extent of half an inch. It worked with great economy, 
and it decided the question whether more locomotives 
should be employed. In 1829 Timothy Hackworth made an 
engine called the Sanspariel. This also had lap upon the valve. 
It worked to the year 1863, and was then transported to the South 
Kensington Museum. Hackworth next devised ‘‘The Globe.” It 
was designed by him in 1829, and manufactured by Stephenson in 
1830. This was the first engine which had a single lever to reverse 
the motion, and the new feature was a great improvement. This 
also had lap upon the valve. The distinction in this case was that 
there was a gab at the end of each excentric, and the two excen- 
trices shifted from one driver to another in opposite directions. 
“The Globe” engine opened the Middlesbrough branch of the 
Stockton and Darlington Railway, and ran at the rate of fifty 
miles an hour. Next came Gray’s motion, which was called the 
first-leg motion. It is not much known now. In this case the 
valve had lap about equal to half the traverse—that is to say, the 
two ends, taken and summed up into one lap, were equal to about 
half the movement which the valve had at its extreme. Gray is 
justly entitled to the credit of having introduced to the world a 
variable expansion. In the year 1836 the lecturer took the first 
locomotive engine into Russia which ever went there. The valve 
gear of that engine has been the germ for almost all the valve gears 
which have been made since that time. It had no excentrics, and 
was worked entirely from the piston movements of the engine. 
The engine was a double trunk engine working out at both ends of 
the cylinder. It was of extraordinary proportions, such as would 
astonish engineers of the present day. It had a 4}in. trunk and a 
2lin. cylinder. While he was in Russia he hit upon an idea for 
reversing the motion of an engine. He had a tube fitted on the 
shaft, say fin. thick. This tube had an excentric on each end, the 
excentrics being at right angles with each other. The two excen- 
trices harmonised exactly with the angles of the crank shaft. 
Through the tube he put two spiral grooves, one diametrically 
opposed to the other; and in the shaft he had two straight grooves. 
He surrounded the tube with a clutch that had pins and dies to 
enlarge the surface. By drawing the clutch across over with a bell 
crank bow to catch the two a of the clutch, he could turn the 
excentric round two-thirds of a revolution at pleasure. He made 
a ring about lin. thick of the common width of an excentric, 
and at one side of it it had two arms on the edge of it. These 
arms were extended out. He had, beyond the circle of the ring, a 
brass box hooked on at each end. To provide for the moving in 
the required way he had a stirrup round the heel of the crank, and 
from this he branched off two arms rather nearer to the heel than 
the centre of the shaft. The ring with its two arms on the side 
had boxes that went on to the flat arms, and it would slide and 
cross over the — In one box he — no square eye — 
tongued spanner. + spanner was hinged upon a pin in the 
men of the shaft. It may be called a bell crank, the other arm 
of the bell crank being square with the shaft. Taking the end of 


Force et la Lumiére,” must be sufficiently obvious to all. Under 
the guise of private correspondence which he publishes before he 
canreceive my answer, he makes statements, which, so farasmy know- 
ledge , are absolutely without foundation. Inmyreply,I give my 
view that the Law Courts form the only arena in which such matters 
can be satisfactorily dealt with, and I deprecate the appearance in 
= of such correspondence in anticipation of legal proceedings. 

e letter bearing the signature of M. Faure raises altogether a 
different issue. In reply, I would only suggest that he should at 
once prepare the proofs of his assertions, for they will most 
assuredly be required. I leave it to the common sense of those 
who take an interest in this discussion whether, had M. Faure 
been able at the dates mentioned to have so constructed his 
batteries as to have avoided the difficulties and failures which up 
to the present moment have, in the opinion of most scientific men 
been inherent to them, would he not have done so? It seems to 
me that the points of general interest are as under, and that no 
further discussion can of use until they are settled :—(1) Are 
the batteries constructed by the Electrical Power Storage Company 
of the superiority over the “‘ Faure” which is claimed for them? (2) 
If so, are the points which bring about this result protected by 
patents, and are these patents the property of the company? (3) 
Are they in any degree tributary to any valid claims of the ‘‘ Faure” 
Company? (4) Are the ‘‘ Faure” plates as recently constructed 
tributary to the Sellon-Volckmar claims’ 

Why any personal ill-feeling is to be imported into the determi- 
nation of these points isa mystery tome. For one inventor to be 
after another in his ideas is no disgrace, it is only his misfortune. 
The onlyground for ill-feeling which occurs to me would be on the 

+ of any of the public, if they have through misrepresentations 

n induced to embark money in either undertaking. I may 
mention that the Electrical Power Storage Company is now taking 
steps to have the above referred to four points determined scienti- 
fically and legally—we have already proposed to the English Faure 
Company a reciprocal examination of the respective batteries as 
shown at the Crystal Palace, but as yet without response—and I 
will only ask your readers to yvcleell all judgment until full and 
definite decisions have been arrived at. fr 

Meanwhile, as soon as the manufacture on the large scale being 
prepared for, is sufficiently advanced, the new batteries will be 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


THE ironworks have not as many orders as usual in the week 
succeeding a series of quarterly meetings. It has been a long time 
since so little business was done at such meetings as was done last 
week, There were a few Lond Jide offers upon the market, but 
they related mainly to galvanised sheets for roofing purposes; but. 
as arule, the difficulty was to get offers made. Merchants held 
very few orders, and consumers had only little need to buy. 
Representatives from the varied districts are this week making no 
more cheering reports. Fewer orders are now reaching the leading 
iron-making establishments in South Wales than has been the case 
in the month of April for several years past. 

Bars made in the Southern Principality are consequently more 
abundant on ’Change in Birmingham and Wolverhampton, and 
they are proportionately easy. But as the local firms are scarcely 
less anxious to secure business, few or no sales can be effected by 
the Welsh firms. £6 10s. is this week scarcely the minimum 
figure at which bars can be bought at local mills. Yet the marked 
bar firms quote £7 10s, up to £8 2s. Gd. Medium bars for export 
vid Liverpool are prejudiced in South Staftordshire by the ease 
with which the bars of Messrs. Robert Heath and Sons, North 
Staffordshire, can be bought in that port at £7. At about th 
time considerable orders usually come forward for bars from India 
but such orders this week are conspicuously absent. Nor are 
things much better as to Australia and New Zealand, whilst buying 
on account of Canada is slackening. Some of this is due to hold- 
ing off, because lower authoritative prices are believed by werchants 
to be unavoidable at no distant dete; but it isin part traceable 
likewise to a decreased requirement. 

Hoops are slackening in demand. There is an especial absenve 
of business inquiry from the United States. Hoops of a service- 
able quality were procurable to-day in Birmingham at well under 
£7, without securing buyers. 

Sheets were in over supply. The total capabilities of the district 
are 2500 tons weekly. This quantity is not less in excess of current 
requirement than is the moh out-turn of seven million boxes of 
tin-plates. While as to the latter the production is one millions boxes 
too much, as to the former it is too much by 20 per cent. By the 
chief firms, therefore, the desire is that an understanding may be 
come to by which the Staffordshire steel mills shall for the present 
be kept inactive every week till the day turn of Wednesday. At 
the meeting which was held last Thursday about 80 per cent. of 
the firms professed to be in favour of the arrangement. The com- 
mittee who were appointed to further consider the question, and 
to formulate a proposition, met in Wolverhampton on Monday, 
and were generally of opinion that if 90 per cent. of the whole 
conld be got to come to some such an arrangement, then that it 
might be entered upon, for the committee could well see the 
remaining 10 per cent. with a view to universal action. 

At the meeting of the sheet makers to-day in Birmingham, it was 
determined that the make should be reduced 25 per cent., and that 
it should be brought about by Wednesday, being the day for the 
resumption of work weekly. To-day Mr. Samuel Meriton, coal- 
master, of Oakham, near Dudley, and a Mines’ Drainage Commis- 
sioner, died suddenly at the Great Western Hotel, Birmingham. 

Reliable galvanising sheets were to be had to-day at, for singles, 
£7 15s. upwards; doubles, £8 15s. upwards; and trebles, £10, 
Yet there were trebles which realised £10 10s., and trebles of a less 
valuable kind for which £9 10s. was accepted. The business doing 
was mostly in small lots, an individual order for 30 tons being 
above the average. 

Boiler plates were dull at £8 10s. to £9 and £9 10s. per ton at 
the works, 

Galvanised corrugated sheets could have been sold in fairly large 
quantities, if the galvanisers would have accepted the very low 
terms offered ; but the firms who were prepared to take prices 
nearest to buyers’ terms were, in their turn, nearer to the £14 10s. 
per ton standard fixed by the Association for sheets up to 24 w.g. 
than would suit buyers, while the resolute firms would look at 
nothing under that crucial figure. Messrs. Morewood, of Birming- 
ham, are keeping all their eight sheet mills running upon their 
own requirements, and have also to buy sheets; and the Corrugated 
Iron Company, of Wolverhampton,'have a mdnth’s work ahead. 

The steel question is kept to the fore by the growing consump- 
tion of blooms in the best sheet mills. Supplies, hitherto obtained 
mostly from Landore and Sheffield, are this week being augmented 
from Barrow. The Barrow Company are offering Siemens-Martin 
blooms here, and will soon be running the other districts hard, for 
the production of open-hearth steel im Barrow is fast increasing. 
Not foes hence and the weekly combined outturn of Bessemer and 
Siemens-Martin steel by that company will, in the form mainly of 
rails and blooms, reach the grand total of 15,000 tons—a total which, 
it will be remembered, Messrs. Bolckow, Vaughan, and Co., too, 
are aiming at. 

The firms who in this district buy steel blooms are growing 
customers also'for hematite pigs. Yet the whole consumption is 
not enough to keep prices strong. Tredegar pigs are now to be 
bought at 70s., and there are certain Cumberland pigs which are 
srocurable at from 67s. 6d. down to 65s. per ton. ‘To-day, Staf- 
ordshire pigs were being quoted at, for the Bradley brand, ordi- 
nary forge, £2 2s. 6d.; best, £2 16s. 3d.; ordinary melting, £2 5s., 
and best £2 17s. 6d. : 

The coal trade continues very dull, and the pits are in only 
very partial employment. Forge coal is being put into boats at 
Cannock Chase in a few cases well under 6s. per ton. Prices of 
common kinds are nearly as low as ever, yet wages are 74 per cent. 
higher than when the same figure was last touched. eh 

There is likely to be a meeting of the Ironmasters’ Association 
convened to take joint action touching a matter which has re- 
cently engaged the attention likewise of the ironmasters in Cleve- 
land—the higher rating of blast furnaces. For union pacers 
the blast furnaces of this district have been revalued, and mostly 
an enhanced assessment put upon them. The proprietors affected 

lain, and are about to apply to the chairman of the associa- 


offered to the public under guarantee of indemnity against any 
action on the part of the Faure Company. 


Ilfracombe, April 19th. JOHN 8, SELLON, 


BULKHEADS, 

Srr,—I was glad to see your ts on the del of bulk- 
heads as at present constructed considered as a so-called means of 
safety at sea. I think experience has proved that they are not a 
safeguard against foundering, except when backed S by either 
cargo or spars or have the advantage of being navigated through a 
very smooth sea. 

Instead of putting an additional weight of either plate or angle 
iron into the bulkhead to make it stronger, I think it will be better 
to dispose of the iron so as its tension can be brought into play, by 
making the bulkhead form the sixth or eight part of a circle on 
the plan of the steamer. Such a bulkhead, so built, will not buckle 
further, and would not have the tendency to separate from the 
vessel’s side that the flat ones have ; it will also take a smaller 
weight of iron for a stronger bulkhead. 

Asa set off against 

es or square stowage there wi 
trie ol be a trifle compared to the safety insured. 


es, I am aware that for 
a little loss, but I think 
Loe CHIP. 


Tue Execrric Licutinc the motion of Mr. Cham- 
berlain, it was resolved on Wednesday that the Select Committee 
on the Electricity Bill should consist of fifteen members, nine to 
be nominated by the House—viz., Mr. Chamberlain, Mr, Whitley, 
Mr. Slagg, Mr. Boord, Mr. Henderson, Mr. Henry Northcote, Mr. 
William Fowler, Mr. Molloy, and Mr. Brooks—and six by the 
Committee of Selection. 


tion to convene a meeting to determine the course to be pursued 
in the interest of the trade. 4 ‘ " 

The demand for machinery and engines is decidedly less active 
than a couple of months or so ago, and new orders are not taking 
the place of those worked off as fast as of late. But at present the 
chief firms in and around Birmingham keep active, and in numbers 
of instances busy upon, in much part, contracts booked some little 
while ago. . 

Messrs. Tangye continue very busy, and they are pushing on 
rapidly with ther works extensions, which, it is understood, 
cost them some £30,000, and enable them to increase the present 
number of their operatives by half a thousand. Steam engines and 
machine tools of a miscellaneous sort are the description of goods 
that are affording most work. Central and Southern America are 
the biggest buyers, notwithstanding United States competition. 
Indeed, the United States themselves continue to order machine 
tools from Birmingham. 

Australia is taking machinery of much value to help in develop- 
ing her mining resources, and she is also buying lathes and other 
machine tools. Upon the Continent, France and Russia are the 
best customers. Of late the sere! a has been much below 
the average, but it is now satisfactorily reviving. 

Gas pe are a rapidly growing trade with the Birmingham 
engineers, and preparations are being made on several sides to 
cultivate the business with increased energy, ‘ 

Amongst the foreign engineering requirements which have 
recently found expression in this district are some from South 
America for tanks of large size for water storage. 

In the cable and anchor trades there is a lot of work being got 
out at date around Dudley, Tipton, and Netherton, 
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NOTES FROM LANCASHIRE, 
(From our own Correspondent.) 

Manchester.—The business doing in the iron market here con- 
tinues to be restricted to the most limited proportions, notwith- 
standing that the engineering and other iron using branches of 
trade are generally busy. The explanation given for this state of 
things is that consumers, to a very large extent, are still working 
upon iron bought at low prices ; and in view of the enormous pro- 
duction, which they believe will compel makers to give way, they 
are not inclined to renew their contracts at the prices which are at 

resent being asked. Makers, however, although the market here 
is steadily going against them, are not yet prepared to give way to 
the extent expected by buyers, and transactions for the most part 
are confined to comparatively small purchases for current require- 
ments. 

The Manchester market on Tuesday was tolerably well attended, 
but with very little doing, and prices, as a rule, easier. A few 
‘bear ” inquiries for forward delivery at considerably under cur- 
rent rates were reported, but these did not lead to business, 
Lancashire makers of pig iron still quote nominally 47s. to 48s., 
less 24 for forge and foundry numbers delivered equal to Man- 
chester, but these figures are not being obtained, and foundry iron 
especially is bad to sell, Sales of forge iron are, however, being 
made at slightly under 47s., less 24, and local makers would be 
open to offers for good orders. In district brands some business 
has been done in Lincolnshire iron on the basis of 47s. to 47s. 6d., 
less 24 delivered here, and Derbyshire iron is quoted at about 1s, 
per ton above these figures. Middlesbrough iron is altogether out 
of this market, and I do not hear of any transactions worth 
naming. 

Finished iron makers report only a very limited amount of new 
business coming in, and the old contracts which have been keeping 
them going are being worked off much more rapidly than they are 
being replaced. This is causing makers to be more anxious for 
specifications, and following the recently announced reduction in 
Staffordshire, some giving way in the price of local iron has been 
necessary. Generally makers are holding for £6 15s, per ton for 
bars delivered into the Manchester district, but in some cases 
£6 12s, 6d. would be taken to secure orders, and hoops, which are 
only in poor demand, are offered from as low as £6 5s, upwards, 
whilst common Staffordshire plates are quoted at £7 7s. 6d. to 
£7 10s. per ton delivered here. 

Satisfactory reports as to the generally active condition of the 
various branches of the engineering trades continue to be received 
from sources representing both the employers and the men, Works 
generally are reported to be well engaged, and the last month’s 
returns from the various Lancashire branches of the Ainalgamated 
Society of Engineers are, as a rule, more encouraging, both as 
regards the condition of trade and the continued reduction in the 
numbers of men out of employment, there being at the present 
time fewer members on the books of the society in receipt of out- 
of-work donation than has been the case for the last seven years. 
Applications for men are also reported as coming in from the 
various towns, especially for smiths and patternmakers, and with 
regard to the latter, there are none at present in the Manchester 
district on the books as out of work. There is no doubt that the 
men generally were never in a better position, either as regards 
wages or employment, considering that they are now receiving 
the high rates of a few years back, with at the same time a 
considerably lessened cost of living. So far as the —— are 
concerned, although their establishments ti we pplied 
with work, the number of new inguiries coming in seems to have 
fallen off recently, and those which have come forward during the 
last couple of months have not resulted in the amount of new work 
anticipated. This, however, does not at present materially affect 
the position of trade, the chief ground of complaint being that to 
secure new orders prices have still to be cut very low. In connec- 
tion with the present activity in the engineering trades there is, 
however, one point which is deserving of notice, and that is the 
large extent to which it is due to the extraordinary amount of iron 
shipbuilding at present going on throughout the country. As an 
indication of the amount of work going on in this direction, I may 
mention that whereas a normal condition of the iron shipbuilding 
trades would represent about half a million tons in course of con- 
struction, returns which I know to be reliable and authoritative 
show that at the present time there is no less than a million and a- 
half tons under construction in the various iron shipbuilding yards 
of the country. 

The wages re in the engineering trades, which was recently 
amicably settled in Manchester by the i the men of 
the 2s. per week taken off three years ago, is still in course of agita- 
tion in the Liverpool district, where the return to the old rates has 
only been partial. In those cases where the men have as yet only 
received an advance of 1s. per week steps are being taken to 
enforce the return of the full 74 per cent. reduction. 

The coal trade continues very dull, with quotations nominally 
unchanged, but actual selling prices very irregular and tending 
downwards, 

Barrow.—The state of the hematite pig iron market this week 
has been the worst that has been known for a considerable period. 
Sales are few, inquiries weak, prices have gone down, and a general 
state of weakness characterises the market. 54s. 6d. is the present 
quotation for mixed samples of Bessemer ; but so far as this par- 
ticular district is concerned very little business is being done at 
that price. The reduction in price of 1s, 6d. per ton is very con- 
siderable, but perhaps the time of the season is accountable to a 
certain extent for so great afall. The present quotation is felt to be 
too low to do business at to any extent, and makers refuse to quote it 
for contracts of any bulk. The output of metal stands 
at the same . The amount of metal which is being 
shipped abroad shows a considerable increase, while the deliveries 
over local railways have been well maintained, notwithstanding the 
Easter holidays. Stocks in makers’ bands have decreased, partl 
owing to the increased shipments, Steel rails have fallen 2s, 6d. 
per ton, being now quoted at £6. The mills are very busily em- 
ployed, but inquiries are not being made so freely. Makers, how- 
ever, have their hands full for some time to come. I have heard 

thing of any t taking place in connection with the iron 
shi building industry, but local builders are fairly well placed for 
orders, Engineers occupy a steady position, while ironfounders, 
boilermakers, and others are in receipt of steady employment. 
Iron ore is in full request at 13s. 6d. to 15s. per ton on trucks at 
the mines. Shipping better employed. 


THE NORTH OF ENGLAND. 


(From our own Correspondent.) 

Tue Cleveland iron market held at Middlesbrough on Tuesday 
last was very well attended, and the uninitiated would have sup- 
posed from the animation which seemed to pervade the market 
that a considerable amount of business was being transacted. ‘This, 
however, was not the case. Very little iron changed hands. The 
struggle between the smelters on the one hand, and the merchant 
“bears” on the other, continues and grows keener day by day. 

tdad to 


fact, offering pig iron for delivery in July or subsequently, at 42s., 
or 1s, 6d. below the present minimum. ‘The effect to be expected 
from such offers is to alarm present holders of warrants, and to 
induce them to sell out now for fear of having to accept worse 
things. It tends also to discourage buyers, and to induce them to 
keep out of the market for the present. The general result aimed 
at is a panic or a glut of the market, and a downfall of prices, to 
the benefit of the under bought ‘‘ bears,” and to the discomfiture 
of the refractory ironmasters. The course of the struggle mainly 
depends, however, on the future state of consumption compared 
with production. All reports seem to concur in showing that the 
former is continuously exceeding the latter, at all events as 
regards Cleveland pig iron. The stocks in Connal’s stores have 
diminished during the week by 4447 tons. 

Shipments have not been quite so brisk as last month, but that 
is to be accounted for by the holidays and by the small difference 
Pte | 4s, per ton—which now exists between Cleveland and 
Scotch pig iron. A short time since it would not have been 
believed that under such circumstances any trade with Scotland 
eould have existed at all, for it is clear that the price of Glasgow 
iron must be less, delivered in that city, than Cleveland iron is, 
Nevertheless it continues to be bought and used even under these 
circumstances, proving that a mixture of the two kinds is better 
and worth more than Scotch only. It may here be observed that 
the offers by bears to supply for July delivery at 1s. 6d. per ton 
below present prices do not seem to be at all readily accepted by 
consumers. ey doubt whether they will get delivery of iron so 
bought. They have had some difficulty on this score of late, and 
they argue that it is possible, if not probable, that defeat awaits 
all the bears, and that then—well, what then? 

The manufactured iron trade continues quiet, if not bis me 
There is little direct buying and selling. Holders of second-hand 
lots are doing what business there is, at about 5s, under official 
prices. These are exactly the same as last week. 

The arbitration upon ironworkers’ wages was held partly upon 
Saturday last, and partly upon the preceding betes we The 
general question was, after much discussion, narrowed down to 
whether there should be a rise upon current rates of 74 per cent., 
or any portion thereof, from February Ist to October 31st of the 
present year, The powers of the arbitrator were decided not to 
extend so far as to admit of a reduction in any case during the 
above period. The sliding scale, which was arbitrarily upset by 
the workmen at the beginning of February, is not to be re-enacted ; 
but both sides expressed themselves willing to consider the concoc- 
tion of a new one on some different basis, to come into operation 
after October. On the special claim for an advance on the wages of 
certain leading operatives employed in the plate mills, both sides sub- 
mitted their cases as clearly and forcibly as they could, and each case 
viewed apart from the other, seemed plausible enough. Accurate 
returns were put in by the employers, showing the actual net 
earnings of the claimants since February 1st of the present year, 
and also for the five months preceding that date, when the last 
advance took place. From these returns it appears that shinglers, 
forge rollers, and heaters are now earning an average of 12s. to 15s. 
per day; shearmen are earning 20s., and plate rollers 33s. per day ; 
and these are the men who want more! In the case of plate 
rollers, the above figures are very far from representing the 
maximum earnings at the best laid out heavy plate mills. It is 
asserted by the manager for a Stockton company, that one of his 
rollers recently took home £29 clear after paying all help for one 
week’s pay! and this case is not by any means an uncommon 
one. One of the outcomes of the arbitration referred to, was the 
appointment of a committee of three employers and three opera- 
tives, with Mr. Dale as umpire, to draw up a uniform scale of 
extras to be allowed to puddlers. Hitherto the Board of Arbitra- 
tion has not taken cognisance of extras, but only of the main 
tonnage rates. This afforded a loophole through which individual 
employers and operatives could virtually escape from the Board’s 
lecisi ions in extras were offered in some cases and 
forced in others to such an extent as practically to nullify the 
decisions of the Board, and throw everything into confusion. It 
has now been decided that in future the Board shall take 
cognisance of everything which may affect, directly or indirectly, 
the remuneration of the men, and the appointment of the com- 
mittee referred to is the first fruits of this resolution. 

The announcement of another terrible colliery explosion, with 
loss of thirty-five lives, has once more spread consternation through- 
out the North, Several of the Cleveland ironworks depend more 
or less for their fuel on the group of collieries connected with the 
one which has explodod, and as all these are temporarily laid off, 
there is likely to be a scarcity. It isa grievous pity that nothing 
seems capable of being done to prevent these overwhelming calami- 
ties. Perhaps the Employer’s Liability Act which has just cost 
another coal-owning firm some thousands of pounds for a similar 
accident, may prove to be the stimulus towards greater safety for 
colliery life wl property for which we have long been waiting. 


THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

THE condition of the South Yorkshire coal trade is somewhat 
puzzling. Taking the collieries which send largely to Hull, it is 
clear that during the past quarter a much larger tonnage has been 
sent than in the corresponding period of last year. There are 104 
collieries on the official list, and for the three months ending 
March last the quantity of coal sent to Hull was 279246, or an 
increase of 48,679 tons on the corresponding quarter of last year. 
The exports for the last three months were 113,989, or an increase 
of 40,469 tons over the first quarter of 1881. Last month there 
was also a great increase, the quantity being 100,846 tons, as com- 
pared with 87,063 in March last year. 

It is interesting to note how the coal is distributed from the 
various pits.. Denaby Colliery Company, from its liarly 
advantageous position, again head the list, having forwarded during 
the last month 12,104 tons, of which 8160 went by water. A 
marked decline is shown by the West Riding and Silkstone 
Collieries, which usually occupy the second place. In March, 1881, 
they sent 10,966 tons, while last month they only sent 3790 tons. 
Carlton Main, on the other hand, forwarded 3134 tons against 1680 
last year; Elsecar, 5144 tons as compared with 2684 in March, 
1881; Glass Houghton, from which no coals were sent last year, 
sent 1948 tons; Kilnhurst, 2104 tons—by water—against 1228 
last year; while Lundhill, from which 620 tons were despatched 
last year, sent last March 1368. Wharncliffe, Silkstone, sent a 
mere trifle in March, 1881 (28 tons), while in March last 3808 tons 
were so forwarded ; and Mitchell’s Main sent 1056 tons as compared 
with 78 tons in March last year. Thryburgh Hall sent 4124 tons 
by water, and Tankersley 1428; Swaithe Main, 972 tons against 
380 in March of last year. Manver’s Main, again, exhibits a 
falling off, having sent 2040 tons last month, against 2733 tons, 
and 8270 tons during the quarter. Still, in spite of this remark- 
able increase in quantities, prices seem drooping still lower. 
According to the natural law of supply and demand, the increased 
demand ought to have ensured firmer prices. As it is, the increased 
output of coals is being obtained by diminished labour at all the 
pie. The capacities of the South Yorkshire collieries must now 


The former had their usual a before market, and 
quote no one lower than 43s, 6d. for No. 3 g.m.b., and to this 
resolution they strictly adhered, It issaid by the ironmasters that 
by the end of the present month all contracts with merchants will 
have expired, and that the latter will be bound to give the full 
price for such iron as they may require to fiulfil their contracts 
with consumers, They assert further that even should that climax 
not be reached precisely at the date they fix it, they are fully able 
to do without selling until June 30th. 

Meanwhile the “bears” have not been idle. Recognising the 
fact that the ironmasters are strong enough to hold their own for 
some weeks, and are thoroughly roused and determined to resist to 
the utmost a present fall in prices, they are confining their opera- 
tions to the and fo quarters of the year, They are, in 


when full time is being wrought. 

In the iron trade there is rather more activity, now that the 
result of the quarterly ting of irc ters is to leave prices 
remaining as they were—Staffordshire marked bars, £7 10s. per 
ton. There is an excellent business doing, but the means of supply 
being far in excess of the consumption, an advance in prices was 
out of the question. Indeed, in several important quarters, though 
not in this immediate district, several blast furnaces have been 
blown out. It was somewhat shortsighted, in view of the fact 
that any anticipation of increased values should be entertained. 

In the staple trades of the town there is no change to report, 
Cutlery and general hardware keep in brisk request for nearly all 
leading markets, particularly for the States, the Australian colonie 
and the majority of the home districts, A revival is seperted 


from the Indian markets. The crucible steel trade has been in a 
very healthy condition for fully eighteen months, and I hear of 
very good orders coming freely forward this quarter. Bessemer 
steel has also been in brisk request, particularly in the selected and 
special makes, which are now so widely used in place of lower 
classes of crucible. In no branch of local industry has so much 
progress been made of late years as in the improvement of Bessemer 
steel, which is now used for many purposes the manufacturers 
never anticipated in the earlier days of its invention. 

A Sheffield manufacturer, writing in the Sheffield Telegraph last 
week, stated that Herr Krupp had secured part of the contract for 
steel rails for the Hull and Barnsley Railway. The statement was 
promptly contradicted, but it turns out to be true after all. From 
Middlesbrough we hear that Messrs. Bolckow, Vaughan, and Co., 
and two Sheffield firms—Mesrsrs. Charles Cammell and Co. and 
Messrs, Steel, Tozer, and Hampton, I am told—secured the bulk 
of the contract, and that Messrs. Krupp and Co. were successful in 
obtaining the order for the second lot which was given out. 


NOTES FROM SCOTLAND, 
(From our own Correspondent.) 

A very large business was done in the Glasgow warrant market 
towards the close of last week as a result of unfavourable reports 
with reference to the condition of the iron trade generally. For 
some time previously warrants had been scarce, holders keeping 
them up in the expectation that prices would advance. The 
futility of this anticipation was shown by the tone of business at 
the quarterly meetings in England, and besides that, the output 
of Scotch pig iron had been increased by about 400 tons per week, 
while storing had recommenced on a limited scale. The conse- 
quence was that a most extensive business was done on Friday by 
holders who pressed their warrants for sale, and the market has 
since been flat, with a tendency to decline in prices. The volume 
of the pig iron trade, however, has not materially contracted ; the 
shipments are good for the season, and the home consumption is 
universally admitted to be larger than it was at this time last 
year. There is hardly any probability of a better business opening 
out with the United States, and opinions are divided with refer- 
ence to the prospects on the Continent. Some merchants think 
that trade will now be dull, while others point to the fact that, 
except in Austria, there are no stocks to speak of remaining. 
There are about 500 tons more in Messrs. Connal and Co.’s Glasgow 
stores than a week ago. 

Business was done in the warrant market on Friday morning at 
from 47s, 9d. to 47s. 5d. cash; and in the afternoon, 47s. 5d. to 
47s. 7d. cash, and 47s. 6d. to 47s. 8d. one month. On Monday 
morning transactions were effected at 47s. 6d. to 47s. 7d. and down 
to 47s. 4d. cash, the afternoon quotations being 47s. 54d. to 47s. 7d. 
cash, and 47s. 74d. to 47s. 8d. one month. The market was flat on 
Tuesday forenoon, with business at 47s. 6d. to 47s. 3d. cash, and 
47s, 55d. to 47s. 5d. one month; in the afternoon the quotations 
were 47s. 3d. to 47s. 14d. cash, and 47s. 3}d. one month. Business 
was done on Wednesday at 47s 1d. cash, and 47s. 34d. one month. 
To-day—Thursday—the market was flat, with transactions down 
to 46s. 8d. cash, and 46s, 9d. one month. 

In consequence of the breakdown of the warrant market, the 
quotations of makers’ iron are nearly all lower this week, as 
follows :—Gartsherrie, f.o.b. at Glasgow per ton, No. 1, 57s. 6d.; 
No. 3, 50s. 3d.; Coltness, 57s. 9d. and 53s.; Langloan, 58s. 3d. 
and 53s. ; Summerlee, 57s, and 48s. 6d.; Carnbroe, 51s. 6d. and 
48s.; Calder, 56s, 6d. and 49s. 6d.; Govan at Broomielaw, 48s. 
and 46s.; Monkland, and Quarter, 48s. and 46s.; Shotts at Leith, 
58s, and 54s.; Carron at Grangemouth, 48s. 6d. (specially selected, 
53s.) and 47s. 6d.; Kinneil at Boness, 47s. 6d. and 46s.; Glen- 
garnock at Ardrossan, 51s. 6d, and 48s.; Eglinton, 48s. and 46s. 
Dalmellington, 48s. and 46s. 

The manufactured iron trade continues busy throughout almost 
every department, and a very healthy activity characterises nearly 
every branch of the engineering trade, both general and marine. 
From Glasgow a good export business is being done in machinery 
and in casting and railway materials, as well as in sewing machines 
and a variety of other manufactures. 

The steel trade is decidedly quiet. The different works in the 
West of Scotland have still a fair amount of employment, but tlie 
pressure of business has materially slackened, and orders from 
America are not so numerous. ‘The hematite trade is dull with 
prices declining, and some ironmasters are transferring their fur- 
naces from hematite to ordinary pig. 

There is a better feeling prevalent in the coal trade, the orders 
on hand being on the whole satisfactory for the season. The 
shipping trade of the past week has been about equal to what it 
was in the corresponding week of last year. A large business has 
been done at the ports. There is no change in prices, and the 
miners are everywhere working quietly. 


WALES AND ADJOINING COUNTIES, 
(From our own Correspondent.) 


Mr. EpwarbD Martin, of Blaenavon Ironworks, has been 
appointed to the general management of the Dowlais Works, Mr. 
Darling having the direct control of the steel works. I have not 
yet heard who is to be appointed to the works at Blaenavon. Mr. 
Martin has had the advantage of being personally trained by the 
late Mr. Menelaus, and is thoroughly conversant with his plans. 
Mr. Menelaus had in contemplation the addition of tire and wire 
works, so that with the manufacture of iron and steel, and also 
tin-plate, dowlais would have been one of the largest industries 
in the kingdom. 

Mr. John Evans, assistant engineer at the Bute Docks, Cardiff, 
died suddenly last week. 

The Ocean Collieries Company have declared an advance of 5 per 
cent., and the men are now working upon it. This may arouse discon- 
tent amongst the other colliers. All round there can be no question 
but that the scale of the Association is the best for the colliers. It 
answers better for the men when prices are low, and much better 
when they are high; and the successive “falls” and “rises ” 
constitute the history of the coal trade of the port. 

A good deal of discontent has been awakened about the shorn 
condition of the Swansea Bay Bill. They must go in for powers 
next session to improveib. 

In the House of Lords Committee some modification of local 
railway bills may be expected, but the great interest of the 
Cardiff owners is centred on the fate of the Bute Dock Bill. The 
fight will be a stubborn and a costly one. A large section is in 
opposition, and almost as large a number support the promoters. 

Ynyscedwin Works are going into steel, so too Cyfarthfa, but 
the action is a tardy one. At present the iron trade is not very 
brisk, and the condition of things in America is not favourable to 
restarts. I hear of large orders for railroad iron and steel in 
America being sent back into stock. If America should be 
favoured with a good harvest the cloud which seems lowering may 
be averted. In Swansea Vale the rail trade is pretty good. 


There has been a rumour abroad respecting a probable re-start at 


Plymouth Works. A strong wish, I believe, exists to do some- 
thing, and offers have been made, but nothing certain can be 
stated at present, 

A good movement may now be reported in the Swansea anthra- 
cite district. Several capitalists in London have entered into the 
development of the anthracite coal in connection with the 
Ynyscedwin Works, and prospects are hopeful. A_ very 
large output took place last week at the Cymner Colliery. Durin; 
three working days 4573 tons were raised, giving an average of 
1500 tons per day. The ventilation of the Rit, which is a very fine 
ing engine vey, 0 yle. e y' is lit by the 
light, Brockie’s system, 
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THE PATENT JOURNAL. 
fon Gs of the Commissioners of 


*,* It has come to our notice that some applicants of the 
Patent-office Sales Department, for Patent 

have caused much unnecessary trouble and annoyance, 
doth to themselves and to the Patent-office officials, by 
giving the number of the of THE ENGINEER at 
which the Specisication they require is referred to, instead 
of giving the proper number of the Specification. The 
mistake has been made by looking at THE ENGINEER 
Index and giving the numbers there found, which only 
tinding the numbers of the Speciyication. 


Applications for Letters Patent. 
*,* When patents have been “communicated” 
name and address of the communicating party are 
printed in itali 


lith April, 1882. 

1707. Orcanic Susstances, B. H. Remmers, 

J. Williamson, and W. Fairweather, Glasgow. 
1708. Lacie Srups, W. Lake. Bray, U.S.) 
1709. Sreerinc Gear, T. Britton, New Hendon. 
1710. Ornpwance, R. 8. M. de Ricci, 
1711. Bueacnine Marrers, E. & R. 
1712. Lamp Buryers, W. Lig! 
1713. Execrric Arc Lamps, J. Brockie, Brixton. 
1714. Waste, J. Cran, Leith. 
Evornes, &c., B. and F. W. Walker, 


1716. Wasurnc Coat, T. Bell, jun., Saltburn-by-the- 
and W. Ramsay, ie Coll ery. 
== . A. Drake and R. Muirhead, 


Gas ENGINEs, 
idstone. 

1718. DREsstNe Fasrics, A. M. Clark. Compaynie 
Générale de tewnturerie et appréts “ Systéme André 
Lyon,” Paris.) 

1719. Water Merers, A. J. Boult.—(£. C. Terry, U.S.) 

1720. Fires, W. P. Thompson.—(G. Nawerth, U.S.) 


12th April, 1882. 


1721. Leap Peroxipe, F. M. Lyte, London. 

1722. Pens, W. Morgan-Brown.—(B. Law- 
rence New York, U.S.) 

1723. Tusz Expanper, G. Lohf, Berlin. 

1724. Matters, J. Erskine. 
vorm: Meister Lucius, and Briining, Germany. 

. Soap, F. C. Glaser.—(0. Liebreich, Bertin) 

. E. Tyer, London. 

CURRENT Drrecror, W. Fisher, B ham. 

. Giycerine, B. Young.—(J. Battershall, .&) 

1729. Measvurinc Liquips, J. Wetter. Tavan, 
France.) 

1730. Cotourrnc Supstances, J. Wetter.—(0. Bredt 
and Co., Germany.) 

1781. Grass, T. Parso’ 

1732. &c., Macurngs, J. E. Hul- 
ton, and J. ell, Manchester. 

1733. FounTarx PENs, W. Lake.—(M. C. Reg U.8.) 

1734. CLEARING TRaM- -RAILS, J. Remfry, 

1735. Pistox Packine Rives, A. Rickaby Sunderland. 

1736. Looms, T. Blackhurst, Preston. 

1737. Agrostat, A. J. Boult.—(J. Jouanique, France.) 

1738. TaBLes, W. R. Lake.—(H. U. Alcock, Melbourne.) 

1739. Sprays for Batus, W. P. Thompson.—(IWV. H. 
Seymour, New York, U.S.) 

1740. Srove, A. Brown.—(L. Bregha, Saxony.) 

1741. Bort es, J. Varley, canton. 

1742. Mousseunape,” F. P. Bru 

1743. Fuen, I. Lilley and F. Yorris, Swansea. 

1744. Sewine Macuives, A. Guillaume and A. Lam- 
bert, Fosses, Belgium. 

1745. Steam-Borters, R. Brandon.—(C. Gamper, Sielce.) 
1746. “‘ Economisers,” T. Sykes, Manchester. 

1747. Dywamo-ELEcTRIC Macuines, D. A. Chertemps 
and L. Dandeu, 

1748. Prevmatic Brake, F. W. Eames, Leeds. 

1749. Roormse Tres, C. Major, Bridgwater. 

13th April, 1882. 

1750. Sueer Leap, W. Burr, Long Ditton. 

1751. Cuarrs, W. P. Thompson.— 
(A. Dormitzer, New York, U.S.) 

752. SutpuHuric Acip, W. Weldon.—(Société de la 
Manufacture de Javel, Paris.) 

1753. of Sorrum, W. Weldon.—(W. Helbig, 
Aussig, Germany. 

1754. Gas —_— Enorves, F. Anderson and F. W. 
Crossley, Manchester. 

1755. AscerTarsinc Graprent, P. Jensen.—(Z. F. 
Macgeorge, Melbourne.) 

1756. Precumatic Brakes, J. Wetter, London. 

1757. WaTeR-GaucEs, J. Thurlow and A. Sykes, York. 

1758. Bittiarp Markinc, P. Mara, Putney, and J. 
Winson, London. 

. Pirates, W. and J. Plant, Moseley. 

. Macutnes, J. B. Rogers, London. 

. Keys, F. Petit, —— 


. Buil, 

BICYCLES, G. “Rixon, Wellingborough. 

TWo-WHEELED VEHICLES, W. King, Linslade. 

. TRimminc CorrucaTep Tues, 8. Fox, Leeds. 

. Disencacinc Boats, F. G. Crofton, Dublin. 

INDIA-RUBBER Sprrxcs for Burrers, R. Jihns, 
Cologne. 

1769. SecoxpaRy J. H. Johnson.—{C. A. 
Faure, Paris.) 


1770. Barus, W. H. Luther, Glasgow. 
1771. Sree, S. Fox and J. Whitley, Leeds. 
14th April, 1882. 


1772. Batioons, F. Wilkins, London. 

1773. Cotounine Matrers, J. Erskine —(C. Rumpff, 
Germany. 

1774. Execrricat Circuits, A. Muirhead.—(J. A. 
Briggs and F. Kinsman, Bombay.) 

1775. Buizacuinc, A. C. —(A. Demeure, 


Belgium.) 

J. T. Glasier and A. R. 

riggs, at 

1777. Merauuic Tusss, 8. Fox, 

Coxe, J. Cropper, Bi 
. CRUSHING Holt, Hull. 

1780. H -H.J —(J. Moore, Paris.) 

VERICLEs, J. Wetton —4{D. Mourisse, France.) 

Measvurine, G. Griitter, Berlin. 

. Percussion Caps, T. oman. —(0. Adams, =a) 

. Hot-arr, &c., Excrves, M. Boulton, Tew Park. 

5. VENTILATING, T. Rowan, London. 

. Steerinc Bertus, W. Lake.—(J. Alexander, U.S.) 

. DyNamo-ELEcTRic Macurnes, B. Antill, London. 

Hot-atr Enxorxes, M. P. W. Boulton, Tew Park, 
and E. Perrett, London. 

1789. Treatinc the Macmas Arisinc from WasH 
Liquors, W. H. Beck.—(C. Violette, A. Buisine,-and 
A. Vinchon, France.) 

1790. Locomotives, W. R. Lake.—( Messrs. Debarnot 
and Jacquot, Paris.) 

1791. Wire, E. Richardson, Birmingham. 

1792. VewTiLators, A. Reddie.—(A. Huber, Germany.) 

1793. VELOCIPEDES, J. White, ae 

1794. GENERATING E. London. 

Marland and T. 


m. 


1795. Rivers, &., A. M. 
Neely, Pittsburgh.) 
15th April, 1882. 

1796. Furnaces. C. R. Wymer, Belvedere, Kent. 

1797. Marxuxc Grounp, G. J. Piercy, Bournemouth, 

1798. Boots, J. Wetter._{S. K. Hi: ey, U.8.) 

1799. STARTING, &., Encines, A. W. Pattie and G. W. 
Robertson, Glasgow. 

1800. Braces, C. D. Abel (J. W. Hiltring Germany.) 

Motive-PowER Apparatus, T. C. Boutet, Paris. 

Oxstaryinc Mortive-power, G. Wilson, London. 

. Lycanpescent Lamps, A. R. Leask, London. 

. TRACTION ENGinEs, H. G. and W. Woodbridge, 


Chipping Sodbury. 
1805. Locks, A. Budonberg and A. Timpé, Manchester. 


1806. ol for Suirs’ Torrpepo Boats, A. L. 8. 


1807. PREPARING > ane, 8. Fulda, London. 
1808. Pick LING Prates, J. R. Turnock, Dafen. 
1809. Icz, W. Keates, Sutton. 
17th April, 1882. 
1810. Sprmvpies, W. Hi 


olms, G 
1811. Preventine Cotuisions, H. O. A. E. Griinbaum, 
Stratford. 


1812. Tricycies, W. Mi , Birmingham 
1813. Traps, E. A. Aubigny, Vienna.) 
1814. Automatic AtaRM, L. A. Groth.—{/J. Nilsson, 


Stockholm. 
1815. OsturaTor, L. A. Groth.—(L. Freyre, 


1816. Finnes, C. D. Abel.—(E. Frémy and 
V. Urbain, Pi 

1817. Sucar, J. “Johnson. ~(A. Wernicke, Prussia.) 

1818. PuRiFYINe Water, L. Swift, London. 

1819. &c., WaT2R from Marys, T. Pullin 
and H. Bonser, Newcastle-under- -Lyme. 

1820. Savine Lire, D. R. Jones, Carmarthen. 

1821. Copper, &c., J. Weiler, France. 

1822. Evecrric Lamps, A. Church.—(J. B. King, U.S. 

1823. Frire-arms, 8. P. Wilding.—(F. Drevenstedt, 


5662. Suarrs for Venicies, A. M. 
Com. from A. Villiére.—24th December, 1 

79. Vewicur-axtes, Cc. Berlin.—A communica- 
tion from J. F. Schmid.—6th January, 1882. 

816. TELEPHONE E. G. Brewer, London. 
—Com. from J. Olmsted.—2lst January, 1882. 

990. Cueckine the Sprep of Trains, G. F. Redfern, 
London.—A communication from J. H. M. Waldrop. 
—Ilst March, 1882. 

1024. WorxkinG JUNCTION or Apparatus, W. E. 
Irish, Sunderland.—3rd 

1150. ApsusTING Lawn-renns Ners, Osmond, Lee- 

. PROPELLING Suips, W. T. Lithgow, Port Glasgow. 
—l4th March, 1882. 
1400. Ececrric Lamps, T. E. Gatehouse, London.— 


23rd March, 1882. 
1426. VaLves, W. Jones, G w, and J. McLeod, 
Birkenhead.—2&h March, 1 
1451. Cicarerre Papsrs, A. G. Goodes, London.—25th 
March, 1882. 
Last day for siling opposition, 9th May, 1882. 
5426. Two-wHEELED Cass, A. Forder, Wolverhampton. 
—12th 1881. 
Countsrs, D . and F. H. Orme, Oldham.—13th 


ermany 
1824. W. T. Y. Dicey. Bilroth, 
1825. Pistons, G. W. von —(P. 
Bohemia. 
1826. Rerininc Merats, W. A. Barlow.—{J. L. Seydoth, 
Vienna, Austria. 
1827. State, &c., W. P. Thompson.—(M. H. Prod- 
homme, Bruxelles, Belgium.) 
1828. Securine, &c., Winpow-sasues, A. Smith, York. 
1829. Looms, W. McNichol, Batley, and J. Holling- 
worth, Dobcross. 
1830. TRANSPORTING Goons, F. Jenkin, Edinburgh. 
1831. Repucine, &c., Meta.s, R. 8. Ri ipley, London. 
1832. REGULATING LUBRICATORS, W. A. Barlow.—(F. 
Holtschmidt, Germany.) 


Inventions Protected for Six Months on 
Deposit of Complete Specifications. 
1708. Lactnc Stups, W. R. Lake, London.—A com- 
munication from M. Bray, Newton, U.S.—11th April, 

1882. 

1719. Water Merers, A. J. Boult, London.—A co. 
munication from E. C. Terry, Litchfield, t U. Stith 
April, 1882. 

1738. BruiarD, &c., Tastes, W. R. Lake, London.— 
A communication from H. U. Alcock, Melbourne.— 
12th April, 1882. 

1745. Steam Borters, R. H. Brandon, Paris.—A com- 
munication from C, Gamper, Sielce, near Sosnowice. 
—12th April, 1882. 

1755. ASCERTAINING GRaDIENTs, P. Jensen, London.— 
A communication from E. F. Macgeorge, Hawthorne, 
near Meibourne.— 13th April, 1882. 

1790. Locomotives, W. R. Lake, London —A commu- 
nication from Messrs. Debarnot and Jacquot, Paris. 
—l4th April, 1882. 

= E. Richardson, Birmingham.—l4th April, 


Patents on which the Stamp Duty of 
£50 has been paid. 
1446. Fires, A. J. Boult, London.— 
2th April, 1879. 

1454. Lamps, G. Bray, Leeds.—12th April, 1879. 

1540. Saw Bencues, T. Lees, Hollingwood, Manchester. 
—19th A , 1879. 

1502. ScHOOL Fornrrvre, G. W. Butler, Sparkbrook. 
— 17th April, 1879. 

1529. W. R: Lake, London.— 
18th April, 1879. 

1630. Guy CARRIAGES, G. W. Rendel, Newcastle-on- 
Tyne.—25th April, 1879. 

1480. &c., VEGETABLE 8. C. 
Davidson, Belfast.—1éth April, 1879 

1494. Guass Borries, G. E. Eunson, Sunderland.— 
17th April, 1879. 


1535. Fiims, A. M. Clark, London. 
—18th April, 1879. 
1552. Treatinc Woon, P. P. de la Sala, London.—19th 
April, 1879. 


1593. Boors and T. Cowburn, Gloucester.—23rd 
April, 1879. 

1624. Prope.uinc Vessets, J. H. Johnson, London.— 
25th April, 1879. 

1482. Spinninc, éc., Corton, J. Tatham, Rochdale.— 
16th April, 1879. 

1527. Drivosc Berts, M. Gandy, Liverpool.—18th 
April, 1879. 


1645. Hats, J. H. Johnson, London.—26th April, 1879. 

1457. BREAKING DovusBLe ists in Spinnine, A. C. 
Henderson, London.—15th 1879. 

1468. MEASURING, &c., Grain, Brierley, Halifax.— 
15th April, 1879. 

1478. TREATING REFvsE, A. Fryer, Wilmslow.—l6th 
April, 1879. 

1479. Weavinc Carpets, J. Lawson, Glasgow, and 
J. R. Lawson, London.—1l6th April, 1879. 

1488. Hypravtic Cranes, C. R. Parkes, London.— 
16th April, 1879. 

1505. Reapine, Macurnes, A. McGregor, Leigh. 
—l7th April, 1879. 

2387. Sopa, E. Solvay, Brussels.—16th June, 1879. 


Patents on _which the Stamp Duty of 
£100 has been paid. 
1365. Sprxnine, &c., Yarns, H. Illingworth, Bradford. 
—15th April, 1875. 


1875. up Loar Svucar, H. M. 
Ipswich.—15th April, 1875. 

1460. Kwzapinc, &c., Peat, C. E. Hall, Leeds, an 


of J. and T. Robin- 


son, 
8rd May, 1875. 


1384. Printine, E. Beech, London.—1l6th April, 1875. 
Sprixc E. Putnam, London. —léth 


Notices of Intention to Proceed with 
Applications. 
Last day for filing opposition 5th May, 1882. 
5362. Drvyinc Propucr, E. Outram, 


5381. WATER-CLOSET APPARATUS, D. Gill, Weston- 
super-Mare.—9th December, 188 
5382. Licntrne, &c., F. Wirth, Germany.—Com. 
from C. Westphal.—9 
Gas, J. F. G 


December, 1881. 

5411. Spanvers, B. and F, Brittain, Sheffield. 
—10th December, 188: 

5425. PRESERVING APR H. H. Lake, London.— 
Com. from A. Fowler.—12th December, 1881. 

5483. Locks, &c, W. H. 8. Aubin, Bloxwich. —13th 
December, 1881. 

5452. ELEcTRICAL BatTERIEs, W. R. Lake, London.— 
Com. from J. F. Ay —13th December, 1881. 
5466. Locks, W. and 8. oe = 8. Damsa, 

chester.—14th December, 1 
5477. Exvecrric Lamps, Lake, London.—Com. 


from C. F. de la Roche.—14th December, 1881. 
'YNAMO-ELECTRIC Macuines, J. E. H. Gordon, 

Lon 1. 

&c., W. Bowen, London.—17th Decem- 

5608. Boxes or Cases, W. R. Lake, London.—A com- 
munication from J. M. Douvarin.—22ad 

5619. Net-HavuLinc Wincues, C. R. Mitchell, Aber- 
deen.—23rd December, 1881. 


5656. WoRKING EvEcTRic Crocks, E. G. Brewer, Lon- 
don.—Com, from ©. E. Buell.—24th December, 1881. 


, 1881. 

5443. STEAMING Fasrics, H. Webster and J. Clegg, 
Dewsbury.—13th December, 1881. 

5448, Gacvanic Bartrerigs, C. Ross, London,—13th 
December, 1881. 

5448. SENSITIVE "Pare, W. T. Morgan, Greenwich.— 
13th December, 1881. 
5449. Twistine Sirk, H. H. Lake, London.—A com- 
munication from A. Bertholm.—13th December, 1881. 

5454. Repairine Boors, J. Lewis, Birmingham.—14th 
December, 1881. 

5455. Screw Prope.iers, J. Taylor, Birkenhead.—1l4th 
December, 1881. 

5456. Moron Enores, H. Williams, Southport.—1l4th 
December, 1881. 

5457. Separatine Dust on Arr, R. Howarth, Roch- 
dale.—14th December, 

&c., D. Rowell, London.—14th December, 


5461. Drvipine J. W. W. Drysdale, Glasgow. 
—14th December, 1 

5473. OPENING, bent Tars, T. G. Sharpe, Huddersfield. 
—l4th December, 1881. 

5475. WHEE-s, G. L. Scott, Manchester. —14th Di ber, 


1881. 

5481, Seconpary Barrertes, D, G. FitzGerald, Brix- 
ton. —14th December, 1881. 

5483. Gas-moTorR Escines, 8. Griffin, Bath.—1l5th 
&e., A. Laf Kensingto: 

5484. Bicyces, A. argue, Ke 
December, 1881. 

. A. Hely, London.—l6th 


5886. Pictures, A 
1. 
5487. Gas Encines, W. Watson, Leeds. —15th December, 
1881. 


December, 1, 


5490. Evxcrric Lamps, W. R. Lake, London.—A com- 
munication from J. Mondos.—15th December, 1881. 

5493. Maxine Butron-Hoves, A. Helwig and J. Dewd- 
ney, London.—15th December, 1881. 

5496. Prerartne Corton, J. Cryer, Dukipfield.—15th 
December, 1881. 

5531. Fryers, 8. Ingham, Luddend 

1 


—l7th December, 


1881. 

5540. Stipe Ruxes, J. H. Thomson, Shoeburyness.— 
17th December, 1881. 

5559. Rewperinc Fasrics Water C. B. 
Warner, London.—Partly a communication from L. 
P. Britt.—19th December, 1881. 

5616. Svucar, J. H. Johnson, London.—A 
com. from M. Weinrich.—22nd December, 1881. 

5617. Cyanvrets, J. H. Johnson, London.—A commu- 
nication from V. Alder.—22nd December, 1881. 

5622. Automatic Harmonica, W. P. Thompson, Lon- 
don.—A com. . Harris.—23rd December, 1881. 

5633. SPREADING SAND, R. G. Garvie, Aberdeen. —23rd 
December, 1881. 

5642. RerRiceRatons, G. C. Roberts, London.—23rd 
December, 1881. 

5646. MECHANICAL Mosicat Instruments, W. P. 
Thompson, London.—A communication from M. 
Harris.—2tth December, 1881. 

5718. MECHANICALLY-PLAYED InsTRUMENTS, W. Thom- 
son, London.—A communication from M. Harris.— 
30th December, 1881. 

5733. Wixp Musica Instruments, W. P. Thompson, 
London.—A communication from M. Harris.—31st 
December, 1881. 

12. AXLe-Boxes, W. Clark, London.—A com. from C. 
E. Candee and A. G. 8 ~—2nd January, 1882. 

236 ArticLe of Dizt, W. R. Lake, London.—A com- 
munication from L,’ Chiozza.—17t 1882. 

286. PortaBLe Forces, L. C. , Paris.—19th 

4 ‘OAL-GETTING, an 
—30th January, 1882. 

634. Watts, T. Brindle, Southport.—9u 
February, 1882. 

655. Excavatine, P. W. D’Alton, London.—10th Feb- 
ruary, 1882. 

868. TELL-TALE, M. Levy, ae aoage and F. Lowe, 
Aylestone Park.—22nd February, 1882. 

J. E. Chambers, February, 


1046. Houes, J. Rowland, Sunderland.—4th 
March, 1882 
1052. VELOCIPEDE, T. H. Ward, Tipton.—4th March, 


1882. 

1159. PeRcoLaTinc CorrEE Jves, E. Jones, London. 
—10th March, 1882. 

1225. Gaverna Carspon Fitaments, M. Evans, Ren- 

w.—l4th March, 1882. 

1257. W. Whiteley, Lockwood.—A com- 
munication from R. N. Pratt.—15th March, 1882. 

1293. Currmsae Eartu, H. A. Bonneville, Paris,—A 
com. from G. Dubois.—17th March, 1882, 

1299. Drartinc Patrerns, W. T. Philpott, Colchester. 
Com. from J. A. Wilson.—17th March, 1882. 

ower an eroux, halia, Germany. 

—2lst March, 1882. 

1373. ’Cuarrs, H. Bridgewater, Watford.— 
2ist March, 

ADMINISTRATION of Fiuips, F. 

London.—23rd March, 1882. 

18. LLERS and Betts, J. Lewthwaite, Halifax.— 
24th March, 1882. 

1453. CoLouriNa Martrers, J. A. Dixon, Glasgow.—A 
com. from C. Keenig.—27th March, 1882. 

Fasrics, E. Wade, Bradford.—27th 
are. 

1503. Opentnc Corroy, A. M. Clark, London.—A com. 
from A. A. Goldsmith.— 28th March, 1882. 

1505. Fives, &., A. Ellis, Lewes.—29th March, 


188: 
1515. Motors, W. R. Rowan, Hamburg.—29th 
1 a Pas oe for G J. W. Pritchett, Clapton. 
'ASTENERS for GLOVES, 
—29th March, 1882. 
1708. Lacine Stuns, W. R. Lake, London. ga commu- 
cation from M. Bray,—llth April, 1882. 
1719. Water A. J. t, com- 
munication from E, C. Terry.—11th 
1738. ai R. Lake, London.—A comm’ 
from H. U. Alcock.—12th April, 1 1882. 


Patents Sealed. 
(List of Letters Patent which passed the Great Seal on the 
14th April, 1882.) 
PETROLEUM Bb. Schwarz and R. 
rtsberg.—lst October, 1881. 
wo ACCHARIFICATION of Raw Gra, A. Manbré, 


London.—15th October, 1881. 
4503. Fasteners for Doors, &., C. Gall, Halifax.—15th 
October, 1881. 


“~. VENTILATING, &c., Mines, J. Onions and W. H. 
‘ooth, London,—15th October, 1881. 
CORKING F, H., F. Engel, Germany.— 


, 1881. 
4529. InpicaTors, F. H. F. Engel, Germany.—1l7th 
October, 1881. 
4588. ELEcTRIc Lamps, R. R. Gibbs, Liverpool.—18th 
asst. . Dollheiser, Cologn: 
INSING ES e, Ger- 
many.—18th October, 
W. H. Manchester.—18th Octo- 
4542. F. W. Eicke, Beulah-hill, London. 
—18th October, 1881. 
4543. Boots an Suors, H. Ovans, Merchants Quay, 
—18th —, 1881. 


4594, Hyprav.ic Burrer- -BRAKE, W. H. Beck, Cannon- 
street, London —20th October, 1881. 

4618. PRevENTING the of Lerrers from 

G. Nobes, Harrow-road, London,— 


Warcurs, 8. M. Morgan, London.—25th October, 

4659. Ligutine by Gas and Evecrriciry R, 
H. Courtenay, London.—25th October, 188 

= — Pumps, T. H. Ward, Tipton. —25th Octo- 
er, 

4682. Locks, J. Jackson, jun., and C. Sheekey, Lon- 
don.—26th October, 1 

‘&e., 7. Morgan, Redditch.—27th 
er, 

737. Beam Scaes, &c., W. B. Avery, Birmingham.— 
29th October, 1881. 

4757. SrRarNino or Timsino or other Semi-FLvips, 
W. 8. Scott, Southwick.—31st October, 1881. 

4781. Frituines and E. A. Cowper, Lon- 
don.—lst November, 188 

4801. Sizernc Paper, W. Lake, London.—2nd No- 
vember, 1881. 

4819. Morors, W. L. Wise, London.—3rd November, 


1881. 

4820. Evecrric Lamps, W. L. Wise, London.—3rd No- 
vember, 1881, 

4889. Minino or Getrinc Manus, &c., J. M 
and T. D. | St. George's, near W 
Sth November, 188 

4957. Pomp Gwynne, London.—12th 
November, 1881. 

5011. Permanent Way, J. Livesey, London.—1l5th 
November, 1881. 

PURIFYING Sewacr, F. Petri, Berlin.—9th Decem- 

, 1881. 

5453. Preservinc Mitx, H. W. D. O. von Roden, 
Hamburg.—14th , 1881. 

45. Rotter Mitts, A. V. Newton, London.—4th 

January, 1882. 

232. PERMANENT Way for Evecrric Conpucrors, H. 
R. Meyer, Liv .— 17th January, 1882. 

310. Governors, W. Knowles, Bolton.—2lst January, 


1882. 
340. CicanetTse Parers, A, G. Goodes, London.—23rd 
January, 1882. 
402. Sawinc Woop, T. N. Robinson, Rochdale.—26th 
January, 1882. 
444. Yarns, F, A. Gatty, Accrington.—28¢' 
1882. 
Yarns, F, A. Gatty, Accrington.—4th 
1882, 


Hanley, 
nu. 


695. Topacco Pires, C . Morris, London.—13th Feb- 
ruary, 2. 

709. Horsesuogs, J. Camp, Lowestoft.—l4th Feb- 
ruary, 1882. 

832. Vessets, W. R. Lake, London,—21s¢ 
February, 1882. 

834. Execrric Lamps, W. R. Lake, London.—2lst 
February, 1882. 


838. Macnines, W. R. Lake, Lon- 
don.— 2lst February, 1882. 

854. to Screw-so.ts, A. M. Clark, Lon- 
don.—2ist February, 1882. 


(List of Letters Patent which passed the Great Seal on 
the 18th April, 1882.) 


4572. Secr-reepers for Taresuinc Macnuines, R, 
Moore and J. lec, Cambridge.—19th October, 1881. 
4577. Treatinec Iron, P. Jensen, London.—19th Octo- 
ber, 1881. 
4585. Guns, L. Gye, London.—20th 


1881. 
4600. VeLociPepes, G. Singer, Coventry. —20th October, 
1881. 
4601. OnwAmENTING Grass, J. W. Savage, London.— 
20th 88 


Fire-orares, T. F. Clarke, Minehead.—20th Octo- 
er, 1881. 
4604. Corn, E. Foden, Sandbach.—2lst 


1881. 
4606. Tra, J. C. Marillier, London.—2lst Octobder, 
881 


1881. 

4615. FasTeNER for L. Dee, London—2lst 
October, 1881. 

4629. GLAND Sturrina-boxes, J. G, Stidder, London. 


4631. Vans, &c., H. Mousell, Soeien, and 0. Lyth- 
goe, Manchester.—22nd October, 188 
4636. PasTE-BOARD Matcu-Box, A. M. London. 
—22nd October, 1881. 
4638, &c., F. H. Smith, London 
—22nd October, 1 
4644. CLEANING bam, E. 8. Norcombe, Birmingham. 
—24th October, 1881. 
4655. Recenerative Stoves, J. Hartley, 
Barrow-in-Furness.—24th , 1881. 
4669. Brakes, W. H. Marks, London,—25th October, 


1881. 
Mrxrno, &., J. Melvin, Glasgow.—25th October, 


881. 
Tiss, H. Scott, Liverpool.—26th Octo- 
1881. 
4724.’ DiscHarcixo Warer, H. G. Grant, Manchester, 
28th 


x 
4734. Compine Corton, P. C. and W. Pendle- 
, Bolton.—29th October, 1 
4736. Sarety LETrer- “BOXES, Twickenham, 
—29th October, 1881. 
740. Poriryinc Wax, &., A. J. Boult, London.— 


29th October, 1881. 

4749. SPRING Batances, J. Linacre, Brecon.—29th 
October, 1881. 

4764. Rock: W. Morgan-Brown, London—l1st 
November, 

Sarps' W. Cooke and D. Mylchreest, 


—2nd Now 1 
4803. Kreis, W. Cooke and D. Mylchreest, Liverpool. 
rd November, 1 


1. 
4804. FILTERING Paper, 8. H. Johnson, Stratford.— 
8rd November, 1881. 
4811. DisPLayina CLoruine, F, M’Ilvenna, Manchester. 
—8rd 1881. 
=  oeee H. J. Haddan, London.—4th November, 


, O. McC. Chamberlain, London.— 
4th November, 1881. 

4926. Diccine, &c., T. C. Darby, Chelmsford.—10th 
November, 1881. 

5073. Curtine, &c., Roots, W. M. Nicholson and W. 
Mather, Newark-upon-Trent.—10th November, 

5389. Auvoys, G. A. Dick, London. — 

W. R. Lake, London.—9th December, 


5580. Baas, C. E. Buck, Delaware, U.S.— 
20th Decemi 

5614. Borine 3 Rocks, J. T. Jones and J. H. Wild, 
Leeds.— 22nd December, 1881. 

40. W. R. Lake, London.—4th 


87. Vatve Gear, J. W. Hackworth, Darlington.—7 
January, 1882. 


Birkenhead.—18th October, 1881. 
4550. Stream GENERATORS, R. Mills, Victoria-street, 
on 
| | | 
| | 
| 
| | | 
| 
| — | 
| | 
| | | 
| 
| 
| 
| 
| 
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241. Stamps, C. A. Drake, London,—l7th 
January, 
8. H. Terry, London.—20th January, 


308, H. Smellie, Kilmarnock.—21st 
January, 1882. 
498. Currine Hoes, A. Muir, Manchester.—1lst Febru- 


ary, 188: 

656. Suppty, &c., for Manine A. Bros- 
sard, Swansea.—1l0th February, 1882. 

733, Sprnnina, &c., R. H. Maxsted, Galgate.—15th Feb- 
ruary, 1882. 

735, SectionaL Warpino, R. Hall and J. Walmsley, 
Bury.—15th February, 1 

781. Inpicatina Door Fasrentos, A. Ashwell, Lon- 
don.—1lith February, 1882. 


List of Specifications published during the 
week ending April 15th, 1882. 
3337, 2d.; 3488, 6d.; 3517, 2d.; 3580, 8d.; 3588, 2d.; 
$591, 4d.; 3607, 2d.; 3609, 6d. 
3, 6d.; 3654, 6d.; 3659, 10d.; 3665, 8d.; 3679, 6d.; 
3682, 6d.; 3693, 6d.; 3699, 6d.; 3700, 6d.; 8714, 8d.; 
3719, 6d.; 3720, 8d.; 3724, 8d.; 8782, 6d.; 6d. 
3784, 1s. 2d.; 3739, 10d.; 3741, 6d.; 3752, 6d.; Stet, 6d.; 


3767, 6d.; 8772, 6d.; 8778, 6d.; 3805, 2d.; , Od; 
3809, 6d.; 3811, 6d.; 3818, 10d.; 3817, 4d.; 3827, 8d.; 
3829, 6d.; 3834, 6d.; , 6d.; 3866, 6d.; 3884, 6d.; 
8889, 6d.; 3890, 6d.; 3002, 6d.; 3015, 6d; 3951, 6d.; 
3953, 2d.; 8963, 4d.; 3964, 2d.; 3966, 2d.; 3971, 2d.; 
3973, 2d.; 3074, 2d.; 3977, 2d.; 3982, 2d.; 3983, 2d.; 
3991, 2d.; 8998, 2d.; 8994, 2d.; » 2d.; 3999, 4d.; 
4000, 2d.; 4005, 2d.; 4007, 4d.; , 2d.; 4015, 4d.; 
4017, 4d.; 4018, 4d.; 4019, 6d.; 4020, 6d.; 4024, 2d.; 
4025, 2d.; 4027, 2d.; 4030, 2d.; 4038, 2d.; 4035, 4d.; 
4040, 2d.; 4218, 4d.; 4675, 6d.; 5369, 


*,* Specifications will be forwarded by poe from 
the Patent-effice on réceipt of the amount and 
2. Sums exceeding 1s. must be remitted by 

ost-office order, made payable at the Post-office, 5, 
High Holborn, to Mr. H. Lack, her Majesty's 
Patent-office, Southampton-buildings, Chancery-lane, 
London, 


ABSTRAOTS OF SPECIFICATIONS. 


to correspond with the con- 


3488. Screw ror Suips, &c., J. Wilkin- 
son, Blackpool.—12th August, 1881. 6d. 

This consists in the use of two shafts working at the 
stern of the vessel, one bearing a number of single- 
bladed pro to work in a right-handed direction, 
and the ra number of single-bladed propellers to 
work in a left-handed direction, the two being coupled 
eee so as to revolve towards each other, means 
being provided to uncouple the shafts so as to enable 
them to assist in directing the course of the vessel. 


3517. Treatment or Saccuarixe Juice, C. Pieper, 
Berlin.—13th August, 1881.—(A communication 
from C. U. Yates, near Manchester, and Dr, P. 
Degener, Brunswick.)—(Provisional protection not 
allowed.) 2d. 

The object is to treat saccharine juice so that the 
generation of mol. will be effectually limited and 
the formation of crystallised sugar accelerated and in- 

, and it consists in creating a vacuum of 35 
millimetres of pressure or less in the vacuum appa- 
ratus, and heating the juice at the utmost to 45 deg. 

Centigrade. 

3580. Weicuixc Macuines, 7. H. Ward, Stafford.— 
17th August, 1881. 8d. 

This relates to the platform weighing machine 
described in patent No, 424, a.p. 1876, in which the 
weight of a load is ascertained by measuring the de- 
flection from its normal path of struts, tumblers, or 
rockers, upon the principle of the parallelogram of 
forces. Two rails to receive the truck are carried on 
girders rocking on knife edges fixed to a number of 
struts, tumblers, or rockers, having a motion parallel 
to each other, and rocking or deflecting on lower knife 
edges, constituting fulcra, which form the base or 
foundation plates of the machine, So as to insure 
perfect parallel motion, the fulcra are rigidly con- 
nected together, whilst the rocking girders above fix 
the top knife edges. To one of the rockers is attached 
a horizontal lever, the outer end of which bears on the 
plunger of a shallow hydraulic cylinder, the water from 
which is conveyed into the office through a small tube 
terminating in an inverted syphon of mercury. The 
far legs of the syphon connected with each rail are 
connected with a breeches pipe discharging into one 
glass tube common to both syphons and =. 
and containing a column of liquid, which by its rise 
and fall will show the resultant load of the two sides 
of the truck. 

3588. Recisterinc sy ELEcTRICITY THE NUMBER OF 
Picks Woven PER Looms, G. J. Porritt, 
near Huddersfield —11th August, 1881. 6d. 

The inventor attaches to the inside of the breast 
beam of the loom an apparatus actuated at each beat 
= of the re A or other going part, so that the result 
ry 4 4, +, a’ a fats 


83589. Evecrricat Apparatus, W. R. Lake, London, 
—(A communication from C. Williams, jun., F. W. 
Harrington, and T. W. Lane, Mass., U.B.—l5th 
August, 1881. 


8d, 

This invention relates to apparatus, switch boards, 
&c., for putting into or cutting out the generator from 
the circuit. One part of the invention describes appa- 
ratus for automatically putting the generator in 
circuit as well as causing the armature of the magneto- 
generator to rotate. 

3588. Dampinc anp REGULATING THE SUPPLY OF 
Water to Srones Zinc 
PLATES DURING THE Printinac Operation, J. 
Meinschock.—l7th August, 1881.—(Not proceeded 


with.) 2d. 

One end of a felt, moleskin, or other absorbent sheet 
of fabric dips into a water trough, and the other end 
projects outside and lies on a felt-covered roller, 
arran to be in contact with a damping board 
or pad, which has a to-and-fro motion in the machine. 
83591. Grass-HoLpEeRS oF GasaLIERS AND Lamps, H. 

W. Sambidge, Birmingham.—18th August, 1881,— 
(Not proceeded with.) 4d. 


The object is to prevent the glass falling out in 


whatever position it is held, and it consists in the 
form of the arms of the holder and the angle of the 


8607. Markina aNnp INDICATING THE LENGTH oF 
Yarn on Weavers’ Beams, A. Hitchon, Accring- 
ton.—19th August, 1881.—(Provisional protection 
not allowed.) 2d. 

A revolving disc bearing figures is employed, and a 
presser operated by levers is caused at intervals to 
descend and press the yarn between the figures or 
letters, which are supplied with ink, so as to mark 
and indicate the length of warp on the beam. 

3609. Srrercuers, &c., J. Furley, Sevenoaks.—19th 
August, 1881. 6d. 

This consists, First, in forming the sides of the 
stretcher of light straight-grained wood, in which is 
inserted nearly from end to end a piece of iron. At 
each end of the stretcher are two radius bars pivotted 
together at one end and to the sides of the stretcher at 


the other, so that it can be folded up, The two bars 
are te tion by a pin inserted 
through one bar which is prolonged. A canvas sheet 
is secured to the sides by a cord passed through eyelet 
holes. A pillow and head covering are raised into 
ition as the stretcher is open. A wheeled carriage 
is provided to convey the stretcher from place to place, 
8363'7. Sewinc Macuines ror Stircuine Sacks, Baas, 
Suips’ Saris, &c., W. Webster, San Francisco.—20th 
August, 1881. 

This relates to improvements on patent No, 3725, 
A.D. 1880, in which an intermittent serrated chain 
feed movement for the material and a screw feed for 
the needle carriage are employed, bo tuated by an 
excentric, link, and pawls and ratchet wheels, and it 
consists {n effecting the intermediate movement of 

material and also the feed of the needle, by the use 
in combination with the spiked feeding chain and the 
needle carriage, of a tangent or worm wheel, and a 
suitably formed cam placed upon any shaft of the 
machine having the same number of revolutions as 
the rotating needle, such cam being what is known 
as the ‘‘drunken screw,” or screw of varying pitch 

y a toot w or segment. ‘00 
mounted on a stud at the back of the machine and 
—— with an arm reaching forward to carry the 
‘oot proper, such presser foot being actuated by a 
spring round the stud, and provided with a handle 
and latch to lift and hold it while placing new work 
in the machine. 


8645. Suormxc Horses, G. W. H. G. Scrope-Ferrers, 
Martlesham, Svffolk.—22nd August, 1881.—(Pro- 
visional protection not allowed.) 2d. 

A casing for the hoof of the animal is formed of iron, 
steel, phosphor bronze, or other material, such casing 
being jointed and secured to the hoof by binders or 
meta! straps, and the wearing shoe secured to it. 


3653. Ore GrinpINo AND AMALGAMATING MACHINES, 
Bloomsbury-square.— 22nd August, 
1881. 

This relates to machines for grinding ore and amal- 
gamating gold or silver with mercury, in which an 
arm carried round by a vertical spindle suitably driven 
causes a pestle to rotate about its own axis, and to rol 
obliquely on the inner surface of a circular pan whose 
h vertical section approaches the form of the 
rounded surface of the pestle, and it consists in form- 
ing the bearings for the vertical spindle of hard wood 
or asbestos, water being used as a lubricant. The 

tle axis is made of hardened steel and is removable 

m the pestle body, in which itis fixed so that itcan 
be shifted lengthwise cr renewed at pleasure. The pan 
is recessed at the bottom to receive a hollow cylindri- 
cal hardened steel cup in which the lowerend of the 
pestle axis works. Along trough runs the length of 
each set “7 and contains a screw which 

the material from one end of the trough to the , 

apertures being formed opposite each pan. 

BREECH - LOADING Fire-aRMs, P. Mauser, 
Wiirttemberg.—22nd August, 1881. 

This relates to ‘‘ Mauser” breech-loading fire-arms, 
and it consists in making the firing bolt stouter than 
usual in its central part, its smaller cylindrical hind 

fitting snugly in a hole in the small lock. A nut 
unites the bolt, and the lock and is prevented from 
working loose by a nose sliding in the groove in the 
breech piece. A safety pin is kept in contact with the 
nut by a spring which forces its head into a recess in 
the nut. small lock has a nose which slides in the 
groove in the breech piece and engages the trigger 
catch. To eject the cartridge cases they automati: 

— a short blow which makes them jump from the 


3665. Steam Borers, J. W. de V.Galwey, Warring- 
ton.—23rd A 881. 8d. 
The boiler consists of the cylindrical shell provided 
with a nest or nests of tubes B. The upper oO 
the shell of the boiler is prolonged at C so that it forms 


a cover or top to the combustion chamber. The over- 
hanging end C has its underside (being the top of the 
combustion chamber) formed of corrugated plates E, 
or in some cases the underside of the overhan 
end C may be made plain, and supported and 
by stays. 
86°79. Improvements 1N Ececrric Licut Reov- 
ators, S. Pitt, Sutton, Surrey.—23rd August, 1881. 
—(A communication from & J. Burrell, Brooklyn, 
New York.) 6d. 
Fig. 1 represents regulat car’ 
which is movable. The action is as follows:—Core 
C D of coil A is in two sections. Core section C has 
two ears—see Fig. 2—to which lower end of section D 
is pivotted. The ends C! D! of the two sections of the 


core being of similar polarity repel each other; this 
causes Dl end of section D to be pressed against and 
grasp carbon F, and the whole core being also free to 
move upwards the upper carbon is separated the 


1 from the lower one. Coil B is of 


thin wire, and acts as a shunt circuit for maintaining 
a constant resistance. The current is conducted to 
the carbon by the rollers shown, 


3682. Measurixa anp REGISTERING THE FLOW OF 
Liquips, W. B. Healey, Westminster.—24th Augvast, 
1881.—(A communication from W. L. Hunt, New 
York.) 6d. 

One arrangement consists of a cock, the plug of 
which is of a fixed capacity, and which is provided 
with two es, one to admit the liquid, and the 
other for its exit, such passages being brought to 
coincide with similar passages in the shell when the 
plug.is turned. An excentric on the stem of the plug 
actuates suitable registering mechanism. 

83698. Fiuip Merers, &c., H.C. V. Ahrbecker and H. 
BE. J. Hamkens, Lumbeth.—24th August, 1881, 6d. 

A casing is employed having a lower chamber with 
an inlet for the fluid, and closed at top by a cap, with 
an nen recess on its underside leading from the 
chamber into lateral curved passages in the cap, 
which taper from inlet openings of iderab 
width at the central recess to narrow exit openings at 
the periphery of the cap, from which openings the 
fluid issues small oblique streams. On top of the 
cap is a disc or wheel on a recessed spindle running 
on a pin fixed to the top of the cap, and passing up 
through a boss on a ition in the upper part of the 
casing. The disc projects beyond the case, and on its 
underside are fixed curved vanes, against which the 
streams of water strike, causing it to revolve, and 
actuating re, ig mechan 

. HEM-STITCHING AND OTHER SEwinc MACHINES, 
J. Sefton, Belfast.—25th Avgust, 1881. 6d. 

The object is to sim 
stitching and other sewing machines, and it —— 
First, in mounting a curved feed lever on a univ 


yet ae: the face of a rotating cam. The free end 
of this feed lever passes through the lower of the 
or we leg of me ine. The 

r ung on a pivot pass t over the 
top of the shifting head of the Hd and ina 
vertical line over the centre of the claw pin at foot, 
the wry being cranked back to take an india-rubber 
band to impart the necessary pressure to the foot. 
The Second part consists in mounting an on-and-off 
hem lever in guides. and worked by a cam wheel 
direct to head for shifting the needle on and off the 
hem of the material. 


3700. Exuipitina &c., J. Cooper, 
Nottingham.—25th August, 1881. 6d. 

This tes to a clockwork mechanism which 
causes a sheet bearing the advertisements to move 
slowly across an opening in a suitabl losing case. 
3'714. Furnaces, Borters, Pans, &c., FoR THE MANU- 

FACTURE OF Sat, 7. Barrow, Chester.—25th 
August, 1881. 8d. 

This relates, First, to the construction of furnaces 
consisting of a circular flue, in which is fitted asystem 
of travel g fire-bars or fire-brick slabs ; Secondly, 
to a boiler of vertical cylindrical form with a dome top, 
the interior of which consists of concentric chambers, 
forming water spaces and heat spaces; Thirdly, to 
pans with inclined ends and straight sides, so that the 
salt may be scra lengthwise of the pan ; Fourthly, 
to a raking appliance consisting of a flat vertical 
board with a handle running in the space between the 
covering boards; Fifthly, to an apparatus for con- 
densing the smoke and noxious gases ; ly, toan 
apparatus to ——- the lump salt ; and Seventhly, 
to passing salt through a series 
sieve trays pl one over the other. 

3'719. Rutinc Macuines, J. Wetter, New Wands- 
worth.— 29th Auguat, 1881.—(A communication from 
B. W. Blackhall, Toronto.) 6d. 

This consists, First, in mechanism by which the 

per may be passed through the machine likea con- 
tinuous web; 5 dly, in an arrang t by which 
the pens are suspended above the pen roller aud only 
brought into connection as the * pas s below 
them ; Thirdly, in arrangements for adjusting the pens 
to rule various si paper; Fourthly, in au arrange- 
ment by which individual pens may be raised and 
dro automatically without inteifering with the 
others; Fifthly, in an adjustable gauge for feeding 
inaccurate paper regularly in’ the machine; 
Sixthly, ina recei box to assist the delivery of 
the paper; and Seventhly, in a new form of 4 
pen te which the ink is delivered from channels cut 
in the face of a flat piece of brass. 


3'720. Stoprerinc Botriss, &c., W. R. Lake, London. 
—25th August, 1881.—(A comiaunicution from P. J. 
Carmien, near Paris.) 8d. 

This relates to a plate hinged to the bottle and fitted 
with — oS to take over the neck, a screw work- 
ing through such plate and rr at its lower end 
a cover to fit over the mouth of the bottle. 

3'724. Snips anp VessEts, 4. M. W. Samson, near 
Southall, Middlesex.—2%6th August, 1881. 8d. 

The vessel is formed on three keels, two lower ones 
running in parallel straight lines from the ends where 
the stern posts are to be built towards the stem, near 
which they curve towards each other until they meet, 
whilst an upper keel runs centrally between the lower 
ones. 


3'732. Processes FoR CHEMICAL AND Paysicat En- 
GRAVING BY MEaNs OF &c., A. AM. 
August, 1881.—( Not proceeded 
with, 

This relates to engraving es by to-engravin 
by photo-che engraving. 

3733. Startinc Tramway Cars, &., B. A. Brydges, 
Berlin.—26th August, 1881.—(A communication 
from Lieut. L. Helm, Berlin.) 6d. 

This relates to a presser foot brought in contact with 
the road, and serving to assist in starting the car. 
3'789. Raitway Brakes, &c., J. Pilbrow, Tunbridge 

Wells.—27th August, 1881. 10d. 

This consists in the peculiar combination of brake 
or friction blocks or surfaces F and G and 
them to a suspended frame, which is placed on a 


movable centre, whereby one of the friction surfaces 
may be brought into contact with the rail or road, by 
which, or from the effect of which, the friction 
surfaces or brake blocks E, or some of them, are 
brought into contact with the periphery of the wheels. 
$'741. REFRIGERATING APPARATUS FOR PropUc NG 

LocaL ANAESTHESIA, 0. Micke, Leipsic.—27th 

August, 1881.—(A communication from L. von 


This consists in applying, by means of good con- 
ducting surfaces, holl en to the part of the 
by the evaporation of certain fluids, such, for instance, 


as ether. 
$'752. Easet ror Biackpoarps, J. Kellett, Eradford. 
—29th August, 1881. 6d. 
This relates to means for adjusting the height of 
the easel carrying the blackboard, and consists in sus- 


pending it from a cord, to the other end of which a 

counterbalance weight is secured. 

3'754. Improvements SHEATHING OR COATIN 
Mera. Surraces, &., W. Elmore and J. J. Atkin- 
son, London.—29th August, 1881. 6d. 

The inventors employ an electric motor hung upon 
rods around the work to be coated, and driven by this 
motor a hand emery wheel for cleaning the spots or 
metal — to be covered. The: 
electrical depositing tool consistin pi conducting 
rod, carrying at its end a dise of the metal to be 
deposited, which forms the anode. This disc is 
covered with a pad of felt, moistened with a solution 
of the above metal, it is then brought into contact 
with the surface to be coated. The cathode wire of 
the circuit is then connected with the metal to be 
coated and the wetting pad applied, when a deposit of 
the metal is effected on the cleaned surface. us the 
coating of the spots that have been cleaned is effected 
with great rapidity. 


3767. Sream ENGINE FoR , PROPELLING 


ich carries a travelling — at one 
end, in which a right-hand and a left-hand screw 


3767] 


and forward motion of the rod, one end of which 


3767} 


3'7'72. Removinc Tix rrom THE SuRFACE oF 
PLATES, A. Gutensohn, London.—30th August, 1881. 


This consists in the method of removing metallic 
tin from the surface of tin-plate by subjecting the tin- 
late to the action of sand or other abrasive powder 
im a moving cylinder, which can be by a 
furnace or other means if desired. 


$'773. Case on Box For Soap, Tootn- 
BRUSHES, W. R. Lake, London.—30th August, 
communication from Haslett, New York.) 


This relates to a case for holding soap, tooth- 
brushes, and other toilet articles, and consists in the 
use of an inner perforated cover, whereby the articles 
may be locked up, and at the same time be freely 
exposed to the air for ventilation and drying. 

3805. VeLocirrepes, J. Humpage, Bristol.—ist 
‘September, 1881.—(Void.) 2d. 

This relates to the mode of constructing the wheels 
and of steering bicycles. -y 
$811. Ties ror or Facrye ‘Watts, &c., H. 

Hall, London.—lst 1881. 6d. 

Each tile is formed with a lip along one edge, such 
lip being rebated below the face of the tile to an 
extent equal to the thickness of the body of the tile. 
When in position the bottom edge of one tile overlay 
the flange of the one below it, and thus conceals 
nails used to fix it. 


$81'7. Arr Compressors, A. Chapman, Liverpool.— 
2nd September, 1881. 
This consists in constructing air compressors with 


the guards E of the inlet valves D made hollow, and 
causing water to circulate through the said 


$822. An Improvep Ececrric Lamp or RecuLator, 
A. Turbini, London.—2nd September, 1881.—{ Not 
proceeded with.) 2d. 

This invertion consists in the regulation of carbons 
resembling the Jablochkoff candles, and covered with 
a non-conducting substance, which carbons are placed 
side by side, and the distance between them - 
pao the action of a solenoid coil and core in the 


$827. FOR THE MANUFACTURE OF 
Rucnep, KILTep, oR PieaTeD Fasrics, C. D. 
Abel, London.—2nd September, 1881.—(A communi- 
cation from H. Bukorzer, Berlin.) 8d. 

This relates to an improved construction of ma- 
chinery for the manufacture of ruched, kilted, or 
pleated fabrics, wherein the mechanism for pleating 
or folding the fabrics is combined with the mechanism 
for sewing the same after being pleated or folded, in 
such a manner that the pleating mechanism first 
forms a number of pleats or folds in a length of fabric, 
the sewing mechanism being stationary at the time, 
whereupon the pleating mechanism in its turn 
remains stationary while the pleated fabric is being 
sewn. 
$829. Dampinc Apparatus FOR LITHOGRAPHIC 

PRINTING OR OTHER MACHINES, W. Powrie, London. 
—2ad September, 1881. 6d. 
This consists in automatically supplying water to 


Hips, &€., J. H. Fox, Farnborough.—30th Auguat, 
1881. 6d. 
The valve in the steam chest is worked by means of 
a connecting-rod attached to a lever or cross piece 
worked from the piston-rod or rods of the engine; this 
connecting-rod ~ direct action in the usual manner 
joint at the end of the machine, provided with a ‘ 
suitable regulating screw and_ spring near the centre 
thread are cut, uniting with each other on different 
sides of the same; a pin or roller is fixed so as to give 
a rotary motion to the travelling rotary piece on 
| RENNES the rod, which carries it by means of the backward 
\ 3833'7. Fisu-pLares anp ror Raitways, &€., 
| T. D. and H. W. Swift, Lancaster.—2nd August, 
1881.—(Provisional protection not allowed.) 2d. Wl 7 
| The object is to avoid the jolting of trains when Soe LS az || 
passing over the joints, and which is caused by the 1 r J 
contraction of the rails leaving a space between the NES 
adjacent ends, and it consists in forming a projection A a4) | 
on the fish-plate to fit a slot in the upper surface of R Ya) | 
| one of the rail ends, such projection rising level with Nez N | 
the rail top and formed. 
tour of the rail, | 
} 
at 
travelling rotary pa fits and works into the 
lengthened axle of a wheel, to which it communi- 
’ cates circular motion by means of slots cut in the 
axle of the wheel and pins fixed to the travelling 
rotary piece and working in these slots. 
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damping table or slab by the soutiniion snd and use | other , and the main driving axle of the cap- | 46'75. Grinpixc Mints, A. J. Boult, London.—25th .83'7. Rotary Harrow, Al, o H. Doty, 
trough containing wa stan is vertical. , 1881.—(4 communication from W. N. Marshland, Wis.—Filed July 
machine immediately under “sty delivery table o or in | $968. Apparatus FOR CHECKING’ AND REGISTERING Cosgrove, Minnesota, and R. Morrell, New Jersey, | Claim.—(1) In a rotary harrow consisting of quad- 
any other suitable position. THE IssvE oF Tickets, &c., W. M. Riddell and H. ch in iss tion of 
ick yer, 1881. 4d. rela s subjected | a continuous sectional and endw: 
IMPROVEMENTS IN Macuinery FoR WIND Wickens, London.—l4th September, 1881. 4d grinding by successive 


tNG oR CorLinc WIRE UPON ULAR ARMATURES 
FOR ELECTRO-MAGNETIC OR MAGNETO-ELECTRIC 


1881.—(A communication from 
Recker, Indianopolis, Ind., U. S)—{Not proceeded 


with. 
This invention relates to machinery for rapidly and 
com) ~ winding The 


surround and revolve upon the clamp arms, “one of 
the wire, and a4 


8834. “enn cEts orn Taps, W. P. Thompson, Liverpool. 
—ird September, 1881.—{A communication from C. 
Whattaker, Chicago.) 6d. 

The object is to es 2 faucet with but one 
handle which is adapted to be connected with both 


N 


hot and cold water pipes, so that either hot or cold 
water may be drawn off separately or from both pipes 
simultaneously. N is the dle, and to its stem is 
secured a cam J which actuates the slides G and Ein 
the hot and cold water pipes. 


3857. A Perpervat Evectro-macnetic Motor, C. Le 


This invention consists in an arrangement of horse- 
shoe magnets, some inside a fixed ring, and some in 
a movable shaft, in such itions that a continuous 
rotary motion is obtain 
3863. FOR G. Jobson, 

Derbu.—6th September, 1881. 6d. 

This consists in the manufacture of tiles so that 
whilst they may have considerably curved surfaces, 
their edges may fit accurately together and to their 


3866. Fire-escarz Apparatvs, W. R. Lake, London. 
Jrom R. 


This relates to apy tus to be attached to a portion 
— and to the body of the person 


escaping. 
3884. Boors anp SHoes, Northampton.— 
—ith September, 1881. 


This consists of a boot or a havin, “insole” 
in two parts, one of such parts being into the 
boot or shoe after the boot or shoe been taken 


from the last or lasted, the second “insole” f . 

sock for covering the tacks, tingles, wax, and 

like, being secured to the middle sole, welt, heel, ro 

outer sole from the outside. 

3889. Sarery Vatves, T. Davies, Shefield.—Sth Sep- 
tember, 1881. 6d. 

The object is to provide safety valves with an 
auxiliary means of force which will prevent the valves 
sticking or locking when the pressure in the boiler is 
superior to the load on the valve, ani it consists in a 
tube of copper or other metal which expands with 
heat and contracts with cold to a degree sufficient to 


its base with an adjustable 7." 
downward expansion of tube A. thin tube - and 
fixed to its bottom, is a steel rod F. the upper end of 
which is connected by a link toa pointer moving over 
a segmental indicator. 


3902. or Lime, &c., J. C. Steele, 
Glasgow. —8th September, 1881. 6d. 

The packing case formed of wood, Paper, or card- 
board when filled is dipped inte molten 
3015. &c., E. Edwards, Sep- 

tember, 1821. A communication from F, Von 
Zebrowski, Gnesen, Germany.) 6d. 

This relates to improvements in the bridge, damper, 
and chin rest. 

3946. Improvements IN OR APPLICABLE TO TELE- 
puones, W. Irish, Sunderland.—12th Septem- 
der, 1881.—( Not proceeded with.) 2d. 

This invention ts in the substitution of a 
of platinum or carbon, supported by an ins' 
spring, so as to reach the centre of the Yor the usa 
where another contact ay is carried 


ated 


the action of this apparatus the p is 

of the ho of his ticket by a bellor 

gong : the amount received by the pom geen is noti- 
~~ MF the ticket by a punch, and a 

y the consecutive numbers which’ are 

on the tickets. distance travelled by the 


d b contained: in the 
respective reservoirs, ce Ao also the amount paid to the 
conductor. 


Negepwes, 7. Perks, Headless Cross, Worcester.— 
14th September, 1881.—{4 communication from R. 
Crowley, New York.)—(Not proceeded with.) 2d. 
This consists in forming two eyes of different sizes 
one below the other. 
$966. Portante Gas Apparatus, P. M. Justice, 
London.—l4th September, 1881.(A communication 
A. J. Clavel, Brussels.)\—({Not proceeded with.) 


The apparatus is contained in acase, and consists of 
three principal parts, viz., the motive moe mecha- 
nism, the air apparatus, and the cart 
$971. Apparatus Securtnc Horses, AND 

PLactnc THEM IN A Lyrnc PostuRE IN ORDER to 
FacriitaTe SurcicaL | J. C. Mewburn, 

London.—14th September, 1831 
J. Davian, Marseilles.\—({Not proceeded with.) 


in attaching the horse when standing 
by ether to a platform or table, 
e latter is in a vertical position, and in then 
tilting this platform together with the al by 
means of simple mechanism into a horizontal position. 
83973. Lamps, J. Wetter, New Wandsworth.—lith 
, 1881.—(4 communication from H. Nau- 

mann, Leipzic. \-{ Not proceeded with.) 

This consists in \y more! the globe or reflector com- 
monly used with lamps by transparent vessel, 
containing water or other suitable enn sea liquid. 
3974. Borer Furnaces, J. Wetter, New Wandsworth. 

—l4th September, communication from 
Permet, Bellevue, France.) - (Not proceeded with.) 2d. 
This relates to semi-tubular boilers, and consists in 
making them light, and therefore applicable as semi- 
e or portable boilers by constructing the 
urnace of iron and brickwork combined. 
$3077. Sewrxc Macuines, A. J. Boult, London.—15th 
September, 1881. - (A communication from J. Jarlan, 
Toulouse.)—{ Not proceeded with ) 2d. 

This consists in special forms of an attachment to the 

“presser feet,” the object being to sew on without 
liminary basting — cords or beads, known in 
and used especially for military 


oR ConnecTING DEVICE FOR THE 
Srraps or CarRRiaGE DasH-Boarps, H. H. Lake, 
London.—15th September, 1881.—{A communication 
from C. F. Littlejohn and H. Ford, New Haven, 
Conn., U.S.)\—(Not proceeded with.) 2d. 

This relates to a connecting device for use with the 
eg ay carriage dash. dash-boards of fastening 
t-flap. 

Pistoxs FoR STEAM ENGINES, F. OH. F. 


as a means 


Bngel, Hamburg.— 881.—(4 com- 
munication from C. A. Zirn, )—(Not pro- 
ceeded with.) 2d. 


This relates to metallic om furnished with ring 
packing for steam and other engines, and consists 
mainly of a novel mode of attaching the rings to the 
body of the piston. 

3991. Mawuracre RE OF InpDIA-RUBBER VaLves, &c., 


J. M. B. Baker, Hammersmith.—l6th September, 
1881.—(Not eded with 

The india-rub! is covered with asbestos, or the 
two are combined together. 


Aprparatvs ror Heatinc Water, &c., FoR 
— AND OTHER Purposes, W. Wyman, Glou- 
cester.—16th September, 1881.—{ Not proceeded with.) 


mis relates to the employment of metallic discs and 

a cone, inside latter a gas burner, which 

heats the water which falls “s i to disc. 

3904. Lusricators, &c., F. Lawrence and H. 
Stokes, 4 September, 1881.—({Not 
proceeded with.) 

This relates to the general pe of lubricaturs 

for the bearings of bicycles, &c. 

390'7. Wire nom, H. Cheesman, Hartle- 
pool.—16th September, 1881.—(Not proceeded with.) 


A pair of excentrics are employed; one of these 
excertrics consists of a sheave so a ae that it may 
be operated by a screw and lever handle or the like; 
the other excentric consists of a segment of suitable 
size, and vided with a for automatically 
it out of gear when not in operation. 

8009. Preparation or Meat Extract, L. A. Groth, 
London.—16th September, 1881. —— communication 


H. Block, Copenhagen 
This consists in the m for the preparation of 
meat extract in the rw tae of jelly by heating the meat 
in water to extract glutinous matter and fat, again 
heating and boiling for about six hours in a fresh 
quantity of water, and afterwards separating the _— 
extract from the fi and boiling it. 

method is described for preparing the extract . 

the form of powder. 

4000. Raitways anp Tramways, 7. W. Bunning, 
September, 1881.—( Not 
proceeded with.) 

An india-rubber cnier or filling piece is inserted 
between each joint of the rails. 

4007. Apparatus TO BE UsED FoR CARRYING AND 


gen 
barrow and to the form of the wheel. 
4020. SMOKE-CONSUMING G. West, Not- 
—19 , 1881. 


A fire bridge is used, the wn Ag “and sides of 
—s oe ge the shape of the furnace in which it 
to be used, and it consists of a back plate A witha 
Sakae slot B at the top or back. On this plate 
rests a front plate C having two vertical slots to receive 
studs on the back of an angular plate I) forming a 
ledge for the back ends of the fire bars. Access to the 


magnet; the battery and line 

to the respective contacts. 

$951. Recenerative Fornaces, &€., S. Pope, New- 
burn.—13th September, 1831. 6d. 

This consists in the adaptation and arn | to 
regenerative furnaces of i ues 
between the draught flue leading to the ane (or 
any substitute theref. wv) and the regenerative cham- 
bers either in addition to the flues leading to the 
reversing valves or in substitution for the same. 
39538. Carstans, J. Wetter, New Wandsworth.—13th 

1881.—(4 communication from  C C. Arent- 
sen, Arendal, Norway.)—{Not proceeded with.) 2d. 
driv ‘ing mechanism is encased in a cylinder or 


space between the plates is obtained through an 

ing behind the fire-bars, and which can be closed na a 
door E actuated by a rod extending beyond the furnace 
— and formed with ee on its underside to 


are continu: vertically, an orifice G being 
left at the u end towards the back of the flue. By 
these means the passage of air through the bridge can 


mills, “in which the an 
middlings is separated and removed from the mm 9 
of each oe , and the remaining portion passed to 

the anand ‘rollers ; and it consists essentially in 
the com) on Pol of two or more pairs of rollers B, the 
rolls of each of which run at differential souls, 
with a revolving fan C and a concave screen 


arranged between each pair of rolls, and also an air 
trunk F, into which the se’ p pres flour and middlings 
are delivered ; perforated deflectors G for directing the 
material into the trunk, and an exhaust at the top of 
the trunk to cause a current of air to pass through the 
coarse material as it falls from each fan to the next 
pair of rolls, and so cool it, and whereby the fine dust 
is drawn out of the trunk’and delivered to a suitable 
receiver for further treatment. 


SELEOTED AMERIOAN PATENTS. 


From the United States’ Patent Office Official Gazette. 


254,851. Arn Compressor, John B. Waring, New 
York, N.Y., assignor of one-haly to Milan C. 
Bullock, Chicago, Hl. —Filed May 2ist, 1881. 

Claim.—The an air ,of a 
stationary outer cylinder, a seven inner cylinder, 
piston heads fitting said outer cylinder and movable 
with said inner cylinder, a stationary piston fitting 


said inner cylinder, and the several valves, substan- 

tially as described, for admitting air to each end of 

fe outer cylinder "for controlling the passage of air 
from the outer to the inner anier and for the dis- 
—} of air from the inner cylinder, su ly as 

and for the purpose specified. 

254,872. VaLve For Locomotives, Samuel 

Hayes, Henry Schlacks, and G. S8tark- 


, Chicago, Ill.—Filed 1881. 
Claim.—<(i) A throttle valve ha its se Provided 
with o; or leading from its rear to i 


half boxes E of the 
receive the valve and to be attached in the smetce arch 
at ey end of the dry pipe, pe provided with interior 
valve seats, steam space or chamber in front of the 


valve, and a steam leading to the steam pipes, 
in combination with a valve stem or rod and a y 
pipe, substantially as and for the fi 

(2) The combination, with the ve box B, havin; 
seats on its inner face, of the valve A, », Provided wit! 
exterior seats and steam passages Al and with a 
central opening, the half boxes E, fitted in the —- 
opening of the valve and baving a recess 

ball F, upon the end of the valve rod F, and the Sat 
G, said members being constructed and arranged for 
operation substantially as described. 


centrally-pivotted draw beam provided with anti- 


/ 


Z 
| 


| 


ction pulleys, substantially as shown and described. 
in on e combination of the centrally pivotted draw 
C with the central head A, and flexibly-connected 
sections B, each provided with the edge and endwise 
Vided with anti friction pulleys N Ni 
an ction eys substantially as 

shown and described. 
254,980. Survevyor’s Leve. Rop, 
Thos. M. Jackson, Clarksburg, W. Va.—Filed 

November 10th, 1881. 

Claim.—{1) The "graduated levelling rod formed of 
one piece having one onal ht edge, ¢ one flat graduated 
face, a swelled ed; a swelled back, _ a 

(2) A A levelling rod to’ be 
‘ht, havin, marks transversely 44 
foot ond tenths of a foot, the feet 


254.980 


—— ated by figures two-tenths of a foot ia 
the even tenths by one-tenth 
ofa foot in in length, the long and of different 
er ope vation tot hundredths of a foot, and arrow 
to the longest bars indicating the exact 

tenth of a foot, the ole 


arranged as shown and described. Ne A levelling 

having a bevelled straight edge A, the pee a 

marks extended only to the inner - of the 

bevel, the swelled back, and swelled right hand 

substantially as described. 

255,062. Furrow ATTAcHMENT ror SEED PLANTERS, 
Ieaae P. Watson, Clifford, Ind.—Filed January 5th, 


Briet-Moula boards made adjustable on a seed 
opener. Claim.—The combination of the runner A, 


having 

C C, havin, 
E, and the brid 
purpose set 


blades B B and bolts, with the pets pants 
brackets F, provided with vertical slots 
a piece G, substantially as and for the 
for 
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MISCELLANEOUS EXHIBITS AT THE NAVAL 
AND SUBMARINE EXHIBITION. 


A GREAT deal was shown at the Naval and Submarine 
Engineering Exhibition which can hardly be classed with 
advantage under special heads, and concerning which we 
have yet to say something. 

Under the head of ventilators in the index of’ the cata- 
logue of the Naval and Submarine Exhibition will be 
found as many as sixteen stands, where are to be seen the 
various appliances for removing foul air or supplying fresh, 
either by applying power or by utilising the forces of 
currents of air. Messrs. C, Kite and Co. claim for 
their ship ventilators a cabin stove cap the fol- 
lowi vantages : — They require no moving, actin 
equally well from whichever quarter the wind is Riowine 
the exhaust constantly producing an up current, and the 
injector a down draught. The principle upon which the 
exhaust is constructed is that by an arrangement of 
deflectors the wind is prevented directly from entering the 

ipe, and in passing out of the openings it exhausts the air 

m the interior of the pipe, and so produces an up cur- 
rent. The injector is made to give precisely the opposite 
result. The ventilators nto be fixed on the top of 
hollow iron masts—communications being made for the 
emission of the vitiated air from the parts to be ventilated 
into the mast, and for the admission of the fresh air from 
the down draught shaft—and also on the ordinary ventilat- 
ing shafts. 

At Stand 126 Mr. Thomas Utley exhibited a patent auto- 
matic ventilator, and models of its application to portholes, 
hatches, and other openings of a ship. It is a valve com- 

of cork and faced with india-rubber, which closes by 
its buoyancy when the sea reaches it. It has been tested 
in very stormy weather with success, and should prove of 
excellent service in vessels loaded with coal or live stock. 

There were, of course, a large number of mushroom venti- 
lators differing more or less from the simple form. At 
Stand 129 Messrs. Sharp and Co. showed some very effective 
forms for uptake pipes, and working models illustrating the 
effect of a current of wind upon the ventilator. 

Messrs. McWhister and Roberts at Stand 158 showed by 
models the system of Dr. Edmond, as applied to the 
ventilation of troopships, &c. The main ventilator, which 
has a cowl of the usual description, communicates below 
with a system of air passages extending fore and aft on 
both sides of the — At times when an ordinary breeze 
is blowing the ventilator can be used either as an uptake 
or downtake, according as the cowl is turned from or to 
the wind, but in calms, ventilation by uptake can be 
carried on by means of a steam blast with which the 
apparatus is provided. 

essrs, Alfred Jeffery and Co., of Stratford, E., showed 
models of yacht decks payed with marine glue ; models of 
air-tight compartments of lifeboats, made with wood and 
marine glue in combination with canvas, as adopted by the 
N ational Lifeboat Institution ; models of cabin and chart- 
house roofs coated with marine glue in combination with 
canvas ; cork buoys made in segments attached: by marine 
ue; small specimens of cork, india-rubber, felt, canvas, 
eather, attached to wood, iron, and other substances. 
Marine glue is now too well known to need much com- 
ment, but its use might be extended in new directions, 
we think. 

A donkey pump made by Messrs, Mumford, of Col- 
chester, was exhibited. A great many of these pumps are 
now in use, and earning a very reputation for them- 
selves, The accompanying cut illustratés its construction. 


MUMFORD'S DONKEY PUMP. 


It is a simple straightforward type of pump and is care- 
fully made. 

Messrs. Legrand and Sutcliffe, Bunhill-row, exhibited 
numerous examples of their well-known tube wells and 
dwarf piles for signal ts, &c., which piles deserve 
attention, being exceedingly simple arrangements for 
supplying a firm foundation, for, say, a lamp-post, with a 
minimum of trouble and expense. 

The Hancock Inspirator Company exhibited inspirators 
of various sizes, This instrument is as well known now 
as any other form of the injector, and is in extensive use. 
It is really a double injector, one half of it lifting and 
delivering the water with some force into the other half, 
from whence it is sent into the boiler. The instrument 
requires no adjustment for changes in steam pressure and 


water supply. Experiments made in America show that 
the ge oy has almost invaluable powers as a water 
lifter. m a report by the Park Benjamin Scientific 
Experiment Office, New York, we learn that in June 
1879, trials were made with a stationary inspirator, 
No. 20, at higher lifts than had been previously em- 
ployed. The lifting jet used was proportioned for a 
steam pressure of about 60 lb. per square inch, at a maxi- 
mum lift, and the results of the trials were very good. For 
a lift of 26ft. 7in. the steam pressure required to start the 
inspirator was 60lb. per square inch, and the time em- 
ago in starting was—from time of opening steam valve 
to lifting water, 10 seconds; and from time of opening 
steam valve until inspirator was in operation with a water 
pressure equal to that of the steam, 38 seconds. After the 
Inspirator was started the water pressure was increased to 
95 Ib. per square inch, the steam pressure being 60 lb., 
before the jet broke. The lift was P ins increased to 27ft., 
and the inspirator lifted water in 11 seconds with 63 Ib. of 
steam, and delivered water against a pressure equal to that 
of the steam in 52} seconds. The water pressure was then 
increased to 95 Ib. per square inch before the jet broke ; 
and to show the range of this particular lifting jet, the 
steam and water pressure were simultaneously reduced to 
10 Ib. per square inch, and then increased to 70 lb. before 
the inspirator ceased to operate. 

Among the pumping engines exhibited none better 
deserved attention than those shown by Messrs. W. H. 
Allen and Co., York-street, Lambeth. This firm exhibited 
self-contained centrifugal pumping engine used on board a 
ship, very similar to one of a pair which we illustrated in 
our pages not long since. The firm also showed several 
separate parts of another engine. Nothing can be better 
than the finish and proportion of these engines. 

Messrs. Duncan Bros., Queen Victoria-street, showed a 
very curious hydraulic lifting and sliding jack, invented 
by M. Maignen, which we illustrate. The jack stands 


N 


MAIGNEN’S SLIDING HYDRAULIC JACK. 


upon a plate or trough of planed iron, any convenient 
length, which can be ae about with it. When the 
1 has to be moved a great distance, two or more of 
these plates are used, one being placed in front of the other 
as the weight and jack travel. Eye-bolts are fitted on the 
jack, to which a rope, chain, or rod may be attached, and 
the movement of the load and jack takes place by the 
direct pull of either man, horse, or other power. It would 
be impossible to move an ordinary hydraulic jack bearing 
a heavy load any great distance by a direct pull from 
either one or two men, but the construction of ignen’s 
patent jack is such that the load is supported by a column 
of water, which rests on the surface of the travelling plate, 
and is encased by the cylinder of the jack. The packing 
between the base of the cylinder and the travelling plate 
is such that a very small discharge of water is allowed to 
take place. This serves as a sliding surface of contact 
between the travelling plate and the cylinder, thus enabling 
the whole mass to he moved with great ease. We have 
tested this jack and find that it complies with the state- 
ment of the inventor ; a film of water finds its way between 
the plate and the packing, and on this the weight of the 
jack is carried ; the weight of the load is carried by the 
column of water, as stated. 

A model is exhibited by Messrs. Bell, a and Rich’s 
hydraulic steam ferry, which is of considerable interest, 
especially in view of the urgent need of efficient ferry 
accommodation across the es below London. The 
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general idea of this ferry vessel is illustrated by the 
annexed engravin The vessel is furnished with a 
vertical hydraulic cylinder and ram of very large diameter, 
fitted in the centre of the boat, and incorporated 
with its structure. When the vessel is berthed this 
ram, which is cup or bell-shaped at the bottom, is lowered 
down upon the foundation, consisting of a conical 
boss in masonry. The ram is then worked by 
very powerful pumps, driven by the whole horse-power of 
the vessel’s engines, which will rapidly raise the vessel till 
the decks are on a level with the quays at any state of the 


tide. Strong undercut are set on the wharves, 
with corresponding hook guide blocks securely fitted to the 
vessels—as shown = the black hooks on the plan—and 
actuated by hydraulic power capable of sustaining the 
vessel in a vertical position, so as to insure the whole 
weight of the vessel coming perpendicularly upon the ram. 
The vessel discharges her cargo of passengers and vehicies, 
and immediately receives the return cargo; the ram is 
then raised and the vessel lowered into the water, the 
guides unshipped or withdrawn inboard, and she at once 
proceeds on her journey across the river, another vessel 
takes her place and is discharged and loaded in a similar 
manner, and thus a continuous circulation of traffic is 


maintained, and in such a river as the Thames, the whole 
operation of loading, crossing the river, and discharging, 
need only occupy a very few minutes. It is proposed that 
the vessels shall be fitted with the electric light, which 
will enable them to work at night as well as during the 
day, and a'so during foggy weather. The construction of 
these vessels, with their hydraulic machinery, is in the 
hands of Messrs. Easton and Anderson. } 

Sir J. E. Commerell exhibited a model of his admirable 
jury rudder, which we illustrate. When a ship’s rudder 
is carried away, Admiral Commerell first replaces the 
rudder post by an iron bar with a slot cut along it. This 
is dropped in from above. Down this post are then 
— a series of blades—as shown in our engraving— 
each blade being secured at the post end between the jaws 
of aclip encircling the - by a pin, the end of which 
is shown in each blade. e blades being dropped down 
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COMMERELL’S JURY RUDDER. 


vertically, pass through a small opening in the deck, and 
falling down, subsequently assume the position shown in the 
engraving. The ends of the blades projecting beyond the 
hinged pins go into the slot in the jury rudder post. 
Thus a new rudder is literally lowered down through a 
small hatch in the deck. The Commerell rudder has 
very severely tested, always with the most — 
results, and is one of the most ingenious devices exhibi 
Mr. Herman Wedekind, of Fenchurch-street, exhibited 


WEDEKIND’S COMPOUND RUDDER 


a large model of a curious double rudder, which we illus- 


trate—although we know nothing concerning the efficiency 
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of the device—because of its singularity. The rudder is 
divided, as shown at A B, the parts being hinged one to 
the other in such manner that the outer part B can 
swung to and fro like a door, simultaneously with the 
swinging or movement of the rudder A, which is secured 
in the usual way to the stern-post, and turned by the shaft 
D. To effect the swinging of the outer part B, two con- 
necting rods C are pivotted on arms or levers c, as shown, 
one of the arms being fixed on the stern-post, and the 
other on the rudder B, and serving to actuate the outer 
blade B. The angle and distance of the arms and length 
of the connecting rods are decided by the arc which 
the outer blade is desired to move through. It will 
thus be seen that, as the rudder is put over, the 
outer blade B is put over in advance of it, and forms an 
—_ with it, so that a good grip is obtained on the water. 
r. P. Justice, Chancery-lane, exhibited his quieting 
chamber, for suppressing the noise made by exhaust steam. 
Figs. 1 and 2 illustrate modifications of the invention. 
The steam is made to pass among a large number of glass 


marbles, packed between frames,as shown. In Fig. 1 is 
shown the quieting chamber attached to the safety valve 
funnel of a steamer. Fig. 2 is a section of a quieting 
chamber which would answer for road locomotives, being 
fitted with a throttle valve, which can be opened when 
noise is of no consequence. The apparatus is very efficient. 

Mr. S. De Bay exhibited a modification of his well- 
known double screw propeller to act as a fan. The two 
interlacing propellers are caused to revolve in opposite 
directions by two Hodgson rotary engines, The arrange- 
ment is very simple and compact, and the screws drive a 
very powerful current of air away from them. We shall 
have more to say concerning the apparatus. 

Mr. Okes, of Queen Victoria-street, exhibited Richard’s 
patent glass surface plates. These plates are intended 
to take the place of Whitworth and other surface plates. 
They are made of the best plate glass, +in. thick, cemented 
into cast iron frames. They are got up by grinding, and are 
not polished but dead true. They stand a great deal of 
knocking about, and are beautifully got up. It is claimed 
for them that the excessive hardness and durability of the 
surface enable them effectually to resist any wear and 
damage in years of constant use. Surface plates of 
hardened steel, prepared at an enormous cost, are the 

nearest approach to these plates ever made. They are appli- 
cable to more general purposes in the shop ; and as they will 
stand, it is said, the roughest usage,they can be placed at the 
disposal of workmen not usually trusted with cast iron 
plates. Again, from the method of construction, the 
weight is materially lessened; and, lastly, they are 
extremely cheap compared with the first cost of cast iron 
plates and the subsequent labour needed to keep them 
accurate. 

Messrs. Selig, Sonnenthal, and Co., Queen Victoria- 
street, exhibited a great many articles, more or less inte- 
resting to engineers, This firm ap to make the supply 
of small appliances a speciality, and the number of these 
things to found in their catalogue is legion. It was 
said once of an old Parsee dealer in Bombay, that he would 
supply anything at a moment’s notice, from a pulpit to a 
pair of skates. Messrs. Selig, Sonnenthal, and Co., can 
apparently supply anything from a quarry cramp to a 
machine for cleaning ships’ bottoms. Under the circum- 
stances we shall perhaps be excused if we say that we 
cannot notice everything the firm exhibited. 

Messrs. Rait and Gardiner, Millwall, showed:a model of 
Gibbs’ patent flue arrangement for marine boilers, The 
boiler remains unaltered, but the smoke box has a down- 
take instead of an uptake, and the hot air is carried under 
the boiler to the funnel. In this way the front of the 
boiler in the steam space is spared some wear and tear, and 

ery overheating, and the bottom of the boiler being 
eated from the first moment the fires are lighted, 
these last may be pushed from the first without fear of 
straining the boiler by unequal expansion. The invention 
seems to be worth the attention of shipowners, especially 
of those whose steamers are in the coasting trade ; anered 
in such boats it is almost impossible to avoid injuring 
boilers by forcing fires before circulation has been set u 
by boiling. It is well known that ifa marine boiler is 
hard pressed, steam may be in it of 40 lb. or 50 Ib. pressure, 
while under the furnaces the water is almost cold. 

Messrs. Clarke’s Crank Company, Lincoln, showed a 
fine collection of wrought iron and steel bent cranks. We 
have already fully described the works and the process 
adopted by Mr. Clarke in making these cranks, and need 
say nothing more concerning them here. 

Messrs. V. J. osine and Co., Leadenhall-street, exhi- 
bited specimens of their lubricating oil. It isnot generally 
known that for many years immense quantities of this oil 
have been imported into this country, and sometimes almost 
without modification sold by other firms as a special oil. 
Messrs. Ragosine and Company now supply users as well as 
makers of this oil, the information available concerning 
which iscurious. The crude oil is found in the neighbour- 
hood of Baku on the shores of the Caspian Sea, across 
which it is transported in barges, and ultimately 
finds its ke bogs civilised Europe by the Danube. The 
oil wells in that district have been worked for many years 


for the sake of the burning oil obtained by a rough and 
simple process of distillation from the natural product ; 
but the beavy residuum was allowed to run to waste until 
quite recently, and the first attempt to utilise it on a large 
xeale for the manufacture of lubricating oils was that 
instituted by Mr. Victor Ragosine, the founder of the 
company, in 1879. The enterprise which he began has 
since developed into a company, by the Russian 
Imperial Government, carrying on refining works on a 
large scale at Balachna and Constantinoff, and having 
branch establishments in Paris, Vienna, St. Petersburg, 
and London. It is claimed for these oils that while pos- 
sessing all the essential lubricating properties of the fatty 
animal and vegetable oils, they are entirely free from the 
great defect inseparable from all these oils, namely, the 
presence of acids, which oxidise and destroy the metals to 
which they are applied. The recognition of this serious 
drawback to the use of vegetable and animal oils has been 
steadily gaining ground for some years past, but the diffi- 
culty has been to find mineral oils with sufficient body or 
viscosity to serve as substitutes. That the Ragosine oils 
possess this body to a most remarkable de we can 
testify from personal experience. In addition to their 
lubricating oils, this firm exhibited a safety burning oil 

repared from the same crude product, and specially 
intended for use on board ship. This oil has a flashing 
point of over 250deg. Fah., and is ee as safe as 
colza, while the cost is less than half. It burns with a 
clear white light like that of standard petroleum, in any 
of the lamps constructed for burning heavy mineral oils, 
some of = sah manufactured by the Silber Light Com- 
pany, could be seen at their stand. 

Messrs. Lewis Olrick and Co., of Leadenhall-street, 
exhibited Field’s patent boilers and tubes, and specimens 
of amalleable bronze, invented by a French chemist, which 
has been tested in sheets, plates, and bars, by M. Thom- 
asset, of Paris, and Professor Kennedy, of London, the 
sheets showing a tensile strength of 50 tons per square 
inch of section. This bronze does not, we understand, 
contain zinc, and is therefore particularly adapted for 
torpedo boat plates, At the same stand we saw Messrs. 
Mather and Platt’s patent elastic metallic pistons, with 
weldless steel coils, and Blake’s patent improved “ Chal- 
lenge” stone breakers. As these crushers take all their 
strains on wrought iron or steel, they are exceedingly 
strong ; and being “sectional,” they are especially adapted 
for transportation. 

At Stand 164 Mr. T. Bassnet, of Bath-street, Liver- 
pool, showed his patent atmospheric sounder, an instrument 
constructed on the principle that as the pressure increases 
a quantity of air subjected to it has its volume diminished 
inversely. A tube, having both ends open, is inserted 
hermetically into another of larger diameter, having its 
ends closed, and concentric with it, and the two are 
enclosed in a brass tube having a slit, by which any con- 
tained water may be observed, and along which a suitable 
graduation is engraved. The whole is attached to the lead- 
line, and, as the instrument is carried downwards, water 
is pressed into the inner tube, and arrives at the top of this 
tube when a pressure is reached, depending upon the rela- 
lation between the capacity of the inner tube and the total 
air s If the internal tube is of small calibre com- 
pared with the outer one, this occurs very quickly. As the 
pressure increases after this, the water flows over the top 
of the internal tube and falls to the lower end of the outer 
tube, where it is permanently retained and brought up to 
the surface with the instrument, affording a means of esti- 
mating the pressure, and therefore the depth to which the 
instrument has been exposed. The lower end of the outer 
tube rests upon an india-rubber washer, having two holes 
in its inner rim corresponding to two in the brass cap, 
which screws into the lower end of the instrument, and 
through which the inner tube is fixed hermetically. The 
two holes in this cap turn outwards to the circumference, 
and round this a tight-fitting collar turns with two holes, 
which, when it is desired to drain the instrument, corre- 
spond to the two in the cap, and afford a passage for the 
water, but which, when the instrument is beneath 
the water, are turned away at 90 deg. from the others. 
The merit of this method of taking the depth consists in 
the fact that it is unn that the lead line should 
descend vertically, but it should be carefully remembered 
that if from any cause or accident the instrument should 
be raised, after the water has flowed over the top of the 
inner tube, so far that air is expelled at the lower end by 
the expanding cushion of air above, and then again 
lowered, an error will be introduced into the final measure- 
ment, and the observation rendered more or less worthless. 

The patent pneumatic hydrometer of Messrs. Smales 
and Rogers, which may be obtained of Messrs. Rogers 
Brothers, of Watford, is an instrument for giving on one 
dial the pressures, and therefore the depths, of water in a 
variety of receptacles when desired. Thus, a single dial 
in the captain’s cabin will show the depth of water in all 
the bilges, holds, tanks, &c., of a ship. Or the instrument 
may be applied to the vats of a brewery. From every vessel 
in which it is desirable to know the depth of watera 
small pipe must be led away at the bottom, and be con- 
nected with the instrument, It is only necessary by 
means of a distributing tap to bring this into connection 
with the pressure gauge, when a stroke or two of an air 
pump will cause the pointer to indicate the pressure. 

A curious, but apparently extremely efficient self- 
lubricating gland parking, invented by Dr. Crennell, is 
exhibited by Mr. G. H. Chaplin.- It is permanently 
unguentous, and is not affected by heat. Even if held 
over a spirit lamp it does not char or lose its greasy 


character. 

No. 118, Hollands, New Bond-street,showed climax safety 
hammerless guns. This design is embodied in duck guns 
and in smaller pieces, Safety is secured in three ways, 
(1) The hammer is wholly inside the stock, therefore any 
danger from its projecting is avoided; (2) there is a 
capital safety bar, which renders it impossible for 
the hammer to touch the piston should the sear spring 
slip or be jerked so that the hammer descends without 
the trigger being drawn; (3) a safety bolt prevents the 


trigger from drawing until it is pulled back. Thus to fire 
the piece the safety bolt must first be withdrawn, and then 
the trigger must itself be pressed. This appears to us to 
bea good efficient arrangement. Messrs, Holland has alsoa 
special non-fouling system of rifling for very small bores, 
which they claim acts well even with a rapid spiral. 

The Explosives Company, Stowmarket and Bishops- 
gate-street Within, exhibited gun-cotton, dynamite, fuzes, 
and sporting powder, as well as lead cylinders, iron 
plates, and rails, showing the effect of charges of well- 
applied cotton, &c. This subject we do not propose to 
take up here, but any reader will find a long illustrated 
description of this - works, with experiments, Xc., 
in Tue Enereer for mber 2nd, 1881. 

In a former impression we referred to some of the 
wire and other ropes exhibited. We have now to refer 
to the collection exhibited by Messrs. John and Edwin 
Wright, of the Universe Works, Birmingham, and of 
Millwall. It may be mentioned that these works have 
been established more than a century, and employ over 
1000 hands. Messrs. Wright have made wire traction 
cables at their Birmingham works, of 6000 yards in one 
continuous length, and weighing upwards of 45 tons each, 
and have recently supplied from their London works a 
white manilla rope, 6}in. circumference, of a continuous 
length of twelve miles, to be used for picking up one of 
the Atlantic cables. All the ropes and cables they ex- 
hibited were what have been manufactured for actual 
use. They had seven show cases altogether, in the prin- 
cipal of which they exhibited sections of steel cables and 
hawsers as supplied to the Admiralty, the largest bein 
8in. circumference, with a guaranteed breaking strain o' 
160 tons. The other cases contained varieties of iron and 
steel wire ropes for mining and engineering purposes, 
transmitting power, steam ploughs, and running gear, and 
flexible steel wire ropes for working over small sheaves. 
Amongst the other samples were ropes for aérial tram- 
ways. They also exhibited in a e coil, weighing over 
3 tons, an improved galvanised steel wire hawser similar 
to those supplied to the Admiralty, and which is 300 
fathoms long and 5in., circumference, the Admiralty break- 
ing strain being 59 tons, though it has actually been tested 
to 70 tons without breaking. They also exhibited a gal- 
vanised steel wire hawser of the same circumference and 
breaking strain, and having twelve outside strands of 
nineteen wires each, forming a perfect circumference, the 
rope containing altogether 270 wires in the section. We 
must not omit to mention a length of large coir rope 
labelled “ Jumbo,” the largest rope in the world, bein 
3ft. 6hin. circumference. There were also on their stan 
three nippers or stoppers of different patentees, viz., Har- 
field’s, Archer’s, and Mitchell’s. The first-named is un- 
doubtedly the best, and is that exclusively supplied to the 
Admiralty. 


LIFE-SAVING APPARATUS AT THE 
AND SUBMARINE EXHIBITION, 


Unper this heading were exhibited rafts, boats, buoys, 
belts, buoyant bridges, decks, clothes, beds, and the like. It 
would be well to classify the desigus under these separate 
headings, but in many cases it is difficult to do so, and 
many exhibitors had two, three, or more of the above, so 
that it may be shortest and simplest to take them in the 
numerical order of the catalogue, 

No. 10 and 517 was a “ bridge lifeboat,” by John White, 
Medina Dock, Cowes, Fig. 1,page303, Thislifeboatisheld on 
the bridge athwart ship, which consists of a launching way 
which pivots horizontally at the centre, so that either 
end can be tipped down to the gunwale on either side 
when, the dog shores being struck, the lifeboat shoots into 
the water. Any water shipped is discharged through 
valves, and the boat is thus very quickly and easily 
launched. The Orontes has lon fon fitted with this 
boat bridge, which has been so highly approved of that the 
system has been now adop' for the Tamar and 
Himalaya. This boat carries from 150 to 200men. Filled 
with water she would support 100. 

No. 3942 and 214—omitted from catalogue—Captain 
Fewsters, 38, Threadneedle-street. The saloon and por- 
tion of the deck in which the mizen mast is fixed is made 
in the form of a boat termed a duck. It contains fresh 
water and double sides. On the vessel foundering this 
duck is sustained by the water entering beneath its 
bottom, and left floating on the surface of the sea. This 
works well in the model. It has not been applied on an 
actual ship. 

No. 82 is Roper’s, Lewisham High-road, New Cross, life 
raft forming a captain’s bridge. fits weight is given as 5, 
tons, floating power 80 tons. It is intended to be self- 
launching on its fastenings being released. Mr. Roper has 
also self-floating raft decks for river boats. These simply 
rest by their weight in their place. If a vessel settled 
down in smooth water they are designed to float off with 
the passengers, A model of the ill-fated Princess Alice is 
fitted with decks which are calculated to support 900 
passengers. The decks proposed are fore and main and fore 
and aft saloon decks and sponson house tops. The design 
took a first prize at the Aquarium, Figs. 2 and 3 show 
the raft on deck and afloat. This raft took the 100- 
guinea prize at Islington. 

No. 86. Jeffery’s, Marshgate-lane, Stratford, cork buoy 
in segments attached by marine glue. 

No. 10l—omitted from catalogue—Milburn, Blyth. 
pa gm boat; deck or cover closing over passengers ; 
specially intended for most helpless, Man steering has his 
head out. Has been carried out in an actual boat at 
Blyth; boat righted with four men inside her in a second, 
She can aly te propelled when cover is opened, She 
ought to be provided with valves to discharge water 
quickly, and either left to float or towed by a boat sub- 
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maneney launched from a wreck until the covers were 
opened. 

No, 144, A patent rocket-discharging apparatus by the 
International Machine Company, eWhite Horse-street, 
Commercial-road, E. 


No. 140, Rose, Leadenhall-street, life-buoy seat, consist- 
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ing of two thin iron buckets screwed together at the 
bottom with tops closed. They may be used as buckets, 
ora buoy, or to render a hencoop seat buoyant—vide 
Figs. 4,5, and 6. The cushions of the hencoop seats are 
life belts, A specimen made for Sir T, Brassey’s yacht, 
the Sunbeam, was shown. 

No. 150a. Patent swimming plates of Dunlop, Kent 
Gardens, Ealing. 

No. 156 was a circular life-buoy of Whitby’s, Royal Naval 
College, with foot chains and lights which are self-igniting. 
B 5 the smoke furnishes a mark, and the light at 
night. There are cells in the buoy containing another 
light, a whistle, and a bottle of spirits.% This is a business- 
like useful design. 

157. A life-saving shot gun, Low and Duff, Dundee. 
One peculiarity is in the coiling of the rope, which passes 
through a hole in the axis of the gun. The main coil is 
in the canister which constitutes the shot. The axial 

ition of the line may favour accuracy in flight, but we 
Kil to see how any shot can compete with a rocket for 
carrying. A rocket, though naturally very liable to be 
deflected, is kept in its true direction by the pull of the 
line, and the gradual burning of its composition is of course 
better suited to draw a line out, than the sudden shock or 
discharge of powder. 

163. Schénrock’s waistcoat of india-rubber cloth, 
Sewell’s Works, Salford. It is worn like an ordinary 
waistcoat. The coat is removed at need, and the waist- 
coat blown out easily. 

189. Meiter and Co., Gracechurch-street, boat-seats of 
cork and india-rubber. Each seat consists of fourteen 
separate air-tight compartments. On the backs are life- 
belts. There was also a small folding boat of waterproof 
canvas, called the Stanley life-boat. 

190. Stone, Deptford, life-buoy; Admiralty pattern. 
There are life-buoys which claim to have greater floating 
power than this, but we think that this one retains the 
advantage of having the safest and least tiring seat. 
Indeed, it is almost the only one that can be said to provide 
a seat. 

198. Peacock, Regent House, Starcross, safety bathing 
dress, Made on a simple principle that is utilised now in 
several designs, namely, that wet linen is air-tight, and a 
dress made double can be readily blown out. hatever 
measure of safety is secured is obviously here obtained at 
a minimum of expense and inconvenience. 

201. Safety seats, Sexton, Great Winchester-street. The 
principles here observed are the subdivision into a number 
of india-rubber cells, and also the use of vaseline to render 
the material non-absorbent. Ordinary cork is said to take 
up 75 per cent. of water. Its buoyancy is greatly increased, 
of course, by preventing this, There is a kilt stuffed with 
non-absorbent cork to support a man in the water. ‘This 
is said to act well. To us it looks as if it needed provision 
to guard against the probability of capsizing the wearer if 
used awkwardly. is does not touch the principles of 
Dr. Sexton’s designs, which look good and serviceable. 

203. Timms, Great George-street, Westminster. A patent 
method of stuwing boats along the centre of a ship so as to 
be protected against accident and available for iaunching 
on either side. This deserves more notice than is possible 
here ; also a reversible raft or boat fitted with cellular 
w 

208. Sayers, Hunter-street, Brunswick-square. An in- 
vention to prevent ships sinking by an arrangement for 
attaching enormous balloons fixed to standards along the 
sides of the sinkingship. The necessary operations, in our 
opinion, are such that 1t would be useless to attempt them 
unless the ship was slowly settling down in smooth water 
—a high sea would carry all away—and the gear, &c., is 
too much to stow away conveniently. 

223. Rees, Royal Naval College. Horseshoe life-buoy, 
whistle, signal light, rocket, and fl This belt holds on 
the back by means of a spring. It is no doubt easily put 
ou. The question is the security when on. Mr. Rees is a 
practical man and should be able to judge of this. 

229. Watkins, Blackwall. Life-raft, reversible. 

264. Royal National Lifeboat Institution, John-street, 
Adelphi. Models of the national lifeboats, life-buoys, 
cheap jackets for fishermen, and special ones for the crew. 

273. F. Wentworth and Co., Museum-street. The 
“Kredemnon” cork life cape, on to which may be fixed 
sable, lace, or other dress worn by ngers, perforated 
to prevent the unpleasantness of india-rubber clothing, 
being made to allow air to pass through them. 

298. Dixon, Stephens, and Co., Tottenham-court-road. 
White life-saving dress, luminously painted, with whistle, 
&c., attached. 

309. Birt, Dock-street, London Docks, Life-saving 
rae which obtained the gold medal from the Society 
of Arts in 1879, made of cork, &c. There was here one 
bench rendered buoyant with air vessels. The 50-guinea 
prize was awarded to Messrs. Birt. 

319. Captain Miller, commanding Mercantile Marine 
Cadet Schoolship, Liverpool, air-tight sliding shutter for 
closing the hatchways of ships’ holds which contain coal, as 
well as air pump to exhaust the hold of air in case of fire. 

334, Steedman and M’Alister, Glasgow. Cork life-belts, 
buoys, and bed-frames with cork sides and netting bottom 
to act as a raft. 

356. Copeman, Downham Market. Raft constructed of 
seats by means of connecting rods, spars, and grating seats. 
This was put together by two men in less than two 
minutes repeatedly at the Exhibition (see Fig. 7.) It isa 
very serviceable strong and simple arrangement. The 
inventor claims that the expense is small—about £5 extra 
on each seat—that the space occupied is no more than that 
of ordinary seats, that it is always ready for use, and when 
in the water cannot be upset. Masts and oars are carried. 
The a and simplicity of this will probably com- 
mend it. It is to be tried shortly for the Prince of Wales. 

368. Cornish, 81, Fenchurch-street. Life-saving mat- 
trasses, couches, seats, &c, Solid cork is employed. The 
life-buoy is a special shape, like an H, instead of acircle. It 
is claimed that men get much more easily into this form of 
buoy, and help others better, and that untaught men are ex- 
tremely puzzled to get inside the circle of a circular buoy. 


This is true, probably ; at the same time we think that, once 
inside, a man is much safer in the circular buoy. If he places 
his arms through the ropes he might even faint without 
losing the buoy, For the work of a boat,fullof inexperienced 
ople, only likely to be upset near to shore, we think this 
uoy would be very good indeed ; but not for a wreck in 
the open sea, when a man may be for hours in rough water. 

400. Edgington, London Bridge. A bed or hammock, 
with cork bolster and side pieces to give buoyancy, so as 
to support two men on it, or four inthe water. Willesden 
waterproof canvas is employed. 

432. Wilkins, Tunbridge Wells. Life-saving dress : 
helmet protecting the head, and giving buoyancy by air- 
tight cells as me as a belt. In some cases, no doubt, the 
helmet would be a valuable protection. 

434. G. Knott, The Barges, Folkestone. Life-raft, 
containing wood tubing and cork, with lines on each side ; 
designed to support forty men. and, if broken up, to form 
life-buoys. 

435. Surf-boat, Flatman, John Burnett, Pevensey-road, 
Eastbourne. This has very shallow draught, and small 
wheels between the double keel to enable it to land well. 
As a surf boat the tanks, &., are empty, for a lifeboat 
they may contain provisions, &c. The boat supports 
14 tons. It is pro to encircle it, if needed, with a 
barrel raft, which enables it tosupport 3 tons, This seems 
good, as a surf-boat. 

436. Baharie, Adamson, Sunderland. Patent lifeboat, 
buoyancy supplied by cork and india-rubber, water-tight 
compartments below deck, protected by cork and india- 
rubber from striking a ship’s side. 

450. Boats and models and life-saving appliances, 
Conolly, Harbour-street, Ramsgate. These are simple, 
business-like things, made cheap and strong by a practical 
sailor, such as rope girdle inflating jackets, depending on 
being wet, to hold air; also some of oilskin. There were 
netting jackets, which are to be used as bags for keeping 
spare cork in, in this state available as life jackets. There 
was a novel and ingenious application of nets fixed on to a 
lifeboat in the manner of two carriage heads, intended to 
close over the passengers’ heads and prevent washing away. 
There was a boat made of masts and spars, and one or two 
rough notions that appear raw as yet. 

452. Wreck escape, Hodgson, Emmett-street, Poplar. 
This, the work of another practical man, eminently quali- 
fied to judge as to what may be done in a moment of 
danger, having earned eight or nine medals for saving life 
himself, and also so ready to point out anything good in 
designs of others, that one must respect the honesty of his 
opinions, Two wreck escapes, one of wood tubes and cells, 

e other steel ; weight, 7 to 17 cwt., supporting twenty 
to seventy-five men; rope bottom reversible. be 
used as an ordinary boat, the resistance being brought down 
to much less than is usual in bottomless boats, it is stated 
that it has been actually tried and obtained good speed. The 
form appears to be a very good one for a bottomless boat. 
It was tried with success before Admiral Mends in 1869. 
It is, we believe, the first and also the best reversible 
boat. It is possible for a man under it to open the ropes 
asunder and creep through the bottom. 

453. Dicey, Breakspear-road, Brockley. The Castalia 
life-raft, in metal compartments, &c., takes forty persons. 

458. Todd, Mount-street, York. Drawings of a gun 
anchor, life crane, and life-saving apparatus. 

461. Humane Society, Trafalgar-square, London. All 
the well-known drags, and a rather new ice-boat to draw 
easily over ice. 

Morgan, 12, Hopwood-street, Liverpool, life-saving 
ec 

471. Dickie, King William-street, London, patent aqua- 
aérial wave ship, with peculiar form of flat bottom. 

494. Board of Trade, life-saving apparatus. Capitally 
carried out, with life-saving rocket line stretched as if to 
a wreck, and breeches buoy moving on it; wagon, &c., also 
exhibited. 

501. Norton, Arthur-road, Stoke Newington. Models 
of wreck-raising boat, with flexible air chamber or double 
cover to save from sinking, or cork protectors to fix on. 
The air chamber is simply a double india-rubber sheet 
drawn round the boat’s bottom and inflated. The same 
objection applies as we made to another design—that such 
a thing takes up too much room, and could not be applied 
except when a boat was settling down leisurely in smooth 
water. There is a much better arrangement for lifting 
sunken wrecks by means of two old boats rendered air- 
tight and connected with pumps, which are sunk on each 
side of the wreck and their connections made to act as a 
camel by having the water pumped out of them. 

523. Davis, Schuaistmete Camden Town, London, 
Mermaid life-belt. Consists of four lumps of solid cork, 
hermetically enclosed in covers. The two larger lumps 
rest on chest and back, and certainly would act as good 
protectors against being struck inst rocks. There are 
other belts here of less merit we think. 

525. D. W. Leah, Castle-road, Kentish Town. Life- 
saving deck seats forming small V-shaped lifeboats or 
floats ; there was alsoa en th acid fire extinguisher, and 
an arrangement to prevent collision by extra lights. 

532. watty and Co., Albert-buildings, Liverpool. 
“Kahnweller Never Sink” cork jacket, elastic felt life- 
buoy, cushions, 

533. Snoulten, High-street, Poplar. Crescent lifeboat, 
reversible, and hinged longitudinally, so as to hang up in 
less space on a ship’s side ; made of thin Bessemer steel 

late ; claims to e the room of one boat and to hold 
our times as many, having a buoyancy of oe tons. It 
opens and bolts itself in proper form in the act of lowering. 
Also cork Union life raft ladder-shaped. Has been tried 
before Board of Trade and said to be highly spoken of. 

540. Sutherland, Bridge-street, Leith. Ice ladder and 
raft pivotting on oblong sledge, and lowering at either end 
as required ; appears to be simple and good. 


AMERICAN SHIPPING AGENTS are offering grain freights to 
Liverpool at an Sem of a penny per bushel, but there is such a 
joe some in freights that even at this low offer freights are not 

coming, 


LETTERS TO THE EDITOR. 
[We do not hold ourselves responsible {” the opinions of our 
correspondents. 


THE FOUNDATIONS OF MECHANICS, 


Srr,—I do not wish to unnecessarily use your space for the 
discuszion of this subject, and have, therefore, been waiting for 
an a of the matter by “‘ ®. 11.” himself, but I see that in 
your last issue he has not done so, and I will, therefore, endeavour 
to answer the simple questions which he asks, as I consider the 
answer of your other correspondent as being an evasion of the ques- 
tions asked. A ton weight is drawn up a pit for a distance of 
100ft. with an uniform velocity of 16ft. per second ; required :— 
(1) The pull to be given or the strain upon the rope; and (2) if the 
strain upon the rope varies at different parts, to give these differ- 
ences, and to state the iaw by which they are ascertained. This 
was, I believe, the substance of the questions, but I have not the 
number at hand at present in which they were asked. (1) The pull 
upon the rope is equal to a force of 1 ton, and (2) the pull } so 
not vary at different parts of the rope, but is equal at all parts 
of it. The problem is very simple, because the pull of 1 ton 
imparts no velocity to the moving body. It has a certain velocity 
at the beginning of the 100ft., and the same at the end; the force 
acting upward upon the weight has moved through 100ft. against 
a resistance of 1 ton, and has consequently done 100 foot-tons of 
work, but the forward motion of the body pulled, although 
balanced by the resistance, presents no difficulty at all, for ‘the 
parts through which the force and the resistance act do not move 
relatively to one another, but move as a whole with the initial 
velocity. It will be readily seen that the same holds no matter 
what the velocity is, whether 16ft. or 16,000ft. per second, so long 
as that velocity is an uniform one. 

I will give another question, which is the only difficult point in 
the discussion, and that is the case when the state of motion of the 
body is undergoing change. As before, a weight of 1 ton is moved 
upwards through 100ft., and its velocity is continually bei 
increased, it is undergoing uniform acceleration. Required the p' 
or strain on the rope; and why, if action and reaction are equal 
and opposite, the force pulling it upwards being balanced by the 
resistance acting downwards, the motion of the weight takes place 
at all, or, if already in motion, that motion is being changed. The 

ull acting is something more than one ton, and is dependent upon 
the velocity which it acquires in: moving through the given distance, 
and may be divided conveniently into two parts, one of which, 
equal to one ton, does not affect its velocity, but simply does work 
as it passes through the resisting space, as in the foregoing problem, 
and another part which imparts the increase in motion, with which 
I will now deal. This portion of the total force which is producing 
motion, if Newton’s law be true, is opposed by an equal force or 
resistance in the opposite direction; and if I understand the matter 
rightly, this resistance to the force producing motion is ‘‘ the 
resistance of inertia,” which every body presents to forces cone 
its position in space. This resistance is one which is dependent 
upon the velocity which is being imparted, being directly propor- 
tional to such velocity, and is exactly equal to the force imparting 
it. The question why, under such circumstances, motion is im- 
parted at all, is readily seen to be answered by this fact—the pull is 
not balanced except when the motion is being imparted, and it is 
this balancing at this point which causes the relation of forces 
acting, masses moved, and velocity acquired, to be a constant one in 
regard to time. For instance, leaving this balancing out of the 
question, there is no reason why the velocity imparted by any par- 
ticular force should be what it is known to be any more r a it 
should be greater or less; but taking this ‘‘ resistance of inertia” 
into account, we see at once that the imparting a greater velocity 
meaus a greater resistance to motion which the force cannot over- 
come; and therefore such greater motion is not imparted; and, on 
the other hand, the resistance of inertia being less, the force would 
not be balanced, and a portion would be neither producing motion 
nor be opposed by an equal amount, which would be impossible. 

It is not worth while seqree your space by introducing any 
calculations, the principle being stated; and judging by the 
amount of correspondence upon the subject, it does not appear to 
be of interest to many of your readers. If ‘‘®. II.” does not con- 
sider my explanation correct, he will, I hope, give his, and so 
enlighten ‘‘the inquiring students,” among whom I include myself. 

Smethwick, Birmingham, Apri! 12th. ARTHUR ADAMS. 


MESSRS. PIGGOTT’S COLD AIR MACHINE. 


Srz,—We beg to call your attention to several inaccuracies that 
appear in your report of the refrigerating machinery at the Naval 
and Submarine Exhibition, published on the 14th inst, Your 
report apparently endeavours to compensate for the sparse and 
uninteresting character of these exhibits by describing an ice 
machine that was not exhibited, and in re-describing a machine 
fully noticed a week or two previously. 

As far as our own machine goes, we would remark that it had 
been working during several months before it was sent to the hall, 
and as evidence that we experienced no scarcity of steam, we 
would say that the machine has run continuously at the Exhibition 
from 10 till 5.30 daily since midday on the 11th at a piston speed 
of 250ft. to 300ft. per minute with practically no snow, certainly 
not 4 1b. during any one day. As your reporter has mistaken our 
welded steel condensing cylinders for cast iron, he has no doubt 
formed an exaggerated idea of the total weight of the machine; 
in point of fact, we can show a considerable advantage in this 
respect over other makers, and the circumstance that our machine 
will deliver 9000 cubic feet of air per hour, and is provided with 
an air pump condenser for the engine, will account for the space it 
occupies, The salient points of the machine have somehow 
strangely escaped his notice. 

We have referred to these matters as we do not think you 
would wish your report to convey a wrong impression. 

THoMAS AND Co. 

Atlas Engine Works, Birmingham, 

April 20th. 

[We were informed at Messrs. Piggott’s stand that the engine 
could not be worked up to its proper speed for want of steam, and 
that the longest run it had made was fifteen consecutive hours. 
We have said nothing concerning the weight of the machine, but 
only that it was too straggling for use on board ship, as Messrs. 
Piggott will quickly find out. As we have y said, the 
has excellent points, but requires re-arrangement.— 

D. E. 


Oxvorp Muiuirary CoLtecE.—We learn that General Sir 
Garnet Wolseley has joined the council of the Oxford Military 
College, thus swelling the list of eminent officers already serving 
on that body. 


THE INSTITUTION OF MECHANICAL ENGINEERS.—On Thursday 
and Friday, the 20th and 2ist inst., the annual spring meeting of 
this Institution took place at Westminster. After a brief discus- 
sion relating to reports of the committees on annealing and 
hardening of steel, and on rivetted joints, the discussion was taken 
on Mr. E. B. Ellington’s paper, read at the last meeting, ‘‘On 
Hydraulic Lifts for Passengers and Goods.” This was a lengthy 
discussion, and gave some indication that those interested in its 
subject had embraced the opportunity which the postponement of 
the discussion had given to make themselves conversant with the 

per. A paper was then read “‘On Improved Appliances for 
Working Under Water or in Irrespirable Gases,” by Mr. W. A. 
Gorman, and a discussion took place upon it. Other papers were 
read on the second day’s meeting, when the attendance was not 


quite as oe as usual. Owing to pressure on our space we are 
compelled to reserve our report of the papers and discussions until 
another impression, 
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SECTIONS OF RACING YACHTS. 
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THE INSTITUTION OF NAVAL ARCHITECTS. 

Ow Friday evening, the 3lst March, Mr. Phillips read a 
paper on 

Tue Durasitity, ConstRucTION, AND BALLASTING OF 

Yacuts. 

This paper dealt almost altogether with the ballasting 
of yachts, very little being said on the other subjects 
included in the title. At the present time there are 
several yachts built of wood which were in existence in 
the year 1835, and are stated to be in an excellent state of 
preservation, and to have received oniy trivial repairs, so 
that wood yachts would appear to be not so liable to decay 
as is the case with wood merchant vessels. The author 
insisted on the importance of repeated examinations of all 
the parts of a yacht, and proved his remarks by saying 
that there have been several cases during the past ten 

ears where the wrought iron floors shown on Fig. 4 have 
n completely rusted away, and have had to be renewed, 
or additional wrought iron floors have been fitted, and the 
cases of several composite yachts which have had their 
floors and frames badly eaten by galvanic action from 
contact with lead prove most conclusively the dangers that 
will arise from proper care not being taken in regard to 
the removal of lead ballast from time to time in order to 
clean and properly paint the ironwork in the bottom. 
Cases could be quoted where, from want of access to the 
sides of iron yachts, plates have ultimately had to be 
removed, having by leakage from side ports, 
which may be, when open, the means of admitting water. 
The water-tanks in the bows of yachts just under the deck 
for the supply of the forecastle water-closets have been 
known by leakage to produce decay in the stem, knight- 
heads, and deadwood in several cases in a very severe 
form, and which might have been prevented by using a 
force pump in lieu of the water-tank. The general adop- 
tion at one time, with some builders, of English elm for 
deadwoods, had resulted in extensive repairs becoming 
necessary after a few years, but it is now Geosaden obso- 
lete. In several cases, also within his knowledge, where 
pitch or red pine has been used in the outside planking in 
the range of the waterline, large repairs have been needed, 
where the vessel has been lying up in harbours, and thus 
part of the bottom planking becoming wet and alter- 
nately. In dealing with the construction of yachts, the 
author used the diagrams which we reproduce on a reduced 
scale to explain his theory. A sketch is shown on Fig. 1 
of a plan that has been adopted for the purpose of lighten- 
ing the topsides, and it will be noticed that the whole 
of the timbers are not extended to the gunwale, and the 
shelf is simply bolted to the bulwark stanchions. This 
system, it is evident, does not produce sufficient stre 
in the topsides. It is now pretty generally admitted that 
a fast racing yacht can be produced from a strong hull, and 
it is ce 'y time that the old theory that a vessel, to be 
a successful racer, should be allowed to work a little while 
under way, should be thrown aside by yachtsmen, for it 
has been disproved in a special manner by the successes of 
the cutters Samcena and Vanduara, of which vessels 
sketches of the midship section are shown in Figs. 2 and 3. 
The former is a strong wood yacht, well fastened, and 
classed 15 Al; and the latter yacht is built of steel, and is 
classed 100 Al in Lloyd’s Yacht Register. The question of 
the proper and efficient ballasting of yachts deserves careful 
attention and consideration, and particularly so where 
heavy keels and blocks of lead are carri2d not only by racing 
—_ but by those built for ordinary cruising purposes. 
fore proceeding directly to the consideration of lead 
keels, it might be mentioned that in several yachts portions 
of the deadwoods have been formed of lead, keelsons of 
cast iron and of lead have also been fitted, and in one or 
two instances the garboard strakes have been fitted of 
lead, bolted to the frame, and caulked in the usual manner. 
As, however, the smoothness of the lead was found to 


cause considerable difficulty in keeping the garboard 


seams watertight, this latter plan has not become s0 | 
general as was anticipated. Another method of ballasting extent that it was a matter of astonishment that the lead 


is the use of lead or cast iron floors, and in the case of a. 
schooner yacht—see Fig. 5—recently built, a system com- | 
bining floors of lead and cast iron has been carried out. | 
In the case of the cutter yacht Vanduara, shown in Fig. 3, 

the keel is of a trough form, and a large portion of the | 
ballast is of lead run between the floors, the bottom being | 
first thoroughly cemented, and after the lead had cooled, 

the interstices, due to shrinkage, were filled in with | 
cement in a liquid condition, and the upper surface of the | 
solid lead ballast was covered by a thick layer of cement, | 
on which the loose lead ballast rests. Where a lead keel is | 


fitted to a new yacht to supplement the pig iron or lead | by electrolytic action, leaving a 


ballast on the inside, the same will usually be small, and | 
the arrangements for the securing of it will not be | 


required to be of any extraordinary character, but consist | 
every 6ft. of the length of the lead keel, and bolted to the 


generally of yellow metal dovetailed plates, fitted about | his paper 
wood and lead keels, and short metal bolts driven upwards 


about 2ft. apart, in an oblique direction into the wood 


CEMENT 


bolts at the centre line were wasted to such a serious 


keel had not fallen off when the vessel was under way. It 
had come to the author’s notice that in two yachts the lead 
keels fell off when in harbour through the breaking of the 
yellow metal bolts. The yacht builder, under whose notice 
the broken metal keel bolts was brought, now uses copper 
bolts for centre line fastenings, and has to increase the size 
of the — bolts to obtain a corresponding stiffness for 
driving to be obtained with yellow metal bolts. 


The discussion on this paper turned entirely on the best 
means of fastening on leaden keels, and it was stated that 
Muntz’s metal bolts sometimes lost the whole of their zinc 
spongy copper bolt 
behind, which broke short off under the least strain. » 

_A vote of thanks was passed, and Mr. Biles then read 


Ow Curves or Stasiuity or Some Mat STEAMERS. 
The object of the paper was to lay before the Institu- 


keel. With a heavy lead keel, such as was fitted to the | tion the results of some investigations into the stability of 


yacht Samoena—see Fig. 2—it was found necessary to have 
it in two depths, and which had the advantage of affording a 


shift of butts to the different pieces of lead forming the | of Amsler’s integrator, an instrument which 


keel, whereby the strength of the vessel was increased 
considerably in comparison with the usual arrangement of 
fitting a lead keel in one depth only, and with square 
butts in the different pieces forming it. The Samecena’s 
lead keel was fastened by lin. and ljin. yellow metal 
bolts, driven downwards in every floor, which are 2ft. 
apart, and nuts were hove up on the points of the bolts. 
In a schooner yacht of 160 tons, shown on Fig. 5, the diffe- 
rent pieces of the main lead keel were scarfed together, 
and the up and down bolts were ljin. yellow metal in 
each floor, and the attachments of the lead and wood keels 
were supplemented by dovetailed plates of = metal 
placed on each side of the keel 6ft. apart. e false keel 
of lead” in this yacht was secured by {in. yellow metal 
bolts driven into the main lead keel, and by means of 
yellow metal dovetailed plates attached to the lead keel. 
In other cases of new yachts a similar arrangement to the 
segs has been adopted in the fitting of heavy lead 
eels, but in several instances, especially in the mode of 
construction shown on Fig. 4, the wood keel is first fastened 
through each of the wrought iron floors, and the lead keel 
is fastened by means of up and down bolts intermediate 
between the wrought iron floors, An arrangement very 
similar to the preceding has been adopted in the case of the 
yawl yacht Lorna, shown on Fig. 6 ; but here it will be 
seen that the bolts through the lead keel are ey or 
by the angle iron floors, so that the chances of the bolts 
being driven downwards are ‘eee A reduced. It will be 
noticed that in the whole of the previous arrangements the 
wood keels are exceptionally large in point of sectional 
area, as they are made to conform to the shape of the 
bottom. The wood keel of the yacht Sameena is 23in. 
sided by 18in. moulded, and the two trees from which it 
was obtained contained as much as seven loads of timber ; 
and in the case of a small yacht of only 7 tons, built last 
year, the wood keel amidships was 22in. sided and 7in. 
moulded, to carry a lead keel of 64 tons. A yacht that 
had originally on the bottom only 34 tons of lead, and of 
the same siding as the main keel, was, in 1880, fitted with 
an entire new lead keel, weighing 17 tons, and the hollows 
of the garboards were filled in with slabs of lead — 
6 tons, as shown in Fig. 7. -The usual hangings for | 
keels consist of yellow metal bolts and dovetailed plates, 
but in several instances the lead keels have been fastened 
with plain or galvanised iron bolts, and it may be stated 
that these iron fastenings have been found to be consider- 
ably wasted by galvanic action, in one case 1}in. iron bolts, 
in twelve months, being reduced to $in. in the vicinity of 
the lead keel ; and in a second case, when the original 
keel was taken off to fit a larger one, the galvanised iron 


certain Atlantic and other mail steamers, and also to 
| show the method of deducing these results Mk the aid 
. Merri- 
field called the attention of this Institution to in 1880. 
|The curves given are all for ships built by Messrs. Jas. 
and Geo, Thomson. Fig. 1 is the curve of stability of the 
Cunard Royal Mail ss. Servia when loaded to mean 
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SCALE FUR ARMS OF menting Levers 
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DEGREES CF INCLINATION 
draft, with 1700 tons coal and 3000 tons cargo, assumed 
to be stowed homogeneously. The dimensions of this 
ship are:—Length between perpendiculars = 515ft., 
breadth moulded = 52ft., depth moulded to upper deck 
at side = 41ft.,so that loading her to 26ft. gives hera 
freeboard of 16ft. 2in. to top of deck plank. Her meta- 
centric height in this condition is 3°6ft., and her centre of 
gravity is at 48°8 per cent. of her moulded depth, above 
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the top of keel. The consequence is that her range and 
angle of maximum stability are both large, her oy od 
at 90 deg. being 33 per cent. more than when her d 

edge begins to immersed, The ship has a forecastle 
120ft. long, which is assumed to be water-tight up to the 
angle at which the door of the forecastle begins to be 
immersed. The break in the curve is caused by the 


ead | assumed admission of water into the forecastle at that 
angle. None of the other deck erections are assumed 
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LIFESAVING APPLIANCES AT THE NAVAL AND SUBMARINE EXHIBITION. 
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to give stability. Fig. 2 shows the curve of stability of 
the Cunard Royal Mail ss, Catalonia when loaded to 24ft. 
mean draft, with 970 tons coal and 2950 tons of cargo. 
The curve marked A is deduced on the assumption that 
the ship is loaded with a homogeneous ca to the 
lower eg that marked B when she is loaded to main 
deck. Her metacentric heights in these two conditions 
are 25 and 1° respectively, the centre of gravities being 
49 and 53°4 per cent. respectively of the moulded depth 
above the top of keel. The dimensions of this ship are : 
Length between perpendiculars = 430ft., breadth moulded 
= 43ft., depth moulded, 35ft. She is comparatively a full 
ship—her coefficient of fineness based on under deck ton- 
nage being ‘7—and has a bridge house 140ft. long, and a 
turtle-back forecastle 60ft. long, but neither of these is 
assumed to give stability. Her freeboard at 24ft. draft is 
12ft. 5in. This gives her a great range of stability, but 
on account of the small metacentric height the initial 
stability is small, so that the ship is somewhat difficult to 
handle when light. The curve of stability of the ss. Thames 
a vessel of somewhat similar proportions of depth and 
breadth to the preceding one was alsogiven. Her dimensions 
are :—Length between perpendiculars = 392ft., breadth 
moulded = 42ft., depth mould to upper deck beam at side 
= 34ft. ldin. She is a fine-lined passenger steamer for the 
Peninsular and Oriental Company. She is assumed to be 
loaded with 600 tons of coal and 2700 tons cargo, stowed 
homogeneously to the main deck. Her freeboard on 24ft. 
draft is 11-4}in., and her metacentric height when 
fully laden is only Gin. The question of how much 
initial stability it is necessary for a passenger steamer to 
have, taking all the circumstances into account, is one 
which can only be decided by experience, accompanied by 
observation of the actual metacentric height in various 
conditions. It may be interesting to state that the Thames 
went from Glasgow to London on a mean draft of about 
19ft. with a metacentric height of 7in. Her initial sta- 
bility was so small that with a moderate breeze on her 
beam she heeled to 12 deg. on either side according to 
which happened to be on the lee side. Part of this Teel 
was no doubt due to some water in the ship’s bilges, but 
only an amount which is unavoidable in a ship of such 
large boiler power. The small initial stability was due to 
the excessive depth of the ship in proportion to her beam, 
for she had 1300 tons of deadweight, 700 of which was 
pig iron in her holds. The advantage to be gained by this 
excessive proportion does not seem great enough to out- 
weigh the necessarily great difficulties which must be 
continually met with in working ships of this class. Fig. 3 

ives the curves of stability of the ss. Claymore in four 

ifferent conditions. The dimensions of this vessel are : 
Length between perpendiculars = 220ft., breadth moulded 
= 29ft. Gin.; depth moulded to main deck = 15ft. 3in. 
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She is the property of Mr. David McBrayne, and runs 
from Glasgow to the West Highlands. She is an awning- 
decked vessel, with an enclosed poop 75ft. long. There is 
an opening the full breadth of the ship in the awning 
deck forward at the forehatch, so that if steadily heeled 
until the deck edge became immersed, the ship would 
begin to take in water at this opening in the deck. The 
stability has been calculated on the assumption—({1) That 
no cargo is carried above the main deck; and (2) that 
cargo is carried homogeneously to upper or awning deck. 
The draft in each case is assumed to be 14ft., which gives 
a freeboard of 2ft. 2in. to top of main deck plank, and 
9ft. 8in. to top of upper deck plank. Two curves have 
been deduced for each case—one supposing that no water 
gets into the opening forward, that is, that it is covered by 
a ulin or something temporarily placed there ; the 
other is supposing the whole of the part before the poop 
on the main deck to be open to the water. These curves 
have been given as they represent distinct types of 
steamers, and it has been thought that they may be of 
service to the profession. The method of deducing them 
differs from that of Mr. Barnes’s in the fact that the 
volumes and moments of the wedges of submersion and 
emersion are found directly from the body plan by means 
of Amsler’s integrator instead of by rectilinear and polar 
integration by Simpson’s rules. A tracing is made of the 
ordinary body plan of a set of lines, and the deck lines 
are drawn toeach section. The water-line in the upright, 
and also that in each inclined position, is drawn, the latter 
being placed to the best of the judgment of the calculator, 
so as to cut off the same volume of displacement as in the 
upright position. .The integrator is set with its axis for 
moments on a line through the intersection of the inclined 
water plane with the upright one, and perpendicular to it. 
Each wedge section is then traversed round by the pointer 
of the instrument, and the reading of the areas’ and 
moments recorders’ are taken off ae. | set up ona curve, 
the abscissee of which represent the itions of the 
stations at which the sections are e. The curves 
thus obtained are then traversed round by the inte- 
grator—which instrument is illustrated by Fig. 4—the 
readings, when affected by the necessary constants for 
scale, giving the volumes and moments of the wedges. 
The determination of the righting lever is then made 
direct, as in Mr. Barnes’s method. A full description of 
this, with a specimen calculation, was given in an appendix. 


Mr. White said that in 1880 he had suggested that the 
integrator would be very useful for calculating curves of 


stability, and it was so used now to some extent at the 
Admiralty. Having complimented Mr. Biles, he then con- 


sidered at some length the peculiarities of the ships whose | 
curves of stability Mr. Biles had illustrated. Mr. Walls 
held that it was a pity to make ships of but 12 or 13 knots 
so narrow as to be tender without permanent ballast. It 
would be much better to make them a little wider, Mr, 
Martell held that the tonnage laws must not be lost sight 
of in dealing with this question of stability. He thought 
the integrator ought to freely uscd, because it would 
tell shipowners when their ships were were not 
unsafe. Mr. Denny then went into the question of meta- 
centric heights, and explained that the stevedore must be 
a genius who could load a tender ship as she ought to be 
loaded, seeing he would always need to have 1000 tons or 
so of something in her, and must load and unload at the 
same time. Such a ship must choose her , whereas 
a staple ship couid take whatever offered. The comfort of 
passengers ought to be considered, and much ought to be 
done to get a steady as 

Mr. De Russet defended the Thames, and disputed Mr. 
Denny’s arguments. There was no trouble met with in 
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MESSRS. COCHRAN’S LAUNCH BOILERS. 


Messrs. CocHran anp Co., of Birkenhead, have adapted their 
patent boilers to use on board steam launches, for which work 
they are well suited. They are in this case modified in some 
degree as compared with the much larger boilers of the same 
type now fitted by Messrs. Cochran in a large number of steamers 
for supplying steam to ship winches and hoists. 

In our last impression we referred at some length to a large 
steam launch being built by Messrs. Forrestt, of Millwall, for the 
use of missionaries in Africa. We illustrate below the boiler for 
this launch, which is being supplied by Messrs. Cochran. This 
boiler will be sent out in pieces, as it will have to be carried on 
the backs of negroes some hundreds of miles to Lake Tanganyika, 
on the shore of which it will be rivetted up by a boiler-maker 
and his mate, provided with a portable forge to heat the rivets. 
The boat herself goes out in sections. The boiler is 6ft. 6in. 
high and 3ft. 9in. in diameter, and is being made of the best 
material and with the greatest possible care, as repairs and 
renewals are not easily effected in the wilds of Africa. 

Boilers of this type possess the great advantage that while 
their cubic capacity is small they have a good deal of heating 
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AMSLER’S INTEGRATOR. 


working the Thames. It ought to be borne in mind that | 
there were special trades for which such ships were | 
admirably suited. The Pekin was of the same beam, and 
lft. deeper. She worked with 30 tons of shifting ballast, 
and was by no means such a failure as Mr. Denny tried to | 
make out. Mr. E. Henwood mentioned the case of a | 
large steamer, 250ft. long, on which he experimented | 
fifteen years ago. When empty she had a list of 11} deg. | 
to starboard, but he brought her upright by shifting 
13 tons of dead weight on her upper deck. Her centre 
of gravity he found was 2°95ft. below her metacentre. 

Mr. Biles replied at some length, going into the question 
of rising floors, and their effects on eal. In reply to Mr. 
Jordon he said that the price of the integrator was £15 
to £18. It was sold by Messrs. Elliott,Strand. It might 
be of interest to say that the maximum roll of the Servia 
in a very heavy ¢ was 30 deg. to leeward and 11 deg. 
to windward, with 750 tons between her lower decks and 
450 tons on the orlop deck. 

After a vote of thanks to Mr. Biles, a Paper by Mr. 
Normand, “On Approximate Formula for the Calculation 
of Trim,” was taken as read. 


The business of the meeting concluded with the reading 
of Mr. Denny’s paper 


On THE REpucTION OF TRANSVERSE AND LONGITUDINAL 
Metacentric Curves To Ratio CurvEs. 


Last year, in the course of the discussion on Mr. White’s 
paper, “On the Stability of Certain Merchant Ships,” 
Mr. Denny brought before the Institution a method of 
reducing transverse metacentric curves to curves of ratios. 
He had since to reduce longitudinal metacentric 
curves by a similar method, and thought it would be of 
advantage to bring the subject before the Institution 
again this year, treating it as a whole, and more completely 
than it was possible to do in the short note appended to 
the “Transactions” of last year. His paper was illus- 
trated by curves for six sea-going steamers and three 
paddle steamers, which were not referred to last year. 
Having explained the nature of these curves, Mr. Denny 
drew certain deductions from them, as, for example, that 
when a tender steamer, completely finished in her light 
eondition, shows a marked want of stability, it is the 
general experience that even the successive addition of 
considerable amounts of ballast have for a time very little 
effect in stiffening her. The curves showed the cause of 
this, and that, while the ballasting of the steamer is lower- 
ing her centre of gravity, it is at the same time deepenin 
her draught of water and lowering the metacentre, an 
until a sufficient weight of ballast is got on board to lower 
the centre of gravity faster than the lowering of the meta- 
centre, no approach can be made to stability. 


The discussion was got ever in a few minutes, and was 


of no practical importance. 


surface, and as there is plenty of room between the sides of the 
boiler and the tubes, circulation is not impeded. Asa result they 
give dry steam, and no trouble from priming is incurred. 

The construction of the boiler hardly requires explanation. It 
will be seen that the furnace has a welded crown—in some cases 
it is hammered up out of one piece—and that the back uptake 
is connected with the front uptake and chimney by tubes. 
Access is obtained to both ends of these tubes. In the boiler 
illustrated a man can drift the inner ends from the back uptake, 


VERTICAL SECTION 


an 


but in other boilers made by Messrs. Cochran, doors are provided 
lined with fire-brick for the purpose. These boilers have of 
necessity very large grates, and it is of advantage to brick them 
up in most cases. It may be useful to some of our readers to 
call attention to this fact, as we believe many vertical boilers 
are worked with much too large and too thin a fire. The bricks 
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RAILWAY MATTERS. 


Tuk New South Wales South-West Railway is now open as far 
as Carrathool, or 320 miles in a continuous line from Sydney. 

INTERESTING evidence was given in the late Parliamentary in- 
quiries respecting the South Wales railways and the heavy 
—— worked thereon. It transpired that on the line from 

recon to Newport there is a gradient of 1 in 384 for a length of 
seven miles, and 1 in 40 for eight miles, and both excellently worked. 

ON pag | the Select Committee of the House of Commons 

ed the Bill which authorises the incorporation of a my 4 
‘or the construction of an electric railway from Charing Cross, 
commencing at a point near the north-west end of Northumber- 
land-avenue, passing under the river Thames and terminating near 
Vine-street under the loop-line station of the Waterloo terminus. 
Messrs. Law and Chatterton and Messrs. Siemens are the civil 
and electrical engineers, 

THE railway tunnel under the St. Lawrence at Montreal, 
Canada, is to have the following dimensions :—Entire length, about 
21,700ft.; open cuttings on Hochelaga side, 2500ft., and on the 
Longueuil side, 4220ft.; actual length of tunnel proper, 14,980ft. 
It is to be 26ft. wide inside and 23ft. high. It will be lined with 
brick masonry throughout, except the fronts, which will have 
facades of stone, The arch will vary from 20in. to 30in. in thick- 
ness, according to the character of the ground to be supported. 

In his report on the collision which occurred on the 15th 
February, at Peterhead, on the Great North of Scotland Railway, 
Major F. A. Marindin says: ‘‘The action of the pointsman, in 
turning the passenger train on to the sidings, was no doubt taken 
with the best of motives, and, by causing the collision between the 
two engines to be direct instead of oblique, may possibly have had 
a good effect; but, although it shows that the man was prompt 
and had his wits about him, it was a tr dous resp ‘bait ra 
him to take upon his shoulders, and I am not prepared to 
recommend that a similar course should be adopted in other cases 
of the sort.” 

Ovr Birmingham correspondent writes :—‘‘ This district is likely 
to be benefitted considerably if the Birmingham and Cannock Chase 
Railway Bill, now before Parliament, is carried through. The 
construction of a fresh line between Cannock Chase and Birming- 
ham has long been wanted, for the route is at present monopolised 
by the London and North-Western Railway Company and the 


Birmingham Canal Company, and traders have every reason to | 0 


complain of the high freig sage rates that are being called. 
Manufacturers hereabouts are hoping for the relief, and the 
Birmingham Coal Merchants’ and C s’ Association have 
resolved to send a deputation to London in support of the Bill. 
The Walsall Chamber of Commerce have also decided to lend it all 
the support they are able.” 

PROGRESS is being made in the operations for the erection of a 
bridge across the Forth at Alloa. is viaduct and railway are 
being made under the Alloa Railway Act of 1879, and will give the 
Caledonian Car direct access to ground hitherto exclusively 
held by its rival the North British Railway. The branch of the 
Caledonian to South Alloa accommodatesa harbour which has sprung 
into more prominence since it obtained railway communication. 
But South Alloa is separated by a wide rapid tidal river from the 
town of Alloa proper, and from the coalfields of Clackmannan and 
Fifeshire. Since the line was opened, the Caledonian Company 
has maintained a steam ferry between the two sides of the river, 
which has proved of value for passenger purposes, but has left the 
connection broken as regards other traffic. The new Alloa 
Railway starts from the South Alloa branch about a mile from 
its terminus, and taking a westward sweep, crosses the river above 
both ports. The channel, about a third of a mile in length, will 
be crossed by twenty-one lattice girder spans, with a clear height 
above high water of 24ft. of a double swing span in the central 
channel, which will provide a clear way of 60ft. on each side. The 
spans next this opening north and south are to be 100ft., then one 
of 80ft., and the rest of 68ft. each. The works on the line are 
now being actively pushed on, a service line having been made to 
the south end of the bridge. 

THE financial position of Swiss railways leaves the shareholders 
much to desire. In several instances even debenture holders have 
had to go for years without interest, and some companies have 
<a collapsed. On the moderate basis of 4 per cent. there is a 
capital of 249 millions—£9,960,000—which yields no return 
whatever. In other words, the net receipts are no more than 
sufficient to pay 4 per cent. on 28 millions sterling out of the total 
38 millions invested. Some of the lines included in the returns, 
however, form virtually a part of the St. Gothard system, so their 
position can hardly be considered normal. But this can affect the 
general result but very slightly ; and the fact remains that in 1880 
the receipts of Swiss railways available for interest and dividend 
were only at the rate of 3°10 per cent. and there are some lines 
which made no more than their working expenses. Of the net 
revenue, 274 million francs went for interest on loans and “‘ special 
funds,” leaving for the ordinary shareholders a xr 5} millions, 
— to about 1} per cent. These figures do not include the claims 
of shareholders and creditors on the seven railways which during 
the last few years have gone into liquidation, and which have 
either been sold to new companies or are being worked by liqui- 
dators. These railways are the Eastern and Western, the 
National, the Berne-Lucerne, the Jougne-Eclepens, the Rigi- 
Scheideck—twice liquidated—the Jura Industrial—twice liquidated 
—and the Ligne d’Italie, also twice liquidated. The total sum 
lost by the shareholders and creditors of these enterprises is 
estimated at 100 million francs. 

A NEW steamer, the Haidar Pasha, intended for service between 
Galata and the terminus on the Asiatic coast of the Ismidt Rail- 
way, was tried last week at the measured mile in-Long Reach. 
The vessel, which is of iron, has been built by Messrs. Samuda 
Brothers, of Poplar. She is 366 tons burden, her length is 155ft., 
breadth 22ft., and draught 5ft. There are saloon cabins on deck, 
as well as cabins below, both fore and aft, with a hurricane deck, 
on which seats are arranged crosswise, as on some of the Swiss 
Lake boats, and over which an awning will be stretched. She isa 
paddle-wheel steamer, and has a rudder at both stem and stern, 
so that she can run out of harbour either end foremost. Her 
ee which have been constructed by Messrs. Maudslay, Sons, 
and Field, are a pair of oscillating surface condensers, of B-horse 
poe nominal, intended to work up to about 450-horse power. 

e cylinders are 87in. diameter, and give a 8ft. stroke. Four 
trials of the s of the Haidar Pasha were made on the measured 
mile about the time of high water, twice with the tide in her 
favour, and against a fresh wind, and twice against the tide and 
with the wind, the mean speed being about 114 knots per hour, 
with about 42 revolutions per minute. Ata luncheon on board, 
Mr. Samuda said that the line with which, by a passage of about 
a mile and a-half, this boat would connect Gonstantinople, ran 
from the suburb of Scutari, down the coast, and as far as Ismidt. 
This railway was intended by the Turkish Government to be 
carried to dad and the Persian Gulf, and, continuing the line 
by sections, it was the wish of Sir W. P. Andrew and others 
to enable travellers to go through from London to Calcutta direct, 
with no more delay than, perhaps, a wait of less than half-an-hour 
at Haidar Pasha. A convention had recently been concluded 
between the Austrian and Turkish Governments, and when the 
“missing link” of the existing system—a line from Sofia to 
Adrianople—had been supplied, a enger from London would be 
able to reach Constantinople in fifty to sixty hours, and to make a 
pleasant excursion into Asia Minor by the Ismidt Line. This line 
was at present only about fifty-seven miles in length. but it would 
before long be carried to Ada Bazar, about twenty-eight miles 
further inland, and thence—a convention ogy Kee already con- 
cluded with the Turkish Minister for Public Works—by sections 

Sone: Persian frontier, with the object of ultimately 


NOTES AND MEMORANDA. 


Tue electric conductivity of phosphor bronze is given as two 
and a-half times that of iron and steel, and one-third that of 
copper. 

THE Comptes Rendus contains a note “On the Electrolysis of 
Distilled Water,” by M. Tommasi. His experiments prove that 
water may be electrolysed, even by the current of a very weak 
battery, provided the calories liberated by this battery are at least 
equal to the calories absorbed by water in being decomposed, 
about sixty-nine calories. ‘ 

Some experimental observations “‘ On Difference of Temperature 
with Elevation” formed the subject of a recent = read 
before the Meteorological Society, by Mr. George Dines, F.M.S. His 
observations were made at Walton-on-Thames during the last six 
years. Two stands, almost identical in size and construction, 
were used, one being place on the ground and the other on the top 
of the tower of the house ; the bulbs of the thermometers in the 
former being 4ft., and in the latter 50ft. above the ground. The 
results show that the average maximum temperature for every 
month is always greater, and the average minimum lower, on the 
ground than that on the tower. 


Ir is well known that the conversion of starch into sugar is 
greatly assisted by pressure ; not only is the diastatic action of the 
soluble albumenoids increased, but under considerable pressure the 
small percentage of free acid, which is a normal constituent of all 
cereals, is sufficient to rapidly convert starch into sugar. It is, 
therefore, as the Brewers’ Guardian remarks, somewhat surprising 
that no practical attempts have been made to mash under pressure. 
In the use of raw grain, a closed mash-tun capable of withstand- 
ing a moderate amount of internal pressure, would be a most 
valuable appliance ; its construction and working would be 
attended with no real difficulties, and the existence of such a vessel 
in our breweries, as a bor. ree to the ordinary open mash-tun, 
would afford valuable aid to the brewer in his efforts to use unger- 
minated grain successfully. 

Ata meeting of the Chemical — on the 20th inst., Dr. 
Ramsay read a paper “On the Atomic Volume of Iodine.” The 
author has determined the atomic volume of boiling iodine. The 
experiment was somewhat difficult owing to the opacity of iodine 
vapour. The results of four experiments were :—34'07, 39°27, 
35°62, and 37°79, the mean being 36°69, with a ee error of 

7749. The numbers deduced by Kopp and Thorpe from the 
lecular vol! of pounds containing iodine were paee 
tively 37°2 and 36. The author concludes that it may, therefore, 
accepted as proved that elements in compounds occupy thesame 
volume as elements in the free state. Thus, the following elements 
ive values in the free and combined states respectively :—Bromine, 

13, 28°1; iodine, 36°69, 36°6 ; sulphur, 21°6, 22°6 ; phosphorus, 
20°9, 20°7 ; nitric peroxide also gives values free 32°0, and combined 
31°5. Dr. Ramsay also read a second communication *‘ On Molecular 
Volumes.” 

At a meeting of the Royal Society, Edinburgh, April 3rd, Sir 
William Thompson read a r on The Conditions of Stable 
Equilibrium of a Rotating of Gravitating Liquid.” Laplace 
proved that a given t of tum in a given mass of 
fluid of oblate spheroidal form, such as had been shown to be a 
form of equilibrium by Newton and Maclausin, required for 
equilibrium a unique value of the excentricity. Jacobi had 
extended the theorem to the case of an ellipsoid rotating round 
the shortest of its three unequal axes. By considering the 
Jacobian ellipsoid which differed infinitely little from a spheroid 
of revolution, Sir William found a certain value for the moment of 
momentum, such that the equilibrium of the spheroid would-be 
stable if, and only if, its t of tum were not greater 
than this critical value. He also discussed the conditions under 
which a disc-shaped ellipsoid would split up into two distinct 
masses, and the limiting values of the excentricities in the Jacobian 
figure consistent with stability. 

Mr. C. Wotcotr Brooks has sent an abstract of a paper which 
he read on March 21st at the Californian Acad of 8 i to 
Nature, giving the temperatures of the ground in the Forman 
shaft of the Comstock lode, at Virginia City, Nevada, taken by 
Charles Forman, superintendent, and forwarded by him for pre- 
sentation tothe Academy. They are taken from the surface to 
the depth of 2300ft., as ascertained by drilling holes not less than 
3ft. deep into the rock, and inserting into the hole a Negretti and 
Zambra slow-acting thermometer, of the pattern adopted by the 
Underground Temperature Committee of the British Association, 
and standardised at Kew. These holes were closed with clay, and 
the thermometers were left in for twelve hours, not less than 
three holes being tried at each point. The following are the 
depths in feet, and temperatures in degrees Fah. :—100ft., 504 deg.; 

t., 55deg.; 300ft., 62deg.; 400ft., GOdeg.; 500ft., deg.; 
600ft., 714 deg.; 700ft., 747 deg.; 800ft., 764.deg.; 900ft., 78 deg.; 
1000ft., 814 deg.; 1100ft. , 84 deg. ; 1200ft., 894 deg. ; 1300ft., 914.deg.; 
1400ft., 964 deg.; 1500tt., 101 deg.; 1600ft., 103 deg.; 1700ft., 
1044 deg.; 1800ft., 1055 deg.; 1900ft., 106 deg.; 2000ft., 111 deg.; 
2100ft., 1194 deg.; t., 116. deg. ; 2300ft., 121 deg. 

THE following rule for ascertaining the true gravity of a wort at 
60 deg. Fah., when the gravity has to be taken by the hydrometer 
at a higher temperature, is given in Allen’s work on “‘ Organic 
Analysis” :—To unity add ‘004 for every degree of specific gravity 
above 1000 (7) shown by the hot wort, and 01 for each Fah. deg. 
of temperature (¢) above 60 deg. Fah. Multiply the sum of these 
by one-tenth of the number of Fah. deg. above 60 deg. Fah., and 
the mepstnct, added to the density of the hot wort, will give a 
number representing the specific gravity of the liquid at 60 deg. 
Fah. The rule is pA mand by the following formula :— i 

(g—1000)4 t—60 t—60 
Thus, if the wort be found to have density of 1052 at a tempera- 
ture of 110 deg. Fah., then by the formula— 
(1052 — 1000) 4 , 110 —60 \ 110 — 60 
G= {14 + 1052, 
G=(1 + ‘208 + 5 + 1052 
G=1°708 x 5+1 
G = 1060°54 
Corrections of densities of cane-sugar solutions for temperature 
may be made by the same formula. 

At a recent meeting: of the Cleveland Literary and Philo- 
sophical Society, held at Middlesbrough, Mr. T. Hugh Bell 
read a paper on “The Salt Deposits of the Tees.” He 
explained the probable*way in which these deposits were originally 
formed, viz., by water containing saline matters being impounded 
and then evaporated. In the Caspian and Dead Seas something 
of the same sort is now in progress. The conditions attending the 
formation of salt deposits were always lacustrine. It was believed 
that the Cleveland deposit was coeval with that of Germany, and 
anterior to that of Cheshire. It was originally discovered by 
Messrs. Bolekow and Vaughan when sonitiad for fresh water 
by boring. Subsequently Messrs. Bell Brothers put down a bore 
hole on the other or northern side of the river, They found the 
salt at a little less depth than it existed on the south side. Goin 
still deeper they d through the magnesian limestone, an 
from thence issued large quantities of marsh gas, which to this 
day can be lighted by applying a lighted match. Another bore 
hole 26in, in diameter at the top, and tapering to 16in. at the 
bottom, has since been put down, the portion traversing the salt 
bed being perforated with holes. Inside is placed a second tube 
open at the lower end. Water is run down the annulus formed 
by these two tubes, and becoming saturated with salt, it rises 
in the internal tube till it is balanced by the annular colwma of 
fresh water. On account of the different specific gravites of fresh 
_ salt water, the latter stands at a co ly lowes than 


MISCELLANEA. 


Tue two new lighthouses on St. Paul’s Island, Canada, have 
been illuminated since March 14th. 

On the 19th inst, Messrs. Edward Finch and Co., of Chepstow, 
launched from their yard a finely modelled iron serew steamer, the 
Rougemont, built to the order of Messrs. John ee Sons, 
of Cardiff. Her rere ge dimensions are, length t., breadth 
35ft., depth of hold 18ft. 3in., with a dead weight carrying es 
of 2000 tons. The engines are compound surface-condensing of 
nominal horse-power, and two large boilers, working pressure 80 lb. 
per square inch, are to be fitted by the builders. 

AT a meeting of the Sanitary Institute of Great Britain, on the 
19th inst., a paper was read by Henry C. Stephens, F.C.S., on 
‘* An Obstruction by Law to Sewage Di »” in which he parti- 
cularly dealt with the claims of what is commonly known 
as the ‘‘ separate system,” and showed that the advantages which 
are supposed to be derivable from the separate system are lost be- 
cause owners and occupiers under the Public Health Act are 
entitled to drain any premises into the sewers of a district. 


It was reported at the fifth annual meeting of the Mining Insti- 
tute of Scotland, held at Hamilton a few days — Ralph 
Moore, Inspector of Mines, in the chair—that the ces of the 
Institute were in a healthy state, and that 104 new members had 
been added during the past twelve months. A committee has 
been oe to examine and report on the different safety lamps 
in use throughout the district, and they are expected to present 
their report at next meeting. Ad ion was also appointed to 
visit Shipley Collieries, near Derby, to report on the system of 
getting coal by the use of caustic lime, A r was read at the 
pois by Mr. D. Johnstone, of Glasgow, “On the Annealing of 

mn. 


THE Lea Conservancy has served notices on the St. Pancras and 
Islington authorities to abate an alleged pollution of a brook, a 
tributary of the Lea, which runs near the Finchley cemeteries of 
these parishes. The brook in question was open, and a few years 
ago contained fish, while now it is an unquestionable nuisance for 
a considerable sew of its course. The authorities of St. Pancras 
and Islii n allege that it is polluted by the drainage of the town- 
ship which has sprung up at Finchley. The pollution of the Lea 
is also occasioned by the township of Leyton, on the eastern side 
of the river, which has now a large population. To meet the 
necessity of purifying the drainage into the river Lea, the local 
authorities propose to adopt the plans of the Rivers Purification 
Association, of Gresham House, London. 

At the fortnightly meeting of the Liverpool neering raged x 
on the 12th inst., a paper was read by Mr. Jas. Morgan ‘‘On the 
Construction of Impervious Street Pavement, with special refer- 
ence to the Methods Practised in Liverpool.” Previous to 1872 
impervious pavements had no existence in Liverpool, and although 
the late Mr. Newlands, in his published report to the Health 
Committee in 1848, strongly recommended on sanitary grounds the 
construction of pitch-jointed impervious pavements, no action. 
was taken for twenty-four years, when the carriageway of North 
John-street was re-constructed. The obvious advantages of the 
system soon became so apenas that at the present time there are 

650,000 


within the city not less superficial yacds of impervious 
pavement, alll laid within nine years by the workmen of the 
corporation. 


Sir Henry Parkes, K.C.M.G., Premier of New South Wales, 
accompanied by Mr. Saul Samuel, C.M.G., Agent-General for the 
Colony, and a number of ladies, visited the works of Messrs. 
Richard Hornsby and Son, Limited, at Grantham, on Wednesday 
last. A saloon carriage was placed at the disposal of the party at 
King’s Cross, and on arrival at Grantham they were met and con- 
ducted into the works from the station entrance by Messrs. James 
and Wm. Hornsby (the managing directors of the ——— Messrs, 
Marley and Ward (directors), and the manager and secretary of 
the company. The visitors were shown round the works, and 
expressed their surprise at the perfection to which mechanical 
appliances had been brought at the Spittlegate Ironworks, and 
were highly gratified withthe various implements and machines 
designed especially for Australian use, in which Sir Henry took a 
great interest. After luncheon at the George Hotel, the party 
returned to town in the afternoon. 

Tue Austrian Government, after a trial of Nordenfelt lin. 
bullet guns and Hotchkiss 14in. revolving in 1878, decided 
in favour of the Nordenfelt, and purchased a large quantity of 
them for their Navy, which proved so unsatisfactory that the 

uestion was opened again last year, and another trial made with 
the Hotchkiss revolving cannon of three sizes of naval guns— 
light 37mm., long 37mm., and 47mm. ‘guns—firing projectiles of 
11lb., 1}1b., and 241b. They have adopted the 47mm. gun, 
firing 24 lb. projectiles, and give as the reason for their decision 
that at all ranges the 47mm. gun, on account of its larger 
calibre, is much more effective than the 37mm., and at long ranges 
the proportion is still more in favour of the 47mm., owing to its 
heavier projectiles losing their velocity less rapidly. In considera- 
tion of these facts the 47mm. is not only effective against steel 
torpedo boats of 10 to 15mm. thickness even at long ranges, they 
can also be usefully employed in fighting to io rams or torpedo 
vessels, such as are recently being constructed, also against modern 
cruisers, for which the smaller guns in most cases would not be 
sufficiently powerful. The rapidity of fire of both sizes of guns 
being about equal, the commission gives the preference to the 
47mm. Hotchkiss revolving cannon, 

Our [Birmingham correspondent ‘says:—“‘An engineering con- 
tract ngs now under execution in that district which, when 
delivered, will form one of the objects of interest which will be 
inspected by the Institute of Mechanical Engineers during the visit 
to Leeds in August. It is thé construction by Messrs. Joseph 
Wright and Co,, of Tipton, of three large-sized Berryman patent 
water heaters for the gg Tron Company, Leeds. 
heater will be over 30ft. high, and they are to. work in conjunction 
with Green’s economiser in supplying thirty boilers with water at 
@ guaranteed temperature of from 220 deg. to 240deg. Forty- 
seven engines and steam hammers will exhaust their steam into 
the heaters, which are calculated to purify and heat 10,000 gallons 
of river water an hour, The Monkbridge Company expect by the 
use of these heaters to effect a saving in their consumption of coal 
of 6000 tons per annum. Messrs. Wright are now also negotiating 
for thesetting up for another firm of the largest set of heaters ever 
contemplated.” 


TuE Electric Lighting Bill was discussed on the 20th inst. at 
considerable length by the Council of the Association of Municipal 
Corporations at their offices in Westminster. After a long and 
animated discussion, it resolved to memorialise the President of 
the Board of Trade for the adoption in his’ Bill of the following 
amendments suggested by the Council, viz.—{1) No application 
for a licence or provisional order under this Act shall be made in 
respect of all or any part of any district of- gas supply of a local 
authority without three months’ notice ‘to such 1 authority, 
who shall be entitled within that period to make application for a 
licence or provisional order; and until stch application has been 
disposed of no other application shall be made or entertained. (2) 
No application for a licence or provisional order on the part of any 
company or person shall be made in respect of all or any part of 
the district of a local authority without three months’ notice to 
such local authority, who shall Within that period be entitled to 
make application for a licence or provisional order ; and until such 
application has been disposed of no other application shall be made 
or entertained. (3) No powers of public lighting now vested in 
the local authority in relation to streets shall be interfered with 
or affected by any provisional order, —-* agreement with the 
local authority. (4) That no electric lines or overhead works 
across or over streets be authorised by any provisional order withou* 
the oonsent of the local authority, 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—Madame Boyveau, Rue de la Banque. 
BERLIN.—Asuer and Co., 5, Unter den Linden. 
VIENNA.—Messrs, Geroip and Co. 

LEIPSIC.—A. Twiermeyer, Book 

NEW YORK.—Tue Wititmer and Rocers News Company, 


81, Beekman-street. 


TO OORRESPONDENTS. 


*,* All letters intended for insertion in THE ENGINEER, or 
containing — must be accompanied by the name and 
address of writer, not necessarily for publication, but as a 
proof of good faith. No notice whatever will be taken of 


Stone Sawina (Aberdecn).—Letters await the application of this corre- 
dent. 
E. f—Apply to H. mer 219, Strand, London, and to the Model Dockyard, 


Fleet-street, London, B.C. 
R. N. (Water-street, Birmingham).—We do not think invention is 


your 
new, and cost of the bicycle, | 7, 


we do not think it would be 
G. P. C, (Dublin.).— We really cannot see that your letter throws any ene 


such machines will cost about £100 each. They charge £16 for a lamp, 
which can be made for £5. It would be most unfair to the electric light to 
saddle it with charges which are only legitimat until p have been 
reimbursed for their work, and the company has been paid for the risk it 
has run and the enormous charges incurred in introducing the light to the 
public. Youdo not advance a single arguinent to gen that we have said 
what is erroneous. The cost of an engine-house may be anything between £10 
and £1000. The cost of coupling up lamps—64 lamps over five milese— 
means the cost of ten miles of wire, and a certain unknown quantity for 
labour. You will hardly argue that wire is worth £10 a mile, whatever 
may now be charged for it. We have estimated the cost of maintenance at 
a much higher sigure than Messrs, Hammond, and we see no reason to alter 
our views. If you will prepare an estimate of the cost of the plant for 
64 lamps of 1000 candles each, on a commercial basis, and eliminating 
royalties, we shall have much pleasure in publishing it. A comparison of 
such an estimate with the actual charges made by Messrs, Hammond, and 
other firms, would no doubt prove very instructive. : 
Erratum.—/n our description given last week of Steam Steering Gear, 
Mr, Coulson Douglas was incorrectly referred to as Mr. Douglas Coulson, 


MACHINERY FOR MAKING WELDED COPPER TUBES. 
(To the Editor of The Engineer.) 
Sim,—Would any of your readers kindly inform me who can supply 
me with a machine for making copper welded tubes out of ae gone 


perfectly cylindrical ? 
April 20th. 
GRAIN ELEVATORS. 


(To the Bditor of The Engineer.) 

S1r,—I have an inquiry for several machines—grain elevators—to load 
and unload such goods as prin, and convey it from the stores to the 
ships, and vice versd. May I ask the kindness of your to let me 
have the names of the of such appliances ? 5 
Paris, April 22nd. 


MR. JOHN HOWARD KYAN. 
(To the Bditor of The Engineer.) 

Sir,—Can any of your correspondents give me some biographical 
details of John toward Kyan, the inventor of the process of F magne 4 
wood known as “ kyanizing?’ References to periodicals will be suffi- 
cient for y | pu , which is purely historical. I want the exact date 
cue ort, and the same particulars relating to his death, if he is 
no r q 


Historicvs. 
CHILLED CAST WHEEL BOXES, 
(To the Bditor of The Engineer.) 
S1r,—Having read ‘‘ Foundry Manager's” letter in answer to “ F. K.,” 
it appears to me that “‘ Foundry Ma " knows very little about the 
subject, and he is only acquainted with one particular shaped box, for it 
is a very common tice to cast bushes for cart wheels with a tapered 
hole. in the middle a chamber is formed so as to surround the axle; 
its object is to contain grease for lubrication, The cores used for these 
are cast iron pins turned and polished, and around the middle a thick- 
ness of sand is wrapped to form the grease chamber. This part is made 
of sand to allow the core pin to be driven out of the bush when cast. 
The bushes are cast tem | with the feathers at the bottom. Now if 
“PF. K.” will drill a hole in the centre of his core pins lengthways, and at 
the part where he fits his thickness of sand for the grease chamber drill 
several small holes radially to meet the one a drilled length- 
ways, he will then easily get rid of his air and over the difficulty. 
rays-inu-road, April 26th. PATTERN MAKER, 


(To the Editor of The Engineer.) 
Sir,—In to ‘Foundry Manager,” we beg to enclose two rough 
Ph ape bushes ; they are the common kind used for wooden cart 
wheels. There are two kinds made, viz, those chambered all round, and 
those with three recesses. We have cut recesses in the chills for the 
latter kind, and then fitted cores made of fire-clay wash and sharp river 
sand into these recesses, and projecting the requisite depth beyond the 
face of the chill. You will see there is no way for the air to get off these 
cores except by drilling holes in the chill and leading to top or bottom, 
but this causes much trouble, as the holes 7“ sto, up hard, We 
have tried oil sand, loam, clay wash and sand, and plum and sand, 
and the fire-clay and sand put on wet and dried on the chill has 
answered best, but none have answered without taking the air through 
the chill. We also find that where the metal comes in contact with 
chill on first entering the mould, it burns into it, as there is a constant 
stream of hot metal impinging on one place until the mould is full, The 
tackle for these boxes is very expensive to get up, and they do not pay 
unless you can make certain that every one cast will be good. We sho 
feel grateful for any information on the subject, as we are at great loss 
on account of blown castings and also burnt R, anv F, K, 
Ireland, April 23rd. 
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MEETINGS NEXT WEEK. 

Tne Lystirution or Crvit Enoingers.—Tuesday, May 2nd, at 8 p.m.: 
Paper to be discussed, ‘‘ Harbours and Estuaries on Sandy Coasts,” by 
Mr. L. F. Vernon-Harcourt, M.A., M. Inst. C.E. 

Socizty or Enaineers, — Monday, May Ist, at 7.30 Fae “On the 
Utilisation of Tidal Energy,” by Mr. Arthur Oates, the leading features 
of which are as follows:—The power and value of tidal energy, and 
means of utilising it, with a description of the tidal dam, its construc- 
tion and action. Concluding with a statement of the conditions most 
likely to render tide utilising works successful. 

CuemicaL Sociery.—Thursday, May 4th, at 8 p.m.: ‘“‘ Recent Develop- 
ments of the Theory of Dissociation,” by Professor J. Dewar, F.R.8. 

Society or Arts,—Wednesday, May 3rd, at 8p.m.: Twentieth ordinary 
meeting, ‘The Fire Risks Incidental to Electric Lighting,” by Mr. 
Thomas Bolas, F.C.8. Mr. W. H. Preece, F.R.S8., will preside. Friday, 
May 5th, at 8 p.m.: Indian Section, “Experiences of an European 

emindar— wner—in Behar,” by Mr. James Mylne. Sir George 
Campbell, K.C.S.1., M.P., will preside, 


DEATH. 
On the 27th inst., at his residence, Kew, Henry Hooper, Esq., C.E., 
late of Her Majesty's Indian Service—third son of the late George 


ich | Hooper, Esq., of Grove Lodge, Clapham Park—in his 54th year. 
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COOPER’S HILL COLLEGE. 

On Friday, the 21st inst., Mr. Gibson moved in the 
House of Commons for the appointment of a Select Com- 
mittee “to inquire into the working and expense of 
Cooper’s Hill College, and report if it is desirable for the 
public service to retain the present system, or whether 
any, and if so, what, changes and modifications should be 
made.” After a prolonged discussion the House was 
divided—for the motion 27, against it 78; so that Mr. 
Gibson was beaten by a majority of 51. This result was 
just that anticipated. It was to the last degree unlikely 
that the Government would permit themselves to be 
defeated concerning a College which was founded eleven 
years ago by the Duke of Argyll. But the question is 
really one concerning which the wishes of Parliament or of 
a Government can effect but little. All such establishments 
as that at Cooper’s Hill stand or fall ultimately on their 
own merits, and the evidence is not wanting that Cooper’s 
Hill College is practically doomed. It has ceased for some 
time to be what it once was—a school intended exclusively 
for the education of engineers for India. The Government 
will no longer tee employment for its trained 
students. Not one-third of the number it can accommodate 
can obtain berths in India, and an attempt is being made 
to keep the College books full by offering a very but 
very expensive education to many men who have no 
intention of going to India. Costly as the education 

iven is to parents and guardians, the College is far from 

ing self-supporting. e expenditure on the Institution 
was in 1877-78, £20,427, while the receipts were only 
£18,254 ; in 1880-81 the expenditure was £19,812 and the 
receipts £15,125. During the past eleven years the 
enormous sum of £317,000 has been spent and £148,000 
received in connection with Cooper’s Hill College. It has 
been calculated that every student turned out has cost the 
Government £321. If the result had been satisfactory 
there might have been little to say on this subject. The 
price would not, perhaps, be too high to pay for securing 
the services of a trained engineer; but the results have 
been the very reverse of satisfactory, and they could not 
possibly be otherwise. 

As the true point at issue was overlooked by the Mar- 
quis of Hartington and others who took part in the debate 
—we presume because, not being engineers, they knew 
next to nothing of what they were talking about in its 
most important aspect—we may be excused if we endeavour 
to summarise matters a little. In India we had numerous 
ge These were won with the sword and kept 

y thesword. The military power was practically the only 
power in Hindostan. As settled on the country it be- 
came apparent that the aid of the engineer must be called in. 
For the most part his work was of a very simple character. 
It consisted in making embankments, constructing irri- 
gation canals, making a few roads, and doing a compa- 
tively small quantity of railway work. Practically there 
were no civil engineers in the country; but there were 

lenty of military engineers, who had little to do. 

othing was more natural than that these gentlemen 
should set to make roads and embankments. But by 
degrees the work augmented in quantity, magnitude, and 
importance, and it was found that not only were military 
engineers not competent to execute it, but not plentiful 
enough. So a few civil engineers were employed, and by 
degrees their number was augmented. At last a period came 
when the Indian Government found itself stranded. The 
supply of engineers was exhausted, that is to say, no more 
could be had at the price offered. Then Lord Stanley—the 
present Lord Derby—in order to obtain more engineers, 
established a system of competitive examinations in this 
country. A certain number of appointments was offered 
in India to candidates who liked to compete for them 
by examination and in this way very many 


mark, | men were obtained. The “Stanley engineers ” still enjoy 


a high reputation in India. But on the first incep- 
tion of the scheme business was not very good in this 
country. Engineers were not busy, and plenty of candi- 
dates were secured. After a time however, trade got 
better, and engineers obtained employment from better 

y-masters than the Indian Government. The supply of 

tanley engineers dwindled down. The Indian Govern- 


; | ment was outbidden. At this crisis the Duke of Argyll, then 
Secretary 


of State for India, established Cooper’s Hill 
College. He had a vast country to deal with requirin 
the aid of the engineer on every side to civilise an 
enrich it; but instead of a yy pa of the talent and 
experience ready to his hand in this country, he sent half 


the | thus expended had been added to the £16,000 a yea 


= 
a hundred boys to school to learn engineering. Cooper’s Hill 
has cost this country £169,000; what it has cost India will 
never be known. For £16,000 a year the services of sixteen 
trained and talented engineers could /have beer- obtained. 
Can it be doubted that these men would have been 
infinitely more useful than the three or four hundred 
college students who went to India, ignorant of the 
very rudiments of the practical of their pro- 
fession? But the matter does not end here. These youn; 
gentlemen had to be paid while in India. If the sun 


above mentioned, it will be seen that a large sum woul 
have been obtained out of which to pay a competen| 
staff a proper price for its services. ee the circum 
stances, there never was, haps, a more fatuous schem{ 
than that of the Duke of Argyll. It was begun ané 
continued in direct opposition to the advice of every 
influential member of the profession. Colonel Chesney 
himself admitted that Cooper’s Hill did not profess to 
turn out ge engineers, But the one thing 
wanted in India, then and now, is the practical engi- 
neer. In this country, a young man with a good 
theoretical knowledge of his business can always get 
assistance to pull him through in practice from foremen, 
but in India the young engineer is left on his own resources 
and comes to grief accordingly. Some of the stories told 
of the doings of Cooper’s Hill men in India would be 
ludicrous were they not melancholy. Thus we hear of one 
young fellow who was sent some distance up the country 
to drive piles in a somewhat rapid stream. He knew from 
books all about piles. A whole week and his chief 
sent someone to find how he was getting on, but he was 
not getting on at all. He could have driven the piles well 
enough if only he could get them on end, but this he and 
his men were entirely unable to do. An English foreman 
could have had the whole lot driven in two mas Agai 
we have the story of the man who made a bench mark on 
the bark of a tree in la ing out a railway, and it was sub- 
sequently found that a bei ge put upon this section of the 
line was all out of level. The ingenuous youth had for- 
gotten that trees grow fast in India, and in the year 
which had elapsed since his levels were taken the tree 
had got up a foot or so. We have taken no small 
trouble to ascertain for ourselves from Government 
engineers of the highest grade employed in India 
what the Cooper’s Hill man can do; and the answer 
has always been the same, “ When he comes out he 
can do nothing.” “Cooper’s Hill men are gentlemen, and 
nice fellows ; but they are not engineers.” So notorious did 
this become at a comparatively early Foe that a system 
was tacked on to the Cooper’s Hill College scheme, by 
which the student got a few months’ practical work in the 
office of some leading English engineer, to the infinite 
advantage of a student who knew how to avail himself of 
his opportunities. 

The true cause of all the difficulties the Indian Govern- 
ment has had to encounter as regards engineers, is simply 
that the Government would not payenough to obtain what 
is wanted. Payment again means something more than 
money. In the matter of pension and position, the military 
engineer has always been better off than the civil engineer. 
If the Indian Government thought proper to do what is 
right it could have to-morrow a large supply of competent 
men. Of course no such step will be taken. In writing'as we 
do, we have no intention of disparaging Cooper’s Hill 
students ; they are in no way to blame. The education 
they obtain is in fault, not the men themselves. What 
would be thought of the students turned out of a hospital 
in which they never saw an operation performed, and in 
which the highest practical instruction they got consisted 
in operating on a wax leg or arm? But this is precisely 
analogous to the education given at Cooper’s Hill; the 
men there are taught one-half, and that, as regards India, 
the least important half of their profession. 

Sir G. Campbell expressed on Friday night the popular 
impression when he said that “ when Cooper’s Hill College 
was established the state of the public works service was 
so unsatisfactory that it was undoubtedly necessary that 
something should be done to secure a supply of young 
men.” is is the theory which has done so much mis- 
chief. India did not want young men; she wanted men 
in the prime of life, and in full ion of their powers 
—men practically as well as theoretically trained. There 
was not then, and there is not now, an of such engi- 
neers in this country ; but they must be well paid. The 
Indian Government offered £400 and £500 a year to men 
who in this country could get the same sums, and much 
more. Bearing in mind the difference between the 
value of money in the two cases, it will be seen that the 
remuneration offered was quite inadequate. It is much to 
be — that this fact was not brought out as fully as 
it ought to have been during Friday night’s debate. As 
for per’s Hill College, it will probably die of sheer 
inanition, The Marquis of Hartington stated, in 
reply to Mr. Gibson, that for many years to come India 
will not need more than ten engineers, or fifteen at the 
utmost, annually. This means, of course, that little money 
is available for public works, But the College has been 
established, and as it cannot be kept going by ten ora 
dozen pupils, it has been opened to the general public. 
When it has been found out that a most expensive educa- 
tion is imparted, which education is practically useless as 
a tool for earning money, the College will lose the small 
remnant of popularity which it now enjoys. It was a 
mistake from the beginning, and it is astill greater mistake 
to endeavour to perpetuate it after the object for which it 
was called into existence has ceased to exist. The sum 
which will be wasted on it could be better spent.in paying 
the ten or fifteen well-trained and i engineers 
who are wanted in India each year. 


DIVING. 

Ir ought not, we think, to surprise anyone to discover 
that diving has now-a-days become a trade by itself, and 
that the manufacture of apparatus connected with the 
process is a speciality in which numerous firms are 
engaged. The complexity of modern civilisation has been 


RONUMOUS 
in brief, an assertion that the statements we have made concerning the cost 
of electric lighting, based on the result of an experiment made at the 
Crystal Palace, are wrong. It would be impossible in the present state of 
affairs to put forward any estimate against which the same charge co 7 
not be brought. Our estimate was based on certain conclusions at wh 
ny engineer arrive who the of the 
which he had to deal. The fact that at the present moment the Brush 
Blectric Light Company charge high prices 18 quite beside the question. 
Messrs. Hammond ask £400 for a Brush machine; when made in quantities 
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the cause and es of many inventions and of 
much activity of mind, 

creation and separation of many distinct branches of 
investigation and trade, and the domain of knowledge and 
the field of engineering have become so great that it has 
been found n to allot different paths to the espe- 
cial care of their own curators. That this state of things 
should have some inherent drawbacks is not surprising ; 
but they are drawbacks which we fear are not easily to be 
remedied, nor, if they were, would it be our business here 
to inquire into them. What we desire to point out is that 
there are spheres of activity of so special a character that 
those not engaged in them know very little of the progress 
that is being made in them, and diving we hold to be one 
of these. 

The late Naval and Submarine Exhibition at the Agri- 
cultural Hall at Islington has afforded a rare opportunity 
to those who have not had occasion to investigate the sub- 
ject specially to observe the contrivances which have 
reduced the calling of the diver to one of reasonable 
safety, and actually to see the use made of these con- 
trivances in the tank which was erected in the middle of 
the Hall. This tank was furnished with windows, through 
which the men under water could to some extent 
watched by the public ; and the conditions of actual prac- 
tical diving were imitated as far as space would allow, 
though of course the depth and pressure were far short of 
what would occur in the generality of diving operations. 
The diving tank was certainly the most popular of all the 
exhibitions at the Hall; and we are not surprised at this, 
considering how special is the condition of the diver and 
how invisible his ordinary operations are. Round about 
the central tank were the seven exhibition stands of as 
many makers of diving machinery ; but these seven stands 
only afforded ‘examples of two really different systems of 
artificial diving which are much in vogue at the present 
time, for the diving bell may now be considered as quite 
obsolete for practical purposes. These two systems are— 
First, that in which air is pumped from above down to 
the diver, who is enclosed in a water-tight dress only open 
at the valves, through which the excess of air escapes ; 
and, secondly, the later method, in which the diver takes 
down a supply of oxygen to fill the place of that which is 
absorbed by the lungs, and a suitable filter for extracting 
from the breath exhaled the carbonic acid; these two 
chemical operations really constituting the purification of 
air for breathing purposes, as the nitrogen can be used 
over and over again in the lungs. 

The former system being the older and more established 
and easily understood among divers, finds a larger number 
of supporters than the second more recent and chemical 
method. Accordingly we find that six out of seven manu- 
facturers supply apparatus founded on the first system, 
and two the oxygen apparatus; one enterprising firm, 
Messrs. Barnett ae Foster, recognising the advantages of 
the two systems and manufacturing both kinds of appa- 
ratus ; and undoubtedly each system has its advantages, 
some of which we will point out. The air pumping system 
is well understood by divers, and does not involve the 
machinery for making and compressing gas. There 
is no particular limit to the time a diver can be 
continuously under water. A diver under the new 
system might outstay under water his supply of oxygen. 
Under the old system, in case of accident, the diver 
can perform the operation called technically “blow- 
ing himself up,” that is, he can close more or less 
the outlet valves, and allowing his dress to become inflated, 
bring himself to the surface. <A diver, with the oxygen 
apparatus, can usually do this too ; but towards the end of 
his supply he might find it inconvenient or impossible. 
On the other hand, the oxygen system has its special 
advantages. The diver is independent of anyone above the 
surface. The breathing apparatus being also independent 
of the diving dress, an accident might occur to the latter 
without producing serious evil. As there is no air tube 
connecting the diver with the surface, he can move about 
the more freely among the débris of a wreck. He can 
penetrate a long heading, where it would be impossible to 
drag an air-hose. In shallow water a flexible helmet can 
be substituted for the large copper one, which, however, is 
essential in deep water. The diving staff, too, is less 
numerous under this system. Altogether there is no 
doubt that Messrs. Fleuss, Duff, and Co., to whom the 
oxygen apparatus is due, have contrived to bring a scien- 
tific idea into a practical working form. Of course the 
diver will have to become accustomed to the use of the 
thing, and especially will he have to be careful to regulate 
the duration of his stay below by his depth. He takes 
down with him as much oxygen as would fill six cubic feet 
at the atmospheric pressure, but it has all been pum 
into a volume of three-quarters of a cubic foot—z.e., it has 
a pressure equal to eight atmospheres. The depth of 
water corresponding to this pressure is 264ft.; so that, if 
the diver were working at a depth of 132ft., it is obvious 
that the elasticity of the will be expended when half 
the original weight has been consumed. Whereas, if the 
diver is working close to the surface of the water, the 
elasticity of the gas will last till seven-eighths have been 
used. There is some reason for thinking that in respi- 
ration the important thing is the weight of oxygen taken 
into the lungs rather than the volume. For instance, 
more rapid breathing is necessary on an Alpine summit 
than on ordinary altitudes, and on the other hand, the 
breathing of divers is performed more slowly than when 
they are doing the same amount of work in the air. Still 
the rate of breathing, and therefore the absorption of 
oxygen, under pressure, is certainly greater than would be 
the case if absorption went on uniformly and independently 
of the compressed state of the gas. 

The skilful use of the oxygen apparatus must therefore 
be a matter of experience in the diver; but there is no 
reason why a careful man should not be as perfectly safe 
in a dress of this sort as in one on the air-pumping 
system. Some few improvements may be at once sug- 
gested, and others may suggest themselves as experience 
increases. We certainly think that some gauge may be 
eontrived which, read perhaps by the touch, may inform 


the result of which has been the | his 


the diver of the difference of pressure in and outside of 
is oxygen reservoir. The tubes, too, between the filter 
and the mouth of the diver seem to us to be too weak, 
and in their position too exposed to be pulled away from 
the metallic junctions by accident. Externally the diver, 
equipped for descending, carries on his back a knapsack 
containing the reservoir of oxygen below and above the 
ebonite filter, and on his breast a flexible wind bag. The 
filter is divided into four vertical partitions, and the air 
passes up and down these through alternate layers of 
caustic soda and tow. Below there is a sink for any moisture 
which may be formed. The two ends of the filter are con- 
nected by flexible tubes with passages in the mask leading 
to the mouth of the diver, who breathes by means of his 
mouth alone. One of these tubes is for inhaling, and the 
other for exhaling, and they are furnished with beautiful 
metallic valves, opening, of course, so as to keep the current 
always in the same direction. The breast bag is in con- 
nection with this circuit, and rises and falls with respira- 
tion. It is also in connection with the reservoir through a 
screw valve, which is operated by the hand, and is opened 
periodically for a moment to charge the circuit with 
oxygen. ‘Thus it will be seen that the breathing gear is 
entirely independent of the diving dress. A mask is neces- 
sary to enable the diver to use hiseyes. For shallow water 
this may be flexible, but in deep water the mask must take 
the form of a rigid helmet to prevent pressure upon the 
face. 

In all systems of diving the body is subjected to the 
pressure corresponding to the depth. This may be trans- 
mitted through the dress directly, the folds of which 
pressing locally may give the diver a good deal of pain. 
This can be removed L allowing the air or gas to fill the 
dress, in which case the pressure is transmitted uniformly 
by the air or gas, and gives no pain to the diver. But 
this inflation has its evil in rendering it hard for the diver 
to keep at the bottom. When necessary, however, it is 
performed in the air pumping gear by closing more or less 
the escape valves, and in the oxygen apparatus by opening 
the reservoir valve for an instant at the same time as the 
mouth, when the gas will escape directly into the dress, 

It is of course very often an advantage to have artificial 
lights to assist operations under water. A variety of these 
have been invented. Of course there is the electric lamp. 
Messrs. Siebe, Gorman, and Co. exhibited at the Agricul- 
tural Hall a somewhat ponderous example, and Messrs. 
Applegarth and Denayrouze an oil lamp whose combustion 
is supported by air from the pumps, introducing yet 
another possible cause of entanglement in the shape of an 
additiona! connection with the surface. The makers of 
the oxygen apparatus sell a lamp in which oxygen in a 
compressed form supports the flame. This lamp is quite 
portable, and needs no attachment to the surface, but 
of course it would only be advantageous where the 
oxygen generating apparatus is present. One defective 
point in all systems of diving is the want of an expe- 
ditious means of communicating directly with the sur- 
face. The signals which can be given by pulling a 
rope are very few, and nothing unexpected, and at 
the same time important, can be communicated by this 
means. Telephones and speaking tubes have been tried 
and given up. In the air pumping apparatus the speaking 
tube in its simple form gave too free a vent to the air, but 
we cannot help thinking that speaking tubes with 
vibrating diaphragms might be attached to the tube 
supplying air; the motion of translation which the air in 
the tube has would have very little disturbing effect upon 
the vibrations on which the transmission of sound depends. 
At present, however, communication between the diver 
and the surface is carried on by means of a slate and cord. 
a mode which it is difficult to suppose does not admit of 
improvement. 

e close this article by giving a list of the oye 
firms who manufacture diving apparatus, and who exhi- 
bited at the Naval and Submarine Exhibition. Makers of 
apparatus _ the system of pumping air to the diver: 
Messrs. Siebe, Gorman, and Co., Lambeth; Applegarth 
and Denayrouze, London and Paris; Routh, Davis, and 
Co., Westminster-chambers; Sadler and Co., Oak-lane, 
London ; Lang and Son, Gerrard-street, Soho. Makers 
of the oxygen diving apparatus: Messrs, Fleuss, Duff, and 
Co., Cannon-street. Makers of both descriptions of 
o—- ‘gear: Messrs. Barnett and Foster, Forston-street, 

ndon. 


A GREAT PLATE MILL. 


Tue West Hartlepool Ironworks, recently purcl:ased by Messrs. 
Gray and Gladstone, have been remodelled under the supervision 
of Mr. W. Prosser. The works, when previously going, were 
principally engaged in the iron rail trade; the works, as now 
designed, are the most complete ship-plate manufactory in the 
country. They comprise two puddling mill trains, for rolling 
12in. to 20in. puddle bars; there are five 80 cwt. steam hammers, 
and ninety-six puddling furnaces in the forge. The finishing 
department contains three plate mills, a large 28in. train, capable of 
rolling plates up to 6ft. wide and 40ft. long. This mill has ten 
first-heating furnaces and four wash-heating furnaces, a separate 
blooming mill, the reversing gear of which is three bevelled 
wheels, 6ft. diameter, made by the Lilleshall Iron Company ; a 
pair of single grooved rolls take in the pile, 16in. square, and 
draw it down in a few passes to a slab Sin. or 6in. thick. This 
mill has a steam reversing engine and asteam lift for the bloom; the 
furnaces are all fitted with charging cranes and steam drawing- 
out gear. The finishing mill is driven at a speed of 25 revolu- 
tions per minute by an engine going at the rate of 75. The 
heavy reversing wheels, weighing altogether 150 tons, were made 
by Messrs. Taylor and Farley, of West Bromwich, who also su 
plied the housing and rolls, which are equally massive.” The 
output from this mill will be from 50 to 60 tons per shift of twelve 
hours, or 600 tons per week. The floor for this mill is 75ft. 
wide by 200ft. long, giving ample room for laying down the hot 
plates. The plates immediately they leave rp are drawn 
out on to this floor by steam machinery. The shearing shed is 
supplied with Buckton’s 10ft. shears, and with a 7ft. Lilleshall 
shears, and a powerful scrap shears by De Bergue, all of the 
newest and strongest design. The second mill is a 6ft. by 24in. 


train, and has six mill furnaces ; it is an ordin ullover mill, but 
has a steam lift to the breaking-down rolls, w facilitates the 
work very mueh, The furnaces in this mill have steam charging 


and drawing-out gear. The output in this mill has exceeded 
330 tons in one week. A third mill, 5ft. 6in, by 24in., with three 
mill furnaces for the lighter class of plates, with an output of 
100 tons per week, completes the arrangement of the works, and 
gives them altogether a capacity of 1000 tons per week. We 
understand the firm have 40,000 tons of plates on their books 
for manufacture over the next twelve months. 


THE EARNING POWER OF RAILWAYS. 


ALTHOUGH it cannot be said to be an exact test, yet approxi- 
mately the mileage receipts of railways affords the fairest test of 
their earning power ; and an illustration or two may be of interest. 
Certainly the highest in this respect are the nger lines. In 
one recent week each mile of the Metropolitan Railway earned 
£891—the highest amount reached in that week by any of our 
British railways, and more than fifty per cent. above that of its 
neighbour the Metropolitan District. The North London 
followed with an average mileage receipt of £727, and one or two 
other of the short passenger lines also earned large mileage 
receipts. Coming to the south-country lines we find the London 
and Brighton earned £116 per mile ; the London, Chatham, and 
Dover, £157 per mile; and the South-Eastern, £124. The great 
lines do not show quite so well; the Great Western receipts aver- 
aging only £67 per mile for the week ; the Midland’s, however, were 
£110; whilst the North Eastern’s were £87 only ; and those of 
the Lancashire and Yorkshire stood in strong contrast thereto at 
£154, and the much-abused Manchester and Sheffield had a 
weekly mileage receipt of £113. It is evident, however, that 
the density of the districts served by the railways has much 
to do with the mileage receipts, and that the passenger traffic 
yields the best results. But it is worthy of the consideration of 
the directorates of railways whether they have done all in their 
power to cultivate business by giving full, speedy, and cheap 
facilities for traffic, and by making these understood. In the 
metropolis there is scarcely a resident who does not know rates, 
times, and routes of trains ; but in the country districts this 
is far from being the case, and this ignorance and the scant 
service prevents travelling in some degree. Our railways 
might be made more lucrative in general if the directors 
would turn their thoughts more to the cultivation of cheap 
traffic by the regular trains, and if they would expedite their 
service. 


A PHOTOGRAPHIC GUN, 


Iv taking instantaneous photographs it is well known that 
some difficulty is experienced in bringing the object into the 
field of the camera. The process of taking aim at, for instance, 
a moving object such as a ship has sometimes to be repeated 
several times, and in the end the result is unsatisfactory. Mons. 
Marrey has, to get over this difficulty, designed a photographic 
gun. This is neither more nor less than a very large revolver, 
with a stock to put to the shoulder. The barrel is a telescope, 
that is to say it contains the lenses of a camera; there are six- 
teen apertures which take the place of the chambers. The 
photographer puts in a sensitised plate behind these apertures, 
and performing an operation analogous to cocking the weapon, 
he is ready for the field. On seeing a flying bird he 
takes aim and pulls the trigger, the chamber revolves once, 
and in one second he obtains sixteen little pictures of the 
bird in various positions, Hitherto Mr. Marrey has made 
use of his photographic gun for the purpose of investigating the 
flight of birds. In this case clearness of definition is of little 
consequence, so long as a dark image or silhouette the shape of 
the bird is obtained, so that it matters little whether the object 
aimed at be focussed or not; but it is obvious that in a multi- 
tude of other cases the image can be obtained perfectly in 
focus. Indeed it will be seen that the system of thus carrying a 
small camera to be steadied against the shoulder admits of 
extension, and may prove of the utmost service to the photo- 
grapher. 

LIFE-SAVING APPARATUS. 


Mr. BARNETT gave two prizes—one of one hundred guineas 
and the other of fifty guineas—in connection with the Naval and 
Submarine Engineering Exhibition; the first “for the best 
means of saving life in cases of shipwreck ;” and the second for 
the “ best invention of a humane character connected with sea- 
faring.” Admirals Boys and Hood, and Sir Digby Murray— 
Board of Trade—acted as judges. They report, “ After a careful 
examination of all the exhibits brought to our notice, with the 
object in view, we award the one-hundred-guinea prize to Mr. 
R. Roper, Stand 82, for his bridge raft, as affording the readiest 
means seen by us in case of shipwreck of saving collectively a 
large number of persons and supporting them above water for a 
lengthened period. The fifty-guinea prize to Messrs. J. and A. 
W. But, Stand No. 309, for their contrivances of cork mattresses, 
hammocks, cushions, seats, &c., for supporting individually 
persons in the water till further assistance can be rendered.” 
It now remains to be seen whether any action will be taken by 
the Board of Trade or shipowners to render useful, appliances 
which have been pronounced good by such eminent authorities 
as the judges named. 


THE CRYSTAL PALACE ORGAN, 


Messrs, GRAY AND DavVisON are now carrying out a work at the 
Crystal Palace which will be approved by all lovers of organ 
music ; they are practically reconstructing the great Handel 
Festival organ, and introducing the most modern improvements, 
Hitherto it has been blown by nine men, the bellows being 
placed in one of those upper galleries, to which the public are 
never now admitted, for some not well understood reason. In 
future it will be blown by three of Joy’s organ blowers, supplied 
by Messrs. Hathorn, Davey, and Co., of Leeds. The organ will 
be revoiced and fitted with pneumatic action, by which the touch 
will be made as light as that of a pianoforte. It will also be fitted 
with a carrillon of bells of considerable size. The renewal of the 
organ is an extensive work, and will hardly be completed before 
the middle of June. 


THE SHIPWRIGHTS’ COMPANY’S EXHIBITION 
OF SHIPBUILDING MODELS. 

Tus Exhibition, which will be held in the Fishmongers’ 
Company’s Hall, London Bridge, is to be opened on the 
3rd of May, and promises to be the largest and most inte- 
resting Exhibition of naval models that has ever yet been 
got up in this country. The Shipwrights’ Company; 
the promoter of the Exhibition, has endeavoured, 
with commendable zeal, to make it of an international 
character, and has invited foreign nations to exhibit 
models of their vessels, in addition to the Admiralty and 
our own shipbuilders and shipowners. The Governments 
ae well as private shipbuilders of several countries have 
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cordially responded, and the great naval Powers, including 
France, Holland, and Sweden and Norway, have taken an 
active interest in the enterprise, and many models, some of 
exceptional merit, are included in the collection, Notably, 
among many others of the foreign models which have been 
satalbuted, is one of a vessel that belonged to one of 
the ancient Vikings of Scandinavia. This is a remark- 
able specimen of naval architecture, and is not only 
valuable from an historical point of view, but also as 
indicating the ingenuity with which the ships of the early 
period to which this vessel belonged were constructed, and 
the mechanical ability of the men who built them. 

The models to be exhibited by Holland, like those of Nor- 
way,represent a great variety of vessels, from the old galleon 
down to the modern iron ship of war. The French 
Government have sent some magnificent models of war 
vessels, including those of their largest ironclads, and 
one of the heavily-armoured turret vessels for coast defence, 
The models of the French ironclads will doubtless attract 
considerable attention at the present time, when the 
strength of our Navy, and especially as regards the thick- 
ness of the armour protection of some of our later vessels 
has lately been the subject of so-much controversy in and 
out of Parliament. 

The exhibits sent by British shipbuilders and ship- 
owners are the most numerous that have ever been 
brought together, and include many most beautiful speci- 
mens of naval architecture, and embrace representations of 
all the largest passenger steamers which have lately been 
added to the mercantile marine for the Atlantic, South 
African, and East Indian services, Cargo carrying vessels 
are also well represented, and, indeed, the collection of 
merchant sea-going steamers is, we think, as complete as it 
well could be. The Exhibition is, however, not confined 
to war ships and ocean pane and cargo steamers. 
Models of sailing ships of various sizes will be shown, 
sailing and steam yachts, fishing vessels, and river craft 
and lifeboats, will be included in the collection. 

It will be remembered that the Shipwrights’ Company 
held an exhibition at the Fishmongers’ Hall about five years 
ago, which included models of steamers and sailing ships, 
yachts, and small craft. That exhibition was to a great 
extent competitive, and prizes were offered for the best 
models of vessels of various re It was not to be ex- 
pected that the most eminent shipbuilders in the country 
would compete for the prizes advertised; and, conse- 

uently, the exhibition, as a competitive one, was not 
ully representative, and did not completely illustrate 
the advancement which had then been made in naval 
architecture. Builders, for instance, of the most im- 
proved Atlantic liners, embodying as these do ali the 
scientific knowledge and experience of the designers of 
ship and engines, would not, we should suppose, feel any 
keen desire to submit their vessels to adjudication with a 
view to being awarded a modest prize. 

The present Exhibition is to be only pr ip 
in consequence of this known feeling of some of the fore- 
most shipbuilders in the kingdom, and the result is that 
many shipbuilders and shipowners who would not other- 
wise be exhibitors have readily lent models of the most 
vessels that are afloat, in order to assist in 
making the Exhibition completely representative ; the 
models themselves being elegant specimens of model work. 
The prizes offered for the best designs in the different 
sections included in the list include first and second-class 
medals, and in some instances these will, we believe, be 
supplemented by substantial money prizes, presented by 
members of the Shipwrights’ Company. The competition 
is open to models of vessels built not more than five years, 
in addition to designs that may not have been built; and 
a very sensible condition has been imposed which provides 
that no exhibitor may compete in more than two classes. 
We have been furnished with a list of the judges who are 
selected to decide upon the rival merits of the exhibits 
intended for competition in the separate classes, and we 
think the selection is creditable to the Company, including, 
as it does, men of well-known ability and high standing 
in the profession of naval construction, The decisions, 
therefore, of the Adjudicating Council may, we think, be 
expected to give general satisfaction. 

he exhibits will be divided into twelve sections arranged 
in alphabetical order, and each section will be subdivided 
into two or more classes. We will briefly allude to these, so 
as to set out more distinctly the scope of the Exhibition. 
Section A illustrates vessels of war, and comprises five 
classes, viz.: (1) First-class sea-going ironclads carrying 
heavy guns, and ironclad rams ; (2) ironclads for coast or 
harbour defence ; (3) steel or iron corvettes ; (4) torpedo 
boats ; (5) models of the Royal Sovereign built in 1635, 
and of the Royal George and others, lent by the Lords 
Commissioners of the Admiralty. Section B includes 
mercantile steamers, and these also are divided into four 
classes for competitive pur : (1) The best mail 
steamer for the American trade to Great Britain, or France, 
or Hamburgh ; (2) mail steamer for direct service between 
England int Australia, say in thirty-two days ; (3) steamer 
of largest class between England and the East, vid Suez 
Canal ; (4) Atlantic steamer for cattle and grain trades. 
Section C comprises steamers for short sea passages and of 
limited draught, say 9ft., and Thames, Mersey, and Clyde 
passenger steamers. Section D is devo to sailing 
ships in two groups: (1) Vessels not exceeding 2000 tons; 
and (2) vessels not over 1100 tons. Section E includes 
sailing and steam yachts. Section F furnishes models of 
fishing smacks and steam trawlers, and for the best 
specimen in this section a prize of 25 guineas is 
offered in addition to the medals in the two classes 
In Section G will be found three classes of tugs—namely,. 
those for sea-going service, screw river tugs, and shallow 
vessels of not over 4ft. draught, which may be either 
paddle or screw vessels, Section H is for sailing barges 
in two classes, (1) for 100 tons and above, and (2) 
for vessels of smaller size. Sections J and K include 
boats in three classes, and steam launches, and Section L 
comprises the important collection of models which have 
been lent for exhibition but not intended for competition, 
In this last section will be found the beautiful models of 


the large Atlantic steamers that have recently been built 
for the leading passenger lines en, in crossing the 
Atlantic, also models of the latest additions that have 
been made to the splendid fleets of the Peninsula. and 
Oriental Company, the British India Steam Navigation 
Company, the Union Steamship Company, and Orient 
Company. In Section A, Class 1, the French Government 
are the exhibitors of three models; our Admiralty exhibit 
models of the turret ironclads, Monarch and Devastation, 
and Messrs. Samuda Brothers, of Poplar, send a model of 
the Argentine Government twin-screw armour-clad cor- 
vette, Almirante Brown, of 4200 tons displacement and 
4500 indicated horse-power, speed 14 knots. 

The first of the French vessels included in this section is 
the Admiral Duperré, which is the largest and most 
heavily-armed ironclad in the French Navy, and in fact 
one of the most powerful ironclads in the world. We will 
give a brief description of this vessel for the information 
of those of our readers who may desire to give special 
attention to this interesting and important section of the 
Exhibition. The peeve Duperré is 319ft. in length 
between perpendiculars, 67ft. broad, her mean draught 
of water is 25ft. 9in., and her load displacement is 
10,322 tons, She is a full-rigged broadside vessel, carry- 
ing fourteen guns in a central battery under the upper 
deck, besides four 13}in. 48-ton guns placed en barbette, in 
four fixed turrets on the upper deck. These turrets are 
all heavily armoured with plates 12in. in thickness, The 
two forward turrets are abreast each other, and project 
beyond the sides of the ship. The gunsin these can be fired 
straight ahead parallel to the keel, and can sweep through 
an angle of about 150 deg. The guns in the after turret 
can be fired right aft and also at an angle on either 
side considerably forward of the beam, and the midship 
turret gun sweeps through a large angle on each side, so 
that the turret guns taken together can sweep the sea in 
all directions. The gunners are protected from downward 
fire by shelter decks. The sides at the water line all fore 
and aft are protected by armour 214in. thick and 8ft. in 
depth, and on top of this, at about 2ft. 6in. above water, 
an armour deck is placed, extending from stem to stern. 
Thus the midshi toners is left without armour. The 
Admiral Duperré is a twin-screw vessel, and has high- 
pressure compound vertical engines of the three-cylinder 
type. The high-pressure cylinders are 6lin. in diameter, 
and the low-pressure 78}in., and the stroke is 39’4in. The 
engines are capable of working up to about 7400 indicated 
horse-power, which would give the vessel a speed of about 
144 knots per hour. We have already mentioned that the 
turret guns can sweep the sea all round ; and another 
advantage they possess is their great height above the 
water, which permits of downward fire on an enemy’s 
deck when fighting at close quarters. The slight and only 
partial protection which is afforded by the hurricane deck or 
shelter involves a great disadvantage, on account of the 
exposure of the guns and gunners to well-directed fire, as 
from forts. The weight of the fixed turrets, too, would 
be a possible source of danger, on account of their height, 
in case of the vessel becoming pierced below the armour 
in any one compartment injuriously affecting the conse- 
quently reduced stability. As regards weight of arma- 
ment and thickness of armour, the Admiral Duperré 
compares favourably with the Alexandra, which has an 
armour belt 12in. thick along the water line, as against 
21}in. in the Admiral Duperré, and the armour on the 
batteries is only 8in. on the main battery reduced to 6in. 
at the top battery, whereas the turrets in the French vessel 
are covered with 12in. armour. The Alexandra carries 
two 25-ton guns and ten of 18 tons, while in the Admiral 
Duperré there are, in addition to fourteen broadside guns, 
the four 48-ton turret guns, 

The remaining ironclads exhibited in the first section 
are the Dévastation and Redoubtable. The former is a 
full-rigged vessel, carrying four 12}in. guns in a central 
battery, and four 10}in. guns in half turrets on the upper 
deck, and in addition six 5}in. guns on the upper deck. 
Her armour belt has a maximum thickness of l5in. The 
Redoubtable is a full-rigged ship, and carries eight 10}in. 

ns similarly arranged to those in the Dévastation, 

ides six smaller ones along the broadside. Her maxi- 
mum thickness of armour is 14in. 

We must defer any further notice of these interesting 
war models at present. In calling the attention of our 
readers to this Exhibition, we add that we think great 
credit is due to the Shipwrights’ Company for collecting 
the models it has succeeded in obtaining. They illustrate 
in a forcible manner the progress which has been made 
of late years in the development of war as well as merchant 
vessels, and will be interesting and instructive to the 
general public as well as those more particularly acquainted 
with shipbuilding and engineering, and we heartily wish 
the project to be completely successful. 


HENRI GIFFARD. 

In our last impression we briefly announced the death of M. 
Henri Giffard, the inventor of the injector. Although M. 
Giffard was a voluminous writer, and has left a vast mass of 
manuscripts behind him, he appears to have been reticent in social 
intercourse, and retiring in disposition, so that as yet but little is 
known concerning his life. He was buried on the 19th of April, 
and the addresses usual in France when a great man dies were 
pronounced over his grave by M. Hervé Mangon, Member of the 
Institute ; M. Legrand, Under-Secretary of la Société des Amis 
des Sciences ; M. Gaston Tissandier, President de la Société de 
Navigation Aérienne; M. Perron, President of 1l’Academie 
d’Aérostation; and by M. Ch. Comberousse, Professor de 
Méchanique a I’Ecole Centrale. From these discourses we 
gather the following facts :—M. Giffard was born in Paris on the 
8th January, 1825. He was educated at the College Bourbon, 
and very early in life he manifested a strong bent for mechanics. 
In 1839 or 1840 he used to run away from school to see the loco- 
motives on the Saint Germain Railway. Two years afterwards 
he got employment in the workshops of the same line, At the 
age of eighteen he began to turn his attention to the construc- 
tion of a navigable balloon, and after overcoming numerous 
obstacles, he, im constructed a balloon 44 metres long 


and 12 metres in diameter; it was fitted with a large screw 
propeller and a steam engine of 3-horse power. With this he 
made an ascent on the 24th September, 1852,.0n a calm day, 
and succeeded beyond his expectations in guiding and propelling 
the machine. In 1853 he ascended in another and not less 
remarkable balloon ; but on this occasion there was a wind, and 
he effected nothing. These trials exhausted his resources, and 
giving up ballooning for a time, he turned his attention to the 
production of a high-speed locomotive, and during this period 
he invented the injector. Precisely how he did this is not yet 
fully known ; many thousands of injectors were at work before 
its theory had been satisfactorily stated by mathematicians. The 
apparatus is one which had on its first introduction the appearance 
of an anomaly, but on more careful consideration of physical laws, 
it was seen to be a real and scientific discovery on the part of its 
intelligent inventor. This apparatus has, in fact, worked a com- 
plete revolution in the mode of supplying locomotive and other 
steam boilers with water, not only in this country, but throughout 
the civilised world, and was so remarkable in an early application 
of it to the boiler of a Mediterranean steamer, as at once to attract 
the observation of Mr. C. P. Stewart, of the firm of Sharp, 
Stewart, and Co., Manchester, and to induce him, in the year 
1859, to open negotiations in Paris with M. Giffard for the 
development of the invention in Great Britain. Thanks to the 
assistance of Mr. Henry Chapman, their correspondent in. that 
city, arrangements were completed between the inventor and 
Messrs. Sharp, Stewart, and Co., not only for Great Britain, but 
also for the United States, Canada, and some parts of the 
European Continent, which resulted, after persevering efforts 
against the preconceived notions of engineers, both scientific and 
practical, in the complete success of the invention, not only as 
applied to steam boilers, but also for raising water by exhaustion. 
This success had led to many imitations and extensions of the 
invention, but it seems to us that neither as to first principles 
nor as to practical applications has there been any very important 
advance on the ideas which had been so definitely fixed in the 
inventor’s mind as to lead him—as shown in his drawings still 
extant—to contemplate almost every one of the applications 
sought to be introduced by engineers who have followed him. 
The result of its invention was that M. Giffard became veryrich, 
and he then returned to his old love, aérial navigation. He con- 
structed the first captive balloon, properly so called, and exhibited 
it in Paris during the exhibition of 1867. The following year it 
appeared in Cremorne Gardens here. It cost 700,000 franca, which 
were entirely lost. In 1878 he made the great captive balloon, 
which attracted so much attention in 1878 at Paris. This 
monster had a capacity of 25,000 cubic metres, it raised forty 
persons at one time, and during the exhibition more than 30,000 
persons made the ascent. He next commenced the project of 
constructing a balloon with a capacity of 50,000 cubic metres, 
or nearly 1,500,000 cubic feet, fitted with a surface condensing 
steam engine. All the plans, drawings, and calculations for the 
machine were prepared, and a million of francs were lodged with 
his bankers to pay for it, when his health gave way. Soon he 
could no longer read or write. He sought solitude, retired from 
the world, and finally expired at the comparatively early age of 
fifty-seven. 

The Academy of Sciences presented Giffard, in 1859 with the 
Montyon prize, which had . been awarded in 1825 to Poncelet ; to 
Girard, the great hydraulic engineer, in 1843 ; to Triger, the 
inventor of sinking foundations by the aid of compressed air, in 
1852; and to M. Lavalley, the engineer-in-chief of the Suez 
Canal, in 1868. 

Giffard was in figure slight, in temperament nervous, he was 
bodily active, and remarkably handy ; we cannot find a more 
expressive word. He knew how to do everything, to make 
everything himself. In his charities he was profuse, in his 
manner of life simple and unostentatious—in all respects a 
remarkable man, and one who can be badly spared, and whose 
name will remain as imperishable as the fame of the steam 
engine. 


TRIPLE EXPANSION ENGINES OF THE STEAM- 
SHIP ABERDEEN. 

WE illustrate this week, on page 306, the engines of the 
steamship Aberdeen, built by Messrs. R. Napier and Sons, for 
Messrs. George Thompson and Co. These engines were briefly 
described by Mr. Kirk, of the firm of Messrs. Napier, in his 
paper read before the Institution of Naval Architects, and 
reprinted in our impression for March 31st. 

The engines have three cylinders, 30in., 45in., and 70in. in 
diameter, by 4ft. Gin. stroke. There are two boilers with Fox’s 
corrugated flues, to stand 125 Ib. per square inch. The high- 
pressure cylinder is not jacketted. The second is jacketted with 
steam of 50 Ib., and the third with steam of 15 Ib. pressure per 
square inch. The ship is 350ft. long by 44ft. by 33ft. 

The engines are clearly shown by our engraving, which is 
ager “WE a photograph courteously placed at our disposal by 

r. Kirk. 


THE IRON AND STEEL INSTITUTE. 


THE annual general meeting will take place on May 10th, 11th, 
and 12th, 1882. The Council have arranged the following 
gramme :—Wednesday, May 10.—10.0 a.m.: Meeting of Council 
in the Council-room, 25, Great George-street. 10.30a.m.: General 
meeting of members in the hall of the Institution of Civil Engi- 
neers ; the annual report of the Council and the financial state- 
ment for 1881 will be presented ; scrutineers will be appointed to 
examine the voting lists; the Bessemer medal for 1 will be 
ro to the representatives of the late Mr. A. L. Holley. 

ew York. Thursday, May 11th.—10.0 a.m.: Meeting of 
Council at the Council-room, 3, Great George-street. 10.30 a.m.: 
General ting of bers. iday, May 12th.—10.15 a.m.: 
Meeting of Council at 25, Great George-street. 10.30a.m.: General 


ig 

The papers to be read are :—‘‘ On certain Physical Properties of 
Iron and Steel,” by Mr. Edward Richards, Hematite Steel Works, 
Barrow-in-Furness; ‘‘On the Use of Brown Coal in the Blast 
Furnace,” by Professor Ritter Peter von Tunner, Leoben, Austria ; 
**On the Bilbao Iron Ore District,” by Mr. William Gill, M.I.C.E., 
Luchana, Bilbao, Spain; ‘‘On a New Method of Getting Coal,” 
by Mr. Paget Mosley, London; ‘‘On the Compression of Fluid 
Steel,” by Mr. William Annable, Govan, Glasgow; ‘‘On the 
Chemical Composition and Testing of Steel Rails,” by Mr. G. J. 
Snelus, F.C.S., A.R.S.M., Workington; the 
and Economy of Fuel in Iron and Steel Manufacture,” by Mr. J. 
8. Jeans, London; ‘“‘On the Tin Plate Manufacture,” by Mr. 
Ernest Trubshaw and Mr. E. S. Morris; ‘‘On the Relations of 
Carbon and Iron,” by Mr. Geo. E. Woodcock, Atlas Works, Shef- 
field; ‘‘On a New Centre Crane for Bessemer Plant,” by Mr. 
Thomas Wrightson, M.I.C.E., Stockton-on-Tees. 


AT a recent Ministerial Council held in Paris M. de Freycinet 
brought forward another project for creating an inland sea in the 
Algerian Sahara by cutting through a small isthmus at Gabes. A 
Committee of Inquiry was appointed to consider it, The cost is 
estimated at sixty millions of 
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PUMPING MACHINERY AT THE NEW GRAVING DOOK, RIO DE JANEIRO. 


MESSRS. LAWRENCE AND PORTER, WESTMINSTER, ENGINEERS, 


(For description see page 310.) 


END ELEVATION 


HALF PLAN 


CHASTER’S ELECTRO-PLATING APPARATUS. 
Amonest the articles useful to engineers exhibited in the 
Riectrical Exhibition is a new apparatus for plating either nickel, 


cobalt, or silver. It has been devised by Mr. J. E. Chaster, 


Manchester, for metal-work manufacturers who 


superior finish on their work. There are many small articles 
which appear too trifling to send to a professional plater, and to 
those dealing or working in such this apparatus will no doubt be 
of great value. It is well adapted to the requirements of colleges 
for class demonstration, and for the use of amateurs in the 
interesting occupation of electro-plating. It is used in the plat- 
ing of boiler fittings, both for land and marine engines, by some 
well-known firms in the country, and can be used with 
advantage by all makers of machinery who desire to put a finish 
on their work. The construction of the apparatus forms one of 
its several merits, bath and battery being in the same mahogany 
case. The electromotive force is under four volts, and the plates 
of the battery having great surface, a considerable quantity of 
current is obtained. In many cases nickel-plating is done with 
too much electromotive force, the result being that the nickel is 
very earily chipped off. No acids are used in the battery, the 
zincs do not require amalgamation, and the battery is very con- 
stant. The apparatus are made in sizes of from 1 to 10 gallons, 
and are to be seen at the Crystal Palace Exhibition on the stands 
of Messrs. Orme and Co, and of Messrs. Dale and Co. 


VALVELESS WASTE-WATER PREVENTER 
CISTERNS. 

In our account of the recent Building Exhibition reference 
was made to a valveless waste-water preventer cistern by Messrs. 
T. and W. Farmiloe. This is shown in the annexed engraving, 
from which it will be seen that upon pulling the chain and 
forcing the displacement float into the water, the level of the 
latter is raised, and flow commences down the bell-covered 


syphon, and continues unti? the water has fallen to the bottom 
of the bell. Air then enters the bel} and stops the syphon 
action, and the ball valve lever having fallen, the water 


commences to refill the cistern. To cause the syphon action to 
commence, it is necessary to hold the 


a short time. 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 
Tue condition of the finished or the raw iron trades have not 
improved upon the week. Orders are no more numerous, and 
rices are easier. The fact of most moment in the pig iron trade 

is a reduction in certain brands of all-mine of 5s. per ton. The 
hot blast pigs of one of the chief makers in Staffordshire were 
offered on ‘Change in Birmingham this afternoon at £3 5s. to 
£3 7s. 6d. per ton. The same pigs at the quarterly meetings a 
fortnight ago were quoted at £3 10s. to £3 12s. 6d. per ton. The 
firm are known to have a very heavy stock at the furnaces, and it 
would now seem that they desire to get rid of it. For a long time 
past they have been refusing to accept buyers’ offers. That this 
concession will lead to much new business is not expected. Other 
all-mine makers, it is anticipated, will now have to follow and 
reduce their quotations also 5s. if they are to do business. In the 
face of this drop, agents of hematite producers in Cumberland and 
South Wales stood but little chance when they quoted 70s. per ton 
delivered. They were generally unable to get more than 67s. 6d., 
and even at that figure buying was not brisk. Offers to buy at 65s. 
were, however, stoutly refused for the best brands. Staffordshire 
-mine pigs were 47s. 6d. to 52s. 6d., according to mixture. 
er pigs were quoted £2, but some common sorts were on offer 
at as low as £1 15s., which is a drop of 5s. per ton, compared 
with a while back. Foreign -mine pigs were pressed, but 
without much success. Derbyshire sorts were priced at 47s. 6d. 
to 50s. per ton delivered into this district. 

The mills and fo: are running pretty steadily on orders for 
merchant sections of iron, but the heavy descriptions such as plates 
are only affording partial employment. Difticulty is found in 
maintaining £7 10s.as the price for bars, and this difficulty will 
be increased by this week’s reduction in pigs. For the present, 
however, best marked bars continue at £9 per ton, and double best 
ditto at £10. Best and double best scrap bars likewise stand at 
£9 and £10 respectively, and so also do the two same qualities of 
chain bars. Good bars rolled by other than the best houses are 
abundant at £7, and common bars are easy at £67s. 6d. Welsh 
bars are priced at £6 5s. delivered. 

Enquiries for hoops were fairly numerous, but buyers were not 
generally pre to give the prices which alone will make the 
orders worth having. Makers of ordinary sorts quote £6 17s. 6d. 
to £7, but supplies are being obtained from some firms at £6 15s. 
per ton at works. Hoops rolled by the marked houses are, how- 
ever, quoted at £8, and best sorts at £9 10s. The orders now on 
the books are largely for Australia, Germany, Italy and Spain, to- 
of, rdinary merchant and gal 

ices of sheets of ordi m it and galvanising sorts were 
slightly strengthened to-day by the arrangement for restriction of 
make, to which it was reported that since last week some addi- 
tional firms had given in their adherence. Yet singles were 
still obtainable at £7 15s., upwards, and doubles at £1 
additional upwards. 

The call for boiler ites is dull. Some ordinary makes are 
selling at £8 per ton, but the chief makers quote £9 for ordinary 
qualities, £10 for best, £11 for double best, and £12 for treble best. 

Merchants reported that this week’s Australian mail had brought 
seme fair orders for tin-plates, bars, and plates, and some of these 
orders were placed to-day. The advices spoke of prices in Melbourne 
being, on the whole, pretty well sustained. 

To-day the Mill and Forge Wages Board met in Birmingham. 
The men asked for a new scale upon the basis of 8s. for puddling 
when bars were £7. The masters stated the basis was excessive, 
they offered to continue the present wages—namely, 8s. per ton— 
for a month, until an arbitrator could be selected. The men 
accepted the proposition, and it was resolved to ask Mr. Richard 

berlain to again arbitrate. : 

Messrs. Joseph Wright and Co., of Tipton, have just com- 
pleted a contract for the Italian Government for six of Martin’s 
we self-canting anchors, each weighing 64 tons, and they are 

‘or use in connection with the 15,000-ton ironclad which is now 

being built to carry the 100-ton guns which the Italian Govern- 

ment haveadopted. No firm in the district is busier at the mt 
time than that of Messrs. Noah Hingley and Sons, of Netherton, 
who are well on with foreign cable and anchor work. 

At the last meeting of the Wolverhampton Chamber of Com- 
merce a communication was received from the Board of Trade 
stating that the department was dispcsed to recommend that a 
stan wire gauge, a copy of which accompanied the communica- 
tion, should be verified in the Weights and Measures Act, 1878. 
The gauge was examined by the Chamber, and it was found that 
it was identical with the standard gauge proposed by the Wire 
Gauge Committee of the Associated Chambers. The a was 
instructed to reply that the council thoroughly agreed with the 
proposal of the department. 

On ’Change this afternoon, as also in Wolverhampton yesterday, a 
petition promoted by the Ir sters’ Association received numer- 
ous signatures for presentation to the Parliamentary Committee 
now sitting upon the question of railways and canals. The objects 
sought by the petition are to extend the enquiry of the committee 
into (1) The comparative cost of railway and trans- 
port by canal; (2) The comparative causes which are restrictin 
and destroying canal navigation in the United Kingdom, an 
developing and extending it in other countries ; (3) The expediency 
of the purchase of the canals by the State, and their maintenance 
as highways by tolls; and also as to the comparative working of 
the railways and canals of the United Kingdom administered and 
managed by private companies and those of foreign countries.” 


NOTES FROM LANCASHIRE, 
(From our own Correspondent.) 

Manchester.—There was a very quiet market at Manchester on 
Tuesday, and the basis upon which business has been done has 
been about 46s. to 46s. 6d., less 24, for delivery equal to Man- 
chester. District brands of pig iron continue to be offered here at 
low prices, and Lincolnshire iron can be bought at 46s. 6d. to 47s., 
less 2} for forge and foundry numbers, delivered equal to Man- 
chester. Derbyshire brands, however, are quoted Is. to 2s. above 
these figures, and g.m.b. Middlesbrough at 50s, 4d. to 50s. 10d. per 
ton net cash. 

Local finished iron bars, delivered equal to Manchester, can be 
bought at £6 10s. to £6 15s., and hoops, for which there is only 
a very poor inquiry, at from £6 10s. to £7 per ton, according to 

to tho Share ts to nd to 
what I wrote last week. 

The thirty-first annual re) of the Amalgamated Society of 
Engineers has been thi Mr. Burnett, = 

meral secretary, takes a very ho view of the prospects o' 
a The year 1881 had been, y respect of our foreign trade, 
one of the Best in our history; yet we were considered to be 
merely on the threshold of a great industrial revival, and 
if the present year continued as it had begun, it would far 
exceed all that had gone before. Profits might not be 
so large, because values were not so high, but this steadiness of the 
market was much more likely to last for a series of years than the 
state of inflation and excited speculation which prevailed from 
1871 to 1874. So far as the ae of the men was concerned, 
wages to-day were generally higher than ever before with the pros- 
pect of farther advance. The conditions of overtime were better, 
and the hours of labour altogether shorter.. With regard to the 

ition of the society, the number of branches increased 

ing the year from 405 to 412, and the number of members from 
follows :— ; tland, 42; Ireland, 14; Australia, 9 ; 
4; Queensland, 1; India,1; United 


Canada, 6; New Zealand, 


States, 36; Malta, 1; Turkey, 2; and France, 1. The total in- 
come for the year had been £132,506, and the total expenditure 
£116,623, showing an excess of income over expenditure of 
£15,883, and bringing the eo balance up to £145,957 which was 
equal to a value of £3 3s, 3fd. per member. The prospects of 
their trade were never brighter. Already many of their districts 
had managed to obtain a return of the reductions made from their 
wages during the bad trade, and in some instances they had even 
improved upon that. Their demands had been moderate and 
judiciously made, and the results so far were satisfactory. Dunn 
the current year a quiet but vigilant observance of the same soun 
licy by their districts and branches might be attended with the 


t results, 
Last week I had an opportunity of inspecting, at the works of 


engines for the St. Nazaire Iron Company, Limited, Nantes, France, 
which are probably the most massive and powerful of their kind 
yet constructed. The machinery, which is constructed for rolling 
steel rails, consists of a pair of compound horizontal tandem 
reversing engines, with high-pressure cylinders, 334in. bore, fitted 
with balance slide valves, whilst the low-pressure cylinders have a 
diameter of 59in. and are fitted with piston valves. The high and 
low-pressure cylinders, which have each a stroke of 4ft., are 
placed in line, one piston rod serving for both. Each engine is 
—. with cranks at right angles, and they are intended to 
work direct without the intervention of gearing. The crank shaft 
has ings 17in. diameter, and the crank pins are 18in. diameter. 
The shaft is in two pieces, welded together, and weighs 13 tons. 
The reversing is effected by hydraulic pressure, and for this pur- 
pose an auxiliary engine is provided for working an air pump and 
condensers, so as to enable the vacuum to be maintained whilst the 
finishing engines are being reversed or stopped. The revers- 
ing motion is worked from a stage which is erected over- 
head between the cylinders, from which also the engine is 
started. The engime, which is intended to develope a 
force of 3000 indicated horse-power, is fitted upon massive 
bed-plates of the box pattern, and the total weight is about 
225 tons. For the same firm in France, Messrs. Galloway are also 
constructing a pair of cogging mill engines of similar dimensions 
and on the same principle, and compound ay pe of large 
size, having steam cylinders of 32in. diameter, and blast cylinders 
79in. with a stroke of 5ft. 

The coal trade continues very dull, but in no worse condition 
than it has been during the last three or four months ; if anything, 
rather more activity is reported in some quarters. Supplies of all 
classes of round coal are, however, abundant in the market, and 
prices low, although there is no indication of any general reduction 
which was anticipated with the close of the month. Underselling, 
however, is so general that prices are very irregular. At the pit 
mouth they average about 8s. 6d. to 8s. 9d. for best coals, 6s. 6d. to 7s. 
for seconds, 4s, 9d. up to 5s. 6d. for common coals, 4s. 6d. to 4s, 9d. 
for burgy, 3s. 9d. to 4s. 3d. for best slack, and about 3s. for 
common sorts. 

The North Wales strike has imparted a little more activity to 
the shipping trade here, but steam coal, delivered either at the 
high level, Liverpool, or Garston Docks, can still be bought at 
6s. 6d. to 7s. per ton. 

There is a falling off in the demand for coke, but prices at 
present remain at about 9s. to 10s. for common up to 12s. and 13s, 
per ton for the best sorts at the ovens. 

Barrow.—The tone of business in the hematite iron market has 
for the past few days been characterised by a state of inactivity, 
and I am di to think that there will not be any considerable 
change for the better for some time to come. The inquiry for the 
iron 1s chiefly amongst buyers who are wanting parcels for early 
narra but owing to the small and unremunerative prices now 
rali th in Bessemer and forge qualities of iron, makers are 
refraining from selling in many cases. Prices are still being 
reduced, and I notice the figures to-day: No. 1, 54s. 6d.; No. 2, 
53s. 6d.; No. 3s, 52s. 6d. net, per ton, f.o.b, west coast ports, with 
delivery extending to three months. Though the demand for steel 
rails is not very great, the works in the district have good employ- 
ment, and orders are largely held for the rails, plates, and mer- 
chant qualities of steel, which makes all the works pretty active. I 
notice a steady employment in the iron shipbuilding trade, and new 
keels of e merchant steamers are rapidly filling up the vacan- 
cies cai by the launches which have recently taken place. 
There is a fair sale of iron ore at from 13s. 6d. to 15s. per ton at 
mines, There is also a good amount of work in the engineering 
trades, and I think this is more especially marked in the marine 


ere is a fair demand for coal and coke, and shipping is taking 
a more active turn than of late. 


THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

THE iron market held at Middlesbrough on Tuesday last was 
well attended, and had even an animated appearance ; but very 
few genuine sales were reported. Consumers of pig iron hesitate 
about buying forward, even at the comparatively low price quoted 
by the “‘ bears,” and merchant buyers will not give makers’ prices. 
The ironmasters had their usual meeting before "Change, and 
decided to remain firm to 43s. 6d. for No. 3 g.m.b. f.o.b. 
Middleshrough. It was stated that merchants had offered 
quantities up to 5000 tons for delivery after June 30th, and over 
the remainder of the year at 42s. delivered, to several consumers 
last week. This was for payment by cash 10th of the month for 
previous months’ deliveries. Notwithstanding the tempting nature 
of such offers, they were not in any case accepted. Smelters 
refused to sell for forward delivery at any price. Merchants 
offered small quantities for prompt delivery at 43s. 3d., and sold 
some small quantities at that figure. The object of this was no 
doubt to establish a market price. In no case, however, would 
they sell large quantities for prompt delivery ; no doubt because 
of the difficulty of obtaining the iron. Indeed it is long since 
there has been such a scarcity, Warrants were offered and 
changed hands at 42s. 3d., an the purchase of these alone 
were the “bears” enabled to obtain iron in completion of their 
contracts. The stock in Connal’s stores has gone down during the 
week 3489 tons, and only 148,942 tons are now in stock, or a 
diminution of 40,000 tons during the last few months. : 

The finished iron trade remains —_ and steady; there is no 
change in prices, £7 5s. f.0.t. Middlesbrough being quoted for 
plates, and £6 10s. for angles and bars, in all cases subject to 24 
per cent. discount for cash. 

It is expected that Mr. J. W. Pease will give his award upon the 
ironworkers’ wages during the present week, but what that award 
will be can only be guessed at. It is certain that it will be a heavy 
blow to the manufactured iron trade if he awards an advance. 
The Iron Manufacturers’ Association, or, in other words, the union 
of the masters connected with the manufactured iron trade, is 
being resuscitated and strengthened. The association has existed 
since 1864, but since the Board of Arbitration has regulated the 
wages of the district it has rather fallen into disuse, The 
employers, however, find that this is not regarded by the workmen 
as any reason for neglecting their union, and as they have several 
times resisted the decisions of the board it is deemed advisable and 
even necessary that the employers’ union should be made as strong 
a force on one side of the Board of Arbitration as the men’s union 
is on the other side. It is needless to say, however, that the 
renovated association will not act in contravention in any way of 
the Board of Arbitration, and it will never use its coercive power, 
except to enforce obedience to the decisions of the board. A ful 
meeting of the Board of Arbitration will be held at Darlington on 
Friday, in order to receive the report of the committee of the 
employers and operatives recently charged with drawing up an 
uniform scale of puddlers’ extras. It is understood that the report 
of that committee recommends adherence to the existing custom 


as regards daily prize money and level-hand money, but recom- 
mends certain alterations as to Sunday fettling and Monday work- 
ing money, which will have the effect of giving the men greater 
inducements to work regularly throughout the week. 

It is reported that Messrs. Dorman, Long, and Co., have now 
arranged with Mr. B. Samuelson, M.P., for the purchase of 
the Britannia Works, Middlesbrough, which they have hitherto 
held on lease. It is their intention now to manufacture heavier 
sections of bulb, tee, and angle iron than they have heretofore 
attempted, and it is expected onl will also undertake contracts for 
joist iron, 


THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

Messrs. NEwToNn, CHAMBERS, and Co., of the Thorncliffe Col- 
lieries, have followed the example of other coalowners, and re- 
duced prices of their fuel all round. 

Though there is general complaint of depression, I hear that 
arrangements are in progress with a view to reopening the Holmes 
Colliery, near Rotherham. Generally, the collieries of South 
Yorkshire are not making more than three days a week. 

In steam fuel trade is expected to become a little brisker, 
owing to the opening of the Baltic ports. 

An important item of news reaches us on undoubted authority. 
I learn that the Dutch Government have decided upon re- 
armouring their ironclads with steel-faced plates in lieu of the 
iron coating at present in use, and work is being already 

laced with Sheffield manufacturers to that end, Messrs. John 

rown and Co., of the Atlas Works, have received an order for 
plates on the “Ellis” system for the Stier, and Messrs. Charles 
Cammell and Co., of the Cyclops Works, bave also received an 
order for plates on the ‘* Wilson” system for the Cerberus. 
Messrs. John Brown and Co. are at present making a compound 
plate 19in. thick, on the ‘‘ Ellis” system, for the Italian Govern- 
ment. It is intended for their new warship the Italia, and is to 
be tested by the 100-ton gun at Spezzia. 

According to the Essen Gazette, Herr Krupp bargained as far 
back as the beginning of 1881 to make 8000 tons of steel rails for 
the Hull and Rortey Railway, the half to be delivered in the 
autumn of the current year, and the remainder a twelvemonth 
later. On the other hand, we are informed this week by a rail 
manufacturer, who is in a position to know the facts, that the 
bulk of the order for the Hull and Barnsley Railway is with 
Messrs, Wilson, Cammell, and Co., of Dronfield, who are now 
rolling these rails, and that the remainder of the order is with 
Messrs. Bolekow, Vaughan, and Co., of Middlesbrough. 

The ironworkers at Thorncliffe are asking for a return of the 
2s. reduction in wages which the men conceded some time ago, 
and the proprietors are opposing the request. 

Much interest is being excited in Sheffield by the ae to 
have a double line of rails from Sheffield to Bawtry and Stock- 
with-on-Trent, vi@ Rotherham. At the terminus on the Trent 
there is said to be the same depth of water as at Goole, and by 
forming a dock at Stockwith, coal, iron, and general merchandise 
might be shipped direct to Antwerp, Rotterdam, and other ports. 
Bessemer rails, tires, locomotives, rolling stock, and other heavy 
goods might be put on board alongside the quay at Stockwith, 
which will practically make the distance from Sheffield to the sea 
for heavy goods about thirty miles. The Bawtry portion of the 
line is haem authorised, and, though the extension from Bawtry 
to West Stockwith will undoubtedly be opposed by existing com- 

ies, it is hoped that it will receive parliamentary sanction. 
The: ro) removal of the Dronfield Steel Works to Working- 
ton has emphasised the necessity for Sheffield having water 
carriage to diminish the cost of bringing the raw material to 
the town, and taking the manufactured product to the port of 
delivery. In the district through which the proposed line will 
pass the promoters expect substantial support, as it will cheapen 
coal to many farmers, and enable them to have ready and cheap 
access for their produce to Sheffield and district markets. 


NOTES FROM SCOTLAND, 


(From our own Correspondent.) 

Since the price of warrants touched 46s. 8d., on the 20th inst., 
a very amount of iron has changed hands in the Glasgow 
market. Business was done in the Glasgow warrant market on 
Friday morning at from 46s. 11d. to 47s. 2d. cash, and from 
47s. 2d. to 47s. 4d. one month, the afternoon quotations being 
47s. 1d. to 47s, 34d. cash, and 47s. 3d. to 47s, 5}d. one month. On 
Monday the market was steady, with business in the forenoon at 
47s. 3. to 47s. 14d. cash, and in the afternoon at 47s. 3d. to 
47s. 2d. cash. Tuesday’s market was flat at 47s. 5d. one month, 
and 47s. 4d. cash down to 46s, 104d. cash, closing nominally at 
the latter figure. The tone was firmer on Wednesday, with busi- 
ness at 47s, 2d. cash, and 47s. 3d. one month. This—Thursday— 
morning the firm feeling conti » with tr t at 47s. 64d.; 
but the market was quiet in the afternoon at 47s, 2d. cash, and 
47s. 4d. one month. 

Notwithstanding the large amount of business being done, the 
rices of makers’ iron are quoted at about 6d. less than last week as 
ollows :—Gartsherrie, at Glasgow, per ton, No. 1, 57s. 6d.; No. 3, 

51s.; Coltness, 57s. 6d. and 54s.; Langloan, 58s. and 54s.; Sum- 
merlee, 57s. and 49s.; Calder, 56s. 6d. and 49s. 6d.; Carnbroe. 
Bis. 6d. and 47s. 6d.; Clyde, 51s. 6d. and 49s.; Monkland and 
Quarter, 48s. and 46s, each ; Govan at Broomiclaw, 48s. 6d. and 
46s. 6d.; Shotts at Leith, 58s. 6d. and 54s. 6d.; Carron at Grange- 
mouth, 49s. 6d., specially selected, 52s., and 48s. 6d.; Kinneil at 
Bo’ness, 47s. 6d. and 46s.; Glengarnock at Ardrossan, 51s, 6d. and 
48s.; Eglinten, 48s. and 46s.; Dalmellington, 48s. and 46s. The 
shipments of Scotch pig iron to date amount to 183,803 tons, as 
compared with 157,184 at the corresponding date last year, while 
the stock in Connal’s stores stands at 631,905, as compared with 
548,798 tons. Up to date there is a total decrease of 6115 tons in 
the imports of Cleveland iron into Scotland. 

ha malleable iron trade continues still well employed on the 
whole. 

The general engineering trade has been gradually improving, and 
is now busier, perhaps, than it has been for years, 

The moulders’ strike still continues in the light and ornamental 
foundry trade, and so far as appears there is little prospect of an 
early settlement. 

The blacksmiths employed in the shipbuilding and yom 
works of Messrs. William Denny Brothers and Messrs. A. McMillan 
and Sons, Dumbarton, have been granted spontaneously by their 
masters an increase of wages—piece workers to receive 74 per cent., 
and time workers an increase of 4d. per hour. 

The coal trade is active, a large business being done both for 
home use and shipment, 

Important meetings of miners have been held both in the west 
and in the east. At a conference of delegates of the National 
Miners’ Association in Glasgow, it has been resolved to hold a 
great demonstration of miners in the second week of May, at 
which the men will be asked to restrict the output and work only 
five days a week. A mass meeting of the Fife miners was held 
on Monday at Cowdenheath. About a thousand men were 

resent. e secretary of the association, Mr. Weir, read a 
etter from Mr. Connal, the mine owners’ secretary, stating 
that he had no hope that the request of the men for the restoration 
of the late reduction of 124 per cent. could be complied with at 
esent, because during the past three weeks the sale prices had 
me worse. Mr. Weir followed up the reading of this letter 
a speech, in the course of which he quoted statistics to show 
that the colliery owners had no reason for saying the trade had 
become worse, and he argued that the miners were fairly entitled 
to receive back the last reduction. It was resolved to work only 
five days per week, and rigidly adhere to the eight hours’ system. 
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WALES & ADJOINING COUNTIES. 


(From our own Correspondent.) 


TuE new Cyfarthfa lease has been signed, and 
an early re-start may be expected. 

The iron trade appears to be looking up once 
more, and there is a probability of a re-start at 
some other works that have long been standing. 

In the Llanelly district the tin-plate trade is 
dull again, and stocks are increasing, but makers 
so far are resolute in fighting against a reduction 
of quotations, and I hear of even 3d. a box reduc- 
tion being rej 

The coal trade is improving as regards 


quantity, but no change has taken place in price. 
The iendrefargan Comer Colliery is in 
the market, and will be sold by auction the first 


week in May. I note that Ynyscedwin Works 
will be started by a new company, the South 
Wales Iron and Steel Company, Limited. The 
ary of the New Lodge Collieries, Swansea, is to 


The house coal collieries are going on well, 
and the threatened stoppage has been averted. 
It is decided to satire working to,the end of 
the term arranged by the men with the coal- 
owners, and when that is ended then to agitate 
for a new sliding scale arrangement. 


THE PATENT JOURNAL. 
Conidensed from the Journal af the Commissioners of 


*,* It has come to our notice that some applicants of the 
Patent-office Sales Department, for Patent Specisications, 

we caused much unnecessary trouble and annoyance, 
both to themselves and to the Patent-ofiice officials, by 
giving the number of the nage of Tux ENGINEER at 
which the Specification they require is referred to, instead 
of giving the proper number of the Specification. The 
mistake has been made by looking at THE ba ighorm 
Index and giving the numbers there found, wh only 
refer to the pages, in Lae of turning to those pe a 
anding the numbers of the Specification, 


Applications for Letters Patent. 
*,* When patents have been “communicated” the 
“name and — of the communicating party are 


printed in 
April, 1882. 
1833, LrxivaTina C. Heckmann and E, 


1834. Ice, W. Ww. Nightingale, Southport. 

1835. Prorecror A. Schroll.—(F. 
Fre eis, Nui 

1836. ARTIFICIAL Grons, W. Walker, London. 

1837. Steam Borvers, J. Imray. Bordone, Paris.) 

1838. Pack1No, J. Bell, Liverpool, & R. Harper, London. 

1839. Drivine Gear, 8. J. Collier, Manchester. 

1840, UMBRELLAs, W. W. Watson, U.S.) 

1841. Srrercuers, T. H. Harris London 

1842, Preservine Ecos, H. H. Doty, Lon 

1843. Pocket KNIVES, w. ey. —(A. Buettner, 
Neustad, near Stolpen, Germa 

1844. RoLLixo Mitts, W. Deighton, Workington. 

1845. Mains, W. T. Whiteman.—(7he American Heating 
and Power Company, New York.) 

1846. Ptaistic Compounps, H. J. Haddan.—(@. &. 


Bvans, New York. 
London, 


7. Pritixe, J 
. Suoar, W. R. Lake.—(A. Behr, New 
. Patino, W. Lake. —(P. Reid & J. Kastwood, U.S.) 

. Lines, R. D. Smillie, 

1851. INSULATED oa, C. Curtoys, London. 

1852. Preservine Meat, E. G. Brewer.—(A. Lee, J. A. 
Wallace, and R. W. Knox, Melbourne. 

1853. TRaNsmiTTING Apparatus, &c., W. J. Burnside, 
Norwood. 

1854. Lirrs, J. 8. Stevens and C. G. Major, London. 

1855. Brakes, F. C. Glaser.—(A. Klose, Switzerland.) 

1856. Seats, H.J. Mohan and E. A. Girvin, U.S. 

1857. Bricks, W. Blyth, Barton- -vpon-Humber, 

1858. LAMps, fe, London. 

1859. VeLocirepes, H. Newton. 3. Woral, Winkler, Paris.) 

1866. Dryina Prece Goons, J Salford, and 
J. Kershaw, Wadsworth. 

1861. Arms, &c., W. B. Birkby, 

1862. EvectricaL Raitways, T. J. Handford.—+(T. A 
Bdison, Menlo Park, U.8) 

1863. Pocket FILTER, A. M. Clark.—(L. L. 1. F. 
d@’ Autemarche, Paris.) 

= TraNsMittino Motion, A. M. Clark.—(A. Samper, 


ris.) 
1865. Prixtine, &c., W. R. Lake.—(H. P. Feister, U.S.) 


109th April, 1882. 
1866, Rerinine F. M. Lyte, London. 
1867. Evecrric Arc Lamps, A. B, Brown, Edinburgh, 
1868. Gas Exornes, H. A: Dufrené, —( Messrs. L. Bénier, 
and A. Lamart, Beaumetz, France.) 
1869. StzaM Borters, J. Fox, Staincliffe, Dewsbury. 
1870. Locks, W. 8. Frost, London. 
1871. PENHOoLpERs, H. Haddan. —(H. Burckas, Leipzig.) 
1872. Supe-vaLves, &c., E. Edwards,—(#. Sonntag, 
Lauban, Germany.) 
1873. Sweerinc Curmseys, H. Fokes, London. 
1874. Gas, W. C. Brown, Sheffield. 
1875. SeconpaRy BATrerigs, D. G. FitzGerald, C. H. 
W. Biggs, and W. W. Beaumont, London. 
1876. STEREOTYPE Piates, W. R. Lake.—(J. A. Heuse 
and G. Jouanny, Paris. 
1877. for Grinpinc W. P. Thomson.— 
Birkholz, and B. P. Allis, Milwaukee, 
1878. Dysamo-ELEcTRIC Macuines, J. H. Johnson,— 
M. A. Gerard-Lescuyer, Paris.) 
1879. SaccHaRine Compounps, W. R. Lake.—(&. 
Withelm, Buffalo, New York.) 
1880. Transmitrine, &c., Motion, P. Pfleiderer.—/ W. 
Kankelwitz, Stuttgart, Germany.) 
1881. BREECH-LoADING SMALL-aRMs, W. Tranter, 
Birmingham, 
&c., Wine Marrresses, E. Hoskins, 
rm: 
1883, Panna, W. Conquest.—( Messrs. R. Hoe and 
Co., New York.) 
1884.’ SEPARATING Metats, W. R. Lake.—(&. Marchese, 
Turin, Italy.) 
20th April, 1882. 
1885. Vevocirepes, A. H. Griffiths, Birmingham. 
1886. ApvERTIsING, &c., C. W. Morley, 
1887. Steam Enoines, J. W. Richardson, Neptune 
Works, near Newcastle-upon-Tyne. 
= Evarnes, J. F. and M. Rankin Greenock. 
889. Cask Tirens, B. Fowell, Romiley, and W. 
x and J. C. Walker, Mancheste ter. 


1890. STAIR Rops, F. Kingston, Deptford. 
1891. A. J. ton, U.S.) 
1892. Steam Traps, J. Shaw, Loc’ von 


1893, CULTIVATING "LAND M. R. 

1894. Spinnine, W. R. Lewis Martin 
and Co., Lyons, France ) 

1895, P, Justice.—(A Cruto, Italy.) 

1896. Stonauuina, A. Brown and H. Saunders, London. 

1897. Pump, A, Browne.—(C. F. Osborne, Cape Town.) 

2lst April, 1882. 

1898. Stoppers, J. Ballard, Nottingham. 

1899. ScREW PROPELLERS, "T. Lam’ , Plymouth, 

1900. Hoops, T. Nash and G. H. Hunt, Sheffield. 

1901. Voraic Belloy, R. Bennett, Glasgow. 


1902. AsH-GuARDs, W 
ALENDERING, “Vienna. 
1905. CoLourina Macrame, J. 
Aprath, Germany.) 


1906. Sewina-macuines, H. Simon.—(F. B. Kohler, 
Chemnitz, Saxony. 

1907, Fire-escares, T. H. Pinder, Exeter. 

1908, Srraters, G. Tidcombe, jun., Watford. 

1909. Exrractr of Matt, T. Dence & J. Mason, London, 

1910. Exaines, 8. Skinner, Eastbourne. 

1911. Tricycxes, J. G. Harrison, Birmingham. 

1912. Sprinos, W. Buckley, Sheffield. 

1913, TreaTinG Ores, A. Clark.—(A. Paris.) 

1914. Funerat Cars, J. Whitehead, London. 


22nd April, 1882, 
Lamps, W. T. Whiteman.—(M. Bauer, 
aris, 
1916. Bricks, &c., T. A. Ri 
1917. Tires, G. W. Knox, 8 eftield. 
1918. Warer-oas, J. C. itew burn, Deight, U.8.) 
1919. Execrric Arc Lamps, J. 
1920. Borers, J. Keith, Edinburgh. 
1921. Morpant, 8. Musgrav: e, Leeds. 
1922. Tunr-rRimmine, A. Ridgway Sutton. 
1923. Pencii-cases, J. Spear, London. 
1924. CaBLe Rais, W. —(W. Haddock 


and J. Frank, Cinewnnati, U.S) 
1925. Lace Fasrics, J. Tuffnell, Manchester. 
1926. Parer-currine, W. Crosland, Lancaster. 
1927, Apptyinc CoLours, J. Mugnier, Lyons. 
1928, Treatine E. de Pass,—(P. Paris ) 
1929. Socker-suipEs, W. Randle, Birmin, 
1980. Exuisitine ADVERTISEMENTS, F Engel. 
(G. Richter, Altona, Germany 
1931. Hogs, R. P. Y: ates, m. 
1932. Suips’ Bertus, A. Y. Young, 


Boston, U.S. 
1933. LIvE-PRESERVING Marrresses, A. Young, Boston, 


1934, BusHina MarteriaL, W. Lake.—(@. Senter, U.8.) 
24th April, 1882. 

Piumbers’ Furnaces, W. 8. Cooper, 

1936. Hutcues, J. McCulloch and W. Cook, Glasgow. 

1937. Drawina Pens, C. D. Abel. — (Messrs. Bz. 0. 
Richter and Co., Chemnitz, Germany.) 

1938. CENTRIFUGAL SEPARATING Macurngs, F. H. F. 
Engel.—(//. Petersen, Hamburg, Germany.) 

1939, MeraL Rovers, D. Davies, Crumlin. 

1940. ELecrric BatTERIES, W. R. Lake. —(L. Maiche, 


1935 Liverpool. 


Paris.) 
1941. CrysTaLLisep Hypro-cuLorate of ALumiNa, W. 
R. Lake.—(7. Gladysz, Marseilles, France.) 
1942, FasTenina GLOVES, Birmingham. 
1943. Taps, E. C, Sutcliffe, Hall 
1944. Raisino W. Wie Wi esterman, Genoa.) 


Inventions Protected for Six Months on 
Deposit of Complete Specifications. 
1817. Osrarnine SvcaR J. H. Johnson, London.—A 
communication from A. Se Halle-on-the- 

Saale, Prussia.—1l7th April, 1882. 

1840. UMBRELLAS, W. Grant, New York.—A commu- 
nication from J. W. Watson, New York.—18th 
April, 1882. 

1844. Mitts, W. Deighton, Workington.— 
18th April, 1882, 

1848. Grape Suaar, W. R. Lake, London.—A commu- 
nication from A. Behr, New Jersey. —18th April, 
1882. 


1852. Preservine Meat, E. G. Brewer, London.—A 
communication from A. Lee, Fitzroy, and J. A. 
— and R, W. Knox, Melbourne. —18th April, 

1865. Parintinc, &c., Macuinery, W. R. Lake.—A 
communication from H. P. Feister, Philadelphia, 
U.8.—18th April, 1882. 

1891. Mixiina, A. J. t, London.—A communica- 
tion from L. Downton, 8t. Louis, U.8S.—20th 


Patents on vai the Stamp Duty of 
£50 has been paid, 


1520. Fasteninc Winpows, R. Adams, London.—18th 
April, 1879. 


1580. Snips’ Foo-sicnars, J. W. Fowle, Boston, U.S. 
—22nd April, 1879. 

1541. Preventinc Jerks, M. Jones, London.—19th 
April, 1879. 

1601. REFRIGERATING Apparatus, W. R. Lake, Lon- 
don.—23rd A , 1879. 

1611. YPE, W. T. Smith, London.—24th 
April, 18 

1783. Svaar, F. C. Glaser, Berlin, Prussia.—6th May, 
1 


TRANSPARENT Bock Icr, R. Skene, London.— 
» 1879, 
1531. TELEPHONIC. Arparatvus, J. W. T. Cadett, Lon- 
don.—18th April, 1879. 
1532. Corroy, R. Tatham, Rochdale.—18th 


April, 187: 

Tars, J. Waddell, Manchester.—19th April, 

1556. “MACHINE, C, Necker and R. Horstmann, 
Berlin.— 19th A 1879. 

1575. THEs, H. F. Smith, Salford.—22nd 
April, 187 

1632. &c.,L. W. Leeds, London.—25th April, 
1879. 

= Heatina, L. W. Leeds, London.—26th April, 

879. 
1559. Knoss, E. Taylor, Burslem.—19th 


April, 1879. 
1756. Paver, H. E. Newton, London.—3rd 


lay, 1879. 
1716. C. E. Smith, Wednesbury.—30th April, 
1879. 


1577. Puosruorus, F.T. Reade, London. 
—22nd April, 1879. 

1598. Stamprnc SueetT Merat, W. R. Lake, London. 
—23rd April, 1879. 

1659. TREATING PORCELAIN, 8. Ranford and J. Callow- 
hill, Worcester.—28th 1879. 

1589. — E. H. Tooley, Holwell.—22nd 


1879. 

Hi. Bridgewater, Watford.—23rd 
187: 

1010. FARE- PRRCINTEES, H. J. Haddan, London.—24th 


April, 1879. 

1628. Irons for Smooruine, &c, R. Reid, Glasgow.— 
25th April, 1879. 

1690. ENpLess Banps, W. R. Lake, London.—29th 
April, 1879. 

1699, Buttons, G. L. Aston and A. Hames, Birming- 
ham.—30th April, 1879. 

1829. Sewer Connections, H. J. Haddan, London.— 
8th May, 1879. 


Patents on Vee the Stamp Duty of 


0 has been paid. 
Seep, C. Lucop, Southwark.—20th 
1562. Tuses, T. P. Allen, West Bromwich.— 
28th April, 1875. 
1566. Camrosina, TYPE, R. Hattersley, Manches- 
ter.—29th April, 18' 875 5. 


Notices of Tatton to Proceed with 


pplications, 
Last day for filing opposition 12th May, 1882. 
4780. InsuLaTina Conpucrors, A. T. Woodward, New 
York, U.8.—lst November, 1881. 
5408, ARTIFICIAL Frowers, P. K. Klein, London.—A 
com, from G. Bittner.—10th December, 1881. 
&e., Sueets, E. V. Emery, 


, 1881. 
5505. Securrinc Enps on ‘Cans, W. R. Lake, 
London.—Com. from J, Clark.—16th December, 1881. 
5517. J. Sothcott, Bayswater.—16th 


December, 
5519. Pens, Johnson, London.—A commu- 
nication from I, Henestrosa.—16th December, 1881. 


5521. Seconpary Batreries, G. Grout and W. Jones, 
London,—17th December, 1881 

5522. Oprarnina VirririABLE Monocurome Paoro- 
orapus, H.A. Bonneville, London. 
from M. G. Wolff.—17th 

5529. Raisinc SuNKEN VESSELS, R. London. 
—17th December, 1881. 

5434. Gas Locomoror, W. H. Beck, London.—A com- 
munication from M. Montclar. —Itth December, 1881. 
5558, Snarts, J. Dickinson, Sunderland. —19th 

December, 

5585. RecuLtatinc Transmission of Motive Power, 
H. J. Haddan, London.—A commu ion from 
Reussille.—2lst December, 1881. 

5638. Exuipitine Macic LANTERN Picrures, Web- 
ster & T. Williams, London.—23rd December, 1881. 

5649. W.T.8 Sugg, London,— 24th Decem- 


er, 1 
5716. W. R. London. —A communication 
from J. 


Ay 1881, 
34, Fiyixe “ENGINE, Smythies, London.—3rd 
January, 1882. 
8. Collett, Willenhall. —7th January, 


206, Net, F. Wirth, Germany.—A 
from G. —14th 

220, ARTIFICIAL Ivory, F. W. Cottrell, Tondon.—16¢h 
January, 2. 

462, Sroprine Tugs, J. Turner, Plaistow.—30th Janu- 


ary, 

526. WEIGHING ne, F. Wheeler, East Cowes. 
— 8rd Februai 

964. ST2ERING F. Birmingham.—A 
com. from J Robinson.—28th February, 1882. 

1056, FoLpixa J. P. Wright, Redhill. 


March, 1882. 
'ASTE, E. L. Loxton, Wakefield.—14th March, 


1227. Past 
1882. 
1281. Errectinc Compression in Movutps, E. Harding 
and W. Watkins, Sunderland.—16th March, 1882. 
= J. M. Howson, Bradford.—21st March, 


1378. Capes, G. Mandleberg, H. L. Roth- 
— and 8. Mandleberg, Manchester.—22nd March, 


1840. SeLr-openixa Umpreias, W. Grant, New York. 
—A com. from J. Watson.—18th April, 1882. 

1844, W. Deighton, Workington.—18th 
April, 1882, 


Last day for filing opposition, 16th May, 1882. 

5434, Lirg-PRESERVING MatrresszEs, G. G. de L. Byron, 
Brighton.—13th December, 1881. 

5548. Vacuum Pumps, L. A. Groth, London.—A com- 
munication from H. Goebel and J. W. Kulenkamp. 
—19th December, 1881. 

5554. Fasteninec, &c., WiInDoOw B. C. Cross, 
Dewsbury.—19th December, 188 

5576. Heaps and for &., H. 8. 

n, Bromley.— 881. 
5591. CLARIFYING Cc. H. Newcastle- 
on-Tyne.—21st December, 1881. 

5592. ExpLess or Banp Saws, J. Johnson, i. 
—Com from H. Tuyssuzi D 

5604. GaLvanic E. B. Walthamstowe, 
and W. T. Scott, Stratford.—22nd December, 1881. 

5605. AMBULANCE "STRETCHERS, A. K. Irvine, Glasgow. 
—22nd Dee 

5613. Frre-arms, B. J. B. Mills, London.—A commu- 
nication from J. H. McLean,—22nd December, 1881. 
5620. Lirtisc the Sarery-vatve of Borers, T. 

Rogers, Smethwick.—23rd December, 1881. 

5630. Reeps for Musica Instruments, J. B. Hamil- 
ton, Greenwich.—23rd December, 1881. 

5639, ELEeTRIcAL ALARM D. 8. Garau, 
London. —23rd December, 188 

5641, Rotary Mitts, B. J. B. ‘itis, London.—A com- 
munication from P. D. Orto rd December, 1881. 

5647. P. Thocapoon, 
from G. A. —24th D 

5658. for Looms, E. Hollingworth Dobcross. 

—24th December, 1881. 

5669. Destroyine Insects, H. H. Lake, London.—A 
communication from La Société La Reconstitution 
Viticole.—26th December, 1881. 

5699. FeepING APPARATUS for GRAIN Mitts, &c., J. 
A. M. Streathern, Glasgow.—28th Decem- 
er, 1881, 

5702. Sockets for ELectric saan. J. W. Swan, New- 
castle-on-1 — 28th 

ERN-Posts, W. Cook and D. Mylchreest, 
Liverpool. — 29th December, 1881. 

5741. Steam Bo1vers, G. H. Lloyd, Birmingham.— 
81st December, 1881. 

5742. Heatine. &e., “Mezats, J. 8. Williams, London. 
—8lst December, 1881. 

749. ALLOYING, *&e. » Merats, P. de Villiers, Silver 
ill, St. Leonard’s-on-Sea. —31st December, 1881. 
5750, ALLOY inG, &c., Metats, P. de Villiers, Silver 

Hill, St. Leonard’s-on-Sea.—31st December, 1881. 

65. Bripors, H. H. Lake, 
from G. riffel.— 50h 

149. UmBRELLAS, &c., yzand and G. Boyle, 
London.—llth January, 1882 

421. FeLLogzs and Tires, G. Perks, Perry Barr. -27th 
January, 1882. 

486. Hot-BLast Stoves, E. A. Cowper, London.—31st 
January, 1882. 

Boers, W. Arnold, Barnsley.—9th Feb- 

ry, 1882. 

858. Pisin, &c., Fires, K. and J. McLennan 
and R. Owen, London.—22nd February, 1882. 

948. Lamps, &c., P. Molloy, Limerick.—27th February, 
1882. 

1066. LupricatinG, &c., SprxpLes, T. Watson, Paisley. 
—6th March, 1882. 

1262. R. Mackie, Stewarton, and 
W. Start and H. Scattergood, Nottingham.—15th 
March, 1882. 

1404. MANvRE, E. Fisher, Beverley.—23rd March, 1882. 

1437. Exvecrric Accumuzator, 8. Cohné, London.— 
25th March, 1882. 

1439, SusPENDING Macuines, J. Fielding, 
Gloucester.—25th March, 1882. 

Ww. Lyon, Sheffield.—27th March, 


1476. ORNAMENTING CuINA, H. Doulton; London, and 
J. Slater, Burslem.—27th March, 1882. 

1478. Sucar, J. H. Johnson, London.—A communi- 
cation from M. Weinrich.—27th March, 1882. 

1484. Tin-pLates, C. 8. B. Gardner, Neath.—28th 
March, 1882. 

1490. ENGINES, A. Morton, Glasgow.--28th March, 
1882. 

1790. Locomotives, W. R. Lake, London.—Com. from 
Messrs. Debarnot and Jacquot.—14th April, 1882. 

1848. Grape-sucaR, W. R. Lake, London.—A commu- 
nication from A. —18th April, 

1865. Pristine, &c., MACHINERY, W. 
don.—Com. from H. P. Feister.—18th April, 1882. 

1891. A. J. Boult, London.—A 
tion from R. L. Downton.—20th April, 1882. 


Patents Sealed. 
(List of Letters Patent which passed the Great Seal on the 
Qlst April, 1882.) 
4102. Wrxpow-sasHes, A. Bedborough, London.—23rd 
September, 1881. 
Bortues, &c., B. Azulay, London.—17th October, 


4626. Sronxo Orgs, C. J. Appleby, London.—22nd 
— TREATING Peat, A. Wilkinson, Marylebone.—22nd 


er, 
Botany Apparatus, A. J. Boult, London.—22nd 
er, 
4654. ELECTRIC INCANDESCENT Lamps, G. G. Andre, 
Dorking.—24th October, 1881. 
T. H. Rees, Lambeth.—25th October, 


R. B, Manchester.—25th 
October, 1881. 


F. C. Kinnear, London.—26th October, 


4858, , ee Merats, J. Whitehouse and 8. Peacock, 
Birmingham.—5th November, 1881. 

4898. BALANCED Siipe-vaLve, A. M. Clark, London. 

‘ovember, 1881. 

302. Votraic Batrerizs, A. R. Bennett, Glasgow.— 
1882. 

(List of Letters Patent — passed the Great Seal on 

the 25th April, 1882.) 

on. & A. H. Hearington, London.—25th Octo- 
er’ 

4677. sect Norts, W. H. Lewis and W. R. Clark, 
London.—25th October, 1881. 

4685. HorsgsHors, H. ‘Dyer, London.—26th October, 


1881, 
4691. Currixe, &c., Corks, H. Gardner, London, — 
ASHING Maize, &c. H. Apthorpe, Cam- 
an —27th October, 1 1881. a 
4700. Srzam Encines, 8. thegan, Dublin, and J. 
Sturgeon, London.—27th October, 1881. 
4703. AXLE-BoxEs, R. McIntosh, Dundee, and J. 
Wright, Kingston- npon-Hull.—27th October, ee: 
4704. CHANDELIERS, G. W. von Nawrocki, Ber 
4700. H.C. Berenger, London. 
NIFE-BOARDS, le 
27th October, 1881. 


C. Ezard, Bradford.—27th October, 
&c., W. R. Lake, London.—27th October, 
4719. TREATING MALt, A. and M. Con: Liverpool.— 
28th October, 1881. 
= Vevocirepss, F. W. Jones, Exeter.—28th Octo- 
4723. Separatinc Bopies, H. J. Smith, Glas- 
—28th er, 1881. 


gow. 

4725. FLUSHING H. Skerrett, Bir- 
mingham.—28¢th October, 

4731. TREATING Stonz, &c., J. H. Johnson, London.— 
28th October, 1881. 

4741, CHimNeEY-PrIEcEs, J. Thomas, Bangor.—29th Octo- 


ber, 1881. 
4745. &c., R. T. Gillibrand, Darwen. 
th October, 1881. 


GALVANIC W. R. Lake, London.— 
29th October, 1881 

4752, WEAVING, &., ArrticLes, M. Bauer, 
Paris.—3lst October, 1881. 

4753, SeL¥-actinc Reversinc Gear, M. Bauer, Paris. 
—8lst October, 1881. 

4763. Fotpinc Paper, W. Conquest, London.—3lst 


4770. Arranaros for PLayinc a New Game of CHANCE, 
C. A. Glazbrook, W. H. by = and W. P. B. 
London.—lst November, 1 


1st November, 1881. 
4787. Stoves and Heaters, J. Dunnachie, Lanark, 
November, 1881. 
4790. VACOINATING Apparatus, T. Smith, London.— 
ind November, 1881. 

4799, SELF-covERNING Gas-BURNERS, J. B. Fenby, 

Sutton Coldfield.—2nd November, 1881. 

4829. Tricycies, A. Archer, Birmingham.—3rd No- 
vember, 1881. 

4864. Steam Generators, C. D. Abel, Iondon.—7th 
November, 1881. 

4891. PrepaRine Gratn, &c., J. Fordred, London.—8th 
November, 1881. 

4902. Burpors, &e., J. F. Smith, Leicester.—9th No- 
vember, 1881. 

4903. Boots H. Dickson, Leicester.—9th 
November, 1 

SPRING im &c., F. R. Baker, Birmingham. 

—10th November, 1881. 

4992. CENTRIFUGAL DryING A. 
Wilmslow, and J. B. Alliott, Nottingham.—l5th 
November, 1881. 

5025. ELevators, &c., H. Garland, Liverpool.—l6th 
November, 1881. 

5169. REGULATING the Spzep of a W. W. Gird- 
wood, London.—26th November, 1 

Waren. CLOSETS, C. Pieper, Berlin.—26¢h Novem- 

1 
5857. &c., W. L. Wise, London.—7th 


December, 1: 

5393. R. H. Brandon, Paris.— 
9th December, 1881. 

5435. ae. LOADING Cannon, R. H. Brandon, Paris. 

er, 1881. 

5467. BARRELS or CasKs, J. amy and J. T. Swain- 
ston, London.—1l4th December, 188 

5654. Rirtine Guy, &c., P. Mauser, Ger- 
many.—24th December, ‘1881. 

35. TWO-WHEELED CARRIAGES, J. Marston, Birming- 
ham.—3rd January, 1882. 

120. Srormnc Execrricat Enercy, J. E. Liardet, 
Brockley, and T. Donnithorne, London. — 9th 
January, 1882. 

211. FrrEPRoor — C. J. Mountford, Birmingham. 
—l6th January, 1 

379. FLusH W. Wright, Plymouth—25th 
January, 1882. 

4°93, Empromery, C. A. Barlow, Manchester.—27th 
January, 1882. 

451. Cotourine Martrers, J. A. Dixon, Glasgow.—30th 
January, 1882. 

476. CincULAR Stipe, &c., VALVE, W. C. Church, Lon 
don.—31st Janua , 1882. 

485. Tarps, W. Rose, falesowen.—3lst January, 882. 

Pain and 


1 
547. ILLUMINATION Lamps, W. 
Gritton, London.—4th February, 1882. 
563. Lamps, A. J. Jarman, London.—6ih 
Fe! 
608. Beeston, Lymington.—8¢th February, 
1882. 
611. ORNAMENTAL, CaprsuLes, E. Belmer, London. 
—8th February, 882. 
627. A. Dixon, Glasgow.—9th 
February, 1882. 
648. InstruMENTS, H. J. Haddan, London.— 
10th February, 1882. 
649. Sprine, &c., Wacons, J. Watling and E. Chaston, 
London.—10th February, 1882. 
670. Surets, C. Tighe, London.—11th February, 1882. 
721. Carcnine, &c., Ra W. Burgess, Malvern 
Wells.—14th February, 188 
889. RatcHET-BRaAcEs, 8, Adderbury.—21s¢ 
Felyuary, 1882. 
931. DyNaMo-ELECTRIC Macutnes, A, M, Clark, Lon- 
don.—25th February, 1882. 


List of Specifications published during th 
k ending April 22nd, 1882. 


982, 6d.; 2974, 6d.; 2991, 3559, 6d.; 

3604, 6d.; ” 3687, 

8782, 8d.3 3786, 1s; 

3801, 6d.; 3807, 6d.; 

8856, 6d.; 3858, 

3878, 6d.; 3880, 

8886, 8d.; 3888. 

3897, 


1st November, 1881. 
4775. Evecrric Lamps, H. A. Bonneville, London.— 
pru, 1552. 
3926, 6d.; 3927, 6d.; 3929, 10d.; 3932, 6d.; 3933, 4d.; 
8934, 10d.; 3985, 6d.; 3936, 6d.; 3937, 6d.; 3938, 6d.; 
i 3940, 4d.; 3949, 8d.; 3950, Sd.; 3954, 6d.; 3955, 8d.; 
3957, 10d.; 3960, 4d.; 3962, Sd.; 3065, 6d.; 3967, 6d.; 
3968, 8d.; 3960, 6d.; 3972, 6d.; 3975, 6d.; 3979, 6d.; 
3980, 6d.; 8981, 6d.; 3986, 6d.; 3987, 6d.; 3988, 2d.; 
3989, 6d.; 3990, 6d.; 3992, 6d.; 3996, 6d.; 4003, 6d.; 
4006, 6d.; 4010, 6d.; 4012, 6d.; 4016, 2d.; 4021, 6d.; 
4022, Gd.; 4026, 2d.; 4028, 6d.; 4034, 6d.; 4037, 6d.; 
4039, 6d.; 4041, 6d.; 4043, 6d.; 4044, 2d.; 4047, 2d.; 
4050, 2d.; 4051, 4d.; 4052, 1s.; 4058, 6d.; 4054, 2d.; 
4056, 6d.; 4057, 6d.; 4059, 4d.; 4060, 6d.; 4061, 4d.; 
4062, 6d.; 4063, 4d.; 4064, 2d.; 4066, 2d.; 4068, 2d.; 
4969, 6d.; 4070, 6d.; 4071, 2d.; 4072, 2d.; 4073, 2d.; 


APRIL 28, 1882. 


314 THE ENGINEER. 
4074, 2d.; 4076, 2d.; 4977, 2d.; 4072, 2d.: 4080, 2d.; . SLIDE C. de Lucia, Naples. — 24th | pockets Z; the passages W allow of the escape of the $809. APPARATUS AND 
4082, 6d.; 4036, 8d.; 4088, 4d.; 4089, 2d.; 4090, 2d.; August, 188 4d. of , and through which pass the TeLeruoxic C. D. 
4092, 6d.; 4098, 2d. 4095, 6d.; 4096, 2d.; 4103, 4d.; In the drawing V is a slide valve gy differs from | pipes to convey the com and atele London. — tat September, 1881.—(A communica- 
4104, 6d.; 4108, 2d.; 4109, 2d.; 4119, 2d.; 4122, 2d; | those freq used for locomotives, by the addition | air to the cylinder, so that their contents FM ted. tion from La Société Générale des Téléphones, Paris.) 
4123, 2d.; 4125, 6d.; 412%, 6d.: 4127, 2d.; 4130, 2d.; | of four 0 1 at the | back. AA} the valve rod, P | To govern the speed of the engine a governor is 
4131, 2d.; 4135, Qd.; 4187, 6d; 4142, 2d.; 4145, 2d.; | is the piston for balancing the slide valve. It is mov- | caused to alter the position of the piston travel where alae to the arrangements included in this 
4148, 4d.; 4149, 2a.: 4158, 6d.; 4163, 4d.; 4178, 6d.; | able in the cylinder formed in the cover of the valve | the cylinder apth cote ce pune ot tneeenene ones invention are two wires to each circuit, and 
4342, 2d.; 4881, 2d.; 4449, 6d.; 4686, 4d.; 6d.; | chest, and provided with an ordinary metallic packing | cylinder at the other. A current of air is used to cool | seven sets of these double wires are grouped in cables, 
5543, 6d.; 19, 4d; , Sd.; 226, 4d.; 266, 6d.; 270, 6d.; © cylinder. thus one cable serves for seven subscribers. The 
335, 4d. $790. in Retatina to THE | Cables are led into the buil through a metal 
—_— COVERING, PROTECTION, AND INSULATION OF Exxc- | Plate attached to the wall, which as many separ- 
ae be forwarded from TRICAL CONDUCTORS OR CABLES FOR TELEGRAPHIC, | @t¢ holes as there are cables. vo this plate the 
price and TELEPHONIC, AND OTHER Purposes, W. R. Lake, | Cables are led along channels to the “‘rosace” or 
—{4 communication from 8. D. Stroke, apparatus by which the connections are established 
~ Philadelphia, U.S.)—31st August, 1881. 6d. 


ABSTRAOTS OF SPECIFIOATIONS. 
Prepared by ourselves 'y for Tus Encrneer at the 
office of Her Majesty's iss of Patents. 


2074. Srorrmvc, CaRRYING, AND PRESERVING FRUIT, 
A. Cochrane, Montreal.—7th July, 1881. 6d. 
This consists, First, in forming the cases with 
jecting knobs or bars on every side, so ons no two 
cases can come close ther ; Secon making | 
every side, for the passage 0! 
2901. Har-sHarisc Macurne, = Kelsey, Bristol.— 
7th July, 1881. 
The two eatures of no’ ity are two pressers brought 
into position by means of levers acted upon by a 
treadle, and back and front clamps acting in conjunc- 
tion with the side boxes. 


“3509. Improvements 1x ELEcrRicAL INTERRUPTERS, 
P. Ullathorne, London.—12th August, 1881. 6d. 
The instrument consists of three stretched wires 
nearly parallel but not in the same plane. The con- 
tact or anvil wire is platinised at its contact point, 
and is insulated A mg the other two ak om 
attached de the ends of a soft iron armature, lying in 
a plane between the contact wire and the other two 
external wiress; the of the armature making con- 
tact is also plati The wires are stretched over 
bridges, so that the “armature bisects the vibrating 
portion of the wires to which it is attached, and these 


pects. 
The contact wire is also stretched on bridges, one of 
which is near the armature. An electro-magnet is 
placed on that side of the armature furthest from 
the contact wire. Supposing the current to enter the 
electro-magnet, it passes to the ends of the armature 
wire and into the armature ; from here it goes to the 
contact wire, and exits from one or both ends of the 
vibrating pert of the contact wire. Modifications of 
this mode of construction are also described and the 
instruments illustrated. 
3543. Sream Excrves OPERATING WITH REGENERATED 
Sream, B. A. Brydges, Berlin.—i6th August, 1881. 
from H. de Grousilliers, Berlin.) 


t for reducing the cupeteabed exhaust 

steam to the temperature of the steam in the boiler, 
penta entrance of the said exhaust steam 

ito the oe cylinder, which is effected by the 


cooler F, which sai is surrounded by water 
similar temperature to the steam in the 1 


U 


furnace Saturated steam passes from the 
boiler & through a tube or Pipe to the regulator or 
cut-off C, from whence it a suitable 


to the position of the slide or — 


3559. Irrovements Exvecrric LIGHTING AND IN 
THE Means OR APPARATUS EMPLOYED THEREIN, C. 
W. Harrison, London.—l6th August, 1881. 6d. 
The inventor makes use of a reflector of solid roc- 
stone in slabs, or uses it as a base, and mixes therewith 
gypsum and ‘oolite, bringing the whole into a fluid 
state by a solution of tash; the mixture is then 
dried in blocks at a low heat, and subsequently 
hrydraulicly pressed into a hard mass. The inventor 
varies the seer of the light given he the are by add- 
ing liquid sulphates of various bodies to this reflecting 
material, according to the tint required. 
3604 Manovracrure or Brusues, 8. Abraham, Man- 
chester.—19th August, 1881. 6d. 
This consists in the combination of a central stock, 


and a backing of material = as cloth, leather, or 
sheet ruil for securing the said wires or their 
equivalent. 


3659. Locomotive Exarses, W. Morgan-Brown, 
London.—23rd August, 1881.{A communication 
or De and J. H. Pearson, New Hampshire, 

This relates to an arranzezaent of parts so that the 
engine is situated betwee=. the water tank and boiler, 
the whole being supported on one frame, by which 
means the adhesion of the wheels is in and 
the engineer's cab can be placed in front of the boiler 
and smoke pipe, where the engineer has a clear view 
of the track, and has all the valve mechanism under 
his inspection and control. The invention also relates 
to the valve mechanism employed 

3668. Improvewents ux Execrric APPa- 
ratus, W. R. Lake, London.—23rd August, 1881.— 
(A communication from T. A. Connolly, Washing- 
ton, U.S.) 6d. 


in the 
through — the upper carbon is fed, by means 

which, should the arc become defective from any 
cause, the current will be diverted through the lamp 
frame, and out at the same terminal as when the arc 
was established, so —— other lamps in circuit 


II), The back of the slide valve is connected 
the piston by two rods B B!, pivotted at one end 
to the four ett and at the other end to the beam 
GG. The latter is secured at C to the eyebolt Pl 
836906. ELECTRO-MAGNETIC CLOCKS 
- BATTERIES FOR THE SAME AND OTHER PURPOSES, 
C. Shepherd, South Hampstead.—24th August, 1881. 
6d. 


The inventor drives the clockwork by the recipro- 
cating motion of the poles of a permanent magnet and 
electro-magnetic coils, or of electro-magnetic coils 
near the poles ofa fixed | rmanent magnet, also com- 

icating thereb; rotary motion to a fly- 
wheel or weights, so that the same shall revolve 
equilibrium, the magnet or coils being suspended by 
a cord, spring, or knife edge. The improvements in 
batteries consist in the use in combi on with a zinc 
element and a liquid element of porous material, such 
as burnt cinders, so arranged as to raise the liquid 
element by ca attraction, and expose it to 
extended contact with air to prevent polarisation. 
3'734. anp oTrHER Nets, &c., R. Balderstone, 

—26th August, 1881.—(A communication 


the Scotch machine, or by hand, and it consists in 
forming the needles in two parts rivetted together and 
fixed in regularly divided bars; the hooks rivetted to 
small plates fixed in ly divided bars; the posi- 
tion and construction of the sinkers, which ‘are in two 
parts, viz, the sinker proper and the sinker hook, 
rivetted at atm angles thereto; the stop motion for 
the cam shaft ; the forming of ‘the body of the net 
with one thread only; means 
up and drawing the thread from the bobbin 
needles and sinkers to the o ite side of 
machine ; the automatic take-up, which may be mg 
lated to suit any mesh ; the employment of auxiliary 
threads for ide & e selvedges with the auxiliary 
on and of == Hi ‘them on the hooks; means for 
the thread at each end of the machine ; a 
metho for removing the end of the throu which 
to the shuttle ; safety mechanism for 
the movement of the cam 
shaft; the arrangement of the slur levers; and the 
arran, nt for altering the motion of the hook bar 
to e slip meshes—that is to say, without knots. 
$3744. Bicycies, &c., B.C. F. Otto, Peckham.—2ith 
August, 1881. 8d. 

This relates to on No. 

am. 1880, and relates more particularly 
afi jo the tension of the driving bands for the the 
oO ge of the hi to a more 
ar t, to an improved arrange- 
ment of the seat, and to the equilaties of the power 
of the crank during the whole course of its revolution. 
37°70. Mecnanism For Issuinc anD REcORDING 
NcmBER aND Prices or Tickets, J. P. Power, 

London.—30th A t, 1881. 6d. 

This consists, First, in the arrangement of mechanism 
for simultaneously stamping on tickets the date of 
issue, the stage or section of the journey, the number 
of the journey, and the a = e fare ce 
Secondly, in the combination of 

for tickets, and the masthod of 
to the apparatus. 
3776. Nat Forornc MAcHINEs, 
8. Pitt, Sutton.—30th August, 1881.—(4 
i , Bssex, U.S.A. 
First, in yy the 


rod is placed, by which it is maintained in a perfectly 
horizontal position ; and Fourthly, in the constru 
of tbe cutter stock in such a way that the wear of the 


cutter or of the operating can be easily 
com! and the of the head of the 


This to 
whereby they may be con’ 
desired extent to facilitate their passage 
narrow en 
3'786. Gas Motor Enotes, &., J. J. Butcher, Gates- 

head.—3lst August, 1881. 1s. 

To ignite the gaseous charge the induction and 


S786 


The figure shows a section and a 
section of the invention. The exterior is in 
=e sections with external flanges, y which they are 
ted together. The top fection ‘orms a movable 
ep which facilitates i Each 
der has discs B B, ine tones a complete 


circle, or in sections as A A. These discs have annular 
— into which the flanges of the sections of discs 

also have numerous for the 

the tubes holding the wires. These tubes 

Cc cae are formed in sections, and so constructed as to 
fit into one another; they are lined with insula 
material and the wires laid inside. Modifications o! 
this plan are also described by the mg whereby 
the joints are t d from by india- 
rubber rings, and fluid shellac is vinpocted into the 
tubes and allowed to harden 


3'702. ManvuracturE or SrEt, C. W. Siemens, 


— metal and puddled ball, and pouring 
in an ordinary way for the production 


WY) Vi 


Secondly, in adi to the liquid stream of steel 


provements are descri 


London.—3lst August, 1881.—(A communication 
from J. J. C. Smith and H. Gelpcke, College Point, 


U.S.) 6d. 

This Bd to improvements on patent No. 8793, 

, 1881, for improvements in the 

manufacture of articles of india-rubber or other 

vulcanised gum, and in means or apparatus empl: = 

therein. e tufts of bristles, after being 

as to the hollow brush back 

are then secured g cement, 0 as to fill or 
y fill the BAF are ch cement on cooling or 

fixes the tufts or bun 
of i securely in position. 


ss lever to prevent its return to the ition 
before being depressed, and consists in a link 
between the ol lever and a retaining lever, to which 
a spiral spring is attached. 


3804. rn CommuTAToRS FoR DyNaMo 
orn Macwero Exvecrric Macuines AND ELECTRIC 
Morors, &&., P. Jensen, London.—lst uber, 
1881.—(A communication from T. A. Bédison, 
Menlo Park, New Jersey, U.8.) 4d. 

The inventor. makes his commutator bars and 
surfaces 


reduces sparks. 
3807. Rice, &., A. . Gillman and 8. 
Spencer, & —Ist ber, 1881. 6d. 
sists in the i t, in combination 
with a series of endless apr: in 
cham of a furnace, the 


wires and the exchange 
apparatus, one-half being led to the top and the other 
to the bottom. The one of the cables are then spread 
out — each attached to a stud, whence bod nape 
pairs of wires are spread out, the differen t pairs of 
wires are then separated and attached to a disc with 
the name, &c., of the ciiod. The other connec- 
tions are then made in such a way that it is easy to 
up the cables on the rosaces, so that at the commu- 
tors the subscriber that communicates most often 
with each har have their “‘ jack-knives” nearest to 
each other. Other are also described. 


8845. 
8rd 


tary 
a ribbed metal rotary bottom turning 
direction to the of the 
a 
treadie-operated mechanism fly at two 
distinct times, whereby the mechanism by which the 
mould and mould bottom are rota’ in opposite 
directions is first t into » and secondly, 
whereby the mould is closed it has made a few 
revolutions; Thirdly, in the combination of the 
plunger and the rotary mould bottom in such a 
manner as to permit an up-and-down motion of the 
plunger. 
3848. Srzeam J. Blake, Manchester.—5th 
6d. 


y to improvements on patent 
dated 1875. The fire-box is made 
of spheri omy A Ean ig plates or of a conical form, the 
side is weieal, the outer enclosing shell being of 
oylindrical formation. The narrow end of the box 
opens into a combustion chamber, which in some 
cases is formed by recessing the outer s! 
3852. Heets ror Boots anp &e., F. 
Cutlan, Cardif’.—5th September, 1831. 
This relates to the appliances for ne Mn the heels 
for boots and shoes, also applicable for other pu’ 
by the use of heel mould and rivet container 
necessary parts connected therewith. 
$3856. Manuracrure or ARTIFICIAL FUEL FROM 
Stack, Smart Coat, &c., W. P. Thompson, Liver- 
pool.—5th September, 1881. —(A communication from 
M. Neuhaus and 0, Henniges, Berlin.) 6d. 
This relates to the or the more effectual and 
df ‘co in closed, heated 
containing vessels, the vapour 
vessel, and drawing off the condensed liquid by means 
of an air pump. 
8858. Apparatus ror Dirrvusine Liont, J. 
New Wandsworth.—5th com- 
munication from W. er, Mi usetts.) 


This consists partly in a prolate ellipsoidal mirer eo 
or a, whose refi surface = a 
such as would be generated by the revolu tion aed 
its major axis of of an elliptic <a pepe 
between the latus rectum and the minor axis, the light 
source being placed in a focus of the reflector. 
8850. Apparatus ror C. A. Angstrim, 

im,.— 5th , 1881. 


This consists in the poe massage of 
one or more rollers vided with hafts pone 
such rollers and hafts or handles ae eee 
with forms adapted to the particular muscles or groups 
of muscles to be treated. 


8860. Pianorortes, W. H. Squire, London.—5th Sep- 
tember, 1881. 6d. 
This consists in the general construction and 
ent of pianos in which the strings are strung 
horizontally, or nearly so, on both sides of the frame- 
to which ow are aitached, 
work carrying the ex beyond 
length of the key d 


3862. For BuRNING 
&c., J. Dunnachie, Lanark, N. 


1881. 
in constru in the walls of adjacent 
kilns duplex hollow me flues, the al phe 


portions of the opposite sides of “which have slits or 
formed as to enable the heated 


discharged 
from the part one ne fila nto the lowest 
= of the next to say, 


tal pers, so as to shut off the comm 
tion between the kilns, the slits or —_-_ 


pl 
ing and closing the port of steam valv 
and shutting off the steam in connection with steam 
engine cylinders. The ism 
cams or tappets on a 
keyed on a revolving shaft. One of the said cams or 


andthe other cam or tappet ia for closing the sald ports: 


cams revolve, 80 

said slide valve rod is pushed backward and forward, 

by which means the ports of the steam valves are 
opened and closed. 

8880. THE MANUFACTURE OF 
REVOLVING ARMATURES AND OTHER PARTS OF 
ELecrricAL APPARATUS AND IN MACHINERY 
THEREFOR, W. R. Lake, London.—7th September, 
om —(A communication from C. Dion, New York. 


High Holborn, to Mr. H. Reader Lack, her Majesty's N B 
Southampton-buildings, Chancergglane, Ss 
NA 
e 
communication from H. 
oO Aupécle and Co., Chalon-sur-Saone, France ) 8d. 
\ O74 
} 
2 
This relates to machines for ~ ng in 
~ which the knots and meshes resemble those made on "4™= re fn: 
This consists, First, in the manufacture of steel, of 
am heating in an open hearth furnace iron oxide with Sa. : 
mt 
of 
13792 
ais OFZ 
aS H | 4 
: | 
; V Yy a 
CS 
r and obviates the difficulties ca y loosening from a 
3 wear; Secondly, in so constructing and arranging the : Yilddddidditldi ays ANA fired. These flue are provided with vertical or é 
gauge for regulating the length of nail to as I 3 
secure its easy adjustment, certain operation, an RY, Vij 7 
non-liability to become choked ; Thirdly, in improve- Ysa 
tube or pipe to the superheater D, and from thence | ments connected with the on which the nail < 
through a suitable pipe or tube to the slide valve box, er ° ° 
where the said superheated steam is caused to operate 
manganese in pieces ; y, in co 
tion of a furnace for steel manufacture with cooling 
3782. VeLocirepes, J. White, Earlsdon, near | water pipes as shown in Fig. 1; Fourthly, the con- 
Coventry, and J. Asbury, Coventry.—30th August, | struction of furnace ge in Fig. 2. Other im- 
1881. Sd. 
3795. Manvuracrore or Brusues, B. J. B. Milis, 
- j 
| 
@ projecting device for the attachment of a rod or j z 
handle, an assemblage of wires or their equivalent, | 
| 
\ 
| This consists, First, in the me’ of revers e a 
motion of the front roller so as to lay hold of the a = 
twisted of the yarn while the twistin is proceed- — - - 
un NSS The opening cam is placed on a boss so as to be 
BAW CGR parallel with the axis of the shaft, but the closing cam 
which is formed taper or cone-shaped, is placed 
== around the said boss. In connection with the 
iG” a Yes slide valve rod is a ring or yoke in which the said 
wel 2 directly with mercury; or they are faced with silver 
ignition slide valve is caused to make one backward 
and forward traverse for every two revolutions of the on which are ca’ vel along 
- engine. X is the induction x which in its central | chamber, and between and amongst the said endless 
accomplished by clamps attached to the armatures of | position communicates with the cylinder port Y, } aprons in directions — to that of the rice or yp Be] 
electro-magnets. which also serves for ignition, by means of the flame | other grain or malt to be dried. is 


Apri 28, 1882. 


THE ENGINEER. 


315 


in parallel coils dround the walls of the armature in 
the following way, viz.: The outer portion of each coil 
is placed edgewise upon the outer surface of the core, 
the inner portion being arranged in the same way on 
the inner surface. The coils are insulated by being 
coated with gelatine treated with bichromate of pot- 
ash, after which they are exposed to the light, where- 
by an insoluble film is produced. A is the core and 
Bthe wire. The core made in two halves, upon 
which the wire, having been previously bent to the 
shape required to fit the coils by a special machine 
deseribed in tltis specification and also the subject of 
this patent, is slipped, and the two halves are subse- 


(5880) 


Yj 


quently bolted together. The inventor claims that 
his system with as brushes 
can applied y wel to the conducting coils, one 
brush at the outside of the coils and the other on a 
collecter fitted on the axle ofthe armature. The coils 
also offer a small resistance as they havea large sur- 
face, and the ce amg are reduced owing to the 
large cooling surf: 

3881. FOR THE GELATINISATION OR 

VERSION OF B. Luck, 


and downwards into the vat. 


3882. Ostaminc Propucts FRoM THE DisTILLATION 
or SMALL Woop, | R. er and J. Telfer, 
—Tth & 


be , 1881. 
— by subjecting it to heat, the retort —_ 
of tubes in with end ch , 80 tha’ 


by ‘endless chains scrapers the wood may 
_— in one direction along one tube, and then in 
direction along the other tube. 
tween the tubes is filled in so that the flame 
furnace does not impinge on the underside of 
tube, the object being to subject the wood 
a, fed into the top tube to a AS ww heat, which 
increases as the wood passes tow: the outlet, where 
it is Cane by a recessed wheel, which delivers it 
to a similarly constructed cooling apparatus, round 
the tubes of which air or water circulates. The gases 
famed eee the cooler to a tus, the 
wood passing down through an ra fe perforated 
rotating cylinder, in which the dust is separated from 
the charcoal. 


Acetiryinc ALconotic Wash aNnp Marurina 


gg B. Luck, Blackfriars-road.—7th September, 
mis to apparatus for alcoholic 
wash in the manufacture of vinegar, an sists in 


bar F to position shown in Fig. 2, er into closed _con- 
tact with plate G, thereby offering @ more direct 

for the current and diverting it from the 
regulating mechanism and carbons. The lamp having 
been cuppiied with new carbons it can be put in action 
by drawing down rod Pl, To replenish the carbons 


rod, holding it securely where desired. Another part 
of the patent refers to a means for automatically light- 
ing the second of a double set of carbons wien the 
first are consumed. 


3897. Motive Powrr H. @. Hosmer, Rome, 
September, 1881. 


The invention is based < the principle that 
est or side 


shifting a weight to = hig’ 
swinging p be caused on 
each return stroke to ot to ~~ fullest extent, —~ 


substituting for the basket work or wireh usually 
employed two sets of bars of wood, arranged one at 
the upper We. cas of the acetifier and the other below, 
at a suitable distance apart, 

and each quoinda ani with a longitudinal groove with 
therefrom for the reception 

~ wash into the 
and passes in’ cross grooves 
in directions, vhence it descends oo the 
—, ameene the current of air circulates in the usual 


or HoLttow Mov.pep Forms 
th EB. Hoskins and C. Harvey, Birmingham.— 
8d, 


ery co! consists of a frame similar toa lathe, 
aan spindles and — pulleys, and upon the 
upper ends of two such spindles are fixed rolls, whose 
| aan oe are cut to the section of the articles to be 
ormed. In one machine two such rolls are used, a 
large one and a small one, and the metal blank, 
stamped to a conical form with straight | ye sides, 
is placed over the small roll, which is th n advanced 
by a slide up to the larger one, and both rolls are 
driven in the same direction, whereby the conical 


H. Haes, Wednesbury.—8th September, 
the bicycle to 
yyy in the use 


3801. MecHanicaL ARRANGEMENTS APPLICABLE 
Sream Wincues, Hoisting Apparatus, &c., 
Archer, jun., Durham.—8th September, 1881. el 

This relates, it, to an improved method of 


cou! a piston and connec’ rod, whereb 
with: the same length of rod 


rapidity of movement is 
ly, to a combination of the clutch 
poss = tents gear 80 as to be operated by one handle and 
one movement; Fourthly, to an a ment of 
mechanism for operating hi igh- -speed whipping drums . 
and Fifthly, the vembtnntion with whipping or 
winches rapid weighing apparatus. 


3892. &., J. H. Allin, 

cons: e u or 

ittern on the lino or flooreloth, 

in the recesses wi = ran or ‘other sui suitable 

fluid or plastic positi q d colour. 


ones. Sheffield. —8th Septem- 
The shoes are formed from bars or plates of iron or 
steel rolled with one face flat, the other face having a 
continuous series of narrow and deep transverse cor- 
rugations across it, and, if desired, also longitudinal 
grooves rolied along it. ‘The bar is heated an: bent to 
shape of the shoe, so that the plane side forms the 
lly fit the hoof, while the corrugated surface 
the underside of the shoe. 
2893. Improvements Evecrric Licatina Appa- 
ratus, W. R. Lake, London.—8th September, 1881. 
a communication Jrom W. 8, Hill, Boston, U.S.) 


This invention relates to | a 
lamp may be automatically extinguished when the 
carbons are burnt low enough without affecting - 
other a in circuit ; also to a means for lifting 

globe, so that the carbons may be replontohed 

m m beneath without the globe. The 

a Weston 

lem, though they are applicable, to other kinds of 
lamps. Supposing the arc to be formed the collar Al, 
Fig. 1, is placed at such a point that when the carbons 
have burned as low as desired it will strike and 
depress inner end of lever B, causing it to release 
plate D, when the action of spring S moves the switch 


it ists in the application of such principle to th 
production of motive power. 
Bone Bortine, &c., G. W. von Nawrocki, Berlin. 
—8th September, communication Jrom A. 
Leuner, Bavaria.) 
PR» relates to means for depriving bones of all 
Ft ay means of lower pressure vapour 
soe ot known fat sol , and it in 
ben bones to a previous steaming of water 
~~ removing the fat, by which means the air 
is y= hema on of the pores of bones and the fat 
rendered more soluble. Further, the bones d 
the removal of the fat, while exposed to the action o: 
the solvent in the form of steam, are also acted on by 
water steam so as to materially assist the dissolving 
action of the solvent steam. 
3907. Propuctna Rorary gem J. J. Read, Dublin. 
— th September, 1881. 
On a frame are Fae two —_ shafts, one 
ounring two ratchet wheels at a distance apart, and 
— which are ed two hollow drums mounted 
loosely on the shaft, and within each of which is a pawl 
gearing with the ratchet wheel. Round a flange on 
the face of the drums is coiled a belt, the free ends of 
which are connected with the grooved peripheries of 
two pulleys keyed on the ay shaft. These ys 
are of the some diameter as the drums on first 
shaft are placed at the same distance apart, and the 
belts connecting them with such drums are wound in 
different directions. Around the erence of 
ends of which may be acted upon 
treadles or other means. 
3908. Courtine anp Uncoupiine RalLway VEHICLES, 
- B. Askew, Edinburgh.—9th September, 1881 


The object is to enable carriages to be coupled and 

uncoupled without it being y to 

the vehicles. The apparatus consists of a tube with 

a hook at one end, and near the other end inside is 
a spiral spring, one end connected to a rod pro- 


$011. Rervecrors, J. New 
Sepi er, 1881.—(A jrom W. 
Wheeler, Mass., U.S. 
This relates to means tor a di 
light from any source, so that its all ques 
y be utilised in the direction and within the 
‘its of the space to be lighted ; and it consists in 
the employment of a refi with a 
surface, such as would be by the 
of a l curve on its 
us rectum, and by the " partial revolution of such 
=e on its prolate axis at one or each terminus of 
revolution of the latus rectum, the axes of 
sordh on intersecting each other in the focus of of the 
curve, 
$912. Ratways or TramRoaps, F. Devoght, 
Antwerp.—9th September, 1881. 18. 2d. 
This relates to the method of drawing carriages 
oe and consists in the use of a continu- 
— endless cable sliding on antifriction 
at the bottom of a horizontal tube lay- 
ing between the rails, such tube having on the upper 
ea cleft for the sliding of two hooks 
m each carriage 


M. Kaufmann, Strand.—9th Sep- 
tember, 1881. 6d. 

This relates to solid frame or rod-ex revolv- 
fire-arms, in which the lock is prcvided with a 
unding hammer, and the object is to provide the 

lock with a stop which locks the cylinder after each 
rotation and keeps it securely in place when not in 
use, an essential feature being the utilisation of 4 
movable covering plate for the purpose of 

cylinder from such stop, so that it may rota‘ te freely 
when loading the fire-arm. 

$014. Preparino Corron AND OTHER Fisre, me and 

, Todmorden.—9th September, 1881. 


WwW. 
The object isto remove dirt and other an a 


from the cotton, and it consists in holding the fibre by 
feed rollers, just beyond which is fitted a porcupine 
roller driven at any desired speed. Beneath the latter 
is a grid, and in connection with it a number of hori- 
zontal or inclined cleaning boxes with grids and doors 
below are arranged, such boxes communicating wi 
the vertical cylinder or beater of a Crighton opener. 
The fibre is blown from the porc' ae and through 
the boxes into the opener, from w! is taken and 
formed into a lap or delivered in an open state. 
3917. Hor Fonemes Sree. &c.. A. Storer, 
Clapham Park.—9th September, 188 6d. 

In cong steel dies the steel locke on which the 
impression is to be made is =e in an iron case 
lined with fire-clay, or in crucibles bound 
with iron bands. The case in a retort heated 
on all sides except the front, oa the block is brought 
to the desired heat, while in order to prevent a scale 
forming on its face pipes convey carbonic acid gas to 
the retort so as to neutralise any free oxygen therein. 
While treating the block under the hammer, pipes are 
caused tosupply gas and ne the block with an 
atmosphere of neutral gas when it is in position to 
oe impression of the fener with the matrix 
attached. 
$918. Case ror THE RECEPTION OF EMBROIDERED AND 

OTHER TRIMMINGS, = V. Barle, Oxford- 


can turn. 
8920. Rorary R. St. John’s Wood.— 
9th September, 1 
This relates to Drennete on patents No, 4458, a. al 
1875, and No. 3224, a.p. 1877, the object being to mal 
without the use of bevel or 


t 
of the cylinder with. a pair, of abutment valves, | and a 
— set of steam 


ve capable of an endway motion on 
its seat, remy oy when the reversing takes place the 


Se means valve a second oscillating valve is 


and controls the steam ports for the purpose of 


Butron-HOLE Apparatus, W. R. 
Lake, London.—9th September, 1881. a communi- 
cation from J. Gutmann, Berlin.) 6d. 

The object is to provide a button-hole stitching 
apparatus which can be attached to any sewing 
machine in which the shuttle moves transversely to 
the feed motion. In the needle bar head a slide is 
provided, the adjustment of which is automatically 
effected by the hine in such a manner that before 
each stitch is made the slide is stitch by stitch alter- 
nately brought into one or the other of two determined 
positions, means the stitches for the edge 
a button-ho! can be produced with a single 
a shuttle sewing 


3022. UmBRELLAS AND ery A, M. Clark, 
A communication 
6d. 


ti 
This relates to improved PM ing joints for the ribs 
and stretchers, and the stretchers and runners of 
umbrellas and. sunshades, whereby they are more 
easily opened and closed completely. 
3924. Tosacco Morst, &., J. B. Davies, 
, 1881. (Provisional pro 


Bilbao,—1 
tection not 
Plaster of Parts to form the 
‘box or receptacle, and when the 
totes ie too dry the mould is immersed in water, 
some rs which it absorbs, and when the tobacco is 
erein it takes up the superfluous moisture 
302'7. MANUFACTURE AND TREATMENT OF Suaar, &c., 
J. Duncan = B. EB. R. Newlands, London.—10th 
process of manufactu: sugar 
into sticks ‘by casting mould open at the 
bottom, but closed during the filling —— by 
upon or over a AB -plate formed of or 
with a yielding material. 


IMPROVEMENTS IN DyNAMO AND MAGNETO- 
ELEcTRIC Macuines, P. Jensen, London.—l0th 
September, 1881.—(A Srom T. A. 
Edison, Menlo Park, N.J.) 6d. 

This relates to improvements on patent No. 1240, 
dated March 21st, 1881, which consists in the method 
of connecting copper bars B Bl with dises by means 
of ears A. The ears being now widened so as to close 
up the spaces between them. Bars B also extend 
straight to ears A, whilst B! are curved over the first 
line of ears to ears H of the second line. The con- 
tacts between the ears and the bars are plated with 
vn be and silver. For commutator connections, rods 

wing nearly the same conducting area as the bars, 


are used ; these contacts are also plated. place the 
copper discs outside the field of force, the 70 Penis Cc 
separate them from the core as shown. The copper 
discs have double bevelled edges forming 
into which the projecting edges of the Le god 
chests used to insulate the copper discs are pressed to 
prevent electrical creeping between their edges. The 
copper bars are i d by F x paper and 
Gmica. An for a constant current 
of air through the armature is also described. 
8633. Frower-pots aND FLower-pot Covers, A. 
, Harrogate.—10th 1881. 4d. 
"the exterior, and at intervals above each 
PP oe or applied troughs of any desired 
shape. 
$3934. Transmittine Motion, A. M. Clark, London.— 
10th September, 1881.—(A communication from A, 
Samper, Paris.) 10d. 

This relates to improvements on patents Nos. 2906 
and 3323, April, 1879. The spirals or turns of the 
round belt or cord upon the pulley are not separated 
one from the other, and form, so to speak, but one 
spiral; the belts or cords are regulated in their action, 
and put in tension without the aid of guide a 
$085. anp Dovsttne Corton, &., I. 

B. Crossley, Dukinjfield.—12th Septem- 

er, 
The is slit to spring, and formed with a 
with a bolster formed with a 


$986. Harvestinc Apparatus, H. K. Stone, Hull.— 
6d. 


12th September, 1831. | 
This D with a reaping machine 
aset of cutters acting .- advance of the ordinary 


cutters, and at an adjustable eee above them, so as 
first to cut off the ears from the stalks or straw, and 
then to cut the stalks or straw off the ground. 
Secondly, in combination with the upper cutters of a 
travelling sheet or set of travelling bars to conduct the 

cut-off ears to the hinder part of machine. 
8087. Direct-actinec Steam Pomps, &c., G. Heywood 
md & Spencer, Lancaster.—12th 1881. 


from from the of 
of pump pu 
ing it consists in the use a small 

toe compartments having 
E for live and exhaust steam. Within 
work ms G, the rods 
frame P. 


e rame 
a -box ve 
wt om Seven by a link toa pallet mounted on 


a stud and carried by a bracket bolted to the engine 
bed. A stud on the piston rod engages at each stroke 
of the piston with one of the arms of the pallet and 
reciprocates the frame, and thereby the cylinder A and 
valve J, so as to establish communication for the al 
of steam tothecylinder L. The piston rods of 
G carry blocks § fitted in slides I, so as to Garine 
— A to bring down with it the pistons G when 
valve face is worn. When piston completed 


its stroke the slide J opensa d steam flows 
into one of the com: ents 0! cylinder. Aand effects 
the backward or forward stroke of ~ In 


some cases an auxiliary valve U is te ee 
3938. Frames ror WasHING ee “ Shaw, 
Lockwood, near Huddersjield.—12th September, 1881. 


This sists in the 


the construction of 

frames. 

3940. Removine CALCAREOUS AND OTHER IMPURITIES 
FrRoM Water, A. W. L. Reddie, London.—1l2th 
September, tae (A communication from Baron N. 
de Derscha' 6d. 

This eaten to the purification of water 

— calcareous salts, , such as the bicarbonates of 

a 

nesia and sawdust, or 


3949. THE SHarTinc, SPINDLES, AND OTHER 
Movine Parts or Spinnina, Rovinc, AND OTHER 
W. Currie, Belfast.—13th September, 


of 

ions, and ad- 
juncts, whereby the flow of oil in the apparatus and 
its exit at the = discharge 1 may be main 
limited, and whereby the 
apparatus the main and ¢ pe vessels 
may ept w! or partially filled 
notwithstanding that ‘the orifices 
open to the 
$3950. Prerarmsc HeEets on HEEL-BLANKS FOR 

AND SHOEs,  £ Morgan-Brown, London.— 


laterally movable side proasers or and also 
vertically b; a) bottom 
of the heel- ban 


3954. ror Broken Suarts, 4. 
Southam: 3th September, ssl. 


This couplings ter 
broken shafts in three segments. 
3055. Om Lamps, &&., J. Whitehead, Ashton-under- 
September, 1881. 8d. 


Lyne.—13th 

This relates ly to the manufacture of lamps for 
ae petroleum, paraffine, or other oils or spirits, 
constructed with 4 the air chamber of not greater 


S067. Gas Reovutators, &c., T. Westinin- 
ster.—13th September, 1881. 
This consists, First, 
ratus for regulatin; the quantity of gas to be supplied 


to gas stoves, ers, and i in other places where the 
quantity of d and P of the gas. 
ies within considerable limits, and where it is 
tor to each 


apparatus or any other suitable gas regulator to 
gaseliers. 


FOR F. Wirth, Frank- 
unication 


a jack; also in the dent 
forte te of an upright 


3062. Propuctne Open FaBrics EMBROIDERED 
CLOSE AND OPEN T. Coltman, Leicester.— 


—14th September, 1881. 
This consists of a roc axle shaft carried bya 
intermediate 


bearing at each end, and 

where required. The rocking of the axle is effected 

by connecting links and levers operated by one or 

more cams on the main cam shaft of the machine to 

which the apparatus is applied. 

3965. Lamp Burners anp Wicks, J. 8. Fairfax, 
London.—1l4th September, 1881.—(A communication 

W. Painter, Baltimore, U.S.) 6d. 

This consists in a burner with a wick tube poem 
to receive a double thickness of the wick and projec 
it in the form ofan abrupt loop to a fixed and ehaite 
distance above the tube in combination with a wick- 
moving mechanism, suitable mechanism being pro- 
vided to move and support the loop. 

Lamps AND FOR CaRRIAGES, &c., 
J. G. Bilis, Court.—14th September, 1881. 

This relates to improvements in *‘gazine” lamps. 
and burners, and has for its ns gt to increase their: 
illuminating power, and to afford greater safety in 
burning essential and volatile oils. A metal tube is 
screwed into the top of the reservoir and packed tight 
with cotton, wire, or porous clay, and round the top 
perforations are formed for the emission of the gas 
generated. The roof of the lamp is dome-shaped, an 
through its centre passes a funnel perforated at i. 


Fic.1 = 
\ 7. | | J, moving over the valve face L, in which wor 
YYy 
| The trimming is wound on a flanged roller and in- Y 
| YY | | a it, serted in a rectangular case of corresponding size, the 7 KW] INS Y 
4) top of which has a central longitudinal opening, and 
ff H the ends of which form bearings on which the roller 
N 
M 
the globe is raised by sliding its holder up the side ‘ | 
rods, the cam lever T by bearing against the left hand passages are Droug roately on 
maoz with the exhaust passage by means of a plug coc 
3893 actuated by the reversing gear. In combination with | : 
Fic.2 | 
The rousers sre provided with chambers so perfo- om 
rated and placed that the steam employed in the LIA 7 
treatment is caused to issue or be ejected backwards 4) § 
> 
AT | 
lg | 
i} 
i 
| 3883. 
SSS 
ES or the pDurner, an 
\ FA ES he without a flange or ring projecting beyond the cone or 
contact with the ground when required. \\ 
NYS 
\ 
\\\ 
be brought nearer together; Secondly, to 6) 
ecting Irom the tube. he rod 18 actuated by a lever 
and causes the coupling to be held firmly in the hook, 
3960. MecHanism 
fort.—13th Septem 
G. Philipp, Forst-in-der-Lausitz, Germany.—{ Not 
proceeded with.) 4d. 
This consists, First, in a combined check and 
repeater device; Secondly, in means for regulating 
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junction with the roof. Within this yay is fixed 

a second funnel joined to the base of os. but 
condiieg in diameter at top, and not so high. The outer 
funnel is perforated at top above the dome, and is sur- 
rounded by a band rmow#w by a cap. Louvres 
and slots are formed in the roof for the purpose ef 
ventilation. 


WATER FOR &c., 
> = Bond, —l4th September, 1881. 
The water vessel consists of a py 4 aa cylinder 
fitted with a lid at one end having a the 


centre, and inside the other end +e fixed a hollow 
truncated cone with its edge secured to the edge of 
the cylinder. The upper edge of the cone has lar 
pieces cut out,and the space between it and the 
cylinder can be filled up to the bottom of such slits. 

ver the cone is mounted a series of trays with 


for the passage of water from one to the 
pg The burner employed consumes a mixture of 
coal gas and atmospheric air. 


S969. Sream ENGINES, any and J. 
Caldwell, Gl —l4th 881. 

In the improved a pair of 
cylinders act on overhung crank pins at right angles 
to each other on the ends of a ye shaft, ha having 
at its middle a screw worm which is b; ope bem 
turned out ef a solid wrought iron toes, and is 
enclosed in a casing provided with an oil box. The 
worm drives a worm wheel on a short shaft, which is 
geared by bevel or spur wheels to a third shaft havi 
~~ on it either a chain pulley or barrel, from whick 

transmits the action to the rudder. The 
pM ae cylinders are provided with ordinary slide 
valves worked by excentrics on the worm shaft, and 


» 
SZZZZ 


a third valve 
constructed like an ordinary slide valve and w 

upon a port face having ports communicating wit! 

the cylinder valve casing or casings and exhaust 

passages, and also having a port communicating with 
the exhaust pipe, the steam being admitted to the 
casing in whic! "the third valve works, and the 
pressure keeping the valve tightly on its rt face. 

The engines work in one direction other 

accordingly as the third slide valve is pn to un- 

cover one or other of its ports. 

39°72. Stoves on Heatinc Apparatvs, S. C. David- 
son, Belfast, presen September, 1881. 6d. 

This t of stove wherei 
the products of pe ey ‘from a coke or charcoal 
fire burnt therein are mixed with a regulated amount 
of air to bring it toa suitable temperature, and the 
mixture drawn direct through a drying chamber, and 
through the substance spread therein, an drying 
of which is thereby effected. 

30'75. A New on Improvep MopE oF AND APPLIANCES 
FOR CARRYING OR Layinc Evectric Wires, J. W. 
Smith, Edinburgh.—14th September, 183). 6d. 

This invention consists in making the curb stones 
and causeway blocks of streets hollow, so that the 
wires can be carried therein, provision being made for 
them to enter in or pass out where req 

3979. Covertnc THE OUTSIDE OF TRAM-CARS OR 
OMNIBUSES TO PROTECT <4 EB. H. Grey, 

88 


th 

This relates to a waterproof covering es eh ~4 

drawn up out of the way by means of cords wi 
, a suitable frame being provided to pad it o 
when 1 d for use, 
3980. Mecnayicat GAME OR PARLOUR RACECOURSE, 
J. Mazxjield, Islington.—15th September, 1881. 6d. 

‘This relates to a series of 6 mounted on rods 
continued below the table of the racecourse, in which 
circular grooves are formed, the rods being each sepa- 
rately actuated by suitable gearing from a crank handle 
placed at different points round the course. 


3987. Srconpary Batrerms oR Macazines oF 
Exectricity, J. Sellon, Hatton Garden.—l5th 
September, 1881. 

The claims are. 
the spongy lead or other material, composed of amas 


3387) 


of lead with antimony; Secondly, the use of plates 
composed of perforated strips, tubes, By eat 28, or woven 
fabrics of lead or the alloy supported ead, carbon, 
w other suitable material. One form is shown in the 
igure. 


$981. Aspominat Bets, &c., Earl's 
Court-road.—l5th September, 1 6d. 

This relates to forming belts so as 4 more effectually 

of the the part to which it is applied and yet allow 

= free movements of the y, and it consists in 

g the belt of a metallic or wirework 

chelston frome shaped to fit the part to which it is 

applied. 


$3886. Sarery Devices on Protectors FoR WATCHES, 
&c., A. H. Turn called A. H. Firman. 
—15th 6d. 

A frame is secured inside the pocket, and is fitted 
with a pivotted lever, which is inserted through the 
watch ring and then turned, so as to secure the watch 
to the frame. 


S988. Cotourrne Matter, F. Wirth, Frankfort-on- 
the-Main.—15th September, 1881. communication 
Jrom and Co., Biebrich, Germany.)—(Not pro- 

2d. 


This a2 te to an improved process for the produc- 
tion of various sulpho acids of rosaniline. 
$989. Propucine Corp Arr, EF. Dartford.— 

15th September, 1881. 

This relates to cold in 
which air, after being ell is yoo ina 
cylinder to atmospheric pressure, and it consists in 

reventing the accumulation of snow in the cylinder 

y placing the delivery valves at the end of the 
cylinder, which is made to conve’ towards 
valves, so that when they are opened to deliver the 
expanded air all snow deposited in the cylinder is 
swept along and discharged. To clear the air dis- 
charged from snow it is conducted to a snow-box of 
any convenient form. 

3990. Apparatus, A. M. Clark, 
London.—15th September, 1881.—{A communication 
Jrom P. Oriolle, Nantes.) 6d. 

This relates to aset of nog containing water under 
pressure, such pipes being kept closed by a device 
partly made of fusible metal. which, when exposed to 
a slightly elevated temperature, gives way and 
uncloses the pipe, thus allowing a constant stream of 
water to play on the fire, 

_ & Smith, September, 1881. 


mis consists in ee the “‘fallers” of metal of 
rectangular cross ion, with an eye formed to 
receive a wood “tappet for the “‘ wipers” to act 
upon. 

3986. Twistixc, DovBLING, OR LIKE MANIPULATION 
or CoTTON OR OTHER Fiprous MATERIAL, &c., A. 
Yates. Derby.—16th September, 1881. 

This relates more particularly to “ doubling, ” and 
its object is to dispense with the drawing rollers, and 
consists in a method of regulating the yarn in the 
creel itself, whereby all “roller laps” and like waste 
are avoided, and a better and more even drag main- 
tained during the twisting. For this purpose a 
number of bobbins are mounted round a drum, their 


hi 


4003. Inon anp Sree: Wueris ror RaILway 
OTHER CaRRicEs, &c., W. Somers, Halesowen, Wor- 
cester.—16th September, 1881. 6d. 

A mass of iron or steel to form the wheel is raised 
toa bright red heat and placed in a die having the 
figure of a short hollow cylinder closed at bottom and 
having a central hole in the bottom, such die being 
supported on a firm base on which it can turn. Over 
the mould is a steam hammer with an acting face 
equal to the diameter of the interior of the mould, 
and by its action, combined with the slow rotary 
motion imparted to the mould, the heated iron or 
steel is — out from the centre to the marginal 
portions of the mould. 

4006. Sawixc Macuinery, F. Myers, New York.— 
16th September, 1881. 6d. 

This relates chiefly to sawing planks for making 

acking cases, and consists in means to guide the 
een so that the pieces cut by the saws will be 
truly rectangular. Two independent saws are em- 
ployed, one serving as a cross-cutting saw, and the 
other as a ripping saw, and the wood is presented 
first to the former by a transversely moving guide, 
oud then to the latter bya longitudinal adjustable 

4009. ScrEWw ror Sarps, R. M. Steele, 

September, 1881.—(Not proceeded 
with.) 2d. 

This relates to oe an, and consists of a 


fixed structure or rim in axial with the 
and of approximately similar diameter to its boss at 


the points of proximity. 
4010. Cooxixc Stove, J. Imray, London.—lith 
Sep l—{A communi La 


from 
Société des Specialités Mecaniques Reunies, Paris.) 
6d. 


On a wooden base resting on an iron rim is fixed a 
double casing, the annular space therein being filled 
in with sawdust. In the centre on the base is placed the 
fire-box, in which bars project upward to receive oe 
of fuel, ‘and under the fire-box there is a passage to 
admit air. .A boiler or cooking vessel fits into the toy 


into a cheap and powerful generator of electricity. 
He substitutes atmospheric air for the oxygen gas 
usually employed as the negative element, and for the 
positive certain oxidisable gases, as 
eommon coal gas, &c. The inventor stores 

in reservoirs, from which plese lead to the 
various cells of the battery. nstead of using 
platinised carbon or platinum for the conductor in 
contact with the negative gas, the inventor employs 
ordinary coke, and for the positive conductor he uses 
an alloy of lead and tin and @ small percentage of 
other metals, coated with platinum or anon The 
inventor obtains better results with spiral or coiled 
conductors than with flat. The liquid ae is acidu- 
lated water as in the usual form of battery. 

4021. Lamps, 7. Ward, Kentish Town.—19th Septem- 

ber, 6d. 

This tes especial, ps for use on piano- 
fortes or other musi > The body or 
reservoir is of an oblong, oval, or egg shape at bottom, 
Stlochel, to a circular form ~ top, where the burner is 
attached, and has a metal piece fixed to the back and 
formed with a socket to wajost t the height of the lamp 
on a rod or stand secured to the instrument. 

4022. Torrepo Boats, A. F. Yarrow, Isle of Dogs.— 
19th September, 1881. 6d. 

The object is to protect the fire of the boiler in 
torpedo boats and other vessels from being extin- 
— by the ingress of water into the vena, and it 

consists in completely enclosing the part of the boiler 


containing the furnace in a water-tight casing extend- 
ing — above the level of the water by which the 
vesse. ts. In cases where the furnace is shallow 
and has a fire-bridge at the end of the fire-bars, the 
space between the bridge and tube plate is kept clear 
of ashes or cinders by means of jets of steam or com- 

ed air, which eject such ashes and cause them to 
be carried through the tubes by the draught. 


Brown, Lon September, 1881.—(A com- 
munication M. Fox, New York. }—(Not pro- 
ceeded with.) 2d. 

The object of this invention is to facilitate the con- 
struction of incandescent lamps by means of an 
apertured stop plug, through which the air can be 
drawn off so as to obtain a vacuum, and the globe 
subsequently rendered ht simply turning the 
plug round. This ph used as a support for 
the conducting carbons. 


SELECTED AMERIOAN PATENTS. 
From the United States’ Patent Office Oficial Gazette. 


255,13'7. FoR DyYNAMO-ELECTRIC Ma- 
CHINES, H. Brown, New York, N.Y., assignor 
to Charles A. Cheever, same place. —Filed November 
14th, 1881. 

Brief. —'The core of the armature has a section cut 
out, leaving a space, through which the mn ong 
wound bobbins may be slipped to place them 


-—. a ends of the core are dovetailed, and a 
rresponding Se completes the 
placing section in place a bobbin 
is slipped thereon to complete the annular series of 


end of the casing, leaving an annular space, roun 

which the flames and of n 

circulate. 

4012. &c., 7. H. Ward and E. Howl, 
Tipton.—l7th September, 1881. 6d. 

This relates more to differential pulley 
blocks known as Weston’s, and it consists in making 
the top sheaves of a Weston’s block with their relative 
diameters proportioned so that the mechanical effi- 
ciency is slightly greater than the ieee thus con- 
stituting a block which is non-self-sus' 

4015. oF VELVETS AND OTHER 
gg W. Mather, —lith & 

1881. 

This iii in submitting the fabric to the action 
of strong currents of air heated or cold and moistened, 
if requisite, after the colouring matters have been 
applied to the fabrics in the usual manner, thereby 
obviating the necessity of hanging the velvet or other 
= fabric, and allowing it to remain for a long time 

a large ‘stove or drying room. 

4016. Pocxer Knives, W. A. Barlow, London.— 
17th September, 1881.—(4 communication from 
Bierhoff and Wever.—(Not proceeded with.) 2d. 

This relates to knives which combine certain useful 
articles, such as a corkscrew and champagne knife, in 
addition to the blades. 

4017. Improvements Execrric Lamps, &c., 8, 
Hallett, London.—17th September, 1881. 4d. 

This relates to incandescent lamps. The inventor 
supports his filaments in a foundation of lime, 
mounted between two platinised carbon discs, and 
covers the incandescent portion by a shell of silicon, 
thereby providing an impervious coating against the 
action of atmospheric gases, or he places the silicon 
inside a cylinder of lime. The glass globes surround- 
ing the whole are of the usual shape, and exhausted in 
the ordinary manner. 

4018. Coverine or Suapinc Devices ror INCREASING 
ILLuminatine Errect or Gas Frames, F. Wirth, 
Frankfort.—l7th September, 1881.—(A 


208.008. Exectric Lamp, Hiram 8. Maxim, Brook- 
lyn, assignor to the United States Electric Lighting 
Company, New York, N.Y.—Filed August 4th, 1881. 

Claim.—In’ an electric lamp, a frame of magnetic 
metal supporting the feed-regulating mechanism, the 
sides of said frame being provid pole pole pleces 
and wound with an insulated conductor forming part 


[255305] 


of the fea 2 circuit, substantially in the manner set 
forth, ‘orm the feed regulating ets. The 
combination, in an electric lamp, of parallel cores, 
having consequent poles A! A? and coils C Cl included 
in the main or arc circuit, armature E, pivotted 
between the said poles and ‘having coils F, forming 
= of as sbunt about the lamp carbon holding rod K, 


tion from A. Gruis, Heilbronn.)—(Not proceeded 
with.) 4d. 

The apparatus is so constructed as to cause the air 
for supporting the combustion of the gas to be heated 
before it reaches the flame. 

4019. Improvements 1x GeneratInc Dynamic 
Tricity, G. E. Dering, Lockleys, near Welwyn, 
Herts.—17th September, 1881. 6 

This invention consists in improvements in the 
Grove gas battery whereby the inventor converts it 


ted with the pivotted armature 
— adapted to control the descent of the carbon 
holder, as set forth. The combination of pivotted 
armature E, link, and frame G, having shafts carry- 
ing friction wheels journaled therein, which are 
to engage with the carbon holder K, one of 
per shafts being provided with a friction disc H, 
whose rotation is controlled by a detent carried by 
the armature E, substantially as set forth. The com- 
bination, in an electric lamp, with a carbon om | 
rod, of a cut-out or switch consisting of a pivot 


contact lever V, insulated terminals T T!, and a spiral 
ne connected to the lever at a point directly 
ve the fulcrum, as and for the purpose set forth. ‘, 
255,806. Evecrric Meter, Hiram 8. Maxim, Brook- 
lyn, assignor to the United States Electric Lighting 
Company, New York, N. Y.—Filed July 20th, 1881. 
Claim.—(1) In an electric meter, the combi tion 
with the axially-movable core of the magnet B, of Se 
universally jointed shaft E, connected thereto b 
intermediate link, and also connected by interm tate 
gears with a registering apparatus, an g the 
conoid LI, arranged to he longitudinally u -{ the 
conoid Ls, mounted upon a shaft journalled . fixed 
bearings and rotated by armature mechanism, sub- 
stantially as described. (2) In an electric meter, the 
combination, with a registering apparatus, of a conoid 
Li, mounted upon a universally-jointed shaft in gear 
with said registering apparatus, a conoid L2, mounted 
upon a shaft rotating in fixed bearings and su 
the first-named conoid upon its surface, suitable 
devices for varying the point of contact between 
said conoids by the influence of an electric current 
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over the main line, and automati hanism for 
rotating said conoid L2 under the influence of a 
current derived from said main line, substantially as 
described. (3) The combination, with the e registering 
apparatus and the electro-magnet B, arranged for 
connection with a main line, and provided with an 
axially movable armature, of the universaliy jointed 
oscillating shaft E, in connection with said apparatus 
and carrying the "conoid LI, a link connecting said 
said ‘the conoid L4, mounted 
ns) 


ones © worm wheel, the ratchet 
wheel O, fixed upon a shaft carrying a worm meshing 
with said wheel, an electro-magnet in a circuit 
derived from the main line, a te geen adapted to be 
oscillated thereby and provided with a pawl, sub- 
stantially as described 
255,365. ELECTRO-MAGNET, Edward Weston, Newark, 
N.J., assignor to the United States Blectric Lighting 
Company, New York, N.Y¥.— Filed August 10th, 


Pa (1) The combination, with a hollow helix 
of insulated wire, of a movable armature composed 
of a central core extending entirely through the 
helix, and an inclosing shell, of iron, of equal length 

therewith, substantially as set forth. 


2) The com- 


bination, in an electric lamp, with the ovtnien lever 
or frame supporting the feed- eS 

of a hollow stationary helix composed of one or more 
coils of insulated wire, as described, and a movable 
armature consisting of a central core capable of 
extending entirely pete the helix, and an inclos- 
ing shell, of iron, of equa a therewith, substan- 

ly as shown and deseri 
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Woop enclosed in a close chamber, and sub- 
mitted to the action of steam for a limited time, 
will be rendered so pliant that it may be bent in 
almost any direction. The same pracess will also 
eliminate the sap from the wood, and promote 
rapid seasoning, 
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“THE SHIPWRIGHTS’ EXHIBITION—MODELS OF 
SHIPS OF WAR. 


Tue models of ships of war to be found in Fish- 
mongers’ Hall are not numerous, and it cannot be said 
that our English vessels are well represented. There 
are few of them, and those that there are are by no means 
the best representatives. ‘Ihe interest in this branch, 
however, is well sustained by the foreign ships, which we 
will take first; and we may observe that to those who 
have not made war ships their study these models have 
the recommendation of showing all details, leaving nothin, 
to be supplied b so sm They are of their kin 
the most beautiful models we have ever seen. The armour 
plates in the models are all made of iron, and being left 
unpainted the eye at once takes in yon! ai are armoured 
except where covered over with wood. There are four: 
—(1) The Admiral Duperré—model nearly 6ft. long, the 
vessel being 320ft. long, Figs, 1 and 2. Her chief artillery 
features are the any height above water of her heavy guns, 
viz., 274ft.; the fact that they fire en barbette, being fixed on 
turntables; and, lastly, her broadside armament of 5}in. 
guns. This vessel has a great power of all-round fire with 

er four heavy 46-ton guns, which are placed two in 
barbette towers projecting over the ship’s side on each 


Fic 


formidable armaments of contrast strongly with the 
heavy low structure seen, for example, in our Devastation, 
where, if the turret ports happen to be turned away, 
not a gun is visible. We recollect seeing some army 
officers arrive at Chatham, who were shown the Glatton, 
but who failed to see any man-of-war till it was explained 
to them that the structure that they mistook for a steam- 
boat pier was the then notable ironclad. How the French 
and English ships would stand in war is another question. 
The French offer a large target to artillery, and the men 
are greatly exposed. Our hice are not in a position to 
take full advantage of this, because they have only a very 
few guns, which are so heavy that their powers would be 
wasted in rey bs anything except the vital parts of their 
adversaries. we have on other occasions pointed out, 
the great need of the English ships is a second armament 
of medium guns. Speaking generally, the French ships 
are pec to obtain great offensive results with their 
large armaments of guns, but are very vulnerable. 
The English ships, Devastation and Monarch, here 
exhibited, were at the Naval and Submarine Exhi- 
bition, and were described by us last April 14th, as was 
also the model of the Russian circular ship Popoff. 

Messrs, Samuda exhibit the Almirante Brown, built by 
them for the Argentine Republic, launched October 6th, 


THE ADMIRAL DUPERRE. 


how, and two in towers over the keel, one in the middle 
of the quarter-deck and one abaft the mizen mast. She 
has fourteen broadside 5}in. guns. As to armour, she is 
only armoured vertically along her water-line and on her 
barbette towers, the thickness on the belt being 21°6in. 
and on the towers 12in. She has a horizontal armoured 
deck flush with the ord edges of the belt and hurricane 
«decks, protecting the barbette guns from the fire of machine 
guns in tops. As to form, she has the two marked 
peculiarities of French armour-clad sea-going ships, namely, 
an enormous knife-like ram and the narrowed upper deck 
due to the tumbling home of the sides. She is in the full 
sense a broadside ship and fully masted. (2) The 
Redoubtable has in a less degree the characteristic features 
of great command, narrowed upper deck, and knife-like 
ram. She is very flat bottomed, and has three keels. She 
is a central battery ship, armoured with 9}in. plates on her 
central battery and her water-line 14in. plates, and havin 
a horizontal armoured deck—2}in. She has four powerfu 
guns—12}hin.—in her central battery, three—10$in.—in 
turntables on barbette towers on the upper deck, two light 
guns on her poop —“ ahead, and six—5}in.—broadside 
guns on the upper deck. The tumble home of her sides 
causes her citadel to project, and enables her heavy guns to 
have a great sweep of fire, shooting nearly foreand aftif neces- 
. This is again a fully ania broadside ship. The flaw 
in her is that she has a single screw, which puts her ata 
certain disadvantage in turning and ramming. (3) The 
Devastation. This is another central battery and broad- 
side ship. She has 15in. of armour on her belts, and 
a horizontal armoured deck of 2}in. The battery has 
9}in. She carries four heavy 13gin. guns—query, 46 tons 
—in her central battery, two heavy guns—10}in.—on her 
upper deck, and six medium guns—5}in.—of which two 
are on the poop and four on the broadsides. The chief 
features in this ship appear to be the great power of her 
six heavy guns and the special power of depression, coupled 
with the high command of her two 10}in. guns, which are 
considerab] ——, but receive some protection from a 
steel shield which moves on the traversing platform 
Deautifully shown on the model. There are also the wi 
features in this class of French ships of the tumbling 
home of the sides and projection of the citadel, with con- 
sequent wide sweep of guns, knife-like ram, &c. This 
vessel is, in our opinion, greatly in advance of the Redoubt- 
able, which she resembles in many respects. She has twin 
screws, (4) The Tempéte. Thisisa first-class coast defender. 
She is protected with 11in. of vertical armour, and 2in. of 
deck armour, all beautifully shown in the model. She has 
one turret, with two 10$in. guns. The peculiar form of 
turret adopted in the French navy with central conning 
tower is well seen in this model. 
_ We commend these models a 
good opportunity of observing the lar 
features of the Trench navy and comparing 
those of our English ships. The French ships are shapely 
and imposing compared with ours. Their high decks and 


1880. She has a belt of 9in. of compound armour, with 
*thwartship bulkheads, &c. She has a central citadel with 
a polygonal battery protected by from 8in. to Gin. of 
armour, and she has lin. of horizontal armour. Her 
armament consists first of six 8in. new type Armstrong 
breech-loading guns of 114 tons each, mounted in the 
central battery, whose angles enable them to have a t 

wer of all-round fire. She has also 

ighter guns on her top deck. 

There are two models of first-class torpedo boats by 
Yarrow. One for the Italian Government, 100ft. by 12ft., 
speed 25°75 miles—22°358 knots—discharging two White- 
head torpedoes from her bows; and one for the Argentine 
Republic, 100ft. by 12ft. 6in., with a continued speed of 
from 18 to 19 miles per hour. These are beautiful models. 

Krupp has a pivot gun vessel, designed by Hollingum, 
which deserves special attention for several reasons. St is 
intended for river service and coast def2nce—length 160ft., 
breadth 23ft., depth 10ft. The is 17 to 18 knots, 
It carries two 15 centimetre guns (6in.) of the tremendous 
length of 35 calibres. On the carriage of each is a steel 


an armament of six 


curved shield. There are also photographs of a smaller 
boat of the same kind, which was tried in the presence of 
a number of naval officers of various nations. The gun 
was fired by the man who laid it by an arrangement worked 
by the pressure of his foot. The gun being fixed ona steel 
pivot, all recoil took place in the boat in the water, which 
moved back about her length when the gun was fired 
along her keel. At 45 deg. there was an appreciable 
recoil and some oscillation, and when the gun was fired 
abeam the oscillation was 8 deg. 

Trials were made last March 30th with the long 15 c.m. 
gun represented in the models. A drawing is given taken 
on the ground, being one of Krupp’s regular official drawings, 
of the effect of this gun on a target of iron plates. Some 
dimensions, &c., are marked on this drawing, and we pre- 
sume that we are not wrong in as our repro- 
duction of it by a few figures, &., which we have 
in our possession confidentially for some time. 


A 15cm. gun (59lin.) 35 calibres long with a charge 
of 12 kil. (26°46 lb.) projectile, 50°6 kil. (111°6 lb.) was 
fired at a target consisting of two Sheffield iron plates, 
either Brown’s or Cammell’s, obtained by Krupp from the 
German Government Naval Department. The arrange- 
ment is that shown in Fig. 3. Range 150 met. (164 om 9 
initial velocity about 551 met. (1807ft.), striking velocity 
536 met. (1785°6ft.) This perforated the target easily, and 
passed on up the range. Unquestionably this was an 
excellent result. The plates were presumably very 
This velocity with a shot of this weight would certainly fail 
to produce perforation if the plates were well bolted to- 
gether and the target properly made. This target, how- 
ever, was open to grave objection in one respect, namely, the 
wood layer was very much too thick. At Meppen in 1879 
the layer was much too thin, and remembering this, it might 
appear as if we were determined tofind fault with something ; 
but the answer is really easily understood. A series of 
pn Big were made in this country some years since in 
order to determine the best thickness for intermediate 
layers of wood. It was found then that a certain thickness 
was necessary to prevent the plates cracking and suffering 
from contact, while on the other hand the maximum resist- 
ance was only obtained in cases when the corners of the 
front plate, formed by its being torn open by the point of the 
shot, were stillin front of the shot, so as to be the medium 
through which it pressed upon the hinder plates. When 
the targets were taken asunder impressions were found on 
hinder plates faces showing this action. When the thick- 
ness of wood was increased sufficiently to enable the shot to 
get its point clear before meeting the hinder = it passed 
through it much more easily. Briefly, it was laid down that 
5in. of wood was the right thickness, and this decision has 
been acted on since in English sandwich targets ; 12in. is 
therefore very bad. When allowance is made for this, how- 


| ever, it still is difficult to account for the ease with which 


Krupp’s shot penetrated. It no doubt was an excellent 
shot, and the experiment a remarkable one. The gan 
is so long that it would doubtless give a much — 
velocity with a reasonable pressure. The firing of these 
guns on a rigid steel pivot is an interesting question. In 
the Dutch department there is a section of one of these 
turrets. There are a number of ancient ships which are 
very interesting, but are hardly matters for us to discuss 
here ; above all, a beautiful model of the Viking’s boat, 


| exhibited by Mr. Olrick, of Leadenhall-street. 


| MACHINE GUNS AT THE NAVAL AND SUB- 


MARINE EXHIBITION. 


Or these two kinds were exhibited, namely, the Gardiner 
and the Hotchkiss, The former is made for small, and the 
other for larger bores. Both have been extremely successful 
in competitive trials, Of the Gardiner three sizes were ex- 
hibited, namely, 1, 2, and 5-barrelled The two 
latter competed in the competitive ra nppell on at 
Shoeburyness in the early part of last year. The guns 
exhibited are of the same pattern, except that they 
have a new tripod stand made of hollow gun metal. Those 
for the single and 3-barrelled guns consist of one long and 
two short legs; that of the. 5-barrelled has three short 
legs, the successive discharges of single barrels of course 
tending to shake a gun less and less as the gun becomes 
heavier. They are made to fix by screws into a deck or 
floor, if desired. On top of the tripod stand fits a piece 
es lateral adjustment. When unclamped the gun can 

instantly brought round through any angle; when 
clamped it is moved by a quick screw. Depression can be 
given to within a very few degrees of the vertical direction, 
and about 35 degrees elevation. All parts are made 
interchangeable, as far as possible. The lateral adjust- 
ment iol om can be lifted out and entered into a fixed 
socket and pillar, taking less room, when required. We 
have otek this stand at some length, because it has 
been introduced since the Shoeburyness trials of last 
year. These trials were reported in THE EncineEr of 
January 2list, February 18th, and March 11th, 1881. 
The performances of the Gardiner gun will be found in 
the reports we have referred to, nearly throughout the 
course of the trial We may, however, here give the 
conclusions of Admiral Boy’s committee on the question, 
which we were of course then unable to give. 

The committee say that in looking over the abstract of 
the performances of the guns—the Gatling, Nordenfelt, 
and Gardiner—it will be seen that out of ten classified 
i ts,” the Gardiner is best in nine, and the 2-barrel 
Gardiner the most perfect form of that system. The com- 
mittee, therefore, are of opinion that the 2-barrel Gardiner 
is the most suitable gun for the general purposes of both 
services, and recommend its introduction. For special 
) where a more powerful gun is needed, they 
recommend the adoption of the 5-barrel Gardiner 
Certain slight improvements were then recommended as 


—= by the last trial. 
e committee summarise the advan of the 


Gardiner as follows :—(1) Simplicity of m ism; (2) 
facility of removing and accessibility of parts ; (3) strength 
and endurance ; (4) rapidity and certainty of action ; (5) 
the supply of ammunition is regular ; (6) the principle of 
extraction is very good. “The committee are unable to 
see any disadvantages inherent in the system.” 

The whole of these Gardiner 8 fire ammunition of 
‘45 bore—service small-arm calibre. Mr. Gardiner does not 
recommend machine guns of over lin. bore under any 
circumstances. The 2 and 5-barrel guns are in consequence 
of the above trials being now made for the War-office and 
Admiralty. The need of such guns is frequent in both 
services. The great depression provided is for use in tops 
and firing down into boats. he piece with elevation 
we are di to think would be specially valuable in 
cases when distant ground is to be defended by that 
systematic ~ angle masked fire that has only latter] 
been tried. bviously the fire of this gun would be muc 
more regular ud rapid at high angles than that of infantry- 
men when devices which are s to the ordi 


marksman have to be used to enable him to point into the 
air at the proper angle of elevation. 
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The International Machine Company, White Horse 
street, Commercial-road, exhibited a steel cartridge cen- 
tral fire (Carswell’s). It has an ingenious anvil d which 


is made to push out the fired cap and facilitate refilling 
without implements. This would no doubt stand recharg- 
ing very well, and be valuable in cases when room is an 
object and simplicity in refilling and goodness in the case 
most desirable. 

The Hotchkiss revolving cannon was shown at Stand 
315. Special interest attaches to this gun, owing to the 
fact that it has been adopted by all the principal foreign 
Powers. It deserves more attention than we are at present 
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GAvre, in 1878, its “effective power”—depending on 
number of hits, time of firing, distance and size of ts 
and weight of metal—was found ter than that of other 
pieces. The pattern then employed was, of course, an 
early one. For naval service it is a most powerful be ng 
against torpedo boats or unarmoured ships. A shoulder- 
piece and hand trigger are employed for the firing, which is 
sometimes preferred to laying and clamping with this gun. 
The projectiles penetrate a Thorneycroft steam torpedo 
boat up to 70 deg. 

The Hotchkiss was designed to replace the mitrail- 
leuse after the war. It was tried at 
Vienna in 1872, at Gavre in 1873. In 1875 it was adopted 
by Brazil, in the French Navy in 1877, and soon r- 
wards it was taken by Turkey, Holland, and Greece, and 
other Powers followed. It has been tried in this country 
at Portsmouth. Our own naval authorities have adopted 
Nordenfeldt’s gun in preference, which depends on obtaining 
very great penetration with a solid ball instead of employ- 
ingashell. Our engraving gives a general view of the 
Hotchkiss gun on a tield carriage. 


TREE HCTCHKIES CUN. 


able to give to it. It differs mainly from other machine guns 
in the employment of heavier projectiles than they use, which 
projectiles are hollow percussion shell. The fire of such large 
missiles, though of course slower than that of other machine 
guns, is continuous. If anumber of hits are required, as in 
firing at infantry, shells with percussion fuses are employed, 
striking the ground in front of the object. The same 

rojectile may be used to penetrate ammunition wagons or 
sm ‘and cause explosion, while the solid steel bullets 
possess t weight and penetrative power. 

It is said that the at of scale does not interfere 
with steadiness in aim in continuous firing, of course the 
percussion action against troops necessitates a good graze 
which may not always be attainable. 

It is impossible here to go into a detailed description of 
the action of this piece. Speaking generally it may be 
said that the arm consists of a gun-metal frame in which 
five Whitworth steel barrels revolve with intermittent 
motion, having a single firing action and cast iron breech. 
The critical movements take place at the moment while 
the barrels are stationary. is successive action is of 


‘course facilitated by the scale of the ammunition being 


large enough to enable great results to be obtained without 
driving the mechanism very rapidly. The maximum rate 
of firing is from 60 to 80 rounds per minute. 

The characteristics of the machinery are given as—(1) 
intermittent rotation of barrels without rotation of breech, 
&e.; (2) the barrels being kept stationary at the moments 
of dise , loading, and extraction ; (3) the employment 
of single firing gear; (4) the massive breech ; (5) simple 
arrangement of mechanism, dispensing with the necessity 
of tools for dismounting or reassembling. The projectiles 
used are cast iron shell, steel shot, and canister shot. Six 
calibres are employed—{1) 53mm. (2'lin.); (2) 47mm. 
(1°85in.) naval gun ; (3) a heavy 40mm. (i‘6in.) gun ; (4) 
a powerful 37mm. (1'45in.) gun; (5) a light 37mm. gun 
for field service ; (6) a — 37mm. gun for naval service. 
The heaviest shell is 1-1 kilogrammes (2°4 lb.) Its use in 
sieges and in the field is generally that of an ordinary 
mitrailleuse or a wall piece. Of course, in the latter capa- 
city its action would be splendid. It would be a most 
destructive engine against a saproller. Six men constitute 
the full detachment for this machine gun. 

When tried in competition with the Gatling gun at 


MECHANICAL VIBRATIONS AND MAGNETISM. 
No, I. 

Many men believe the universe to consist of motion and 
matter,and they hold that allnatural phenomena whatsoever 
depend upon these two things for existence. Those men 
who have made a study of electrical subjects, whenever 
they speak of their studies or electrical phenomena, are 
always guarded in giving an answer to the question, What 
is electricity? Some, however, say it is matter, others that 
it is motion. Future generations may, perhaps, know for 
a certainty what it is, but at present there is no such 
certainty. From time to time interesting investigations 
are made and a glimpse is caught of the great unknown. 
This is so in the case of those able experimentalists who 
have been comparing mechanical vibrations, and the 
results obtained in certain directions therefrom, with 
certain magnetic phenomena. We have long intended to 
describe the experiments of Professor Bjerkness as shown 
at Paris, but more immediately important matters have 
from time to time delayed such description, and now our 
notice of these experiments may be given in conjunction 
with a report of another paper which details experiments 
carrying the investigation further. 

Mr. A. Stroh, who has long been known as one of 
the deftest of mechanists, and combining with this ability 
a faculty for experiment of the first degree, in a paper re- 
cently read before the Society of Telegraph Engineers, has 
described a series of experiments by means of which he 
has been able to compare mechanical and magnetic 
phenomena. 

Professor Bjerkness has shown that the vibrations of 
water cause similar phenomena, so far as attraction and 
repulsion are concerned, to those which occur under mag- 
netic action. Tubes ending in one direction in a drum, in 
the other in pipes conveying air, are placed by Professor 
Bjerkness in water, and under the action produced by 
alternately extracting and sending in air, peculiar 
phenomena are produced. Mr. Stroh, like many others, 
was exceedingly interested by these experiments in 
Paris, and subsequently determined to carry out a 
series of experiments himself. These experiments were 
repeated before the Society, and so interesting did 
they prove that Mr. Stroh has promised to again 
deliver his paper and show the experiments at a special 


meeting to be held within the next few days. No doubt 
advantage will be taken to hear and see what has been 
done. Meanwhile we shall indicate the character of the 
experiments shown. The illustrations we give may be 
taken as correct, as much of the apparatus was delineated 
on diagrams, Prof. Bjerkness employed water as his: 
oe gl Mr. Stroh has shown that air gives excellent 
results, 

Itisof course well understood that a magnet hastwo poles, 
differing somewhat, inasmuch as in the ordinary nomen- 
clature of text-books it is said that similar poles repel each 
other, and dissimilar poles attract each other. It will thus: 
be seen that, in comparing mechanical with etic 
phenomena, it is n -to have something delet to 
this by using india-rubber diaphragms like drum-heads, 
the ting connected with ing apparatus. 
In order to obtain similar action, Mr. Stroh splits his 
air channel into two, like the arms of the letter 
V; the shank, say, being in connection with the 
air pump—the arms connected to two drums, These 
connections allow of similar action of the diaphragms of the 
two drums. The first experiment will now = understood. 
In Fig. 1, A shows a vibrating reed, actuated by air bellows 


Fict 


B, the aperture over which A is placed terminating in the 
short Ae C. A larger tube D is — over C, and has. 
two branches, on which flexible tubes are placed to com- 
municate with the apparatus shown in Fig. 2. This con- 
sists of a light tube E, fitting on the nozzle F, which forms 
part of the tube G, which rests on a steel pin H by 


means of acup. A weight I counterbalances E; J is a 
mercury cup, into which one end of G dips; L is for the 
connecting tube. This apparatus conducts the vibration, 
and at the same time may be revolved on the pivot. The 
drums M M' diaphragms at Nand M. The con- 
necting tubes in Fig. 3. When the diaphragms. 


Fic.3 


were brought opposite to each other, and a note sounded— 
attraction resulted—as was the case where the lecturer 
dispensed with the reed and used his voice, Fig. 4. It 
will at once be seen that in this experiment the dia-- 
phragms acted similarly—that is, both bulged out or in at. 


the same time, and were thus said to be in similar phase. 
Figs. 5 and 6 show the apparatus as arranged to obtain 
unlike or dissimilar phase. On a board A is a vibratory 
iron armature B, C Cand C 'C', main- 
tain the vibrations. Contact springs D and D' are used 
to close alternately two circuits while B is vibrating. E is. 
the battery. One electro-magnet and one spring, however, 
is found to be sufficient to maintain the vibrations. A 
contact key F is convenient to start and stop the vibra- 
tions, the dle of which can be held b Rae The rods 
GG' communicate with air pumps Hand H'. H is made 
of two hollow blocks of wood, the cavity being divided by 
a thin leather diaphragm clamped between the two halves 
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of the box I. Discs of cardboard K strengthen the dia- 
phra, Two air channels, L and M, communicate with 
the two.parts of I, and end at L', M', where the connect- 
ing tubes can be fixed. H' has only one communication, the 


end Longe J fixed on a brass lever P, Figs. 5 and 10,so that it 
can be shifted to or connected with either of the other 
ends. It is obvious that a movement of B in the direction 


of the magnet C will cause air to be expelled from the air 
pen. L and N, and at the same time to be sucked in by 
and O, and vice versd. 

The phenomena of attraction and repulsion were shown 
in the most complete manner, and it was also shown that 
merely the approach of a body, such as a piece of carbon 
or a tracer near to the diaphragm of one tube caused it 
to be attracted just as a magnetic needle is by soft iron. 


FIG. 7. 


The tube in Fig. 2 may be straight as in Fig. 7. There 
are various an of making the drums and of obtaining 
similar results which it is not n to do more than 
mention. It may be said here that according to Mr. 
Stroh’s description the phenomenon of attraction due to 
vibrations is comparable with the magnetic phenomena of 
repulsion, and the mechanical repulsion with the magnetic 
attraction; that is when the diaphragms vibrate similarly 
or in the same phase attraction results, when they vibrate 
dissimilarly repulsion takes place. In the experiment next 
described the drums were fixed. The apparatus is shown 
in Fig. 11, and is almost the same as in Fig. 10, except that 
the board S replaces the balance. This board has two 


FIG. 8. 


brass uprights T T' supporting by friction the brass tubes 
UU", the outer euae at which, are connected with the 
flexible tubes R and S, while drums Y and Z are fixed to 
their inner ends. Taking a light cork ball C, suspended 


FIG. 9. 


as shown in Fig. 8 ona light rod resting on a pivot, it 
will be in and repelled. ig. 9 
shows the drum as seen from above, and if the back is 


placed so as to move in the line a 6 it is attracted when | induces certain 
the diaphragms vibrate in opposite phase to the central | case of a piece o 
position 1; while when vibrating in similar phase it is wire moving through different 


phones to take place, such as in the 
iron becoming magnetic, or that of a 
parts of the field of an 


attracted to3or3'. This experiment is analogous to one of | electric current. Similarly the vibrating diaphragms 


Dr. Bjerkness’ with a small piece of iron and bar magnets, | 


the iron being placed on cork and floating in water 


FIG. 10. 4 


cause changes in their immediate neighbourhood. These 
changes can be investigated as regards direction and 


M 
e™ 


Thus far Mr. Stroh explained that he had followed and | amplitude like any other forces, and Mr. Stroh’s investi- 


corroborated Professor Bjerkness, but his intention was to | 


direct attention to phenomena which, while recognisable 
when the medium used was air, might be overlooked when 
the medium for carrying or transmitting the vibrations 


tions have shown to him that the diagrams of the 
ines of vibrating force were very similar to the di 

of the lines of etic force, except that the former were 

extremely feeble at a short distance from the diaphragms. 


was water. The lecturer wanted to ascertain what the 
mechanical movements of the air were which cause this 
attraction and repulsion. The pole of a magnet, as is well 
known, causes some chan in the material in its 
immediate vicinity, and, in fact, causes what is termed a 
magnetic field, the entrance into which of metallic bodies 


The direction and amplitude of the vibrations were ascer- 
tained by means of a gas jet, the flame of which 
follows the vibrations of the air, and viewed from above 
its more luminous upper part forms straight or curved 
lines. [The diaphragms in Figs. 3 and 10 should not be 
connected, as incorrectly shown in the engravings. 


YACHTS AT THE NAVAL AND SUBMARINE 
EXHIBITION. 

.THE display of models of yachts at this Exhibition was 
somewhat disappointing, many of the leading yacht 
designers and builders not contributing any specimens of 
their skill. This is much to be regretted, seeing what 
vast strides have been made in the last few years in the 
design of yachts intended solely for racing purposes, 
as it is notorious that vessels of comparatively recent 
construction are practically useless when any of the 
yachts built within the last two years are present to 
compete with them. As a proof of this statement we 
may mention the Miranda, which has practically destroyed 
schooner racing in the class; the Samoena and 
Vanduara, the champion 90-ton cutters ; the May, Anna- 
sona, and Sleuthhound, all built last year, and on whose 
appearance the existing 40-ton cutters had to retire from 
racing ; the Freda and Amalthea, with whom no existing 
20-tonners could compete ; and the Neptune and Butter- 
cup, who carried all before them in the 10-ton class, Not 
one of the above-named celebrated vessels was represented 
at the Naval and Submarine Exhibition, nor have their 
builders or designers sent any models to show what they pro- 
pose to doin the future. ether their absence is due to a 
disinclination to exhibit their designs to a discerning 
public, or whethe: they were reserving themselves for the 
exhibition of the Shipwrights’ Company, now open, we 


cannot say; but must repeat that in an exhibition where 
everything else pertaining to naval architecture was so well 
represented, our pleasure navy was very inadequately 
illustrated. 

The two most striking models of yachts were those of 
the Formosa, 103-ton cutter, formerly the property of the 
Prince of Wales, built by Ratsey, of Cowes, and modelled 
by a coast- named Henry J. Pope, of Hastings ; 
and that of an American schooner yacht, built for speed, 
by G. A. Polhamens, Nyack, on the Hudson River, New 
Jersey, exhibited by Captain Barker of the Holborn 
Viaduct. Both models are fully rigged with canvas set, 
and are admirable specimens of workmanship and patience. 
The model of the Formosa is specially worthy of admi- 
ration, for the careful manner in which every detail is 
worked out; but it is doubtful whether the maker will 
ever be repaid for the enormaus amount of time and 
trouble he has spent — the model, as the price asked is 
one which few would be disposed to give for an article of 
no real utility except to place in a museum as a memento 
of what an English racing cutter of the present day really 
is; and our descendants might refer to such a model if 
placed in the South Kensington Museum, if the time ever 
arrives,as recently predicted bya contemporary, when steam 
yachts shall be paramount, and a revival of sailing yachts 
shall take place, similar to the recent revival of coaches after 
they had been driven off the road by the introduction of rail- 
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ways. The two models referred to are interesting as —_ 
senting the distinct types of English and American yachts. 
The dimensions of the Formosa are—length, 84°50ft.; 
beam, 16°90ft.; —_ of hold, 12°10ft. The dimensions of 
the American yacht are—length, 104ft.; beam, 23ft. 6in.; 
draught of water, 9ft., fitted with a centre board. The 
former is exactly five times her beam in length, while the 
latter isa little over four times her beam in length. The dis- 
placement of the former greatly exceeds that of the latter, 
as does her draught of water; and although the American 
boat may be the faster in light winds and smooth water, 
we have no doubt that the English yacht would have the 
advantage in half a gale of wind and a heavy sea. The 
recent victories of the 10-ton yacht Madge in America 
have proved that the superiority which has been claimed 
for American yachts ever since the advent in British 
waters of the famous America in 1851 is a thing of the 
past, and we wish one of our English yachtsmen would 
take over a 100-ton cutter and iar to repeat on a 
larger scale the triumphs of the little 10-ton, who will 
soon be joined in American waters by the well-known 
15-ton Maggie, formerly the property of Mr. Luke 
Wheeler. 

The Culzean Yacht and Steam Launch Works, May- 
bole, N.B., exhibited a few models of small yachts, the best 
of which is that of the Snarleyyow, a 3-tonner, designed 
by a well-known amateur, Mr. Baden Powell, and a 
striking illustration of what a very large boat a modern 
3-tonner really is, as compared with those of former days. 
Another good model is that of the 5-ton Cocker, designed 
by the Marquis of Ailsa. 

Some prettily got-up models were exhibited by Messrs. 
Watkin and Co., of Blackwall, but none of them are of 
any celebrated yachts, and although pretty to look at, being 
painted and coppered, they do not convey as good an idea 
= the actual lines of the vessels as plain varnished models 

0. 

Yachtsmen will no doubt be interested in observing the 
future performances of the Mascotte, a 10-tonner, now 
building by Messrs. Watkins in the new class of racing 
yachts, the length of which on the water-line must not 
exceed 30ft., as the type is quite different from the long 
narrow boat now so much in vogue. 

The models exhibited by Messrs. Hatcher, Clifford, and 
Co., of Southampton, are — unworthy of the fame of 
the well-known name of Hatcher. The models are poor 
in execution, and the only celebrated vessel represented was 
the 15-ton Maggie. 

The same may be said of the exhibit of Messrs. Payne 
and Sons, of Southampton, who sent eight models, but the 
only well-known boat represented was the 20-ton Louise, 
a in 1879, and now completely eclipsed by more modern 

ts. 

A beautiful piece of workmanship is a sailing model of a 
15-ton cutter, on a scale of lin. to the foot, built and 

lanked, exhibited by S. Bishop, of Bristol, the only defect 

ing that although well executed and designed for practi- 

cal sailing, the sail plan is not in accordance with the 
generally recognised idea of an English cutter yacht. 

The other yacht models, all of which are only models, 
do not call for much notice. 


onan LETTERS TO THE EDITOR. 
e wes en the opinions of our 


WEISNEGG’S LABORATORY CONSTANT TEMPERATURE STOVE 

Siz,—THE ENGINEER of 23rd December, 1881, describes Weis- 
negg’s laboratory constant temperature stove—in use at the 
Laboratory of the Municipality of Paris—lined with earthenware 
plaques, whilst a glass door allows evaporation and other chemical 
operations to be watched. Provided with a special gas regulator— 
probably on Page’s principles—W eisnegg’s stove is reported to keep 
steadily at any desired temperature. 

I should be grateful if you or some of your readers would kind], 
inform me where I can see such a stove, or one of a similar kind, 
self-regulating, if possible at work in London ; if such apparatus be 
accurate, say to 1 deg. Fah. Also the name and address of the 
manufacturers, and the approximate price, carriage included, in 
London. J. LAWRENCE-HAMILTON, M.R.C.S. 

34, Gloucester-terrace, Hyde Park, 

April 25th. 


LOW’S DRAWING-BOARD. 

Smr,—In your issue of 14th inst., Mr. Low, writing of my 
remarks on his drawing-board, very palpably distorts my words, 
and puts the cart before the horse. I did not say that the prin- 
ciple of my board followed that of Mr. Low’s. I said distinctly, 
and I repeat it emphatically, that Mr. Low’s closely follows mine, 
which is the natural order, seeing mine was in use years before his. 
If I modified Mr. Low’s board, I would describe it asa modification 
or improvement on his. 

_ Mr. Low says his wedges act, even when slack, by the contrac- 
tion of the paper ; this means that the paper must contract to an 
undefined extent before the wedges can jam tight, and his paper 
must be scarcely strained, or be very much wet at first—both 
objections. The advantage Mr. Low claims of removing his slips 
separately and putting on tracing paper is not confined to his 
board ; Ican remove my slips in like manner, and have often 
mounted a fresh sheet of double elephant over an unfinished draw- 
ing, the only difference being that there is more tendency for 
paper which is really strained to contract on the removal of a slip, 
than for paper which has already contracted, it may be consider- 
ably, before the wedge gets tight enough to hold it. 

I have not any cial or tary interest whatever in my 
board, and I do not wish to detract from Mr. Low’s ; on the contrary 
I shall be glad to hear it proves useful to many and a substantial 
success to him. I still think that when he uses his board as long 
as I have mine, he will find the slips get too slack but admitting 
this, I see no difficulty in renewing or repairing them. 


F. G. M. Stoney. 
4, Westminster Chambers, Victori 
London, 8.W., April 17th. 


COLLIERY OUTPUTS AND UNLOADING PIT CAGES, 
Sm,—In your issue of April 21st, 1882, we note an account 
given by your correspondent in South Wales of the immense out- 
put of coal, averaging 1500 tons per day, effected at the Cymmer 
Colliery, Pontypridd, where a novelty in the banking apparatus is 
in use, by means of which, no sooner has the cage settled on the 
props, than the full trams are unloaded from the cage, are on their 


--way to the screens, and empty ones have taken their place on the 


cage, which is lowered almost instantaneously again into the pit, 
the whole — of making the change being so rapid as 
scarcely to t of the winding engines coming to rest, 


Now, as this immense — has been obtained in a very large 
by the adoption and use of this patent banking apparatus 
—which is the invention of Mr. Henry Fisher, of the Clifton 
Collieries, near here, and where, amongst other collieries, the 
apparatus has been in work for some time—we, as the sole makers, 
think that this faet should be known in connection with these 
tifying results, and a share of the honour given to whom it is 
ue. Consequently we shculd be glad if you would insert this in 
the next issue of pone valuable Paper 5 for, in the interests of colliery 
proprietors and the public gen y, we think that too much atten- 
tion cannot be drawn to automatic and labour-saving appliances 
such as the one referred to. Warsop AND HILL, 
Deering-street Ironworks, Nottingham, April 25th. 


SLIDE VALVES. 

Str,—I have read with much interest Mr. John Hackworth’s 
lecture on valve gear and slide valves, and I am much surprised 
that he should have omitted to mention what I think must have 

ved good to all users, namely, Church's circular slide valves, I 
na had the opportunity of watching the working of these valves 
on two of Messrs. Fowler’s 8-horse power ploughing engines, which 
have been in use for this last three years and with very bad water 
at times, but these valves are now working in the most perfect 
manner without having undergone any justment, which is so 
often required in the ordinary square slide valve. I believe they 
add very much to the power of the engine, and prevent a vast 
amount of friction in the excentrics, and, in my opinion, no steam 

ine without Church’s valve is perfect. 
we 25th. A WEEKLY READER OF THE ENGINEER. 


THE STRENGTH OF BUCKLED PLATES, 


S1r,—In the notice of our exhibits at the Naval and Submarine 
Exhibition given in your issue of 14th inst., which I regret not 
having seen sooner on account of absence from home, you state 

ing the tests made on our embossed buckled plates that the 
results given were with “‘ the flanges —— firmly fixed.” 

This was not so, and I wish to correct the error by submitting to 
you the enclosed table of test results and relative sketches. 

These show in an exaggerated manner the yielding of the flanges 
from not being fixed, but on the pressure being withdrawn the 
plates recovered nearly their original form, which was proved by 
accurate measurements after testing. We were limited as to the 
amount of deflection we could bring on, as will be seen by the 
method we had to adopt of reaching the underside of plate, viz., 
through one of the grooves for bolt heads in table of press. I may 
state these tests were hurriedly got up, and at the time we could 
not prosecute them further, but we hope soon to have a reliable 
and exhaustive test of the comparative strengths of Mallet’s plain 
buckled plates and our embossed plates, conducted by Professor 
Kennedy, of the London University. It may be said a hydraulic 

Tess will not give the actual loads brought to bear on the plates, 

ut as both descriptions of buckled plates were tested under the 
same conditions, the results fairly show their comparative strengths. 
In taking those pressures from the gauge we had a movable index. 
which was fixed only when all was pressed up to position, and 
began to indicate from zero before any weight that would cause the 
least deflection was brought on the plates. JAMES M,. Barr. 

Glasgow, April 25th. 


BRIGHTON BEACH. 4 

S1r,—I have been too busy to reply to your able article on th 
above subject published in a recent issue, and as the result of the 
works in progress cannot be determined for some months to come, 
I think it premature to hazard an opinion on their success, though 
you have thought fit to do so as to their absolute failure. 

The nature of the works is such that when they are completed it 
is my intention, with the consent of the President and Council, to 
read a paper on the whole subject before the Institution of Civil 
Engineers. Meanwhile, I wish to correct the statement that 
damage has occurred at one of the concrete groynes. Since the 
works were commenced not a single block of concrete has been dis- 
placed, still less has a plank the timber 
structures, though it blew t : urday. 

oom NE. B. 
4, Westminster-chambers, Victoria-street, 
London, 8.W., May 3rd. 


STEAM ENGINE ECONOMY. 

S1r,—Referring to my letter of the 17th March, Mr. Swift asks, 
in his letter in THE ENGINEER of the 31st March, if I know “of 
any construction of piston, by any reputed firm of engineers, that 
would allow of being so tightened as to cause 30 per cent. of fric- 
tion.” He also asks if I am not mistaken in saying that the 
simple Corliss engine, mentioned in my letter, drives the mill in 
the same way as the compound engine with which I compared it. 

As I had not answered his letter Mr. Swift refers to this matter 
again in last week’s ENGINEER, and supposes that I did not reply 
because I was unable to answer his inquiry about the pistons. 
Will you kindly allow me to explain that in the pair of compound 
engines referred to, which were tried by Mr. Michael Longridge, 
the power is transmitted by a belt from the main fly-wheel. The 
indicated horse-power when driving the full load was about 315- 
horse power, and the power required to drive the engines and 
shafting alone was 104°87 indicated horse-power, or one-third of 
the power of the engines when fully loaded. : : 

I thought such power required to drive the engines and shafting 
alone was excessive, and in order to show that it was so, I gave an 
instance of a single-cylinder Corliss engine from which the power 
was also, transmitted by belt from the main fly-wheel. This 
Corliss engine when fully loaded would indicate about 500-horse 
power, and 78°64-horse power was required to drive the engine and 
shafting alone—or, say, one-sixth of the full load power. : 

I gave another example of a single Corliss engine which drives a 
weaving shed, the power when fully loaded being 170°4 indicated 
horse-power, and when driving the —— and shafting slone one- 
sixth of this, or more exactly, 28°5 indicated horse-power. 

In this case the power is transmitted by gearing. From these 
examples, and for other reasons stated in my letter, I concluded 
that the large power required to drive Mr. Longridge’s trial com- 

und engines and the shafting alone, was mainly owing to the 
ateens of one of the pistons, and I explained how the light 
piston, while wasting a lot of power, would heat up the walls of 
the cylinder in the same way, or even more than a steam jacket. 
As Mr. Longridge did not take this heating into t, his 
experiments and the conclusions he deduced from them, as regards 
the advantage or otherwise of steam jackets, were useless and 
misleading. 

Respecting Mr. Swift’s inquiry about light pistons and the 
makers of them, I — | say that I have seen pistens so tightly 
packed that they would not move when steam of 30 lb. pressure 
per square inch was turned on to them. If Mr. Swift's wants 
some of this kind, any respectable maker of pistons can suit him 
if he will state with his order the degree of tightness he desires to 


have. INGLIs, 
Bolton, April 18th. 
THE FOUNDATIONS OF MECHANICS, 


S1r,—Your correspondent Mr. Arthur Adams has gone so near 
to solving an important problem, without quite solving it, that it 
would be a pity to let him remain longer in doubt. 

The problem is this—seeing that action and reaction are always 
equal and opposite, why is it that a body moves under the opera- 
tion of a force? 

Put in another way, as the pull on the draw-bar between an 
engine and a trainis always precisely balanced by the resistance, 
why does the train follow the engine? : 

Ina third shape; as the pulls at opposite ends of a pit rope are 
equal her amount and opposite in direction, why does a cage come 
up a shaft? 

Now if we investigate all these cases, we shall find that we have 


something more to deal with than the pull. There is another 
element to consider, Newton’s axiom that ‘‘action and reaction are 
equal and opposite,” does not cover the whole ground; and it is just 
because he overlooked this fact that Mr. Browne, by what I am 
willing to believe was a slip of the pen, asserted that when a horse 
pulled a cart there must be a greater strain at the collar end than 
there was at the cart end of the traces, for otherwise the cart would 
not move. 

For convenience I shall, in what I am going to say, use the word 
“force” in its conventional sense. 

When any force is brought to bear on a body, that force is 
balanced by an equal and opposite force. The body is then in a 
condition of equilibrium in the direction of the line or plane 
passing through the point of operation of the forces. 

In order to produce motion, all that is now wanted is the presence 
of another body already in motion, which body must come into 
contact with the body at rest. 

In other words, what is known as the pull of a locomotive, or 
of a pit rope, does not produce motion, but that pull is an ante- 
cedent condition essential to the production of motion in the 
required direction. Nothing can produce motion but motion ; but 
a pull or a push is not motion, and therefore neither can produce it, 

At first sight it may appear that Iam drawing a distinction with- 
out a difference ; but so far is this from being the case, that I am 
really laying down the fundamental proposition on which the whole 
theory of the conservation of energy is based. Nay, more, if I am 
right, my proposition effectually demolishes the whole hypothesis 
of ‘‘ action at a distance,” and slays the theories of attraction and 


+ it be supposed that a particle of matter has power to attract 
another particle, both being at rest. Then one or both give way, 
and motion begins. But we know that motion once called into 
existence cannot die. Even Mr. Browne does not dispute this, for 
he maintains—and properly so—that the effects of forces live. Yet 
if two bodies previously at rest are put into motion by mutual 
attraction, then it is clear that this mutual attraction has created 
an indestructible something, and the corollary is that as attrac- 
tion is constantly doing this kind of work, the store of motion, and 
therefore of energy, in the universe, is constantly increasing, which 
is absurd, 

In order that one body or particle of matter at rest may be put 
into motion, it must be brought into contact with another body 
previously in motion, and when both are moving the sum of their 
motions—in other words, the concrete energy of the two—will be 
precisely equal to the quantity of motion—that is the energy—pos- 
sessed at first by the one body. 

In the case of a locomotive we have to hunt for the moving body 
some distance, but we ultimately run it down in the furnace. The 
same thing may be said of the pit rope. : 

Recapitulating, then, I say that a pull or a push is unable to 
produce motion alone, and that the pull or push must be accom- 
panied by the = uity of some body in motion. 

One result of the development of this proposition—I shall not 
call it a theory, for its truth is simply indisputable—is that gravity 
is not the result of the attraction of the earth, but is the result of 
the motion of some form of matter. It follows in like manner 
that electrical “‘attraction” and “repulsion” are also the result 
of the motion of some form of matter, and it is no small plea- 
sure to me to find scientific opinion gradually drifting in this 
direction. When we are once clear of attraction,” “‘action at a dis- 
tance,” and such old-time fallacies, we shall get on much faster 
towards a rational conception of what is really going on around us. 
The labours of such men as Bjerkness and Stroh are doing much 
to help on the good work. 

Of course I cannot venture to ask you, Sir, for space to 
enunciate my views fully. It is enough for me if I can sketch 
them now and then; but, even at the risk of tiring your patience 
out, I will ask leave to make one or two explanations concerning 
the effect of what is falsely called attraction. 

Grove, in his address to the British Association in 1866, in 
oars on the cause of the sun’s heat, used the words, “‘The sun 
may condense gaseous matters as it travels through space, and so 
heat may be produced.” Let us carry this idea of condensation a 
little further, and imagine that space is filled by an ether—that is 
to say, a fluid, which is, of course, imponderable, seeing that its 
motions are the cause of gravity, magnetism, &c. t it be 
further supposed that matter has the power of condensing this 
fluid in much the same way that Grove—and after him Sir W. 
Thomson and other eminent men—hold that the sun could con- 
dense gas, and see what follows; we have at once a rush of currents 
of ether beating down on not the earth alone, but every form of 
matter, and these currents are the cause of gravity. 

Let us further assume that it is possible to produce such a 
molecular change in a bar of iron that it acquires a new power of 
condensation, and we have at once a magnet. Stcel makes a 
per t magnet b the re-arrang t of the particles once 
effected, the material is so rigid that this arrangement remains. 
But not so with soft iron ; therein the arrangement is not perma- 
nent. Hence, soft iron makes a temporary magnet, 

A very simple and interesting experiment will illustrate quite 
clearly what I mean. To the end of a small tube let a very fine 
wire gauze mouthpiece or cap be fitted, as in the sketch, To the 


other end drawn down is tied a bit of flexible tubing. This is to 
be coupled on to an air pump, or some other means of exhausting 
the tube. It will now be found by operating on dry fine saw- 
dust, cotton fluff, the motes dancing in the sunbeam, &c., that the 
tube will behave precisely like a magnet, and will possess the 
equivalent of a magnetic ficld. In this case the perforated gauze 
end plays the —_ of a condenser, while the air takes the part of 
the ether condensed. If the experiment is carried out with a little 
care, it is quite possible to take in the unwary, who will assert 
that the tube attracts things. It constitutes an interesting 
lecture-table appliance, and may even be‘degraded to aid the con- 
jurer in playing his tricks; but the instrument operates solely 
because of the rush of air into the tube, and the beating down of 
currents on it. If a house fly be induced to alight onit, he can no 
more leave it than a man can jump off this earth. To himself he 
must appear, if he can think, as though so heavy a fly never before 
existed. 

Iam prepared to be told that my theory will not account for 
repulsion. I must accept the argument for the moment in silence, 
because I cannot make this letter longer ; but I think an answer 
will be found in the results of the investigations being made by 
Mr. Stroh, of which much more will yet be heard, 

London, May Ist. ®. IL 


Vetocrry AND DrrEcTION AT THE Kew OBSERVATORY. 
At the meeting of the Meteorological Society on the 19th imst., 
a paper was read on “ Barometric Gradients—Wind Velocity and 
Direction at the Kew Observatory,” by Mr. G. M. Whipple 
B.Se., and by Mr. T. W. Baker, F.M.S. For the purpose of 
investigating the subject of the relation of the force and direction 
of the wind to the distribution of barometric pressure, the authors 
discussed the Kew observations for the five years 1875-79, 
The results show that the rate at which the wind blows increases 
almost directly with the inclination of the gradient in an arith 
metrical proportion, the mean rate of increase being 1°85 mile per 
hour for each additional ‘0025in. of difference in the barometer 
readings at each end of the slope. The authors find that the angle 
at which the wind crosses the line of gradient at Kew does not 
vary with either the steepness of the gradient or the velocity of 
the wind to any material extent, and also that the angle is found 
generally to lie between 40deg. and 60deg., the average of the 
whole series of observations giving a deviation of 52 deg. 


> 
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RAILWAY MATTERS. 


w railway has been opened from Grafton station, in Wilts, 
Pig > he Jansson, in Hants. This is a section of the Swindon, 
Marlborough, and Andover line. 
© reports on accidents during heavy fogs last February have 
ame Ce published by the Board of Trade, both of the colli- 
sions being on the London, Brighton, and South Coast line, and 
both due to drivers not stopping when they ran over fog signals. 

A RUMOUR was current in Cardiff this week that the Rhymney 
Railway had been leased to the Taff Vale, and 10 per cent. guar- 
anteed. We cannot vouch for a settlement having been arrived at, 
or the terms, but it is certain that negotiations have been for 
some time in progress. 

Ir is said that a scheme for an electric railway, thirty-six miles 
in length, in the South of England, is being organised. The rail- 
way will run thro’ h a district in which there are several water- 
courses, which will be employed for driving the necessary dynamo 
machines. 


Tue proposed railway from Silloth to Maryport, vid Allonby, 
will a out new coalfields to the west of Allonby. The coal-pits 
to the south of Allonby are now nearly exhausted. The route of 
the proposed railway was inspected many years ago by the late Sir 
Thomas Bouch, C.E., the estimated cost being about £400 per mile. 


Tue largest increase in the make of steel ingots and rails in 1881 
appears in the Cleveland district, where 264,986 tons of ingots were 
Sbtained with fourteen converters, being an advance of 120,986 
tons on the production of the preceding year. Of these fourteen 
converters, four were working for only a part of the year, and two 
for only a few months. 


Tur production of Bessemer steel rails amounted during last 
year to 1,023,740 tons, being an increase of 283,830 tons, or 38 per 
cent., on the output of 1880. Of these rails 594,419 tons were 
exported. Seventy per cent. of the Bessemer ingots made in 1881 
were manufactured into rails, This is exactly the proportion 
which the one bore to the other in 1880. 


Tue new branch of the North-Eastern Railway from Scarborough 
to Pickering, and thence to Whitby, has been opened. The line, 
which is a fittle more than sixteen miles in length, passes through 
one of the most beautiful districts in Yorkshire, and opens out a 
rich agricultural locality. It brings —— into more direct 
communication with Whitby and the North of England. 


A paprr on “Our Iron Highways” was read last week before 
the Libera! Social Union by Mr. iE J. Watherston, who is still 
under the impression that we should be better off for cheap railway 
transport and communication if the railways belonged to the 
State. Foreign experience —_ exactly the other way, and our 
own experience with the telegraphs does the same. We should 
have had 6d. telegrams ere this if the lines had belonged to the 
companies, but the cost of working by the State has prevented 
any reduction in price for over a dozen years. 


Ir the profits earned by the South-Eastern Railway were at all 
in proportion to the company’s liberality in providing for the com- 
fort of its passengers at some of its stations, the shareholders 
would not have much trouble in counting their dividends. As an 
inst , & correspondent writes that in going by the South-Eastern 
railway on the Bromley line passengers, on many trains, have to 
change at Grove Park. Here then, where changes have to be made 
and passengers have to wait, one would expect to find some shelter, 
but the company which is led into spending many th Js on 


NOTES AND MEMORANDA. 


Ir has been found that the passage of an electric current through 
hard wire mellows it. 


THE boiling point of zinc was determined by Becquerel, who gave 
it as 982 deg. M. Tiolle has recently carried out experiments on 
the subject, and his redetermination puts the temperature at 
933 deg., thus practically confirming Becquerel. 

REFERRING to a paragraph in our last impression giving the 
length of some large bridges, a correspondent—Mr. Wilfred Baik —_ 
writes that the Victoria Bridge at Montreal—at the time of its 
construction the longest bridge in the world—is 1993 metres in 
length, ironwork ox, lusive of abutments, &c., instead of 
1500, as stated. The International Bridge across the Niagara at 
Buffalo also deserves a place on the list, the length of ironwork 
pam 575 metres, or considerably more than some of those men- 
tioned. 


Tux Adalbert silver mine in Przibram, Bohemia, has now been 
excavated to a depth of 1032 metres, and is thus one of the deepest 
mines in the world. It had been said that the heat made it im- 
possible to proceed, but Professor Hoefer, residing at Przibram, 
writes that, ‘‘ At the greatest depth—some 1000 metres below the 
surface of the earth—the heat is anything but excessive, the 
temperature of the rock being 24°4 deg. C.—75°9 deg. Fah.—and 
the temperature of the atmosphere 24°6 deg. C.—76°3 deg. Fah.— 
so that the natural means of ventilation heretofore employed fully 
suffice for all purposes,” facts of considerable interest in the physics 
of the earth’s crust. 

THE Sheffield district shows an advance for the year 1881 of 
119,447 tons in the make of ingots and of 94,285 tons in the pro- 
duction of rails, the total yield of 392,812 tons of ingots having 
been obtained with twenty-six converters, of which, however, six 
were inoperative for a part of the year. With the same number 
of converters working as in 1880, South Wales has obtained an 
increase of 76,423 tons on the production of that year, the aggre- 
gate make of ingots having been 384,656 tons, and of rails 305,043 
tons. The three districts—Cleveland, Sheffield, and South Wales— 
produced last year 1,042,254 tons of ingots, or 70 per cent. of the 
total make of the United Kingdom. 

THE rapid extension of electrical requirements has caused a 
t demand for a really good insulating material, fire-proof, 
p-proof, not costly, and having good mechanical properties. 

According to the Electrician, this seems now to have been met by 
the recent invention of a material called ‘‘ insulite.” The inventor 
has discovered a process by which wood, sawdust, cotton- 
waste, paper pulp, and other fibrous materials can be converted 
into a material perfectly impervious to moisture and acids, easily 
moulded under pressure into any shape, and capable of being 
worked or cut into any form. This material is an excellent non- 
conductor of electricity, and can be used for all forms of battery- 
cells, telegraph insulators, supports for electric light leads, and 
telephone work. It affords the means of securing perfect insula- 
tion at a very much less cost than ebonite or gutta-percha. 

A SIMPLE new thermometer, said to be very sensitive, has been 
described by Mr. Michel It depends on the expansion of 
hardened caoutchouc by heat. It is thus described by Nature :—A 
very thin se 4 of the substance is attached to a similar strip of 
copper. The lower end of the double strip is fixed, and the other 
end has attached to it a fine glass fibre bent at a right angle, 
through which, as the strip bends under heat, motion is imparted 
to a very light silvered-glass mirror, hung by a cocoon fibre. The 


the boring at Folkestone, can only afford about as much shelter for 
down trains at Grove Park as a farmer would put out in a field 
for half-a-dozen cows where there were no large hedges or trees for 
them to shelter under. The miserable open shed there, is only 
about two carriages in length, if it is that, and here ladies have to 
change in a drenching, driving rain like that of last Saturday from 
a carriage a long way perhaps from the thing that marks a stop- 
ping place, but which cannot be called a shelter. 


t of the mirror is observed with a telescope and 
reflected scale, or by the movement of a spot of light. To avoid 
sudden changes of temperature, the double strip is inclosed in a 
metallic case having a slit opposite the strip. a modification, 
which the author has not yet tried, the strip is reversed, and the 
lower end enters a highly resistant liquid, in which it faces a 
metallic point; the two serve as electrodes, connected with a 
galvanometer and a Wheatstone bridge. 


WHILE many electricians are struggling with new dynamo- 


Ir our railway companies would employ a forester and gi 
or two, they might employ their thousands of acres of waste 
lands for crops, grass, fruit trees, and so on, with profit, so that 
they could afford to refuse to be any longer in the position of the 
poor shopkeeper or barber who fills his shop and pastes his walls 
over with advertisements and placards because he cannot make two 
ends meet without the pont» sums obtained by this disfigure- 
ment. At present our railway companies allow their stations and 
bridges to so hideously fags and papered over that the pro- 
pd has the appearance of the last stages of stcuggling poverty. 

n many parts of Belgium the Jand has been planted with fruit 
trees and other things many years, and in Wurtemburg, for about 
twelve years past, a forester has had charge of thelands. He pays 
particular attention to planting the slopes of excavations and 
embankments to prevent washing and slipping, grows quick fences, 
and where practicable fruit and timber trees. The gardens at the 
stations are largely devoted to fruit, and so made useful and orna- 
mental at once. A profit of about 14s. an acre has, it is said, been 
made for the past five years on the ground so utilised. Why should 
it not be done in England? 


A CORRESPONDENT of the Railroad Gazette says:—‘‘ There are 
thirty-three ‘railroad schools’ in Russia for the instruction of 
employés, established because not very long ago it was impossible to 
get Russians with education enough to be entrusted with the higher 
age and even at this day one-half of all the locomotive engineers 

Russia are Germans. Twenty years ago of four road-masters 
on a line about twenty-five miles long two did not know their 
letters, and had clerks to write their reports. Machinists and 
locomotive engineers were created out of cooks and others who had 
been in the personal service of the engineers. The schools turn 
out chiefly enginemen and firemen, elunaam, and telegraphers, 
most of them sons of railroad employés. The course of study 


extends over three years, with a two years ‘practice course’ in | 


some cases, and there is a preparatory course of one year probably 
for those who have not learned to read. Graduates of most of the 
schools are bound to spend two years at least in the service of the 
railroad which supports the school. The schools are hardly yet 
out of the experimental stage. One of the oldest, founded in 1s, 
has so far twenty-five graduates in railroad service.” 


In the course of a comparison of the new Berlin elevated railroad 
with the New York roads, the Railroad Gazette said that probably 
four times as pare. men are required for the ticket service in 

lin as in New York. The Journal of the German Railroad 
Union objects to the statement, saying that with any ticket system 
it is ra apne to have the tickets examined on entering and leaving 
the train and during the trips, and that this is all that is done on 
the Berlin road. ‘‘ Yet,” the Gazette says, ‘‘this is three times as 
much as is done on the New York roads, where the nger buys 
a ticket at a window, and a few feet further on, at the entrance to 
the station platform, puts it in a glass box under the eyes of the 
gateman, and that is the end of the ticket inspection. If there 
were more than one class of tickets and cars the work would be at 
least doubled ; for it would then be necessary to see that those 
who entered first-class cars had first-class tickets, and if there were 
different rates for different distances, still more labour would be 
required, for it would be necessary to see that the nger did 
not ride further than his ticket entitled him to, which might be 
done on the train, or by inspecting the tickets at the station where 
the passenger left the train. But the New York roads are only 
concerned to make sure that no passenger can get on a train 
without a ticket, As all tickets are alike, they do not care what 
oar he gets into, or at what station he gets off. The largest 
business of a station is done by two ticket sellers and one gateman.” 
This seems to be a boast that a less complete and less comfortable 
— costs less than one that ensures every comfort. 


passengers 
one-class arra woul 
= = would not suit in Germany any more 


, new lamps and other parts of electric lighting plant, 
some few are quietly doing a good business in making the carbons 
for the lamps already made. Much of the process by which these 
are made is kept secret. In America it is said that many of the 
best are made from the carbon obtained from petroleum refuse. 
M. Gaudoin is said to make them from wood sticks placed in plum- 
bago retorts and slowly heated to drive off the volatile matter. 
The sticks are then soaked in acid solutions to remove impurities 
and the final desiccation then made in a very high temperature in 
a reducing atmosphere. The carbonised’ wood is then soaked in 
the carbides of hydrogen and the chlorides of carbon under pres- 
sure until their pores are completely filled with a homogeneous 
deposit of nearly pure carbon. The principal racy attending 
the manufacture of carbons from various materials is the purifica- 
tion of these, but with care finely pulverised retort carbon mixed 
with perhaps a little coal dust and tar may be employed with very 
good results. 


THE following tables from the Board of Trade shipbuilding 
returns for 1881 just published, contain figures interesting as 
showing :—1. The number of vessels of all kinds, and their ton- 
nage, built in the United Kingdom, from 1872 to 1881. The figures 
do not include any vessels built for foreigners, but do include many 
which have been registered first as English ships, and i iat 


MISCELLANEA. 

THE average net realised price of steel rails at works during 1870 
was £10 10s. In 1881 the price was £6. 

THE average number of Chinese immigrants arriving in Victoria, 
British Columbia, weekly, is said to be 700. 

AN electrical exhibition is to be opened on the 16th September 
in Munich, and to remain open about a month, 

Tue tidal range at Kingston, Jamaica, is only from 8in. to 9in., 
and in some way objecti to a proposed dock are being 
founded on this. A hydraulic dock will overcome all shortness of 
tidal range. 


THE progress at Colombo breakwater during March was greater 
than during any other month since the work commenced, 202ft. 
having been added to the length of the breakwater, the total 
length being now 3362ft. 

MEsskS. MERRYWEATHER have just supplied an additional steam 
fire engine to the Metropolitan Fire Brigade. It has patent ball 
valves with large openings with a door passage. One man only 
is required to attend both boiler, engine, and maniputlate the 
suction and hose pipes, 

Mr. H. Saunpers, chief electrician of the Eastern Telegraph 
Company, has sent a communication to the Llectrician, describing 
the effects of the late magnetic storm which caused so much delay 
in the despatch of g He shows that this storm was almost 
universal, and one of the greatest on record, and that a difference 
of potential of no less than 40 volts was registered in 25 minutes. 


Mr. J. K. Foster, Bolton, proposes to extinguish fires by blow- 
ing into a burning building the vitiated atmosphere or products of 
combustion of coal or other fuel in the furnace of a portable boiler 
to which a fan is attached. It is said that experiments prove that 
the air may be sufficiently deprived of its oxygen in this way to 
stop combustion. It is proposed to eject steam generated by the 
same boiler into the building with the vitiated air. 


Some large special machines for cutting loaf sugar and for coffee 
roasting have been recently erected in new premises in Cork for 
Messrs. Newson and Sons by Messrs. Waygood and Co., London 
The sugar loaves are placed upon a saw table, and held by forks 
and sawn into slabs ; they then pass to another machine, and are 
cut into cubes at the rate of a ton and a-half perday. The 
different parts of the building are in communication by a large 
safety hoist by the same makers. 


THE quantity of shedding required for the Royal Agricultural 
Show at Reading, though not equal to that of some previous years 
before the weeding out of the endless collections of irrelevant 
exhibits as in 1876-9, isa good deal above that required in 1880 and 
1881. At Derby last year 12,751ft. of shedding was required, 
whilst at Reading this year there will be some 13,017ft. wanted. 
Owing to the railway accommodation by three different lines, 
namely, the Great Western, South-Western, and South-Eastern, 
the Reading show is likely to be a very good one. 


GAS-MAKING by the Corporation at Walsall has proved such a 
good investment that the appropriation to town purposes, of the 
profits now standing to the credit of the concern, will enable the 
Council to levy no borough rate for the present year. The annual 
average profits in the three years preceding 1880 were £5500, but 
last year that average was exceeded by about £2000. But for 
this good fortune a borough rate of 1s. 6d. in the pound must 
have been made. It is an interesting fact that the works have 
cost altogether £113,000, while the debts now stand at £92,000. 


HER Majesty’s Government have, according to the Standard, 
resolved to co-operate with the other nations in establishing a chain 
of circumpolar magnetical and meteorological observatories. The 
locality selected for a British station is Fort Rae, in the north of 
Canada, and the general superintendence of the work will be 
entrusted to a committee of the Royal Society, the Royal Geogra- 
phical Society being asked to co-operate as far as regards the 
promotion of their special studies. The personnel of the expedition 
has not yet been selected. The Swedes have chosen Wyde Bay, in 
West Spitzbergen, for the site of their station, which will be 
manned by thirteen attendants, and is established at the cost of 
Mr. L. O. Smith, a merchant, who has placed £3333, or 60,000 
crowns, at the disposal of the Academy of Sci for this purpose. 


A PAPER was read on Monday before the South Staffordshire 
Institute of Mining Engineers, at Dudley, on ‘‘Lishman and 
Young’s Patent Air Locomotive,” which was read by Mr. Henry 
Lawrence, of the Grange Ironworks, Durham. The engines, it 
was stated, were specially adapted for underground haulage, owing 
to their small size and the perfect control which the driver had over 
them. Incidentally Mr. Lawrence mentioned their use in fiery 
mines, and showed how a patent metal had to be used to prevent 
sparks from being emitted from the wheels when the engine surged 
at anincline. He submitted for the consideration of the members 
—(1) Whether sparks would fire gas in a pit, and (2) whether 
copper rammers were therefore safe, inasmuch as copper could give 
off sparks. The Government allowed copper stemmers and 
rammers, and yet these gave off fire upon being struck. 


Dr. SIEMENS proposes to defend the Channel tunnel, if con- 
structed, from hostile invasion, by placing the shore endsin com- 
ication with chambers filled with lumps of chalk, and to 


+ 


afterwards transferred toa foreign tiag. A er tonnage was 
turned out last year than any previous year except 1874, when the 
production was 20,000 tons more than in 1881. 2. The total ton- 
nage owned in the whole British Empire, and under the British 
flag for each of the past five years. ‘hese figures show a pro- 
gressive but not a sg increase, except in 1880, The differences 
are shown in 3 for the United Kingdom only. The increase for 
1881 is not so great as in some previous years :— 


2. 3. 
A 
Year. No. Tons. Year. Tons. Year. Increase. Dec. 
1872 911 302,971 1877 .. 8,183,887 .. 1877 .. 138,892... — 
1876 =... 1007 .. 360,865 .. 1878 .. 8,820,421 .. 1878 .. 155,761 .. —- 
1877... 1092 .. 433,650 .. 1879 .. 8,462,364 .. 1870 .. 29, — 
1879 .. 356,837 .. 1880 8,447,171 .. 1880 .. — .. 1517 
1880 .. 822... 403,841 .. 1881 .. 8,575,560 .. 1881 .. 121,495 .. — 
1881 .. 845 .. 501,184 .. — .. 


A COMMUNICATION on “‘ The Relative Resistances of Land and 
Water to Wind Currents” has been sent to Nature by Mr. Thomas 
Stevenson. In 1878 he received a grant from the Government 
Research Fund for the empose of ascertaining the law of variation 
of wind velocities at different heights, and he found that the 
curves traced out by the velocities in relation to the heights were 
most nearly represented by the formula V = v eee where 
Hand h represent respectively the heights in feet of the high and 
low-level stations above the ground, and V and w the respective 
velocities at those levels. Since then he has been making o' a- 
tions with the view of ascertaining the relative resistance of land 
and water to the atrial currents. These observations are very far 
from being complete, but he gives the following results in the 
meantime, as they may be interesting :— 


Sand. Water. 
6in. waves « 128 : 18° miles per hour =1 1°08 
4063 9 ” =1:;1°155 
Grass. Water. 
10°18 1475, 1456 


The velocities given are the means of observations taken every five 
minutes for about an hour. From this it will be seen that the 
cesistance is least for water, somewhat greater for smooth sand, 
and greater still for grass, Further observations are not only 
required on this subject, but also on the velocity of the wind over 
the water in relation to the height of the waves. 


each of them by means of a pipe with a large cistern 
filled with dilute muriaticacid. Upon opening the communication 
this acid would flow into the upper portion of one of the 
chambers, and be distributed by perforated pipes over the chalk, 
giving rise to a rapid generation ot carbonic acid gas, which would 
for half a mile or more form an insuperable barrier to the passage 
of human beings through the tunnel. The valves by which the 
acid was turned upon the chalk might, it is proposed, be worked 
from a safe distance by electricity. The committee will probably 
not see why this should always be quite ready and not be unwork- 
able just when it is wanted any more than any other scheme, and 
it would be rather awkward if the acid got to the chalk before 
those passengers who like fresh air best had reached the surface. 


A JOINT committee, representing the Purchase of Property Com- 
mittee, the Gas Committee, the Free Library Committee, and the 
Leeds Council generally, was recently appointed by the Leeds Town 
Council to inquire into and report upon electric lighting. The report 
of this committee has been compiled by Mr. C. C. Jolliffe, deputy 
town clerk, and is now published. It represents a great deal of 
carefully-performed work, and is very useful as an unbiassed 
description by a layman of the different systems of lighting, care 
being taken to explain some of the necessary descriptive terms, as 
arc, incandescent lamp, &c. The committee suggests that the new 
municipal buildings, and especially the library and reading-room, 
could be successfully lighted by incandescent lamps, which give a 
pure light free from heat and from the destructive products of the 
combustion of gas, but in view of the improvements which are 
being continually made the committee decline to recommend any 
system at present, 


A DISPLAY of incandescent electric lighting was made last week 
ata fancy dress ball given by the bachelors in the Assembly 
Rooms, Manchester. The rooms were lit by the British Electric 
Light Company, with their British lamps and Gramme machines. 
In the ball-room were 150 lamps intermingled in the glass chande- 
liers, which had a novel and brilliant effect, showing off the 
dresses and flowers to great perfection, while the room remained 
cool compared with the temperature when lit by gas—an important 
feature in ball-room lighting. In the refreshment room thirty-two 
lamps hung in Venetian shades of different colours, and the recep- 
tion room was lighted by an electric chandelier designed for the 
occasion. The power for driving the dynamo machines was ob- 
tained from Messrs, Marshall and Sons’ portable engines placed in 
the yard, and the whole of the arrangements were carried out by 
Messrs. H. Bury and G. Tyndall, the company’s representatives 
for the district, in the short space of eight days. 
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GIRDERS FOR INDIAN STATE RAILWAYS. 
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SPANS 


CONTRAOTS OPEN. 


IRONWORK FOR INDIAN STATE RAILWAYS. 

TENDERS are required for ironwork for bridges for the Rangoon 
and Sittang Valley Metre Gauge Railway. The work required 
under this specification comprises the construction, supply, and 
delivery in England, at one or more of the ports named in the con- 
ditions and tender, of the whole of the ironwork for eighty plate- 
girder spans, of 10ft. in the clear; seventy-seven ditto ditto, of 
20ft. in the clear ; fifty ditto ditto, of 40ft. in the clear, including 
» mg cent. extra on all rivets required for erecting the bridges in 


Hook bolts, in number sufficient to provide for the sleepers being 
laced 18in. apart, centre and centre, and including an allowance 
‘for loss, are to be supplied with each span, viz., with each 10ft. 
span forty bolts, with each 20ft. span seventy bolts, and with each 
40ft. span 120 bolts. The timber work and permanent way are not 
included in the contract. The accompanying engravings supply the 
— concerning these girders. The iron 
must be of such strength and quality as to be equal to the follow- 
ing tensional strains, and to indicate the following percentage of 
contraction of the tested area at the point of fracture :— 


SSSA 


Tensional 
strains, Percentage 
per square of 
inch, contraction. 
tons. 
Round and square bars 24 20 
Angle, T, and fiat bars.. 22 15 
eae 21 10 
Plates across grain 18 5 


The iron intended to be used for the rivets must, whilst cold, be 
capable of being bent double without showing signs of failure. 

_ All rivet holes to be filled in India are to be drilled. All other 
rivet holes may be either drilled or punched, at the option of the 
contractor, but any plate or bar in which the holes are not accu- 
rately in place will be rejected. The holes through which any one 
rivet passes must correspond in any number of plates or bars. 
Inall cover plates, except in webs, the fibre of the iron must run 
in the direction of the length of the span. The main girders of the 
40ft. spans are to be built with a camber of lin., in the arc of a 
circle, the upper members being proportionately longer than the 
lower, and those of the 20ft. and 10ft. spans without camber. 
The joints to be rivetted in India must be chipped and filed so as 
to butt with perfect accuracy over the whole of the meeting sur- 
faces to the true radius y for the specified camber. The 
ends of the girders intended to rest on the masonry are to be per- 
fectly level, and the rivets countersunk. The head and body of all 
bolts are to be forged out of one piece of rod or bar iron. e nuts 
be and 4 be turned by hand. All 

are screwed for a le of at least three diam 
to Whitworth’s standard thread. 
All the spans are to be spe gan erected complete, so that 
accuracy of fit and perfection of workmanship may be assured. 
The girders of the 40ft. spans are to be sent out in two parts, 


each rivetted up complete. 

Supposed quantities in one span of 10ft. 
Cwt. qr. Ib. 
Angle iron in flanges (11 Ib. per foot) .. 9 8 8 
Ditto in stiffeners (5°8 lb. per foot)... .. 0 3 2 
Ditto in bracing (7°1 Ib. per foot) .. 1 3 10 
14663 21 
Rivet heads and spare rivets, say 6 per cent. .. 1 0.9% 
18 0 0 
No. 40 hook bolts .. 1 0 % 
19 O 2% 


| RIVETS #0 | RIVETS CENTRES 
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SECTION AT BRACING 40 FT SPANS 


Supposed quantities of one span of 20ft. 


‘on cwt. 5 
Flat barsin booms .. .. .. .. 12 
saute irons in ditto (9-2 Ib. per foot) .. 01 0 18 
Stiffeners (7-1 Ib. per foot) - 0 2 0 
Packings » 1 0 6 
Angle iron bracings Ib. per foot) .. @ 
2 38 1 
Rivet heads and spare rivets,say 6percent... 0 2 3 0O 
2 8 2 1 
No. 70 hook bolts 
Supposed quantities in one span of 40ft. 
Ton cwt. qr. Ib. 
Boom tes és 5 3 Ww 
Boom angle irons (15°4 lb. per foot) 
Stiffeners(7-llb. perfoot) .. .. .. 
Bracing angle irons (7*1 lb. per foot) .. > 4 & 
iron ditto (15 Ib. per foot) .. 
7 
Rivet heads and spare rivets, say 6 percent... 0 9 0 16 
7 Ww 2 0 
No. 120 hook bolts (3-8 
Total 7 


Tenders are to be delivered at the Store Department, in the 
India Office, Westminster, S.W., on Tuesday, 9th May, 1882, 
before two p.m., after which hour no tender will be received. 
They are to addressed to the Secretary of State for India in 
Council, with the words ‘‘ Tender for ironwork for 10ft., 20ft., and 
40ft. spans,” on the left-hand corner of the envelope, and are to 
be p in a box provided for that purpose in the store depart- 
ment, 


THE JOINTING OF ROCKS. 


THE following abstract of a paper on “‘ The Jointing of Rocks,” 
in relation to engineering, especially the tunnelling of the Strait 
of Dover, by Professor William King, D.Sc., professor of mineralogy 
and geology, Queen’s College, Galway, possesses some interest. 
The writer referring in the first instance to his ‘‘ Report on Joint- 
ing,” published in vol. xxv.—1875—of the ‘‘ Transactions” of the 
Royal Irish Academy, in which the subject is treated of in its 
purely geological aspect, remarked that his investigations in con- 
nection with it entitle him to take a part in the discussion of a 
question in engineering which public enterprise has of late elevated 
to one of international importance. At the outset, however, he 
feels himself compelled to express his doubts that rock-joining has 
been sufficiently attended to by the active promoters of the pro- 
posed Channel tunnel. 

The remarkable divisional structure under consideration, often 
taken to be analogous to ordinary cracks or fractures due to rock- 
disruption, is, in the opinion of Professor ay | a phenomenon 
having only a distant relation in its origin to the latter. In its 
normal state, jointing is a fissured condition of rocks—the fissures 
presenting even, smooth, regular, and close-fitting conjunctive 
planes, often standing vertically or in aninclined position. Where 
the fissures have been aff by stratic disturbances, or have 
been acted on by water and other erosive agencies, they are more 
or less sn Baap converted into crevices. It divides both 
sedimentary beds an a masses ; and is ae me into two or 
more series or systems, each having its respective fissures running 
in parallelism, also in a definite and an independent direction, 
over areas hundreds of miles in extent ; and descending to con- 
siderable depths below the earth’s surface. The fissures vary in 
more 


That jointing demands the closest attention on the part of 
ineers e! in sub-aqueous works, requires no other proof 
than the fact of the utter failure which attended the sch for 
opening out, during the famine of 1845-48, a water communication, 
pee four miles in length, between Lough Corrib and Lough Mask, 
in the West of Ireland. After an expenditure of £40,000, it was 
found that the jointing in the carboniferous limestone, through 
which the excavation been made, carried off all the water. 
The work had, therefore, to be abandoned; thus resulting in 


nothing more than a ty! ditch. As regards the chalk and other 
rocks to be penetrated for the Channel tunnel, Professor King 
admits that the 


ey may not be so highly jointed as the much older 
carboniferous limestone ; neverth S shows that the former 
deposits are not altogether free from dangers which, to be over- 
come, require the closest attention. 

From the numerous occurrences, noticed by writers and observed 
by himself, of faults, true jointing,* ordinary disruptive fractures, 

ted bedding openings, dry submarine swallow-holes of Pliocene 
age—now filled with clay, sand, gravel, in some cases containing 
sea shells—and rock porosity in the chalk formations of Kent, 
Professor King infers that these detriments are equally present in 
the same deposits, well known to exist at the bottom of the 
Channel ; where some of them cannot but turn out to be sources 
of water leakage, greatly interfering with the success of the pro- 

Channel tunnel. a detriments, giving rise to 

the same apprehensions, are to met with on the opposite sea- 

of France. Reference may be made to the great lines of 

fracture which have moulded the river-drainage system of the Bas 

Boulonnais ; and especially to the marvellous jointing—lately 

resented by the distinguished geologist, M. ubré, in his 

Bynthéti ues de Géologie,” prem. The latter vertically 
intersects the chalk cliffs near Tréport, north of Dieppe. 

Still such serious drawbacks Professor King admits must not be 
held as insurmountable. He is fully satisfied that engineering in 
the present day is quite able to cope with them; but only by an 
enormous expenditure. It has been proposed to line the tunnel 
with concrete; but in his opinion it is absolutely necessary that 
nothing short of lining it, and in its entire —e with the most 
resisting, impervious, and endurable stone should be attempted. 


THE THOMAS AND GILCHRIST Process.—At the Society of Arts 
last week, a paper was read by Messrs. Sid. Gilchrist Thomas 
and Percy C. Gilchrist ‘On the Manufacture of Steel and Ingot 
Iron from Phosphoric Pig Iron.” The authors, after stating that 
nearly nine-tenths of the iron ores of Europe were so phosphoric as 
to produce a pig iron unfit for steel making without a process of 
dephosphorisation, showed that by the new lime process perfect 
dephosphorisation was produced, so that the steel made from 
phosphoric pig was actually purer than that made from hematite 
iron. They then instituted a comparison between the basic 
Bessemer process and the puddling process, pointing out that the 
former p was peculiarly adapted to the manufacture of soft 
weldable steel, having all the characteristics of puddled iron with 
considerably greater strength, elasticity, and ductility. It was 
stated that this soft basic Bessemer steel could be made for some 
shillings a ton less than ordinary puddled iron, while an economy 
of 7s. a ton was —— n its subsequent treatment by the smaller 
loss which it undergoes in rolling. The authors stated that nearly 
half a-million tons a year of the new dephosphorised metal were 
now being made, and that on the Continent works were erecting 
having a capacity of a further half million tons a year, while in 
oe ey the new special works erecting had only a capacity of 
under 200,000 tons a year. The paper concluded 4 querying the 
wisdom of allowing continental ironmasters to push so far ahead 
of us in the production of this new ingot iron, which was not only 
cheaper, but immensely superior to puddled iron. 


* The “ many small faults,” and ‘“‘ very marked and constant joints” 
—the latter sometimes containing infiltrated flint—which characterises 
“ the cliffs in many places near Margate” (Whitaker), must be familiar to 
numbers of the citizens of the metropolis. ‘ erti 


v crevices,” 
doubtless ot ally jointing, intersect a bed of chalk 50ft. thick close 
Dover at the of Shakespeare's Cliff (W. Phillips). 
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HYDRAULIC LIFTS FOR PASSENGERS AND GOODS. 


Lian 


fy 
Y 


2 


A 
N 
Uf’ \ 
\ 


ii 


Z 


= 


N 


> 


Fig d 


4} 


7; 


Uy 


| 
| 
| 
| 
| 
| 
© 
© 


Fig. %. 


N SS SSS: = | 4 | \ IX 
WY, Y | if \ 
| — | ~ Fig 6. 
VN 
ata at | 7 
SS NN Ve 
N \ :. & | | 
QQ QAA 7 N | 
Ha N «| Ko ii 
0 | [ | | 
| N SS MX NX SM 


824 


THE ENGINEER. 


May 5, 1881. . 


THE INSTITUTION OF MECHANICAL 
ENGINEERS. 


THE spring meeting of this Institution took place on 
Thursday and Friday, the 20th and 2ist ult. After some 
proceedings, chiefly of a business character, the postponed 
discussion was taken on Mr. E. B. Ellington’s paper 


On Hypravtic Lirts ror PAssENGERS AND Goons. 


The author began by saying that accidents to lifts, espe- 
ially when worked by mechanical means, have been so 
frequent, that many hesitate to adopt them on account of 
the risk involved. But in a rapidly increasing number 
of cases their use is a necessity, and the risk must be taken. 
It becomes therefore a question of public importance that 
this risk should be reduced to a minimum. 
Chain Lifts.—The first rudiment of a lift is to be found 
n the hoisting jigger, as commonly used in the Liverpool 
otton warehouses ; this consists of a winding drum, a 
at-head pulley, and a chain attached to the article to be 
aised, as shown in Figs. 1 and 2. By adding a cage anda 
guide to the chain, the apparatus has been develo into 
a lift. It is worked either by winch handles A, Fig. 2, or 
from a lower floor by the endless rope B. When a cage is 
attached the individual entering stakes his life on the 
security of the chain or rope supporting the cage. Various 
attempts have been made to reduce or eliminate this risk. 
The favourite plan is to insert above or below the cage a 
safety apparatus to retain the cage in position in case of 
the breaking of the chain or rope. In the majority of 
instances, the safety apparatus is found to be a delusion ; 
generally because no apparatus not in constant and neces- 
sary use is likely to be kept in proper working order, and 
no safety apparatus provides against all possible accidents 
to the machinery. Ina chain hoist of any kind—where 
the word chain must be taken to include a hemp or wire 
rope—the first thing is to be sure of the chain or rope. If 
a chain be used, it should be of such strength that the 
ordinary load would not straighten the link out, even 
if it were cracked through. If wire ropes are used there 
should be two, each capable of doing the whole work. 
More accidents arise from the breakage of the attachments 
than of thechain. The attachments should be considerably 
stronger than the chain, and, where practicable, should be 
tested with it. The next question is safety of mechanism 
by which the chain is hanlod in and the cage lifted. There 
isa certain risk attached to a chain or wire rope which 
cannot be removed ; but it will obviously depend upon the 
mechanism adopted whether other risks are superadded. 
The chain may be hauled in by machinery worked by 
hand, steam, air, i electricity, or water ; but there is 
generally very little distinction to be drawn between the 
machinery used with the first five of these motive powers. 
Given the gear, it is simply a question as to what force 
shall drive it. Accidents may happen to any of the me- 
chanisms adopted; and some of the elements of risk with these 
various sources of power may be here mentioned. (a) Hand- 
power lifts are generally fitted with a brake apparatus made 
upof several pieces ; the giving way of any one of these would 
probably send the cage down with a run. The steam 
or air engine, in addition to the risk of breakage in the 
brake mechanism, is liable to b e itself, and in the 
gearing through which the power is transmitted ; while 
clutches to throw the wheels in and out of gear add a 
further risk. Steam power is safer with worm gearing, 
and where steam is used for lowering as well as lifting; 
but this involves a great waste of power. There is also a 
danger of overwinding. (c) The gas engine has all the 
risks attending the use of hand or steam power, and others 
besides ; owing to the intermittent nature of its working, 
ing is unsuitable for the first motion, and straps have 
to be used, which are the most dangerous of all transmit- 
ters. Ina lift worked by a gas engine therefore, in addi- 
tion to the necessary risk of a chain, there is the risk 
attending the use of driving straps and ing in the 
working crab and of brake gear, the poset bility of over- 
winding, and the comparatively long time occupied in 
starting and stopping. (d) The application of electricity 
to hoisting is at present only in its infancy, but its 
application would appear to be subject to the same defects. 
O Finally there remains hydraulic power; and it is 
obvious that one source of risk is at once removed by 
employing water-pressure, namely, that caused by the use 
of a brake apparatus ; since in a hydraulic lift the descent 
is regulated by the speed at which the water used in lifting 
is allowed to exhaust. Water power may be employed to 
haul the lifting chain through toothed gearing, or by 
means of straps; in which cases there still remain 
some of the risks inherent in the other systems, But 
by suitable arrangements all such mechanisms may 
be avoided. Relative safety is only obtained by taking 
care that the pressure of water on the hydraulic ram is 
directly transmitted to the hoisting chain. If the power 
is so applied, any derangement of the mechanism would 
either mean the stoppage of the lift, or its gradual descent 
owing to the escape of water from the lift cylinder. In 
the possible case of a burst cylinder or pipe, the same con- 
dition would hold good. The ram should also be provided 
with a positive stop, to prevent overwinding. The perfec- 
tion of control obtained in hydraulic lifts is a further 
important element of safety. A single valve suffices for 
the control of all the motions of such lifts. The form of 
hydraulic lift which most perfectly fulfils the above 
conditions for a chain hoist is that introduced by 
ir Armstrong, and known as the hydraulic 
jigeer.. Figs. 3 to 6 illustrate this the simplest 
of a high-pressure hydraulic chain lift. In Figs. 3 and 4 
the cylinder is horizontal, and the working pressure is 
therefore constant. There is a loss of effect in this hoist, 
in consequence of the weight of the chain being balanced 
when the cage is at the bottom, and unbalanced when the 
cage is at the top. The lifting chain is sometimes balanced 
by letting the cage carry 4 oe chain below, which is 
coiled on the ground when the cage is at the bottom, and 
which is picked up by the cage as it ascends, The accom- 
ying illustration represents the valve gear employed 
in the lifts shown at Figs. 3 and 4. Fig. 5 is an 


illustration of a hydraulic jigger hoist suitable for mode- 
rate pressures, e ram is inverted, and its weight 
partly balances the weight of the cage. The chain is 
iatached at one end to the cylinder, at the other to the 
counterweights. From the counterweights two wire 
ropes are led to the , each being of sutticient 
strength to carry the weight. The author's experience is 
that wire ropes are not so reliable as chains, and that it is 
desirable where practical to use duplicate ropes. In this 
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hoist, owing to the inverted position of the ram, there is a 
greater head of water at the end of the stroke than at the 
commencement. But, the chain being more than twice 
the weight of the wire ropes, this extra weight assists the 
ascent of the cage at the commencement of the stroke, and 
compensates the variation in head. The hydraulic jigger 
is not generally applicable except for high working pres- 
sures ; and it is often necessary to depart from the sim- 
plicity of this apparatus. In such a case it is best to 
adhere to the hydraulic cylinder and ram, but to introduce 
asecond chain into the oe gear. By doing so 
there is then the additional risk due to the second chain 
and its attachments. Figs. 7 and 8 illustrate a low-pres- 
sure hoist, suitable for pressures of 25 lb. to 50 1b. per 
square inch, constructed as above described. By putting 
the cylinder A below ground, and letting the ram work 
vertically upwards, the greatest economy is secured. The 
whole of the available head is then utilised, and the extra 
head of water at the beginning of the stroke compensates 
for the extra weight of the lifting chains then to be raised. 
It isn to ce the weight of the ram by counter- 
weights B, to save power and prevent the cage sticking 
fast. The winding drum C of this hoist has two diameters. 
The drum winds itself along a screw thread cut in the 
fixed supporting shaft, the pitch of screw being equal to 
the pitch of the lifting chain. Any of the chain lifts which 
have been considered may obviously be adapted for 
passenger use, without any modification of the mechanism. 

Direct-acting Lifts.—This safer construction is found in 
those lifts which are pushed up from below, so that there 
is always a supporting column under the —_ Lifts have 
been constructed on this principle and worked by mecha- 
nical means, the supporting column being a rack, gearing 
into a pinion at the ground level ; or, in another arrange- 
ment, the supporting column has a screw thread on its 
periphery, and is drawn up or down by means of a nut at 
the ground level. Looking to safety alone, it would not 
be possible to find fault with this latter arrangement ; but 
the practicable speed of working must be extremely slow, 
and the power absorbed in friction must be very great. A 
hydraulic lift, with a vertical direct-acting ram, presents 
problems in construction which increase in difficulty as 
the height of lift is increased and the working pressure 
pied A low-pressure lift of this type has to be made 
subject to the following conditions :—(a) A well or bore 
hole has to be sunk to a depth somewhat greater than the 
height of the lift, in which well is inserted the lift 
cylinder ; (b) the ram has to be of an area sufficient, when 
acted upon by the pressure of water at command, to over- 
come friction, and to raise both the load and the surplus 
weight required for lowering the cage when empty; (c) the 
weight, and also the displacement, of the ram increases 
with its height and diameter ; (d) the bottom of the well 
being usually far below the drai level, the water used 
in working has to be forced up to the drain by the descend- 
ing ram; (¢) the pressure upon the ram at ro 4 time 
during its motion will vary proportionally to the difference 
between the head of water and the height of lift at that 
time. Under these conditions it will be seen that, with a 


type | simple ram, equilibrium cannot be maintained. With a 


given pressure and load to be lifted, there is a limit to 
the height of lift, the pressure on the area of the ram 
diminishing asthe ram ascends. In ascending with a given 
pressure of water, the ram would run out a certain distance 
and then stop ; and in descending with a given weight it 
would descend a certain distance and then stop. It is 
therefore necessary to balance the weight of the ram and 
the varying displacement, in all high lifts working with low 
pressures of water. The usual practice has been to intro- 
duce counterweights, and chains travelling over head 
sheaves, as shown in Fig.-10, The chains are of sufficient 


weight to balance the displacement of the ram. For a 
considerable portion of its distance from the top, the 
ram instead of supporting the cage as a column, is 
thus really hanging from it; part of the ram is always 
in tension, and another part is always in compression, 
while the neutral plane varies in position according 
to the pressure on the ram. Should the ram break above 
ive way, the cage wo violently d the 
to the top. This the 
Grand Hotel in Paris, when several ngers were killed, 
This can be prevented by increasing the working - 
sure, and by reducing the area, and therefore the Fond 
ment, of the ram, leaving only sufficient section to prevent 
its bending under the load, as shown in Fig.9. The requi- 
site safety is thus secured, but at an extravagant expendi- 
ture of power, owing to the want of any balance, the 
expenditure due to weight of the ram and cage, and to the 
loss by displacement, being often five or six times that due 
to the net load. Messrs. Tommasi and Heurtvisé haye 
designed a balancing arrangement separate from the lift 
cylinder, as shown in Fig. 11. The lifting cylinder is in 
hydraulic connection with a second cylinder B of equal 
capacity, though of shorter stroke. In the second cylinder 
there is a loaded ram C, of sufficient weight to balance the 
minimum weight of the lift ram and when at the 
bottom. This heavy ram works through the stuffing-box 
of a third cylinder D, of the same capacity as B ; | the 
ea of water in the third shar lifts the net load. 
eavy chains E are attached to the ram C, between the 
two short cylinders, to balance the varying displacement of 
the lifting ram as it travels. This plan is satisfactory as 
regards safety, but the weight and size of the cylinders and 
moving are so — as to render its adoption on a 
e impracticable. 
ydraulic Balance Lifts.—The author has endeavoured 
to overcome the above-mentioned difficulties, and has 
devised an arrangement which appears to him to meet all 
the requirements of a perfectly safe, rapid, and economical 
passenger lift. In this the ram is always in compression, 
and supporting the load ; the dead weight of the ram and 
cage is balanced wholly or partly by hydraulic pressure ; 
the displacement of the ram is reduced to a minimum, and 
is balanced without any special mechanism ; the weight of 
the moving parts of the lift is reduced to a minimum ; no 
part of the machinery or supports is above the cage ; and 
there is no part of the machinery which, by giving way, 
could reasonably be expected to cause an accident to those 
in the lift. 

This hydraulic balance lift is shown in Fig. 12. The 
hydraulic lifting cylinder, ram, and cage are as usually 
made, except that the ram is smaller in diameter. Its 
size is determined by the strength required to the 
load, and not by the working pressure of water available. 
As in Tommasi’s lift, the Tite cevlinder A, Fig. 12, is in 
hydraulic connection with asecond and shorter cylinder B, 
below which is a cylinder C of larger diameter. There is 
a piston in each, connected by the ram D, Fig. 13. The 
capacity of the annular space E E below the _— piston 
is equal to the maximum displacement of the lift ram A. 
The annular area of the lower piston C is sufficient, 
when subjected to the working pressure, to overcome 
friction and lift the net load ; and the full area B of the 
upper piston is sufficient, when subjected to the same 
pressure, to balance within a small amount the weight of 
the ram and cage when at the bottom. When the parts 
of the apparatus are properly proportioned, the lift ram 
and the balance pistons are in equilibrium in every posi- 
tion ; or, in other words, the displacement of the ram of 
the lift cylinder is automatically balanced. The mode of 
action of the lift is as follows: Assuming the cage to be 
at the bottom of its stroke, the valve is opened from the 
cage by means of a rope or system of levers, and water is 
thereby admitted to the annular area of the lower piston 
at F. The top of the upper piston is always subjected to 
the same pressure. The pressures on the two pistons thus 
act in the same sense on water in the ann space E, 
below the upper piston ; and the intensified pressure of 
this water is transmitted through the pipe H to the lifting 
ram A, which thereupon ascen As it ascends, the ram 
increases in apparent weight, but at the same time the 

istons B and C descend, and are thereby — to an 
increasing head of water, which increased head, acting 
upon the large area of the pistons, exactly balances the 
increase of weight of the ram, or—to state the case more 
accurately — compensates for the loss of effective head in 
the lift cylinder. When the ram reaches the top of its 
stroke, the valve is closed, and the lift stops. On opening the 
valve to the exhaust, the pressure is relieved from the space 
above the piston C, while the piston B remains subjected to 
the working pressure above it, asin ascending. The lift now 
descends: the weight of the ram and cage, pressing upon 
the water in the lift cylinder, transmits the pressure to the 
annular area at the bottom of the piston B, and over- 
balances the weight of the pistons and the pressure on the 
top of the piston B. As the lift ram descends into its 
cylinder, it displaces the water and loses weight, or, in 
other words, encounters an increased resistance to its 
descent. At thesame time the two balance pistons ascend, 
and the pressure above each of them decreases, the 
decrease in the pressure being in proportion to the increased 
pressure on the area of the lift ram. The lift ram and the 
“gee B and C are, as stated, in constant equilibrium. 

‘o make good any possible leakage, provision is made for 
admitting the working pressure p ade the cock F under 
the piston C, and so raising it, while the cage is at the 
bottom ; this relieves the pressure in the annular intensi- 
fying chamber E, and allows water from above the npper 
piston B to flow down past the packing leather of that 
piston and replenish the space E. Asa general rule, the 
pert of the lower cylinder underneath the piston C is not 

ed with water in the re working of the lift, but is 
open to the atmosphere. If, however, the cock on pipe F 


controlling admission is closed, during the descent of the 
cage, the rising of the piston C creates a vacuum beneath 
it, which. becomes available as lifting power for the next 
ascent. In other words, the weight of the descending 
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load is by this means utilised to augment the lifting power 
in the next ascent of the loaded lift; or, if the lift is 
being used for the purpose of lowering goods, the vacuum 
supplies power enough for raising the oe without 
the expenditure any at all. e author's 
hydraulic balance lift permits of great variety of applica- 
tion ; and the proportions of the be 
adjusted to suit any working pressure available, without 
alteration to the size of the lift ram. This facilitates the 
employment of high working pressures; and the system is 
therefore particularly adapted for use in connection with 
public distribution of hydraulic power on the high-pres- 
sure or accumulator system, where economy in the use of 
the power is of vital importance. When working the lift 
with high pressure, the ce cylinders may be tempo- 
rarily disconnected, and the pressure used direct from the 
accumulator, The increase of the working pressure 
reduces the size of the lift cylinder, and also much increases 
the speed of the lift—a matter of much consequence in 
public offices and other places where large numbers of 
passengers have to be accommodated. The author has for 


some time past adopted a working — of 200 Ib. per 
square inch and upwards for high direct-acting lifts ; and 
| so doing has succeeded in working these lifts at a speed 
of 200ft. per minute, and, with a single lift, taking five or 
peed er og at a time toa height of about 40ft., in accom- 
m ag many as 3000 passengers in the course of nine 
hours. hen using high-pressure water from an accu- 
mulator for working the hydraulic balance, it is not 
necessary to use the Sabavennes for the balance piston. 
Water may be taken for this pu from mp per pe 
tank, placed at a convenient height; or the fluid used may 
with advantage have a higher specific gravity than water. 
The water is taken from the tank and returned at each 
ascent and descent of the lift cage. In many cases of high- 
pressure lifts the loss by displacement of the ram is not of 
sufficient consequence to be considered. Then the — 
ment adopted is as shown in Figs. 14 and 15, and the 
balance cylinders can, if desirable, be placed horizontally. 
Here the working pressure due to the area of the central 
pipe acts constantly to balance the minimum weight of 


the ram and cage, and the lifting power is obtained by} _ 


admitting the working pressure into the outer annular 
space, and so forcing water from the bottom cylinder 
to the lift cylinder. Another incidental advantage of 
the hydraulic balance lift is that the space in the lift well, 
usually occupied by the counterweights and guides, is 
available for the cage. Ali head gear is aveliel, and no 
special structural arrangement for carrying the weight from 
above is required. Fig, 17 shows the construction of the 
valve chest of Fig, 14, 


Economy of Hydraulic Lifts—Hydraulic apparatus, as 
used in hydraulic lifts, forms a system of mechanism for 
the transmission of power. A steam engine working an 
accumulator gives an efficiency of 75 to 80 per cent. The 
loss between the work stored in the accumulator and the 
work done by a direct-acting ram may be taken at 5 to 10 
per cent., which would give a final efficiency of, say, 70 per 
cent. No geared lifting machinery, driven direct by a 
steam engine, gives anything approaching so high an 
efficiency ; and the efficiency would again be much 
lowered if, as in the generality of cases, the steam engine 
had to be kept constantly moving. The loss from this 
latter cause is much greater than the loss arising from the 
invariability of the hydraulic lifting power. Moreover, 
though the power of hydraulic lifts is invariable, yet when 
lifting light loads there is a gain of speed. 

Lifts of Large Power.—Fig. 18 and 19illustrate the direct- 
acting hydraulic lifts erected at Seacombe pier on the 
Mersey to take the carts and wagons from the floating 
landing stage to the high level. The height of lift is 32ft., 
and the net load 20 tons. The lifts were designed by Mr. 
Wm. Carson, M. Inst. C.E., to avoid the long approaches 
used at Woodside, and at the Liverpool landing stage. 
There is a connecting valve between the two lifts, so that 
a descending load in one lift may raise the other cage. The 

“hoists are made to accommodate railway coal wagons. 
The platform upon the cage is double; the upper 
portion slides longitudinally upon the lower, and is 
guided to the radius of the bridge connecting the floating 
stage with the upper pier. This bridge is hinged at both 
ends, and the guiding arcs, Fig.19,are struck with a radius of 


THE ENGINEER. 


325 


160ft., equal the length between hinges, Fig. 20, 21, 22 
illustrates another arrangement of wagon hoists, constructed 
for the Midland Railway Company at Whitecross-street 
Station on the Metropolitan Railway. The object of the 
arrangement was to get a direct-acting hoist without eink- 
ing a well, the condition being that the concrete floor of 
the station should not be touched, There are two lifting 
rams at each side, placed in hydraulic connection diagonally, 
so that either two or four can be used, the lifting force in 
either case — through the centre of gravity of the 
platform. hen licevlon loaded wagons, the water used 
to lift the platform alone, or with only an empty wagon on 
it, is returned to the reservoir by the descending load. For 
such lifts as these, direct-acting hydraulic rams are now 
almost exclusively used. In the appended Table I. are 
given the results of a number of observation on the rela- 
tive economy of hydraulic lifts of different kinds, and 
working at different pressures.* 

In the discussion Mr, Walker said hedid know of instances 
in which life of workmen had been saved by safety appara- 
tus, though the author said they were not to be pantie gs 
if that was so in one case it might be so in many. Worm 
gearing, he said, might be used without much loss by fric- 
tion if used at a high speed, and its advantage as to safety 
was obvious. In reply to the author’s remarks upon the 
use of belts to work hoists, Mr. Walker said he had erected 
one so worked fifty years ago, and it was still at work. It 
was in a very high shaft in a woollen mill, and there are 
hundreds of the kind at work. He referred to the fiat 
link pitch chain as much better for the work than 
any welded chain, and might be as safe as any hydraulic 
cylinder, as the latter did burst, and joints did blow out. 


being quite high enough. He had not found the fric- 
tion of a ram very great. A Qin. ram with 110ft. head 
of water gave only 2 lb. per square inch friction, as 
shown by the counterbalances. He thought engines 
could be usefully 8 plone for lift purposes. He preferred 
low-pressure to high-pressure lifts, as with an elevated 
tank the lifts could be used when the engine had stopped. 
He did not like working lifts or hoists by worm gearing. 
Mr. A. Davis referred to the safety air-tight well at the 
bottom of the lift by which the descent of a cage was 
gradually checked on the cushion of air so enclosed, a very 
important form of safety appliance not referred to in the 
9 Mr. Tweddel thought that it might be said Mr. 
ington had rather over-advocated one system at the 
expense of others. He did not agree with the doubt 
expressed as to chains generally. en accidents hap- 
pened it was often due to using chains with too small or no 
margin of safety. In French lifts there was still a 
quantity of chain used, but English engineers had greatly 
simplified lifts of all kinds, He did not agree with the 
author’s remark that the hemp packing acted as a brake 
if a hydraulic cylinder burst. + must be very expen- 
sive packing, as it would act always as a brake. His 
experience with wire rope for lifts had been unsatisfactory. 
The ratio of length of the author’s lift column to diameter 
of table was very great, and was calculated to throw great 
strain on the column, especially if the table were to jamb 
by any cause. Mr. Rich thought that Mr. Ellington had 
gone in the wrong direction in introducing tive times more 
packings in his new lift than were required in the ordinary 
ram lift. He had four in his accumulating apparatus, two 
stuffing boxes and two pistons, besides the ram, and these 


Hydraulic Lifts.—Table I. 


| Ratio of Speed of ascent. Speed Efficiency 
No. | Descrip- | Pressure | Diameter | Stroke or an | height of of machine, 
water. | 
| of ram, | loaded. empty. empty. | full load. 
Plate. Fig. |Ib. p. sq. in. In. ft. in. ft. in. Cwt. qr. Ib. /Ft. permin.|Ft. per min. Ft. permin.| Per cent. 
1 12 7 28 14 7 6 43 6 | 58 23 2 40 136 112 763 
2 13: : % 30 18 90 45 0 | 5 i oe 28 96 66 775 
{ 34 50 6 80 0 35 138 
3 16 16 334 217—11 8 2 62 80°0 
4| 127 34 23 72| 74] 8 90 0 29 107 62 78°5 
5 we. F 39 17 9 2 72 4 79 60 0 55 145 98 799 
6 14 11 393 6 49 6 49 6 1 5 0 23 30 103 57 761 
40 | 7236] 26! 1 12 2 20 19 68 71 
8 12 6 190 134 9 0 90 0 10 130 «0 57 222 76°8 
9 14 11 200 4} 0 79 0 1 15 2 0 - 47 235 156 80°6 
3% 57 0 57 0 1 32 2 0 60 265 48 
10 17 18 640 8 85°0 
nuj{n 3 740 43 69 | 540 8 | 80 0 60 648 81 75 
12 3 790 5 7-3 71 8 10 | 73 18 53 427 82 78°5 
Lirts REFERRED TO IN TABLE. 
Experiment No. 1.—Fig. 7.—Chain lift with balance weight. No safety gear. 
Experiment No. 2.—Fig. 7.—Ohain lift with balance weight. With safety gear. 
Experiment No. 3.—Fig. 16.—Direct-acting ram. Author's hydraulic balance lift. 
Experiment No. 4.—Fig. 7.—Chain lift with balance weight. Safety gear. No winding 
Experiment No. 5.—Fig. 7.—Chain lift with balance weight. No safety gear. Rollers to cage. 
Experiment No. 6.—Fig. 11.—Direct-acting ram, with habgee chain and weight. 
Experiment No. 7.—Fig. 11.—Direct-acting ram, with balance chain and weight. 
Experiment No. 8.—Fig. 6.—Chain lift with balance = 
Experiment No. 9.—Fig. 11.—Direct acting ram, with ce wire ropes and weight. 


eig 
Experiment No. 10.—Fig. 18.—Direct-acting ram. Author's hydraulic balance lift. (High pressure.) 


Mr. F. Collyer said experience had taught him that it was 
practically impossible to make chain goods lifts absolutely 
safe, and workmen should not be allowed to use them, even 
when the lifts were fitted with safety apparatus. He had 
found a modification of the safety apparatus introduced by 
Sir W. Armstrong, namely, a cam and rack, very satisfac- 
tory. If two wire ropes were used as suggested in the 
paper, both should be adjusted to the same tension, as if a 
tight one broke and the load came on the slack one, it 
would be likely to break it. In many instances the attach- 
ment between rope and cage was the cause of accident. 
There need be no loss by steam hoists in working when the 
load was descending, as by means of a valve box between 
the cylinders the descent might be controlled without the 
use of steam, and that with only one lever. Mr. Collyer 
did not fully describe the arrangement. He said he was 
constantly using hoists running at 250ft. to 300ft. os 
minute, and he used an arrangement that threw the lift 
out of gear when it reached the top, and so overwinding 
was prevented, and with the safety apparatus to which he 
referred the fall was not more than from Sin. to 5in. Over- 
winding, as in the case of the fatal accident at the Grand 
Hotel, Paris, might befprevented by winding off the chain 
as it wound on in the ascent of the lift, by using a large 
drum below and winding off from the bottom of the cage 
as winding went on at the top. The cage would be 
thus approximately balanced at any position. Wire ropes 
should not pass over pulleys less than -l4in. to 18in. 
diameter. Any height of lift by direct-acting ram could 
be effected by providing a second lift, commencing from 
the upper level of the first. Referring to the breaking of 
balance chains, and to the separation of the cage from the 
hydraulic ram, as at Paris, he knew no instance in which 
that occurred with a well-made lift, and that at Paris was, 
as most often is the case in France, badly constructed. 
Chains should not be connected at the centre of the cage. 
He thought the author’s arrangement complicated, while 
simplicity was most essential. He thought 200ft. per 
minute for passenger lifts far too high, from 100 to 150 


Weight lifted x height 

* ficiency of the machine = ___ 
Pressure x area of ram x stroke 
There are, however, three elements to be considered :—(1) The friction 
of the machine during ascent ; (2) the net load lifted ; (3) the friction of 
the machine during descent, represented by the additional load lifted 
in the unbalanced weight of the cage. If, in calculati fiici 


the y 
as above, the net load only is taken, the total loss by friction both in | Go: 


ascending and descending is debited to the ascent alone. The per- 
centage of efficiency in the table assumes the friction during ascent and 
descent to be equal, and gives the efficiency during’ascent only, 


in practice would be a cause of much trouble, and he 
should think not more than 60 per cent. efficiency would 
be obtained. Heurtvise had gone in the same direction 
but only half as far. The lift was exposed to too much 
risk in the case of the bursting of a cylinder. He agreed 
that to prevent workmen using goods hoists would cause 
inconvenience, but people now must be wary of trusting 
their servants’ lives — 4 thought — for 
passenger purposes, He never known of a case where 
an poe ot was prevented by a safety catch. Geared lifts 
generally broke at some distant part of the mechanism, 
and left some residual strain on the rope or chain which 
prevented the safety gear from coming into play. For 
efficiencies of 76 to 80 per cent. were mentioned, but these 
must be with very slow speeds ; for high speed and high 
efficiency very large pipes must be used. Mr. Gregory 
was surprised to find from the remarks of Mr. Davis that 
the safety air cushion well was so much in use in the States, 
He knew of one case where the well was not made strong 
enough, as was found by some friends of his who tried it 
experimentally, and “ were taken out to the nearest hospital 
for which they had any preference.” This showed that 
the well needs to be strongly made. ! 

Mr. Head referred to steam cylinder lifts used in 
foundries, and said that the objection to them was that if 
by any cause the lift stuck at one part of the stroke the 
pressure increased and the lift ran away, perhaps with bad 
results, and a case had happened of sticking when coming 
down. Steam had been turned off, and presently the lift 
dropped with a crash. Such a thing, he said, could not 
— water. He described 

ift, with a separate engine and ro 4 essrs, 

Mr. Ellington replied to the discussion, and the Pre- 
sident summed it up in remarks which, briefly, were 
to the effect that most accidents were due to insufficient 
strength of parts and inefficient inspection and maintenance, 
His experience with catches had not destroyed his faith 
in them, and lifts were now being made with a chain for 
lifting the load, and having a wire rope running alongside 
over separate pulleys, the wire rope being attached to the 
safety apparatus—an arrangement which gave additional 
safety. A paper was then read “On Appliances for Work- 
ing Under Water or in Irrespirable Gas,” by Mr. W. A. 


rman. It was announced by the President that the 
summer meeting of the Institution will take place in Leeds, 
commencing on Tuesday, the 15th August. 
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Experiment No, 11.—Fig. 3.—Chain lift with balance weight. Salety gear. Vertical cylinder. 
| Experiment No. 12.—Fig. 3.—Chain lift with balance weight. No safety gear. Horizontal cylinders. 
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TO OORRESPONDENTS. 


*.* In order to avoid trouble and confusion, we find it necessary to | fi 


inform ts that letters of inquiry addressed to the 

public, and intended for insertion in this column, must, in all 

cases, be yeas pam by a large envelope legibly directed by the 

writer to himself, and bearing a 1d. postage stamp, in order that 

answers received by us may be forwarded to their destination. 

No notice will be taken of communications which do not comply 
ith these instructions, 

*,* We cannot undertake to return drawings. or manuscripts ; we 
must therefore request correspondents to keep copies. 

*,* All letters intended for insertion in THE ENGINEER, or 
containing tions, must be accompanied by the name and 
address of writer, not necessarily for publication, but asa 
proof of good faith. No notice whatever will be taken of 
anonymous communicati 

R. J. K.—We cannot do better than advise you to read the cheap and 
excellent little work by Box ‘‘ On Mill Gearing,” published by Messrs. Spon, 
of Charing-cross. 

Srone Sawinc Macuinery.—Apply to Dent and Abbot, Burnley, Lanca- 
shire; Wari and Hill, Nottingham; E. P. Bastin and Co., West 
Drayton; G. D. Hughes, Nottingham ; and R. Cox, Park Foundry, Wey- 


mouth. 

T. N.—I/ the wrought iron band has been properly shrunk ona good fit, not 
too tight and not too loose, the crank is probably stronger than it was 
before. As everything depends, when a crank has to be hooped, on the way 

in which the hooping is done, it is impossible to give more than a general 
answer to your question. We have known a hoop put on so tight that it 
broke in two within a few hours after it was put on, the engine not being 
started in the ini ; and we have seen hoops so slack that they had to 
be wedged up at opposite sides of the crank web to make them useful. 


ROPE DRIVING GEAR. 
(To the Editor of The Engineer.) 

Sir,--I should esteem it a favour if any of your numerous readers 
would give me the power of a 2in. rope running upon greoved pulleys 
4ft. 10in. diameter, to centre of , and making 105 revelutions per 
minute, the horizontal distance between centre of pulleys — 2ift., 
and the vertical distance 9ft. . A. 
Huddersfield, May 8rd. 


MAIGNEN'S HYDRAULIC JACK. 
(To the Editor of The Engineer.) 

Sir,—In your issue of A 28th, under the heading of ‘‘ Miscellaneous 
Exhibits at the Naval and Submarine Exhibition,” mention is made of the 
sliding hydraulic jack bearing my name. I should esteem it a favour if 
you would allow me to say in your columns that the credit of this inven- 
tion is not entirely due to me. In fact, the original idea was conceived 
and communicated by my friend M. A. Malé. P. A. Maioyen, 

22 and 28, Great Tower-street, London, April 28th. 


A GREAT PLATE MILL. 
(To the Editor of The Engineer.) 

§S1r,—In your notice of ‘A Great Plate Mill,” p. 308, in your issue of 
April 28th, there is a slight misdescription. The b mill referred 
to was made by us, and not by the Company. e bevel wheel 
reversin, = for this blooming mill was, however, supplied by the 
Lilleshall i y. The massive 28in. plate mill, with the powerful 
reversing gear for same, complete, were also suppli us, 


TAYLOR AND FaRLey. 
Summit Foundry, West Bromwich, May 2nd. 


SCREW PROPELLERS. 
(To the Bditor of The Engineer.) 

Sirn,—Owing to an error in your abstract of the specification 
No. 4009 in last week's number, the description given is rendered either 
unintelligible or misleading. e device is that of a fixed ‘‘ run,” not 
“rim,” behind the propeller boss, and is intended to facilitate the use of 

bosses with their well-known concomitant advantages, as it forms 
an easy “exit” without ‘‘suck” behind the boss. The idea, however, 
has proved not to be original with me, hence the abandonment of the 
patent at an early stage. R. M. STREe. 

33, Sutherland-gardens, Harrow-road, W., May 3rd. 


KIDD’S WATER ELEVATOR. 
(To the Editor of The Engineer.) 

S1r,—My attention has been called to the concluding remarks of your 
notice of my elevator by a friend who understands from it that the 
a including the double-beat valve, act automatically after one revo- 
lution of the cam. I have not taken your remarks in this light, but 
understand you to mean that after one revolution of the cam, which is 
left in position to hold the double-beat valve open, the elevator will work 
automatically much as the pulsometer does. Joun H. Kipp. 

estminster-buildings, Wrexham, May 2nd. 

(Mr. Kidd has interpreted our meaning accurately.—Ep., E.)} 
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MEETINGS NEXT WHEE. 
ae Instirvtion or Crvi, May 
Paper to be read and discussed, ‘* Coal Washing,” Mr. 
Harvey, Assoc. M.Inst.C.E. dies 
Tae Iron anp Steet Instrrute.—Wednesday, Thursday, and Friday, 
May 10th, 11th, and 12th, at 10 a.m.: Meeting of Council in the Council- 
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members’ in the hall of the Institution of Civil ingineers, The annual 
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of |shares, or shares an 


report of the Council and the financial statement for 
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Socrety or TELEGRAPH ENGINEERS.—Thursday, May 11th, at 8 p.m. 
the following papers will be read :—(1) Meas: Instruments Used in 
Electric Lighting and Transmission of Power;” (2) ‘‘ The Technical 
my of an Electrical Engineer,” by Professors W. E. Ayrton and 
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rst ordinary 
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Waste—Schaffner’s Process—a Record of Recent Results,” Mr. Alex- 
oer A M. Chance, of Birmingham. Prof. F. A. Abel, C.B., F.R.S8., will 
preside. 
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PLOUGH AND PLOUGH FITTING MARKS, 


A cass of very considerable importance to agricultural 
implement makers, great and , has been decided last 
week by the judgment given by Vice-Chancellor Bacon in 
the case of Ransome v. Graham, which lasted ten days. 
It is a decision under the law of trade marks and concerns 
agricultural engineers and implement makers in particular, 
and one which must: affect the procedure of many local 
founders who now manufacture wearing parts to fit ploughs 
by celebrated makers, and marked with the marks of these 
makers. Messrs. Ransomes, Head, and Jefferies were the 
ag and the defendants were Messrs. Graham and 

oslin, ironmongers and founders, Hadleigh. The de- 
fendants had been, like many others, in the habit of 
making the shares, lands or slades, rests, and other wear- 
ing parts to fit various ploughs made by Messrs. Ran- 
somes, Head, and Jeffries, and they had cast upon or in 
these parts, the letters and figures which the plaintiffs 
had from the first manufacture of these ploughs used to 
designate and distinguish them as their manufacture and 
from each other. The various marks so adopted by the 
plaintiffs had become their trade marks, and they had a 
significance which does not attach to all trade marks, as 
they not only served as systematic marks by which the 
ploughs and their fittings and duplicate fittings could 
always be distinguished, but they indicated the form 

urpose, and date of origin of these ploughs, In the case 
just decided, the well-known Newcastle series of ploughs 
and theirmarks were typically the ground of action, the marks 
being “RN D,” “RNE,”“RNDH,’“RNF, “WRN E,” 
and soon. “R” signifying to the makers the name Ran- 
some, “ N ” Newcastle, “ W” wood, and the “ D,” “ E,” “ F,” 
and “H” signifying the particular pu for which the 
ploughs marked with these letters were designed, as for in- 
stance, for light land, for heavy land, for general purposes, 
for deep Ploughing, and so on. This particular series of 
ploughs, five in number, came out at the Newcastle meet- 
ing of the Royal Agricultural Society in 1864, and there 
won four out of the six first prizes offered by the Society, 
and in 1868 they won a prize in each of the seven divisions 
in which prizes were given; and besides these _ 
they have taken a great many elsewhere. ese 
facts alone gave the ploughs great celebrity amongst all 
vendors and users of agricultural implements, and to speak 
of an“ RN F” ‘wise to speak of the ploughs made 
at the Orwell Works. This has been the case with other 
of the Ipswich ploughs, and notably so for nearly forty 
years of the remarkably successful “ Y L” plough. The 
marks thus not only gave indication of the particular 
order of the Ping and of the marks of their 
fittings, but indicated also the name of the makers. 
They are thus distinctly trade marks, and in their vari- 
ous combinations were registered in 1877 as such under 
the Trade Marks Registration Act of 1875. At various 
times the plaintiffs had warned icultural implement 
makers and founders that these marks were their property 
under the Act, and had in their catalogues warned farmers 
inst purchasing a parts not made by them, as 
they could not be responsible for their quality or accuracy 
of fitting. The defendants, however, continued to make 
these parts and to mark them with the same marks as 
those used by the plaintiffs, and thus farmers could not 
tell whether they obtained the plaintiffs’ or other makes 
of The plaintiffs alleged that owing to the 
manufacture of badly fitting and improperly chilled 
other parts e of improperly 
selected metal, but still having their marks, their 
reputation had been damaged, and they, therefore, 
for these reasons and those already referred to brought 
the action “to restrain the defendants, their agents, 
servants, and workmen, from making, or causing to 
made, any ploughs or parts of ploughs marked with com- 
binations of the or with any other letters 
gures, signs, or marks which are or purport to represent 
that they are made by the plaintiffs, fod from any 
a or parts of ploughs marked with any such com- 
inations of letters, except such as have been made by the 


plaintiffs; and also from in any manner imitating or 


counterfeiting upon ploughs or parts of ploughs made b 

the defendants the aide combinations of or 
letters or figures or marks used by the plaintiffs upon 
plowshs or parts of ploughs made the plaintiffs, and 

m parting with out of the defendants’ ion an 
— or parts of ploughs made by the defendants whi 

ve thereon such combinations of letters and figures or 
marks as aforesaid.” 

The defendants contended that the marks were not 
trade marks, and that they only signified that a plough 
was of a particular pattern and shape, and not that it was 
manufactured by any particular maker. They further 
contended that wearin; marked with similar com- 
binations of letters had or years been openly and with 
full knowledge of the plaintiffs manufactured and sold in 
large quantities by the defendants and other firms in 
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various of the country, The defendants also moved 
to rectify the register of trade marks by striking out those 


trade marks which they were said to have infringed as 
being publici juris and improperly registered. The action 
and the motion were heard together, and the evidence and 
pumerous affidavits on both sides were very voluminous. 
Mr. Howard and many other well-known manufacturers 
of ploughs were examined, and at the conclusion of the 
trial, which, as we have said, occupied ten days, the Vice- 
Chancellor reserved judgment. 
This was given op Saturday last, and although the ques- 
tion to be determined was simply whether or not the 

laintiffs were entitled to the exclusive use of the com- 

inations of letters which they have so long used, and now 
claimed as their trade mark, it was not a simple matter 
to determine, and the Vice-Chancellor’s judgment, which 
glanced over the whole of the main features of the very 
extensive evidence, would occupy nearly two of our pages 
if we' could spare the space. He considered that the 
plaintiffs had proved that they always used these marks 
as trade marks, and had established their right to these 
combinations of letters as their trade marks. He there- 
fore ruled that they were entitled to the relief they 
sought from the defendants, and with costs against them. 
The motion he also dismissed with costs to be paid by 
defendants, whom he also ruled should pay the plaintiffs 
the cost of the action up to the hearing. 

Part of the evidence for thedefendants was meant to show 
that the plaintiffs had abandoned their right or acquiesced 
in their infringement ; but this broke down because it was 
proved that the plaintiffs had constantly in their catalogues 
asserted it and had previously obtained an injunction 
against a founder for the same infringement. Another 

int of their evidence was to show that the plaintiffs had 
sur tho attached the word “ patent” to their ploughs. 
This the defendants urged with the intention of disen- 
titling the plaintiffs from the relief which they might 
otherwise have obtained ; but it was shown thatthe word had 
only been used’on parts of ploughs which were the subject of 
a patent, and they were entitled to place the word on the 
shares,as Robert Ransome had, in 1803, received grants 
of letters patent for making cast iron chilled shares as now 
generally made. It was argued on the part of the 
defendants that to grant the plaintiffs the relief they 
claimed would be to put a stop to the business of the 
defendants and other manufacturers who had for a long 
time been in the habit of doing that of which the 
plaintiffs complained In remarking upon this part of the 
defence, his said :—“ No doubt if were 
necessary eftect o ting the relief sought it wou 
deserve serious ecunihaedane, but there is really as little 
ground for this as for any other of the topics of the 
defence ; for if it be true, as one of the defendants had 
said, that some farmers or purchasers of parts of ploughs 
prefer those made by the defendants to those of the 
plaintiffs, the defendants are not likely to lose such 
customers, while as to all the rest of the world they may 
make and sell as many parts of ploughs as they ean, of 
such material and of such weight as they think fit, 
with no other restriction than that they must not for the 
future put upon their goods the marks by which the 

laintiffs’ manufacture is distinguished and known by the 
uyers.” 

The judgment in this case thus determines that any 
founders may make the wearing parts for the ploughs of 
any manufacturer, providing that such founders do not 
use the distinctive mark, letters, or combination of letters 
used by the manufacturer of the ploughs, and also, of 
course, provided that the parts are not the subject of an 
unexpired patent. 


THE VENTILATION OF THE ST. GOTHARD TUNNEL. 


Wuite the theoretical of the problem of ventilat- 
ing long tunnels has been fully investigated, there is little 
racti information on the subject extant; simply 
use the number of really long tunnels requiring special 
arrangements for ventilating them is comparatively few. 
The subject possesses a special interest just now while the 
Channel tunnel is under consideration. The St. Gothard 
tunnel, short as is the time during which it has been 
opened, supplies some of the practical information which 
isso much needed, and we may add that the results 
obtained are anything but encouraging for Sir Edward 
Watkin. M. Bridel, engineer-in-chief to the St. Gothard 
Railway Company, has just made public in the Revue 
Générale des Chemuns de fer, a report on the working of the 
tunnel, to which we come in a moment; but in 
the first instance it will be well to refresh our readers’ 
memory concerning the tunnel, and the railway of 
which it forms the most important part. There are 
no fewer than fifty tunnels on the St. Gothard 
Railway proper, some of them over 2000 yards long. The 
Oelberg tunnel is 6400ft. long. Between Erstfield and 
Geeschenen there are sixteen tunnels, 44 miles in combined 
length, in a distance of twenty-eight miles. In the Wasen 
district the line rises 446ft. by means of three “spiral ” 
tunnels—that is to say, curved tunnels— respectively 
4800ft., 3375ft., and 3590ft. long. The radius of curvature 
is 1312ft., brs the 1 The 
t tunnel passes ugh the A tween enen 
north and Airolo the pros It serves to unite 
the railways of Upper Italy with those of Switzerland. Its 
total length is 9°2585 miles. The line rises to a summit level 
within the tunnel 190 yards long, which is about 360ft. 
above the level of the sea. It is 47:46 yards above 
Geeschenen, and 8°09 yards above Airolo. The northern 
gradient is at the rate of 1 in 172, and the southern at the 
rate of 1 in 1000. This system of construction was adopted 
for the sake of drainage, and the conditions are very simi- 
lar to those which must obtain in the Channel tunnel, for 
the same reasons. The conditions are, however, unfavour- 
able to ventilation. 
Returning now to M. Bridel’s report we find that the 
traffic through the tunnel is at present very small, because 
the lines giving access to it are not fully opened. It is 
worked at present by two 12-ton tank —— intended 
ultimately to work the branch line from enazzo to 
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Locarno, which is 7} miles long and has a ruling gradient 
of 1 in 528. These two engines are found quite powerful 
enough for the work at present being done. They take 
four trains each way through the tunnel during each 
twenty-four hours, and the ventilation is found to be ve 
M. Bridel estimates the number of travellers for 
anuary as 3277, for February as 4300, and for March as 
9100, and that about thirty trains per day will traverse the 
tunnel, and he hopes that the work can be done without 
trouble by locomotives with large fire-boxes, to be well 
closed up during the time the tunnel is being run through. 
This seems to be a sh a great deal, for it is scarcely possible 
that an engine can haulaheavy passenger train for nine miles 
without drawing breath, if we may use the words. That 
M. Bridel is not too confident that he will realise his ho; 
is, however, proved by the fact that he is casting about for 
a substitute for the ordinary engine. He has tried a com- 
pressed air engine, the capacity of which was 7°6 cubic 
metres, while that of its tender was 18°15 cubic metres. 
The pressure was 180 1b. This sufficed to take a train of 
50 tons a distance of but little overa mile. Herea reservoir 
was provided with a capacity of 60 cubic metres. The 
pressure was restored by drawing from this reservoir, and 
the engine then ran another mile, when a second reservoir 
permitted a total distance of about 6000 yards to be 
traversed. It is quite evident that such mechanism as this 
will not answer. A much higher pressure must be carried, 
but then the weight of the engine and its tender must be 
much increased. M. Bridel has practically rejected com- 
“mnggee air, and turned his attention to electricity. He 
as communicated with Messrs. Siemens, and after a long 
correspondence these gentlemen suggest the erection within 
the tunnel of a copper rod or rail about lin. in diameter, on 
which shall run a little chariot, connected with the electrical 
motor carriage ordynamo engine. Through this copper rod a 
currentis to besent obtained from an installation of dynamos 
worked by turbines supplied with water by the mountain 
torrents. The rails will make the return circuit. The 
little chariot will, of course, be the contact maker on the 
positive side. The arrangement is, in short, very similar 
to that employed in the Berlin Electric Railway. Each 
dynamo engine is to be of about 100 indicated horse-power, 
and two, three, or more are to be attached to each train, as 
required. Messrs. Siemens believe that they can guarantee 
a return of 50 per cent. of the whole power expended in 
useful effect. The length in the tunnel isto be 15 kilos. or 
9°3 miles, the copper rod is to weigh 4°25 kilos. per metre, 
and will cost, with its insulating supports, about 180,000f. 
In case the scheme does not succeed, the loss will amount 
to 80,000f. only, Messrs. Siemens, we presume, taking the 
plant off the hands of the railway company. 

M. Bridel holds that the work can be carried on with 
ordinary locomotives until the system of haulage by elec- 
- tricity has been brought to perfection, or-at least reduced 
into a thoroughly practical shape. In the tunnels to 
which we have already referred, the difficulty of pro- 
viding ventilation will, it is stated, be even greater than 
in the long tunnel, because in them two engines must 
always be used, one at each end of the train, and the 
inclines being very heavy, the engines will be worked to 
full power. The drivers of the engines at the tail end of 
the trains will be worst off, and M. Bridel will adopt a plan 
in daily use on other continental lines, and fit his engines 
with reservoirs of pure air, from which the drivers and 
stokers will draw breath through flexible pipes and mouth- 
pieces. M. Bridel states that in winter the tunnel is 
tilled with a dense fog. ‘The air entering at one opening 
and moving slowly through the tunnel at first becomes 
heated, but it rapidly cools down again as it nears the 
exit. Moisture is precipitated, as we have said, in the form 
of a dense cloud; and the fog, M. Bridel believes, will 
always be present in winter, no matter what mode of loco- 
motion is provided. 

Here, then, we find that in practice a tunnel of over 
nine miles long can be readily worked at the rate of four 


trains a day without any inconvenience, but when this | tha 


number is increased to thirty trains per day the engineer- 
in-chief anticipates trouble. But thirty trains per day is 
little more than one per hour, and bearing in mind that 
the St. Gothard tunnel is not half the length of that to 
be made under the Channel, and that it is placed high up 
in the mountains, where strong breezes will blow across or 
into its mouths, so giving it a chance of being naturally 
ventilated, it will be seen that all the conditions are ve 
much more favourable than those which can obtain in the 
case of the low-lying Channel tunnel. The experience 
acquired in the Mont Cenis tunnel again is very unfavour- 
able. M. Kossuth, in the Annales des Mines, has published 
a long paper on the ventilation of this tunnel, in which 
_he suggests the utilisation of the abundant water power 
in driving ventilating mechanism. MM. Pessel’s views on 
the subject we have referred to in our first impression for 
this year. On the Paris, Lyons, and Mediterranean Rail- 
oway the ventilation in the long tunnels is so bad that the 
engines working in them are all fitted with Rouquairolle’s 
air reservoir apparatus for the protection of the drivers 
and firemen. All the practical evidence to be obtained 
goes to the same point, namely, that the Channel tunnel 
could not possibly be worked with ordinary locomotives. 
But all the world knows that no attempt has been made to 
prove that other means of working it at moderate cost are 
ready tohand. The choice is limited ; we have electricity 
and compressed air. While the work of boring is suspended 
in obedience to the wishes of Parliament, Sir Edward 
Watkin would do well to expend some of his surplus 
energy in explaining definitely how the line is to be worked 
if it should be made. 


FSTIMATING THE WEIGHTS OF GIRDERS. 


THE estimation of the approximate weight of a framed struc- 
ture from a strain diagram of the structure assumed in the first 
instance weightless, has occupied the attention of several autho- 
rities on bridge strains during the past few months, and since 
Mr. Am Ende’s paper on the subject to which we referred in 
our impression of the 3rd of June, 1881, p. 411, Mr. Stoney has 
returned to the subject, and Mr. J. H. W. Buck has sent a short 
paper to the Institution of Civil Engineers, which has been 


printed with the papers that were not read. After reviewing the 
methods of Mr. W. Anderson, Professor Unwin, Mr. B. Baker, 
and Mr. B. B. Stoney, he comes to the conclusion that the 
formule proposed by either of these are very restricted in their 
scope. Instead, therefore, of offering formule for approximating 
in the first instance to the weight of a bridge for given work, and 
subsequently readjusting the weights and strains, he proposes a 
system by which during the process of designing the structure 
it may be given the necessary strength in its members by succes- 
sive accretions. His formula is based upon the following 
considerations :—Let the fixed distributed load = W and W Q, the 
weight of a girder of the proposed type of the strength required 
to carry W, but not its own weight in addition. Making a=W Q, 
then the total weight of a girder to carry W and its own weight = 
pd “ . Now let d=the weight of the additional material 
necessary to enable the girder to carry the moving load, but not 


the weight } in addition, then” + © — the weight of agirder 
of the strength required to carry W+ and its own weight in 
addition. The increment 6, hitherto only considered as part of 
the fixed load, has now to be considered in respect of the moving 
load. ‘The total weight thus becomes 
ing some of the steps, we have the following application when 
there is no moving load : (1) Find the dimensions of each part 
of a girder of the strength necessary to carry the fixed load W, 
but not its own weight in addition, and note the sectional area of 


Now, neglect- 


each member. Let the weight of this girder=a. (2) Multiply 
the sectional area of each member by oJ . When there is 
-a 


a moving load or wind pressure acting longitudinally, as in the 
case of a roof principal of large dimensions :—(1) Find the 
dimensions as in the above case, including in a bridge its propor- 
tion of the floor, lateral bracing rails, &c. (2) Multiply the 
sectional area of each member by ws . (3) Find the additional 
material required in each member to enable the girder to carry 
the moving load—in a roof to resist the action of the wind—and 
also in any new members which may be required for the same 
purpose, and note the sectional area of each member. Let the 
total weight of this additional material=b—not to be added. 
(4) Multiply the sectional area of every member, except the new 
ones, byt . (5) Add the additional material found in (3), 
assigning to each member the increment of sectional area due to 
it, and inserting the new members, if any. For small structures : 
(1) Find the dimensions of each part of a girder of the strength 
required to carry the moving load, but not its own weight in 
addition, and note the sectional area of each member. Let the 
weight of this girder =b—merely note this. (2) Find the dimen- 
sions of each part of a girder of the strength required to carry 
W +4, but not its own weight in addition. Let the weight of 
this girder=c. (3) Multiply the sectional area of each member 
W+é 
as found in (2) by (Wib)-e 
in (1), allotting to each member the increment of sectional area 
due to it. If (1) has more members than (2), insert the addi- 
tional members. 


NORTHERN MINERAL PROPERTIES. 


THE sale of the Rosedale estate, with its vast and valuable beds 
of minerals, is another indication of the revival of the mining 
and metallurgical industries of the North. After the briskness 
of eight years ago many of the companies that had been formed 
collapsed, and the works—mines, furnaces, and forges—stood 
idle for years. It is one of the greatest of the proofs of the revival 
that one by one these properties are now finding purchasers. 
During the last three weeks the commencement or sale of three 
such concerns has been reported—the sale of the West Hartle- 
pool Blast Furnaces, the recommencement of the North Yorkshire 
Ironworks, and the sale now of the great mineral estate of Rosedale 
Abbey. Indeed, with perhaps three comparatively small excep- 
tions, it may be said that the whole of the collapsed estates and 
works have found purchasers, and it is evident that they have 
been sold at prices that must make their profitable working 
much more sure than those prices at which nine years ago some 
of the companies purchased them. At the same time in many 
of these instances it will be a considerable period before 
the property an become productive, though there is no doubt 
+ as the demand increases there will be preparations 
to make them increase the output of mineral and of metal. It 
remains to be seen how far that demand will rise, and how far 
the conditions of price will be altered so as to allow of the 
extension of the output. More and more the metal trades seem 
to be moving to the coast, and hence the mines, the furnaces, 
and thg forges, which are on navigable waters or near them would 
seem to be likely to have a longer lease of prosperity than others. 
As prices rise, of course, furnaces that have been idle can be 


TY | economically put into blast, but this is not in the immediate 


future a consideration that seems likely to much affect the 
output of the mines or the iron-producing establishments. But 
the North is increasingly becoming the great reservoir from which 
is drawn a very large proportion of the crude iron of the world, 
and hence its mineral and metallurgical properties will be 
increasingly esteemed as the years pass by. The mineral estates 
that have been yielding such very large outputs for the past 
thirty years must at least be approaching nearer exhaustion, and 
hence the probability is that the mines will be drawn more upon 
that are now opened out—mines such as those to the east of 
those earliest opened, as well as others such as Rosedale. It is 
true that in some of what are called old mines there is ironstone 
to yield years of output, but at the same time the fact that they 
are now idered old bespeaks the time when they will cease 
to produce, and gives to the mines that have long been idle a 
greater value because of the approaching need to draw upon 
their resources. 


LITERATURE. 
The Preservation of Life and Property from Fire. By J. H. 
HeatuMan. London : Simpkin, Marshall, and Co., 1882. 

Tue author of this little volume has added another to 
the numerous branches of the engineering profession, 
namely, that of a “fire engineer.” Most engineers of con- 
siderable experience in the construction of buildings 
would be considered competent to advise on the means to 
be adopted to prevent loss of life and property from fire; 
but Mr, Heathman’s book shows that on this subject, as on: 
others, the engineer who devotes his attention almost 
exclusively to one thing is very likely to acquire informa- 
tion and practical experience not to be obtained other- 
wise even by the most competent men, His book may be 
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described as a collection of observations or hints on 
apparently every ible cause and means of preventing 
fire; the modes of extinguishing fire; and on the precau- 
tions which should be taken by engineers and architects, 
householders, and property owners, in order to prevent 
fires as far as possible, or to reduce the loss of life and 
property when fires do break out. It is thusa book which 
architects, engineers, and builders should read, in order 
that many of the hints which could be most inexpensively 
carried out when designing new buildings should be known 
to them, and which property owners and householders 
should read, so as to [ conversant with the means of 
reducing fire risks. Section I. of the book is on “ precau- 
tions to which attention should be given generally in order 
to reduce the risk of fire.” Section IT. is “ concerning the 
preservation of life from fire, aiding endangered persons to 
escape from burning buildings.” tion III. is on “ the 
prevention of outbreaks of fire from resulting in extensive 
conflagrations.” Section IV. contains “ useful information 
concerning artificial illuminating agents and the action of 
heat.” An appendix consists of a general code of instruc- 
tions for the attention of employés in business and other 
premises, and a form is given to be filled up by the 
owner of the book, with the addresses of the nearest fire- 
engine station, salvage corps station, fire escape, water- 
works or turncock, chimney sweep, medical man, and 
hospital. Even this last is a useful of the book, for 
as the binding is a bright red, and the title is printed in 
large letters on the back, it is a work easily to distin- 
guished from others, so that with this page well marked 
and properly filled up, loss of time in finding the required 
addresses in case of fire should be avoided. In the section 
dealing with the use of iron in the construction of build- 
ings there is a collection of useful information or 
“reminders” which will, if acted upon, prevent anyone 
from using light iron joists, girders, or columns unpro- 
tected by plaster, brickwork, or concrete from the action 
of fire. It is often remarked that it is the fireproof build- 
ings that are burnt to the ground, while those which do 
not pretend to be fireproof often come out of a fire with 
but comparatively small damage. This has arisen from the 
fact that comparatively little heating will so decrease the 
strength of insufficiently covered iron joists and beams or 
bressummers, that soon after a fire has fairly broken out 
the floors and other parts falldown. Some figures are given 
by the author showing the loss of transverse strength of 
cast and wrought iron when heated. Readers must 
observe that the temperatures are given in Centigrade 
degrees, which, perhaps, is a mistake, as many of those to 
whom the book appeals are not familiarly acquainted with 
this scale. It is alsoa mistake to say that wrought iron 
lates attain their maximum strength at 16 deg., while 
with wrought iron rods the temperature is 160 deg. with- 
out some qualification, for the statement is obviously 
untrue, unless the plates are subject to buckling strains 
and the rods to tension or direct compression. This 
happens to be generally the case in buildings, but it should 
be so stated, otherwise the remark is misleading. Another 
reason for the easy failure of modern so-called fire-proof 
buildings is the fact that so many of them are fitted with 
shafts for lifts, which act as furnace flues for rapidly heat- 
ing the joists and other ironwork about them. Some use- 
ful remarks are made concerning these lift shafts and 
openings. The author seems to agree with Captain Shaw 
in his remarks concerning the use of timber and iron 
beams, and saysthat heavy timber, especially hard timber, 
is probably moretrustworthy in case of fire than iron, unless 
the latter is well protected. Heavy wood beams are not 
easily ignited, and even when ignited take a long time to 
burn away so as to be dangerously weakened, especially 
if the wood is rendered incombustible by solutions, of 
which one and its application is described, while they are 
not injured by water as is cast iron, 


The Naval Architects’ and Shipbuilders’ Pocket-book of Rules, 
Formule, and Tables. By Ciement Mackrow, M.IN.A. 
Second Edition. London : Crosby Lockwood and Co. 

Mo.eswortn’s pocket-book of formule is so 
well known that if we say that this new pocket-book is 
to the naval architect and shipbuilder what the former is 
to the engineer, we shall probably sufficiently indicate its 
character. In the first it is more of an educational 
or elementary character than Molesworth’s book, and in the 
latter part it contains more special information for marine 
engineers, and tables of weights of materials as used in 
ships; and a useful vocabulary of technical terms used in 
shipbuilding in French and English. It is a book which 
represents an immense amount of labour, and will be of 
great service to engineers as well as those for whom it is 
particularly compiled. 
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LEGAL INTELLIGENCE. 


HIGH COURT OF JUSTICE.—CHANCERY DIVISION. 
(Before Mr. Justick Fry.) 
UNITED TELEPHONE COMPANY ¥V. HARRISON. 


Tis is an action brought by the United Telephone Company, 
Limited, against Messrs, Harrison, Cox-Walker, and Co., who 
on business as von engineers and manufacturers at 
Darli n, to restrain them from infringing certain letters patent 
now belonging to the plaintiff company. The first of these patents 
is that granted to Wm. Morgan-Brown as a communication from 
Alex. Graham Bell, dated the 9th December, 1876, No. 4765. This 
patent was dealt with by disclaimer on 13th February, 1878, and 
as so amended claims as follows :— 

(1) The method herein described of producing or transmitting 
musical notes by means of undulatory currents of electricity, 
whereby two or more telegraphic signals or messages can be trans- 
mitted simultaneously over a single circuit in the same or opposite 
directions, 

(2) In a system of multiple telegraphy wherein undulatory cur- 
rents of electricity are employed, the employment of receiving 
instruments, the armatures of which are tuned to definite pitches 
so as to vibrate only when a sound of like pitch is transmitted, 
substantially as described. 

(3) A system of thepnaly in which the receiver is set in vibra- 
tion by the employment of undulatory currents of electricity, sub- 
stantially as set forth. 

(4) The combination, substantially as set forth, of a permanent 
magnet or other body capable of inductive action with a closed 
circuit, so that the vibration of the one shall occasion electrical 
undulations in the other or in itself, and this I claim whether the 
permanent magnet be set in vibration in the neighbourhood of the 
conducting wire forming the circuit, or whether the conducting 
wire be set in vibration in the neighbourhood of the permanent 
magnet, or whether the conducting wire and the permanent 
magnet, both simultaneously, be set in vibration in each other's 
neighbourhood. 

(5) The method of ducing undulations in a continuous voltaic 
current by the vibration or motion of bodies capable of inductive 
action, or by the vibration or motion of the conducting wire itself 
in the neighbourhood of such bodies, as set forth. 

(6) The method of producing undulations in a continuous voltaic 
circuit by gradually increasing and diminishing the resistance of 
the circuit, or by gradually increasing and diminishing the power 
of the battery, as set forth. 

(7) The method of transmitting vocal or other sounds electrically 
by causing the intensity of an electrical current to vary in a 
manner proportional to the variations of density produced in the 
air by the said sounds. 

(8) The method of transmitting vocal or other sounds electrically 
by causing the intensity and polarity of an electrical current to 
vary in a manner proportional to the velocity and the direction of 
motion of the particles of air during the production of the sounds. 

(9) The union upon and by means of an electric circuit of two or 
more telephones constructed for operation substantially as 
described, so that if the plate armature of any one of the said 
instruments be moved in any manner the armatures of all the 
other telephones upon the same circuit will be moved in like 
manner, and if the transmitting armature be moved or vibrated by 
sound, like sounds will be produced by the motion or vibration of 
the armature of the other telephones upon the circuit. 

(10) In a system of electric telegraph or telephony, consisting of 
transmitting and receiving instruments united upon an electric 
circuit, I claim the production in the armature of each receiving 
instrument of any given motion by subjecting said armature to an 
attraction varying in intensity, however such variation may be pro- 
duced in the magnet, and hence I claim the production of any 
given sound or sounds from the armature of the receiving instru- 
ment by subjecting said armature to an attraction ing in 
intensity in such manner as to throw the armature into that form 
of vibration that characterises the given sound or sounds, 

(11) The combination with an electro-magnet of a plate of iron 
or steel or other material capable of inductive action which can be 

wn into vibration by the movement of surrounding air, or by 
the attraction of a magnet. 

(12) In combination with a plate and electro-magnet, as before 
claimed, the means herein described or their mechanical equivalents 
of adjusting the relative position of the two, so that without 
ea may be set as closely together as possible, 

(13) In an electric telephone the combination with the plate of a 
magnet having coils upon the end or ends of the magnet nearest 
the plate, substantially as described. 

(14) The combination with an electric telephone, such as 
cone “ of a sounding box, substantially as herein shown and 

orth, 

(15) In combination with an electric telephone, as herein 
described, the employment of a speaking or hearing tube for con- 
veying sounds to or from the telephone, substantially as set forth. 

Gs) In an electric telephone the combination with a permanent 
magnet and plate armature of a soft iron pole-piece forming the 
core for the coil, substantially as described. 

(17) In a system of eereeey in which the vibrating receiver 
operates the circuit breaker of a local circuit independent of said 
receiver, as described, a vibratory circuit breaker for said local 
circuit, consisting of a light spring arm, whose free end overlaps the 
reed or vibrating portion of the receiver in combination with a 
— of the receiver in combination with a contact tip or point 

said circuit with which the spring arm makes and breaks con- 

e autograph te ph comprising the combination of a 
series of transmitters ond Gloneatt bristles or wires, a single 
main wire receivers corresponding in number to the transmitters, 
tuned to a pitch to vibrate in unison with the succession of electric 
impulses transmitted from their respective transmitters, vibratory 


circuit-breakers, one for each receiver, and a local circuit and 
receiving bristle for each vibratory circuit-breaker, the series of 
bristles resting upon prepared paper, the whole for operation 
substantially as shown and described. 

This patent was in 24th pe 1878, assigned to the Tele- 
phone Company, Limited, and the egy ag Bes its turn on 11th 
August, 1880, assigned the patent to the United Company, the 
— plaintiff. The next patent sued upon is one dated the 

h July, 1877, No. 2909, granted to Thos, Alva Edison. This 
was also amended by disclaimer on the 9th February, 1880, and 
again on 23rd March, 1881. The patent was assigned to the 
Edison Telephone Company, Limited, on the 2nd August, 1879, and 
by that company to the plaintiff company on the 12th July, 1880. 
The claim of the inventor as set forth in the specification is “In 
an instrument for transmitting electric impulses by sound, the 
combination with a ———- or tympan of electric tension regu- 
lators, substantially as in the specification described ; for varying 
the resistance in a closed circuit, substantially as set forth in the 
said specification.” 

The particular breaches complained of was the sale to the Lan- 
cashire and Yorkshire Railway Company of telephones, known as 
the Hunning’s micro-telephone transmitters and magneto-electric 
receivers, The defendants by their defence dispute the validity of 
both patents, and in particular allege prior publication or anticipa- 
tion, as to the former patent, by prior letters patent granted to C. 
F, Varley, 8th April, 1870, No. 1044 ; to E. Chabot, 4th May, 1876, 
No, 1874; to J. i. Johnson, 29th July, 1874, No. 2646, and 16th 
March, 1875, No. 974; to P. Jensen, 2nd September, 1874, 
No. 2999, and 29th’ February, 1876, No. 843; to A. G. Bell, in 
America, 7th March, 1876, No. 174,465, and published in this 
country before the date of Morgan-Brown’s patent, by publication 
in the English Mechanic, of 11th August, 1876; Nature, of 14th 
ss 1876; ina paper on ‘Researches in Telephony,” by A. G. 
Bell, published in the proceedings of the American Academy of Arts 
and Sciences, and circulated in London ; inthe Z'elegraphic Journal of 
15th December, 1875, and 1st October, 1876; the Scientific 
American, of 9th September, 1876; in the Zesitchift der Deutsch 
Telegraphen Vereins; in the Report on the Philadelphia Exhibi- 
tion for 1876, pages 130, 131; the New York Tribune, of 9th 
November, 1876; and by the use by Sir W. Thomson, at the 
meeting of the British Association in August, 1876; and as to 
Edison’s patent by the above-mentioned instances, and also by the 

tent granted to Edison in America on 12th August, 1873, No. 

41,777 ; in the Philadelphia Press of 9th July, 1877 ; in Moncel’s 
‘*Exposé des Applications de l’Electricité,” second edition, vol. i., 
P- 246; by the account of Reis’s telephone, published in Ferguson’s 
‘ Electricity,” pp. 257, 258 ; by the patent No. 158,787, 19th Jan- 
— 1875, granted in America to Edison ; in Sprague’s “‘ Treatise 
on Electricity,” at p. 104; and by the manufacture of Reis’s tele- 
phone by Wm. d in London. 

The infringing telephones are alleged to infringe Bell’s patent in 
respect of the receiver, and Edison’s patent in respect of the trans- 
mitter. 

Mr. Aston, Q.C., Mr. Webster, Q.C., Mr. Cozens Hardy, Q.C., 
and Mr. Moulton were for the plaintiff company, and Mr. J. Pear- 
son, Q.C., Mr. Hemming, Q.C., and Mr. Goodeve, and Mr. Muir- 
head for the defendants. 

The case was opened at considerable length by Mr. Aston, who 

ve an elaborate history of the invention, and is still proceeding, 

aving reached the stage of the defendant’s opening. We 
shall deal with the case more fully later on. For the present it 
will suffice to give a general outline of the evidence as given on 
behalf of the plaintiff company. 

Sir FREDERICK BRAMWELL, the plaintiffs’ first witness, stated 
that Bell’s instrument works well in quiet places, with no great 
disturbing influence, at a distance of 300 or 400 yards. Edison’s 
instrument supplements Bell’s and adapts the principle of the 
microphone, and actually can make an instrument speak at a 
distance in a louder tone than it is spoken into. The electric 
phenomenon which Hughes in his microphone and Edison in his 
telephone have turned to account is that bodies which have feeble 
electric conducting power have sensibly increased or diminished 
conducting power according as they are more or less under pressure. 
The telephone which is for practical purposes found most efficient is 
one compounded of the Edison transmitter and the Bell receiver. 
The Edison transmitter has in the first place a “‘tympan,” as 
he describes it, of mica, a non-conducting substance, which is 
mechanically connected with a stratum of lamp-black called. a 
“tension regulator,” which forms a portion of a closed galvanic 
current; thus, every vibration of the mica disc affects the pressure 
on the stratum of lamp-black and causes an undulatory alteration 
in the strength of the voltaic current, corresponding exactly to the 
air vibrations of speech in the same way as in Bell’s instrument, 
only intensified. It will, no doubt, be contended by the defendants 
on the Edison part of the case that the Hunning transmitter, 
which they use, is not covered by Edison’s specification in respect 
of the material used for the ‘‘ tension pints rem In Hunning’s 
transmitter the material is fine coke in minute hard lumps; 
in Edison’s instrument lamp-black is put in compressed into a 
lozenge. Upon the Bell part of the case, on the contrary, it would 
appear that the main defence relied upon is that by exhibiting 
an instrument given him by Bell—in its then state of development 
—at the meeting of the British Association at Glasgow in the 
autumn of 1876, and describing it in his inaugural address, Sir 
William Thompson published the invention so as to avoid a subse- 
poo tent. In that instrument the receiver and transmitter 

iffered from one another and from the interchangeable transmitter 
and receiver in their perfected form. The tympanum of the trans- 
mitter was a membrane of goldbeater’s skin, with a piece of watch- 
spring attached to give magnetic action. In place of a tympanum 
at the receiving end wasa metal disc, free except at one part ; and 
the part of the invention now relied on as novel and useful is, in 
fact, the substitution for the membrane at one end and the 
free plate or “‘tongue” at the other. Sir F. Bramwell, Sir 
William Thomson, and Dr. Hopkinson, the plaintiff’s wit- 
nesses, all say that the membranous tympanum was defec- 
tive in being subject to the influence of moisture and t 


to render us independent of all other sources, but dismisses from 
consideration the great and extensive horizontal motions of tide 
water, as the vertical motions, or rise and fall, could be more econo- 
mically utilised. He then proceeded to explain how the energy 
of the rise and fall over a given area is calculated, and 
gave a table which showed approximately the power and 
value of the tidal energy derivable from one squate mile of 
sea at six different ranges, viz., every 5ft. from five to thirty, which 
will include most of those which occur on our cuasts. The power 
iven in the table is about 26 per cent. of the theoretical amount. 
e adoption of this proportion greatly simplifies the calculations, 
as it allows just a quarter of the theoretical energy of a lunar day 
to represent the amount obtainable in twenty-four hours. This 
percentage will probably be obtained in practice, as it will allow of 
nearly half the power being wasted by its storage and transmission, if 
the efficiency of the first motors be only 50 percent. In the table the 
energy is expressed in horse-power and the figures represent that of 
a superficial mile; it increases as the — of the range, from 
469 at 5ft., to 16,895 at a 30ft. range. e value of the power as 
given increases from £2345 to 
power per annum, which sum the author believes could 
realised by its sale, as it could be used continuously for that 
amount. The capital which could be profitably employed in 
utilising the power of a square mile, and the number of super- 
ficial yards of sea required to produce 1-horse power at the 
different ranges, are also given in the table. The means 
which could be employed in utilising the rise and fall of tides 
are almost innumerable, Of these the tidal dam seems the most 
likely to come into general practical use, therefore the rest of the 
paper was devoted to the consideration of it. It would consist of 
a dam or weir, constructed across the entrance of a tidal inlet, or 
in any position where it would enclose, or isolate, a portion of the 
sea, so as to exclude the tide water until near the time of high 
water, when its fall into the inclosure would be utilised by suit- 
able machines, which, for a general term, are named the “‘ motors.” 
The water would then be retained by the dam in the enclosure 
until low water, when its fall out would be utilised in the same 
way. After a reference to the main features and requirements of 
tidal dams, the author said that the greatest difficulties con- 
nected with them would be the short time during which the 
motors could work if a large proportion of the en had to be 
utilised, and their pena oon decreasing power whilst doing so, 
ag to the decreasing hi of water as the enclosure emptied 
or filled. The latter, however, is comparatively trifling, and 
conld easily be met ; but the former is more serious, as it would 
necessitate the employment of large accumulators to store the 
power required during the time the motors were at rest. Of 
course in practice it would not be necei to limit the working 
of the motors to —— the periods of high and low water, 
but if they were allowed to work an hour at these times, five- 
sixths of the energy would still have to be stored if required 
continuously. If at first only a small portion of the power deriv- 
able from an enclosure was required, the time of utilising could be 
greatly extended, so that little of the power would need storing ; 
and as the demand for it increased, more capital could be sunk in 
the provision of motors and accumulators. Some sectional 
drawings were given to illustrate the nature of the proposed tidal 
dam, which could be constructed of iron, and consist of large 
vertical cylinders sunk into the sea bed, and reaching to low-water 
level ; these would have openings at each side for the ingress and 


in its passage from one side of the dam to the other. Above the 
motor cylinders the dam would be hollow and watertight, and 
contain the dynamo or magneto-electric machines, and the accu- 
mulators to convert and store the power. Many varieties of motor 
could be employed. Two examples were given in illustration. 
Their shafts are vertical, and would work a horizontal shaft above, 
which would drive the generators ; the decreasing power would be 
met by starting fresh motors or stopping some of the machines by 
an automatic contrivance for the purposes. 

Only a brief reference was made to the arrangement of the elec- 
tric machines and accumulators, as it was considered a distinct 
branch of the subject, which ought to be dealt with by those 
especially conversant with electrical science. A description was 
then given of how the tides could be utilised for other p 
than the generation of electricity, such as pumping a supply of 
sea-water to inland towns, and furnishing the power for draining 
or irrigating land. After describing the most important 
modifications of the tidal dam, and the probable effect it would 
have on the currents and sea bed in its neighbourhood, some 
of its structural details were considered, and the mode of 
constructing the class of dam illustrated described. The 
remainder of the paper dealt with the choice of a suitable location 
for a tidal dam, and described the qualifications which ought 
to be possessed by it, in order to render the works an engineering 
and a financial success. The range of the tide should be 
se and the physical features at the site of the dam sufficiently 
avourable to render the works of small cost as compared 
with the value of the power obtainable. In order to ensure 
financial success, the dam should be made to yield a dividend in 
addition to that accruing from the sale or use of the power; for 
example, a road or railway could be carried across an inlet by it, 
or it could be made to serve as a pier or promenade. If across an 
estuary, it would improve the navigation of the river by maintain- 
ing it at high-water a a sufficient period to enable larger vessels 
to reach ports further inland than their draught would otherwise 
allow. By serving for some of these purposes in addition to its 
primary use—which would not be interfered with by them—the 
tidal dam could be made to prove a successful speculation, even if 
it failed to profitably utilise the tides ; therefore it will be especially 
desirable to have the first dam favourably situated, so as to 
deservingly inspire the confidence of the capitalist. The author 
concluded by stating his belief that in future the design and con- 
struction of tide-utilising works will form an important branch of 
civil engineering, and that the utilisation of tidal energy will prove 
a remunerative field of investment to the capitalist, and a great 


ture, and therefore requiring frequent adjustment, and that the 
free ‘‘ tongue ” was defective as having a period of vibration of its 
own which would give out a sound that would drown or interfere 
with the sound of the voice. The plaintiffs’ witnesses point out 
that the systems alleged by the defendants to be anticipations all 
depend on what is called the ‘‘ make” and “‘ break” system, and 
are — of transmitting pitch but not quality. A tune can be 

layed on an instrument at the listener’s end of the circuit by an 
operator at the other end ; but they are incapable of transmitting 
articulate speech. Sir William Thomson, Dr. Hopkinson, F.R.S., 
Mr. Imray, Mr. Johnson (Mr. Edison’s representative), and Mr. 
Holt (a formal witness) have also been examined, 


SOCIETY OF ENGINEERS. 


THE UTILISATION OF TIDAL ENERGY. 

AT a meeting of the Society of Engineers, held on Monday even- 
5 Bay in the Society’s hall, Victoria-street, Westminster, Mr. 
Jabez Church, — in the chair, a paper was read on “‘ The 
Utilisation of Tidal Energy,” by Mr. Arthur Oates. The author 
commenced by stating that the recent great advance in the appli- 
cation of electricity to the storage pend transmission of mechanical 
ye has caused attention to be directed to economising our coal 

y the employment of some of the exhaustless sources of power 
with which nature has endowed us. The most important of these 
is the tide, especially to this country, with its extensive seaboard 
and comparatively trifling amount of inland water-power, and 
where the wind is pe pge variable, for on the tides we may 
rely for the supply of a vast and unfailing amount of en 
through every season, After a few introducto 
author stated that the power derivable from our tides is sufficient 


ic gain to the countries employing it. 


TENDERS. 


SEWERAGE WORKS AT CHIPPING WYCOMBE, BUCKS. 

List of tenders for the construction of the works of sewerage and 
sewage disposal for the borough of Chipping Wycombe, Bucks, 
Mr. Baldwin Latham, C.E., F.G.S., engineer for the works. 


£ 
1. North and Parry, Sleaford m 34,749 0 0 
2. J. Hoare and Sons, Blackfriars 29,959 2 3 


3. George Law, Kidderminster .. 


4. and Lutley, Gunnersbury .. .. .. 21,954 0 0 
5. Kellett and Bentley, Queen Victoria-street, E.C. 21,454.13 0 
6. J. Strachan and Co., Wood-green,N. .. .. .. 21,138 0 0 
7. J. Simons, Sidcombe, Kent .. .. 20,265 10 6 
8. Henry Sanders, Southampton 19,967 0 0 
9. R. Hammond, Canonbury, N... .. .. 9,800 0 0 
10. Ford and Everett, Westminster, S.W. .. 19,749 0 0 
11. B. Cooke and Co., Battersea, 8.W. .. 9,402 12 0 
12. John Mackay, Hereford .. .. .. .. 18,633 3 1 
13. J. Malland Smith, Westminster, S.W. .. 8,000 0 0 


16. A. Palmer, Birmingham .. .. .. .. .. « 
17. Bottom Bros., Battersea, S.W. .. .. 17,257 0 0 
18. Fotherby and Son, Burnley—accepted subject to 


CorInTH CANAL.—The prospectus is issued of the Société Inter’ 
nationale du Canal Maritime de Corinthe, the capital being 
30,000,000f. in shares of 500f. each. The company is formed for 
constructing a canal across the Isthmus of Corinth, thus effecting 
a very material shortening of the route from the Mediterranean 
and the Adriatic to Greece, Turkey, and the Black Sea ports. 


£84,475, reckoned at £5 per horse- 


egress of the water, and contain the motors, on which it would act . 


| 
| 
| 
| 
F 
i 
| 
| 
econom 
14. Carrall and Lewis, Birmingham .. .. .. .. 17,739 13 11 
15. Hill Brothers, Beckenham .. .. .. .. 17,772 0 0 
} 
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COLLAPSIBLE BOAT FOR THE CAPE MAIL STEAMER SPARTAN. 
CONSTRUCTED BY THE BERTHON BOAT COMPANY, ROMSEY, HAMPSHIRE, 


NAVAL AND SUBMARINE EXHIBITION 
LECTURES. 
THE BERTHON COLLAPSIBLE BOAT. 

Tus boat was exhibited and described by its inventor, the Rev. 
E. L. Berthon, M.A., ina lecture delivered on Thursday evening, the 
13th of April. The discourse was entitled “‘On the Supply of an 
Abundance of Lifeboats to the Royal Navy and Mercantile 
Marine.” Mr. Berthon, in introducing the subject, remarked that 
his audience would agree that the subject which was intended to 
be illustrated most prominently at the present Naval Exhibition 
was the means of saving life at sea. He believed that every think- 
ing person would be convinced that something more must be done 
than has at present been accomplished. In the last few years 
ocean navigation has gone on extending with rapid strides. Our 
ships are getting larger and larger, and the number of passengers 
which the ships carry is increasing in still greater proportion ; but 
until recently it has been impossible to suppl ) ws ships with 
adequate life-saving apparatus in the shape o ts. Rafts, life- 
buoys, floating mattresses, and inflated necklaces, are very excellent 
articles, for they will sustain oo persons in the water, so 
that they may have a chance of being picked up; but they only 
serve as temporary refuges, and they may merely lead to my Fond 
ing death unless boats are at hand to take the people out of 
the water. What is needed is sufficient boat accommodation 
to save all hands on board. Two typical shipwrecks which 
occurred not many years ago, namely, those of the Northfleet and 
the Cospatrick, illustrate the great need which exists for more 
boat accommodation than is now provided. The Northfieet was 
an American ship of about 1000 tons, and her crew and passengers 
all told amounted to 496 ms; but she had boat accommoda- 
tion for not much more one quarter of that number. The 
Cospatrick was of about the same tonnage, and she also had about 
500 persons on board. At the Board of Trade inquiries which 
followed the loss of these ships the owners were held ectly 
harmless and exonerated from all blame, because it was discovered 
that the boat accommodation was up to the requirements of the 
Act of Parliament, that ope et being that a 1000 ton 
vessel should carry boats capable of holding 140 persons. On board 
the Northfieet the boats were so crowded when the order was given 
weight of the 
fleet perished 
took 


in num 


| 


SHEER PLAN 


to extinguish the flames. After the fire had burst through the 
deck, and had even caught the rigging, the chief officer said to the’ 
commander,, Captain Elsey, 

“No,” replied the captain, “put out the fire.” Some very 
ill-natured comments were made by the press u 
utterance of the captain, but perhaps the captain did quite 
right. There were on board more than men, women, 
and children, and if the crew had been taken from their fire duty 
to lower the boats those boats would have been swamped by the 
people jumping into them. Only one boat left the 8 and that 
contained thirty-one persons. This boat was picked up, after 
thirteen days, with only three survivors. If there had been boats 
enough to hold all the ple on board the captain’s order 
would have been very different. If it was known that the 
boat accommodation on board a vessel was sufficient, dis- 
cipline could be maintained, and the mgers could be got 
into the boats without confusion. So long as the law remains 


MIDSHIP SECTION 


as it is with rd to the proportion of boat accommoda- 
tion to be carried by passenger ships, so long will the present awful 
deficiency of boats and the terrible risk of life continue. Emigrants 
are leaving our shores at the rate of about 280,000 a year, and at 
one time the number reached 1000 persons every oe The 
ships of all our e steam companies admirable boats so 
far as the boats themselves are concerned, but they are not 
sufficient in number to save a quarter of the people on board. 
Even small boats wi'l live in a rough sea if they are properly 
managed. In the wreck of the London, a dingy 14ft. long, under 
clever ement, was the means of saving fourteen E y= 
One of the Berthon boats being exhibited in the Hall had been 
carried by the Spartan, one of the Union Steamship Com- 
y's vessels, and had done admirable work in Algoa Bay. 
he had been used to keep up communication with 
shore, and had stood up to her canvas and taken the sea in a 
remarkable way, other boats were almost swamped. 


“Shall I put out the boats? | 
m this | 


| The Berthon boat, when folded up, occupies about one-fifth or one- 
sixth of the space occupied by an ordinary wooden boat. The ribs 
are of wood, and run longitudinally instead of transversely, and 
| are jointed at the stem and the stern, and the space between the 
ribs is filled up with canvas instead of planking. A second layer of 
canvas is placed inside, and thus there is formed a boat within a 
boat. This arrangement also divides the whole of the body of the 
boat into compartments, the number of which corresponds with 
the number of the spaces between the adjacent timbers. The 
timbers stand out in radiating planes when the boat is open, and 
lie down in vertical planes ‘when the boat is shut. e shut 
boat occupies only one-sixth of the open width. As soon a» 
the weight is brought on to the ns the boat opens of 
its own accord. A Berthon boat will stand an amount of 
knocking about which would be sufficient to destroy a boat of 
ordinary construction. The gunwales and all the timbers 
are formed of a highly elastic and very expensive kind of 
wood. This material is cut into strips and steamed, and then bent 
in moulds and rivetted with copper rivets ; and thus a complete 
bow is formed. The boats are provided with good keels and good 
bilge keels, and if they strike the ground they escape without 
damage, for although they are made of canvas, they are not flimsy. 
A sharp stone may cut a hole in the canvas, but even in this case 
the boat does not go down, for the shell is divided into eight com- 
com! ment, it, capable of ho orty men, 
yee off and lowered at sea by two men in 1 min. 20sec, The 
lecturer had no doubt that with a proper crew the operation could 
be performed in half that time. One of the Berthon boats was 
ut on board the Teuton on the very morning that she sailed on her 
t voyage. The Teuton was wrecked off the southern coast of 
Africa, about forty-five miles from the Cape, and a statement has 
gone abroad that the Berthon boat failed on that occasion ; but 
this statement is altogether erroneous, for the fact is that no 
2. 7 was made to open the boat, and much less to lower 
\it. It went down bodily with the ship. The lecturer 
| was led to the invention of this boat many years ago 
an accident which occurred in connection with the loss 
| of the Orion in the year 1849. Within a after 


| its construction he submitted a model to the Admiralty 


* | Superintendent at Portsmouth, and it was reported upon in the 


| most favourable manner. One of those boats ca’ 
350 men was — to the unfortunate Great 
| ship in the world would require a boat of that size now, 


ble of holding 
rn, but no 
The 


| shipowning interest had been opposed to the introduction of the 


boat, not beca: 


| fo use they were afraid of the expense which 
be entailed by the adoption of it, but because in the present 
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state of the law shipowners were tically irresponsible for loss 
of life by shipwreck if they carried the number of boats at present 

rescribed by Act of Parliament. If it were demonstrated that by 
he adoption of the Berthon boat passenger ships would be able 
to carry a sufficient number of boats to hold all the people on 
board, the blame would be upon shipowners in the event of loss of 
life being occasioned through a deficiency of boats, Nothing will 
bring about a change in this respect but a change in the law. That 
noble pattern of humanity, Admiral Sir William Mends, had said 
that he never saw a troopship go to sea without a sigh and a pang, 
for, while there might be two thousand men, women, and children 
on board, the vessel could only carry fourteen boats, and these 
would carry only 550 people, During the last five years all the 
troopships have carried a sufficient number of Berthon boats 
for 600 men, besides the usual supply of boats of the 
ordinary character. He hopes the time is not far distant when 
all passenger ships will be required to carry adequate boat 
accommodation for all persons on board. The Berthon boats 
are made in all forms and in all sizes, and are constructed for 

leasure rm yoy as well as for the saving of life. They have 
oy adapted to the i of the lives of crews engaged in the 
most dangerous of all possible expeditions—namely, torpedo craft 
service. At the instance of Admiral Ryder, Mr. Berthon has 
devised a form of boat suitable for this purpose, and in conse- 
quence of the limited space available for storage these boats 
are made in halves, the division being transverse, All the 
torpedo boats belonging to England are now furnished with this 
form of divided boat, and the French Government, the Italian 
Government, and two or three others have followed suit. Only on the 
day of the lecture he received an order from the Greek Govern- 
ment to supply twenty-one of the boats for the torpedo craft in 
the Pirzeus, and several have been ordered for the Chinese. A 
large boat 31ft. by 8ft. 3in., in three parts, so as to be stowed 
between decks out of the reach of an enemy’s shot, is carried by 
H.M.S. Inflexible. This boat is remarkable for its carrying power, 
as well as its excellent sea-going qualities, and stands up well 
under an amount of sail that would be dangerous in common 
boats. Our engravings show the boat of the Spartan stowed against 
the ship’s side with sails, oars, and water breakers. The boat is 
also shown opened at the ends of the davits and ready for launch- 
ing. When stowed it is covered by a tarpaulin—shown partly cut 
off—and occupies a space only some inches thick. The remaining 
engravings are a sheer plan and cross section. Our engravings were 
sketched from the boat as exhibited, combined with a wooden 
structure representing a portion of the Spartan’s side. 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 

Tue mills and forges are still insufficiently supplied with orders, 
yet merchants are offering some good parcels for export. The 
descriptions mostly needed are hoops, bars, and sheets, and the 
markets from which the demand is coming are Australia and New 
Zealand, South America, India, and some parts of the Continent, 
particularly Russia, Italy, and Spain. ‘he work booked this 
week on the Wolverhampton and Birmingham Exchanges has 
included orders such as these, but the contracts accepted have not 
been so numerous as would have been the case if prices had been 
more favourable to makers, It is this matter of price which is 
the chief drawback in trade at the present time. 

Medium and common bar makers are fairly actively employed, 
but the “ list ” houses complain ; £7 to £6 15s. may be ne to be 
the price for medium bars, and £6 7s. 6d. and slightly less for 
common sorts, The list prices for plating bars are :—Ordinary, £8 : 
best, £9 10s.; and best turning bars, £11 per ton. In actual busi- 
ness, however, these prices are scarcely being realised. 

Iron of engineers’ sections, such as ‘I’ and rivet iron, is in fair 
demand. Ordinary qualities of T iron are priced at £7 15s. to £8, 
while ‘‘ marked” sorts are £8 10s. to £9 10s, per ton. Rivet iron 
of ordinary descriptions is quoted at £8 to £8 10s., ‘‘ marked” at 
£9 to £9 10s., and best best at £9 15s. to £10. 

The Buenos Ayres hoop makers reported this afternoou they are 
making some good shipments, as also to Australia and to certain 
parts of Euro) Inquiries from the United States are not, how- 
ever, coming Seward with much vigour. Prices remain at £7 to 
£6 17s. 6d., with business occasionally done at less. 

The arrangements in the steel trade for restricting production do 
not progress rapidly. In consequence of the large number of the 
makers a not inconsiderable difficulty is experienced in arriving at 
anything like a unanimous conclusion, and the scheme which was 
to come into force this week is still officially postponed. A further 
special meeting was, however, held this afternoon, at which action 
was taken which will bring the desired end more nearly to conclu- 
sion. Sheets of a maximum of 24 w.g. were £8 15s, and upwards, 
and of maximum 27 w.g. £9 15s. upwards. 

Thin—stamping—sheet makers reported a steady business at 
satisfactory prices. ‘‘ Severn” singles were quoted at £12 per ton, 
while the best singles of the same firm—E, P. and W. dwin— 
were quoted at £13, and their double best £14 per ton. Charcoal 
sheets rolled by the well-known firm of E. T. Wright and Sons, of 
the Monmoor Works, were quoted £16 10s. to £17, while best 
charcoal sheets—Wm. Barrows and Sons—were £19 5s. 

Tin-plate makers reported that alike the Australian and the 
United States’ demand was quieter, yet that for the present their 
mills were steadily occupied alike for the markets just named and 
for the Continent. Prices of East Worcestershire makes remained 
officially at 23s. per box for charcoals and 21s, and 22s. for coke 
sorts, but these rates were not obtainable, and in actual transactions 

rices had to be regulated by the nature of the specification, &c. 

kers hereabout do not seem to expect that any very definite 

strengthening of prices will result from the restriction policy of the 
Welsh makers; still they are hopeful upon the matter. 

Pigs showed a little revival in a few makes. Makers who were 
last week unable to effect sales reported transactions this week. 
The ‘ Willingsworth ” -mine pigs changed hands at 47s. 6d.; 
cinder pigs were 37s, 6d. to 40s. ‘The drop in one of the leading 
brands of all-mines, announced last week, has virtually brought 
down other best native makers to the same level, namely, 67s. 6d. 
and occasionally 65s. per ton. Hematites of Barrow and Welsh 
makes are priced at 67s. 6d. delivered here. Wellingborough 
(Northampton) pigs are quoted at 52s, 6d. delivered, but the figure 
is beyond the market by quite 2s. 6d. per ton. 

In Wolverhampton and Birmingham ironmasters and consumers 
were hampered by the wages’ complication in the North of England. 
Twice the Staffordshire ironworkers have broken the sliding scale 
agreement when it suited them, Under the circumstances the 
conviction throughout the trade is that it will be unsafe to conclude 
that any other decision than that which may follow upon the 
further revolt against the Conciliation Board in the North will 
have to regulate the wages arrangement throughout the Midland 
iron centres. Prices would have been weaker than they were 
both to-day and yesterday but for this uncertainty. 

The recent revolt is for the present overlooked by the employers, 
and there is a disposition to give the men another opportunity of 
— to their agreements. Under these circumstances 
Mr. R. Chamberlain’s consent to act again as arbitrator to the 
board would be welcomed by masters as well as by men. The 
question to be submitted to the new arbitrator would relate to the 
Pg ae of the men, preferred at last Thursday’s meeting, that 
there should be a new be basis, starting with a rise of sixpence 
per ton to puddlers. This it was pro to bring about by 

g the sum, plus the average price of bars, one shilling instead 
of, as at present, sixpence, 

The difficulty in holding the men to their agreements is leaving 
matters hardly more settled than they were before the Wages 


Board was formed, and it is sadly hampering business. Customers 
are complaining of the strike conditions which it is again heesrar 
to insert into contracts, and they talk of seeking to place wit! 
Belgian firms orders embracing considerable lots. 

The wages troubles are giving zest to the experiments which are 
being made with the view of using Staffordshire common pigs in 
the making of steel by the basic Bessemer method. The state- 
ment of Messrs, Thomas and Gilchrist before the Society of Arts— 
that up to the stage of the puddled bar the metal can be produced 
at much under the cost of iron in that partially manufactured 
state, and that in the subsequent stages there would be a reduction 
of 7s, per ton ; at the same time that the metal is equally malleable 
and equally weldable with the product of the old iron forge—has 
already checked enterprises aiming at an extension of forge power 
in this part of the kingdom. 

Progress continues to be made in the effort which is being put 
forth in the north and south Staffordshire at the present time to 
nduce the ironworkers to join in the insurance scheme put forth 
by the Employers’ Liability Assurance Corporation (Limited). 

There is no falling off in the excellence of the pros of full 
oa = the heavy cable and anchor works in the Brierley Hill 

rict. 

At the South Staffordshire Mines Drainage Commissioners’ 
meeting in Wolverhampton on Wednesday it was stated that the 
Bill for obtaining increased rating powers by the Commissioners 
would be considered by a Select Committee of the House of Lords 
on the 5th inst. The members of the Commission representing the 
Earl of Dudley and the Patent Shaft and Axletree Company 
expressed their unwillingness to carry their opposition into the 
House if an amicable settlement could be come to. A consultative 
meeting was therefore arranged, in the hope that a compromise 
may be effected. 


NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 


Manchester.—The iron trade of this district continues exceed- 
ingly dull. At Manchester on Tuesday there was an extremely 
quiet market, and 46s. per ton, less 24, is now about the average 

rice asked for both forge and foundry qualities delivered equal to 

chester ; but even this low figure does not attract buyers. A 
few small sales were reported in Lincolnshire and Derbyshire irons 
at about 46s. 6d. to 47s. per ton, less 24, delivered here, which, so 
far as Derbyshire iron is concerned, represents a drop of about 1s. 
per ton upon recent quotations. District brands are, however, 
competing with the local makes at lower figures than the above, 
Middlesbrough iron was nominally quoted at about 51s. per ton net 
cash delivered equal to Manchester. 

In the finished iron trade makers are working for the most part 
on old contracts, and in some cases, where they have still fairly 
ag deliveries to make, they are holding out for £6 15s. per ton 

or bars delivered into the Manchester district. Specifications, 
however, are not coming in very freely, and with an absence also 
of new orders prices are decidedly easier, and local bars can be 
bought as low as £6 10s., with hoops at £6 15s. to £617s. 6d., and 
i Staffordshire plates at £8 7s. 6d. to £8 10s. per ton delivered 
equal to Manchester. 

I hear that engineers in this district have in some cases recently 
been securing tolerably good orders, and generally sufficient new 
— — coming in to keep this branch of trade well 
employ 

essrs. Richmond and Chandler, agricultural engineers of Man- 
chester, are erecting large new works from the designs of Messrs. 
Corbett and Sons, which works will have a floor area of about 8000 
square yards, and occupy a site covering about 3300 yards. The works 
do not include any foundry, and are simply for putting together and 
finishing the various implements manufactured by the firm, 
— with show rooms. 

e London and North Western Railway Company has erected 
at its Crewe works a large new foundry, which is to be opened this 
month with a great demonstration. This foundry will be fitted up 
with two of the improved cranes manufactured by Messrs. Craven 
Bros., of Manchester, a description of which I gave in my notes on 
a visit to their works recently. 

At the pit’s mouth the average prices of coal are about 8s. to 
8s. 6d. for best coals, 6s. 6d. to 7s. for seconds, 5s. 6d. to 5s. 9d. 
for common house coals, 4s. 9d. to 5s, 3d. for steam and forge 
coals, 4s. 6d. to 4s, 9d. for burgy, 3s. 9d. to 4s, 3d. for best : 
and 3s. to 3s. 6d. for ordinary qualities, 

Barrow.—Pig iron, I notice, this week is in very quiet demand, 
and so faras new businessis concerned I am informed that it is practi- 
cally at a standstill. Makers, however, have sufficient work for some 
months to come, and consequently are not at present suffering from 
the above-named cause. Furnaces, as Iam informed, maintain their 

ield, the output being large, and there are very heavy deliveries 
both by rail and sea. There has been a considerable increase in 
the amount of exports during the last few weeks, and from the 
information I have gained I have reason to know that large parcels 
for early shipment to America and other places are being prepared. 
The prices are not quite so good, No. 1 Bessemer being 54s. 6d.; 
No. 2, 53s. 6d.; and No. 3, 52s. 6d. per ton at works net or f.o.b. 
at the ports on the west coast, with a three months’ delivery. 

In the steel trade I have not heard of new orders being booked of 
any extent, but there is nevertheless a brisk employment. The 
prices show a depreciation this week of 2s. 6d. a ton, average 
samples being quoted at £5 17s. 6d. net. Several new orders have 
come to hand in the shipbuilding trade which have imparted a new 
life to this industry ; and boiler-making, engineering, and foundry 
branches are also participating in the improvement. There is a 

uiet demand for iron ore at from 13s. 6d. to 15s. per ton, and 
there appears to be a good business being done in the export of 
foreign ore. A busy employment is noted amongst railway rolling 
stock makers, and the traffic is very brisk on the railways. There 
is a very good demand for coal and coke for manufacturing i 

The tin-plate works belonging to Messrs. W. Griffiths, of Work- 
ington, have again been stopped, and there is no prospect of their 
being started again for some time to come, 


THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

THE battle between the ironmasters and the ‘“‘bears” which 
still proceeds, and the strike of the ironworkers against the award 
of Sir J. W. Pease, were the two great topics of conversation at 
the Cleveland iron market held at Middlesbrough on Tuesday 
last. The market was remarkably well attended, and the tone 
thereof might be characterised as. animated. 

Notwithstanding the strike, which must have the effect of throw- 
ing a quantity of pig iron on to the market, and of relieving the 
pressure of s for i diate delivery, the ‘‘ bears” seem 
to be getting more and more pushed into a corner. Their great 
resource, namely, frightening warrant holders, seems to be alto- 
gether failing them. The latter now believe in the ultimate 
victory of the ironmasters, and are refusing to sell at low prices ; 
consequently the “‘ bears” have been forced to come to the iron- 
masters terms in many instances, in order to keep their customers 
going. The ice once broken, they are getting used to adopt the 
course which previously they strenuously resisted. C 8 are 


chants’ prices may be considered to be 43s., and warrant holders 
are asking the same as merchants. There are, however, very few 
of the latter who do not wish to keep what they hold for the pre- 
sent, and until they can realise higher prices. 

The stock of iron in Connal’s warrant store is now 147,249 tons, 
which is 1693 tons less than a week ago. 

The shipments for April have been published. As to pig iron, 
38,734 tons were sent away to foreign countries, and 30,175 tons 
to ports within this country, making a total of 68,909 tons shipped 
altogether. Of manufactured iron and steel, 14,358 tons went 
abroad, and 11,171 tons to home ports, making a total of. 25,529 
tons. These figures show a decrease of 20,928 tons of pig iron, and 
4517 tons of manufactured iron and steel on the previous month 

of which is accounted for by there being one day less, and part 
is due to the Easter holidays. 

The manufactured iron trade is at a complete standstill owing 
to the strike, which has before been alluded to. On Friday last 
the Board of Arbitration sat at Darlington, and received and 
adopted by a large majority, including both employers and opera- 
tives, the recommendations of the joint committee which had boon 
appointed some days before to ider the question of puddlers’ 
extras. The report referred to made some very distinct concessions 
to the workmen. It had been ascertained that the extras paid 
throughout the district amounted on an average to about Is. 5d. 
per ton on puddled bar made, and it was now recommended 
that allowances, though in a somewhat new form, should 
be made which would amount to about 2s. per ton. The 
realisation of this amount was, however, made to depend 
partly on the steady working of puddlers and underhands 
every day during the week. my Eprare | the ad 
tion of this scale of extras by the Board of Arbitration, the 
ironworkers all over the North of England seem to have rejected 
it at once and to have determined to resist it to the utmost. As 
far as their views can be learnt, this extraordinary and apparently 
unreasonable action is to be explained as follows :—The employers 
and also the workmen’s union officials, and the more reasonable 
delegates desire to make extras proportional to steadiness, and so 
encourage industry and large production. The ironworkers, how- 
ever, desire to give equal benefits to unsteady workmen, and say 
that the tendency of any scale should be to facilitate restriction of 
make and small productions. They declare they would rather be 
idle on Monday than work at any price, in order that less puddled 
bars may be made, and that the demand for their labour may con- 
sequently increase. Their motto is, “less work and more pay.” 
Under these circumstances, and whilst Sir J. W. Pease’s award was 
still not forthcoming, the ironworkers held meetings, and pretty 
generally decided to strike. On Monday, May Ist, the award was 
published, and added fuel to the flames. It commenced by a long 


review of the facts submitted for the consideration of the arbi- © 


trator, and then proceeded to award :—(1) That no advance be 
given on the past —— 3 (2) that no advance be given upon the 
current quarter ; (3) that an advance of 24 per cent. be given on 
the first half of the ocyry | quarter, and 5 per cent. on the 
second half thereof ; and (4) that the special claim of the higher 
paid workmen for a 74 per cent. advance be not entertained. The 
operatives professed to be bitterly disappointed withthisaward. They 
struck work immediately throughout the whole of the North of Eng- 
land, and began to relieve their feelings by oe meetings. At these 
they denounced the award, the arbitrator, and some of their own 
officials, and called for a new arbitrator and a new award; and 
determined not to go to work until this new award was known 
and found to be table to them. On Monday night work was, 
however, resumed at the Skerne Ironworks and Messrs. Fry, Janson, 
and Co.’s, Darlington, where it has not been the custom for a long 
time to workon Mondays, and thereforethe Monday, working question 
was not to the front. On Wednesday morning the workmen at 
Consett resumed work on the terms of theaward, and of puddlers 
the new scale of extras, but they demand a reconsideration of thé 
whole question by the Board, and threaten to withdraw from the 
latter if this request was not entertained. The remaining works 
were still on strike on Wednesday morning without any prospect 
of recommencing. Meanwhile the iron manufacturers seem to 
have come to the conclusion that the Board of Arbitration is a 
farce, and the time and labour they are continually expending 
over it is entirely thrown away. They are therefore reorganisi 
and strengthening their association or union. It is understood that 
as reconstituted it will include almost every manufacturer in 
the North of England, and that a large sum will be at once 
subscribed to be utilised in resisting unreasonable claims, or in 
compensating any of the members who may be victimised or other- 
wise unfairly dealt with by their workmen. It seems to be quite 
clear that the Board of Arbitration is powerless to enforce its own 
decisions, and has fallen into contempt on both sides. The next 
thing will therefore be to see what can be done by a powerful and 
wealthy combination. 


THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

Mr. W. S. Davy, chairman—and joint-managing director with 
Mr. David Davy—of Messrs. Davy Bros., Limited, engineers, 
Park Ironworks, Sheffield, has resigned his position to become the 
general manager of the Barrow Hematite Iron and Steel Com- 
pany, Limited. The post was vacant by a readjustment of offices, 
which enables Mr. Josiah Smith, the late general m r, to 
devote his attention to other important duties. The is 
to be £3500 a year. At Messrs. Davy Brothers, Mr. David Davy, 
I understand, will succeed to the vacant chairmanship. 

Messrs. John Brown and Co., of the Atlas Works, and Messrs. 
Charles Cammell and Co., of the Cyclops Works, have received, in 
addition to the order from the Dutch Government noticed last 
week, an extensive order from the Italian Government for their 
new war-ship the Italia, which is to be armoured with 19in. of 
steel-faced plates on the ‘‘ Ellis” and ‘‘ Wilson” systems. Test 
plates for the Italia were being made at both establishments, and it 
was anticipated that the plates would be tried against the 100-ton 
gun at Spezzia. The Italian Government, however, have resolved 
to proceed with the completion of the Italia without further delay. 
The order is for about 1800 tons, divided between the two com- 


nies. 

Messrs. Joseph Rogers and Son, Limited, the well-known 
cutlery manufacturers, have established a manufactory in Pond- 
street on a most extensive scale, for the production of machine- 
made table knives, to compete with the American machine-made 

In the market the rapid advances in the value of ivory are causing 
some uneasiness. At the last quarterly sale, which closed on the 
28th ult., there were only 81 tons offered—including 10 tons 
withdrawn from vious auctions—as against 122 tons offered 
in April, 1881. The falling-off was mainly owing to the con- 
tinued scarcity of Cape—only 14 pedinonecin the limited supply 
of West Coast African—ll tons. From Zanzibar and Bom- 
bay there were 33 tons, 24 tons from Alexandria, and 9 tons 
from Malta. All descriptions, except for billiard ball purposes, 
have gone up from £3 to £4 per cwt., and the ivory cutters have 
resolved for the second time this year to raise their prices. The 
stores in the docks this year amount to 133 tons, compared with 
213 tons for the corresponding period of last year. Mr. W. 
Wostenholm, Holly-street, Sheffield, has just had invoiced to him no 


complaining loudly of the difficulty they have in obtaining 
deliveries from merchants ; at least they did so up to the end of 
last week. Now they have ceased to press until the termination 
of the strike enables them to set their works going once more. 
The offers made by ‘* bears,” of which so much was heard a few 
weeks since, for delivery over the third and fourth quarters at low 
prices, seem now to have ceased. Makers adhere to their previous 
price of 43s. 6d. for prompt delivery for No. 3 g.m.b. Those 
within and those without the combination are equally firm. Mer- 


fewer than 522 tusks, which he says will all be cleared out in u fort- 
night. These tusks represent 276 elephants, and if one ivory cutter 
alone can get through so many in so short a time, there is some 
fear of the elephant being relegated to the lost species of 


I notice from a South American paper that Messrs, Ward and 
Payne’s exhibit of edge tools, sheep shears, &c., at the Buenos 
Ayes Exhibition is spoken of as one of the finest displays in the 
whole building. 
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NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

Tue Glasgow iron market becamesteady towards 
the close of the past week, and as No. 3 special 
brands had become somewhat scarce, the prices 
of that class of iron began to strengthen. In the 
beginning of the present week the feeling in 
the market wasalso strong, in consequence chiefly 
of the very heavy shipments then reported, these 
having exceeded 18,000 tons for the week, as com- 

with 14,000 in the preceding week, and 
3,000 in the corresponding week of last year. 
To date the shipments since Christmas are fully 
30,000 tons more than they were at the same 
time last year. Business with Canada has within 
the past week or: two very materially improved, 
and while America is dull, the orders from the 
Continent are of greater importance. At the 
moment it is somewhat difficult to forecast the 
course of the market, seeing that while the facts 
mentioned, as well as others that might be 
referred to, are favourable to an upward turn in 
the quotations, the stocks of Scotch pig iron 
are still increasing at the rate of upwards of 
2000 tons per week. If the wages dispute in 
Cleveland were likely to be of any duration, 
there is no doubt that it would indirectly affect 
our market and improve the value of iron; but 
it is not likely that this quarrel will be prolonged. 

Business was done in the warrant market on 
Friday morning at from 47s. 2d. to 47s. 4d. cash, 


- and 47s. 4$d. to 47s. 6d. one month; the after- 
noon quotations being 47s. 3 cash, and 
47s. 8d. eight days. Monday being a bank 


holiday, no market was held. On Tuesday the 
tone of business was strong, with transactions in 
the morning at 47s. 6d. to 47s. 74d. cash, and 
47s. 9d. to 47s. 10d. one month; the market 
being rather quieter in the afternoon at 
47s, ‘hd. to 47s. 3d. cash. Yesterday business 
was done at 47s. 2d. to 47s. 5}d., and 47s. 8d. one 
month. To-day —Thursday—business done at 
47s. 34d. cash to 47s. 74d. one month. 

Certain qualities of makers’ iron being scarce, 
as above stated, and the shipping e being 
very heavy, the quotations are to some extent 
improved, and are now as follow :—Gartsherrie, 
f.o.b. at Glasgow, per ton, rg pte 1, 58s. 6d.; No. 3, 
53s. 6d.; Coltness, 59s. and 54s. 6d.; Langloan, 
59s. and 54s. ; Summerlee, 57s. and 49s. 6d.; 
Calder, 57s. and 50s.; Carnbroe, 51s. 6d. and 
48s.; Clyde, 51s. 6d. and 49s.; Monkland and 
Quarter, each 48s. 6d. and 46s. 6d.; Govan at 
Broomielaw, 49s. and 47s.; Shotts’ at Leith, 
58s. 6d. and 54s. 6d.; Carron at Grangemouth, 
49s. 6d., 5 lly selected, 52s., and 48s, 

Kinneil By and 46s. ‘Glen. 

ock at mong Sin 6d. and 48s, 6d.; 

glinton, 48s. 6d. and 46s. 6d.; Dalmellington, 
48s. 6d. and 47s. 

There is no improvement so far as can be ascer- 
tained in the condition of the malleable iron 


trade. 

The coal trade continues very active, a large 
amount of business being done. 

The Fife and Clackmannan Miners’ Association 
has resolved that from this week the men will 
begin to restrict their work to five days per week 
of eight hours each. 

The West of Scotland Gas Managers’ Associa- 
tion has held its tenth annual meeting at 
Dumbarton under the presidency of Mr. Samuel 
Dalzell. A number of interesting papers was 
read, and discussions took place on the illumi- 
nating power of gas, the general opinion seeming 
to be that in Scotland the stan of illumi- 
nation should not be less than twenty-five 
candles. 


WALES & ADJOINING COUNTIES. 
(From our own C 

THE prominent feature of the past week has 

been the sliding scale discussion. Messrs, 

Burnyeat Brown and Co., of the Aberghorki 

Collieries, are expected to follow in the track of 


the Ocean Collieries. There was an important 
meeting held on Saturday last at Car iff, in 
order to revise the e of the iated 


Masters, Mr. W. T. Lewis in the chair. It 
ap, , however, that the house-coal men 
dissent from being bound by a scale which 
affects also the steam-coal men, and for the pre- 
sent the movement is in abeyance. 

There is a partial strike at Dowlais amongst the 
men of the Goal Mill, and itis stated that the rail 
straighteners of these works and the neighbouring 
works are acting together to get an advance of 


es. 

. is not so good a demand for steel rails. 
Business in fact in most branches of iron and 
steel has fallen away a little, and in consequence 
several planned re-starts are again hanging fire. 
With r to the management of Dowlais, 
Mr. Martin will shortly take up his post, and 
his entry is looked forward to with pleasant 
anticipation. 

I have not much improvement to record in con- 
nection with tin-plate. The demand is feeble, 
and prices offered low. 

The new Bute Dock Bill is to be the next sub- 
ject of interest. A hard fought contest is ex- 


Iam glad to note that Treherbert Foundry is 
in good condition. Orders are coming in from all 
parts of the country for the hauling engines. 

A good find of the best Mynyddyslwyn has 
taken place at Llancaiach, and a good round sum 
of ere A has been offered for the taking. The 
house coal pits of the Cwmfelin Valley are turn- 
ing out st This is being watched with interest, 
as the district—the Taff _ to be the 
successor of the Rhondda. e exports from 
Cardiff, Swansea, and Newport have been fully 
sustained. Cardiff and Newport have been ex- 
— active. Prices, too, are well main- 


CHARING-CROSS AND CANNON-STREET RAILWAY 
BripcEs.—On Wednesday, a Select Committee 
of the House of Commons sanctioned the - 
amble of the South-Eastern Railway Bill, which 
proposes to widen the present line from Cannon- 
street Railway to Charing-cross, and also to widen 
the Charing-cross and the Cannon-street railway 
bridges. Committee decided that the 


ing-cross bridge should not be widened by 
48ft. 


THE PATENT JOURNAL. 


Condensed from the Journal of the Commissioners of 
Patents. 


*,* It has come to our notice that some applicants of the 
Patent-office Sales Department, for Patent Specijications, 
have caused much unnecessary trouble and annoyance, 
both to themselves and to the Patent-ofice officials, by 
giving the number of the page of THe ENGINEER at 
which the Specisication they require is referred to, instead 
of giving the proper number of the Specification. The 
mistake has been made by looking at Tue ENGINEER 
Index and giving the numbers there found, which only 
refer to the pages, in — of turning to those pages and 
tinding the numbers of the Specisication. 


Applications for Letters Patent. 
*,* When patents have been “‘communicated” the 
es and address of the communicating party are 
cs. 


25th April, 1882. 
Avarms, W. Morgan-Brown.—{J. F. 
) 

1946. 
1947. 
1948. 
1949. 
1950. 
1951. 
1952. 
1953. 
1954, 


Batteries, C. V. Boys, Wing. 
Coxe, J. Jameson, Newcastle-on- Tyne. 
Propuctne Spray, L. H. Armour, Gateshead. 
BrssEMER CONVERTERS, 8. G. Thomas, London. 
Coxe Ovens, R. de Soldenhoff, Merthyr Tydfil. 
Hoorine Casks, A. J. Boult.—(M. Beasley, U.S.) 
Nut Lock, H. Haddan.—{ W. Courtenay, U.S.) 
Memoriat Piatss, H. Haddan.—(B. Olive, Paris.) 
Heatino Metat H. F. Taylor, Neath. 
1955. UmBRELLas, F. Wolff. Malmros, Sweden.) 
1956. Execrric Bartrerizs, T. J. Handford.—(B. 
Jarriant, Paris.) 
1957. Srerrine VessEts, A. Redie.—(J. Ericson, U.S.) 
1958. Steam Borers, G. Hawksley & M. Wild, Shefiield. 
1959. ORNAMENTAL SURFACES, J. Noad, East ‘Ham, and 
H. Salomon, London. 
1960. CLock Movements, H. H. Lake.—(F. Lane, U.S.) 
1961. Preventinc the Run Away of Horszs, H. Lake. 
—+(R. J. la Grange, U.8.) 
1962. Copyrnc Presses, E, Behrens, East Greenwich. 
1963. Surcicat Sprints, H. Hides.—(#. Porteous, 
Antwerp.) 
26th April, 1882. 
1964. Brakes for Carriaces, A. Archer, Liverpool. 
1965, Heap Coverina, C. Naish.—( W.  Gotaas, Norway.) 
1966, Preventinc Smoke, W. 
1967. Maximum THERMOMETERS, J. Haddan.—(H. 
Kapypeller, jun., Vienna.) 


1968. ComBineD Stream Enorne and E. 
Edwards.—(H. Hoffmeister, Austria.) 
1969. Expiostve Compounp, C. W. Siemens.—(C. 


Himley and L. von Frittzschler-Falkenstein, oD 


Nor Locks, J. T. Gissinger, U.S. 
971. Racks, C. J. Appleton and 8. 
Manchester. 


1972. Rartway Lamps, H. Defries, London. 
1973. Moutpine Sgccars, W. E. Gedge.—{A. Pothier, 


Paris.) 

1974. "ham, I. Henson, Derby. 

1975. VenTILaTors, T. T. E. Bladon, Birmi 

1976. Meat Tins, T. George, 

1977. Vatves, J. Baldwin, Keighley 

1978. DECORTICATING CHINESE Stacks, W. R, 
Lake.—(P. A. Favier, France.) 

1979. Urrnats, J. Berresford, Birmingham. 

1980. THERMOMETERS, C. Townsend, Bristol. 

1981. Prixtina Buocks with CoLour, A. 
M. Clark.—(J. Hutchison, U.S.) 

27th April, 1882. 
1982. CaRTRIDGE Macazings, G. Vaughan. 
Werndl, Austria.) 

1983. “VALVE Pumps, A. W. Coo; Dundee. 

1984. RerricEratine, J. Chambers, Manchester. 

1985. Low-waTer ALaRM, J. W. Kenyon, Manchester. 

1986. Sarety MaTcHEs, Field, Parkstone. 

1987. NapuTHa Lamp BURNERS, B. "Sawdon, Hull. 

1988. PutsomeTeR Encines, E. H. Greeven.—(G. A. 
Greeven, Germany.) 

1989. H. 3 Haddan.—( W. Stewart, Canada.) 

1990. WaTER-WHEELS, H. J. +E. C. Masson, 
France.) 

1991. Toots for Pipes, C. D. Abel.—(7. J. W. 
Geerkens, Germany.) 

1992. Stoppers for Borries, I. Burdin, Knottingley. 

1993. Umpreuuas, J. and F. 8. “Liley, London. 

1994. TeLecrapus, W. Chadburn, Liver- 


pool 

1995. Heatrnc Merat, H. H. Andrew, Sheffield. 

1996. MoLeskin CiotH, H. & H. King, Hebden Bridge. 

1997. HoroLocicat CanpLesticks, R. R. Gubbins, 
New Cross, and A. Thtimling, London. 

1998, OL VESSELS, J. Robinson, Bradford. 

1999. StorING ELECTRIC CURRENTS, J. Rogers, London. 

2000. Lire Savina, P. de la Sala, Hackney. 

2001. ManHOLE Covers, F. Dyer, London. 

2002. ExcavaTinc Macurne, T. Crampton, London. 

2003. Preventinc of ALE Casks, E. Caddick, 
Burton-on-Trent. 

2004. Broocues, J. G. Rollason, Birmingham. 

2005. Metatiic Hanpxgs, C. J. Gibbs, Stethwick, and 
A. Spooner, West Bromwich. 

28th April, 1882, 

2006. VerTrLaTInc GREENHOUSES, M. Willshaw, Lenton. 

2007. Sortinc Poratogs, C. Abel —(@. Gramhe, Stettin.) 

Enornes, F. C. Glaser.—(K. Teichmen, 

erman 

2009. RaiLway J. Chabrel, London. 

2010. Suoes, D., P., an ‘raser, Arbroath, 

2011. Corrosion of Prorecter D. 
Johnston, Govan. 

2012. Ratstnc Beer, J. Forbes, Coventry, and J. 
Hamilton, Smethwick. 

2013. J. Mitchell, Newcastle-on- e. 

2014. Treatinc Rice, J. T. Armstrong, Newcastle- 

15. Openinc Wixpow-sasnes, G. Hurdle and W. 
Davie, Southampton. 

2016. GLove Fasteners, W. J. Walden, Kingsland. 

(4. Stanley, U.S.) 


2017. Mosaics, H. J. Haddan. 

2018. Gear Courtine, H. Haddan.—(A. Brainard, U.S.) 

2019. Gas Burners, T. Fletcher, Warrington. 

2020. Exvecrric Lieut, J. C. Asien, Lower Norwood. 

2021. Cizaninc Woot, E. Mansfield, London. 

2022. Door Knoss, J. H. Welch, Birmingham, and B. 
W. Spittle, ‘Wednes 

2023. RecvLaTine Gas, Stevenson, Live: 

2024. Gas from Mars, T. Thorp, tefield, 


and T. G. Marsh, Oldham. 
2025. ORNAMENTING Grass, C. J. Bishop, St. Helens. 
2026. Rerricerator, W. R. Lake.—(D. W. Davisand E. 
W. Voigt, U.S.) 
2027. Foc Siena, T. Whittingham, Rugeley. 
2028. Sucar, W. R. Lake. (Le May May, Austria.) 
TreatTInc Skins, D. Gardner.—(N. Hardin, 


ussia.) 
2050. Switcues, R. Brougham, London. 
29th April, 1882. 
2031. Sprnpies, G. Golland, Nottingham. 
2032. Locks, A. M. Clark.—(A. Parise, Paris, and C. 
Flandin, Italy.) 
2033. Securinc Kyrre Biapes, M. Merichenski, Poplar. 
2034. Ratstnc Beer, J. J. , Manches' 
2035. Wurre Licut, J. Imray. (C. Clamond, Paris.) 
2036. Wasninc CLorues, T. Body, St. Austell. 
2037. ELectric INCANDESCENT Lients, A. L. Jousselin, 


2088. Wravixc Fazrics, J, Hamilton, Strathaven. 

2039. Pen-HoLpers, M. Fischer, Prussia. 

2040. Compinc Woot, J. Hardin Pegler, France.) 

2041. Boots, T. J. Handford.—(H. C. Gros, Germany.) 

2042. Tempves for Looms, W. R. Lak ke.—(La Societt de 
Tassigny Fréres et Cie., France. ) 

2043. Horszs’ Bits, I. Henson and E. Hall, Derby. 

2044. DyNaMO-ELECTRIC MACHINE, R. Brougham, London. 

2045. Surrine Supstances, C. Wellin, London. 


lst May, 1882. 

2046. Winpnasses, A. B. Brown, Edinburgh. 

2047. BripcEs, W. Wynne, London. 

2048. VacinaL Syrinoegs, E. de Pass, Lawrence, U.S.) 

2049. Fine Exrinocuisuers, J. R. Brown, 

2650. Rorary Morors, E. A. Brydges. A. Sieckenius, 
Germany.) 

2051. Wasaine Woot, T. J. Mullings, London, and W. 
Whiteley, Lockwood. 

2052. Generators, T. J. Handford.—(7. 
A. Bdison, U.S.) 

2058. Rar.way Door Fasrenrnos, P. M. Justice.—(J. 
W. Krepps, U.S.) 

2054. Rotary Mitts, J. A. A. Buchholz, London. 

2055. Boors, J. Keats, al, 

2056. Sewack, J. Shipway, Birmingham. 

2057. Gas Enornes, C. M. Sombart, Germany. 

2058. Gas ENGINES, ALN. Porteous, Edinburgh. 

2059. Currinc Paper, H. J. 
Belgium.) 

2060. Foc Horns, A. L. Wharton, East Grimsby. 


Inventions Protected for Six Months on 
Deposit of Complete Specifications. 


1982. SEL¥-LEVELLING Suiprs' Bertus, A. A. Young, 
Boston, U.8.—22nd April, 1882. 

1933. LIFE-PRESERVING MaTrresses, A. A. Young, 
Boston, U.S.—22nd April, 1882. 

1970. Nor Locks, J. T. King, Live L—A commu- 
nication from 8. Gissinger, Pittsburgh, U.S.—26th 
April, 1882. 

2029. Rerricgerator, W. R. Lake, Southampton- 
buildings, London.—A communication from D. W. 
— and E, W. Voigt, Detroit, U.S.—28th April, 


Patents on van the Stamp Duty of 
£50 has been paid, 
1670. Screw Prope.iers, N. D. Spartali, Liverpool.— 
29th April, 1879. 

1769. Fitter Piates, H. E. Newton, London.—5dth 
May, 1879. 

1635, Evecrric Licur, J. MacKenzie, London.—25th 
April, 1879. 

1682. Iron, G. E. Dering, Lockleys.—29th April, 1879, 

1737. F. Walton, Twickenham.—2nd May, 
187 


1640. 1 Tyre, F. Wicks, Glasgow.—26th 
April, 1879. 

1683. Puospnoric Iron, E. Riley, London.—29th 
April, 1879. 

1722. Pumps, C. Pieper, Berlin.—lst May, 1879. 

1759. RoLuxe Tea Lear, W. Jackson, Gainsborough, 
—8rd May, 1879. 

1662. Suips, G. D. Davis, Stepney.—28th 
Apri, 1 79. 

1709. “Canoixe Woot, I. Holden, Bradford.—30th April, 
187: 


1715, a Inox, W. H. Fryer, Coleford.—30th 
April, 1879. 
1770. Hay-cock eect H. A. Bonneville, London. 
—5th May, 187: 
Surps, P. M. Justice, London.—22nd 
ay, 1879 
Srapie, J. Pattison, Sheffield. —28th 
1879 
1666. Boots, J. H. Johnson, London.—28th April, 1879. 
1703. OBTAINING Sopa, J. "Townsend, Glasgow.—30th 


April, 187 

1704. Borers for PaPER-MAKING, G. \Sinclair, Leith, 
—30th April, 1879. 

1711. Stree, 8. G. Thomas, London.—30th April,'1879. 

IttuminaTine Gas, R. S. Ripley, London.—lst 

lay, 1879. 

1743. Brakes for Enoines, T. Burns, West 
Leigh.—2nd May, 1879. 

1749. Macuivery for Encrxes, T. Coltman, Leicester. 
—ird May, 1879. 

Evecrric Currents, J. 8S. Sellon 

H. Edmonds, —30th Apri, 1879. 
1701. ConDENSING Air, T . Cartledge, Manchester.— 
April, 1879. 


Patents on Mad the Stamp Duty of 
£100 has been paid. 
1523. Wixpinc Sewine Tureaps, J. P. Kerr, Paisley. 
—26th A » 1875. 
1529. FURNACE cre, T. Henderson, Birkenhead.— 
26th April, 1875. 
1551. GLass-meLTING Furnaces, C. W. Siemens, Lon- 
don.—28th April, 1875. 5 
1756. BREECH-LOADING SMALL-ARMS, W. Anson and 
J. Deeley, Birmingham.—11th May, 1875. 
1695. Excavator, J. Deas, Glasgow, and A. Nairn, 
Crosshill.—7th May, 1875. 
1618. Warprne, J. J. and G. Ashworth, Pendleton. — 
lst May, 1875. 
1726. Ice, J. Siddeley and F. N. Mackay, Liverpool.— 
10th May, 1875. 


Notices of ination to Proceed with 


pplications. 
Last day for filing opposition 19th May, 1882. 

5611. E. Edwards, London.—A com. 
from G. Erkenzweig.—22nd December, 1881. 

5623. Measurninc ELecrric Currents, C. A. Carus- 
Wilson, London.—23rd December, 1881. 

5628. Knitrinc Macuines, L. A. Groth, London.—A 
com. from G. T. Grosser.—23rd December, 1881. 

5636. Keyitess Watcues, C. H. Errington, Coventry. 
—23rd December, 1881. 

5640. Printinc Macuings, A. Clapton. —28rd 
December, 1881. 

5676. Dressinc Hips, &c., Morgan-Brown, Lon- 
—Com. from F. —27th December, 1881. 

OPENING &., tt, Eastburn.— 
December, 1881. 

5678. M. Wright, Wibsey. —27th 
December, 1881. 

5680. MippLincs Puririgers, C. D. Abel, London.—A 
C. Oberdorfer and C. Hinig.—27th Decem- 

, 1881. 

5687. Controtiine Execrricity, C. A. Carus-Wilson, 

London.—27th December, 1881. 


December, 1881. 
13. Coatinc Surps’ Bottoms, W. G. Little, Doncaster, 
and B. Nickels, London.—2nd Janua: , 1882. 
17. Increasixo the Heat of Furr, G. D. Peters, 
London.—2nd January, 1882. 
363. Rotary Motion, A. M. Clark, London.—A com- 
munication from F. Elbing-—24th January, 1882. 
484. Fincer Rios, W. R. Lake, London.—A commu: 
nication from R. J. e.—B1st 
504. Rartway Brak e, London.—A 
A. Rudolff an Pichler.—1st 


1882, 

573. for Suurt_e-Boxes, W. Haythornthwaite, 
Blackburn.—6th February, 1882. 

776. Marine Enotnes, G. A. P. H. Duncan, London.— 
17th February, 1882. 

808. ANIMAL Geancoat, J. G. Macfarlan, Richmond. 
—20th February, 1882. 

858. Sarery Lirts, A. M. Clark, London.—A communi- 
cation from J. McCarroll. —2ist February, 1882. 

1009. Surps, H. H, Lake, London.—-A communication 
from A. P, Bliven.—2nd March, 1882. 

1088. Brewery Coppers, G. Insk: kipp and J. Mackenzie, 
London.—7th March, 1882. 

F. B. Rawes, Stratford.—22nd March, 

88: 


2. 
1486. Botries, D, Rylands, Stairfoot, near Barnsley.— 


28th March, 1882. 
1591. Srarcn, &., H. H. Lake, London. — A com, 
E. Wilhelm.—lst April, B 882. 


1615. WaTER-PoWER, E. London,— 
3rd April, 1882. 


1635, Mecuanicat Toys, W. R. Lake, London,—A 
communication from W. A. Webber, G. B. Kelly, 
E. L. Rand, and J. L, Givan,—4th April, 1882. 

1637. Bearinos, J. H. Johnson, London.— 
A communication from A. Fesca.—4th April, 1882. 
1657. AUTOMATICALLY Piayina Pianorortes, W. R. 
Lake, London.—A communication from F, E, Moore. 

—5th Apri, 1882. 

1932. SELF-LEVELLING Bertus, A. A, Young, 
Boston,—22nd April, 1882, 

1033. LIFE-PRESERVING A. A. Young, 

Bos 22nd April, 1882. 


Last day for jiling opposition, 23rd May, 1882, 

5681. Dynamo Macutnes, J. Richardson, Lineoln,— 
27th December, 1881. 

5686. Cut-orr VaLves, H. H. Lake, London,—A com. 
from 8, A. Goodwin.—27th December, 1881. 

5692. AppLicaTions of Desions to Surraces, T. Jones, 
London. —28th December, 1881. 

5696. Recorpine Musica Norgs, J. Wallis, London.— 
A com. from J, Fihr.—28th December, 1881. 

5714. PonTaBLe Ovens, J. H. Johnson, London.—A 

tion from’ Messi Geneste, Herscher, 

and Co,—29th December, 1881. 

5720. Frre-Licuters, F, Holmes, New Cross, London. 
—30th December, 1881. 

5726. Winpinc Macuines, and T. Speight, 
Bradford.—30th December, 188 

5735. Heatino Water, T. Huddersfield.—31st 
December, 1881. 

5739. TREATING Mazz, T. B. Kinder, Anerley.—31st 
December, 1881. 

9, TUBE EXPANDERS, G, Allix, Poplar, London.—2nd 
January, 1 

25. Soap, G. , ae Millwall, London.—8rd January, 


Pacxine for Srurrinc Boxes, P, Blair, Birken- 
January, 1882. 

88. Srrippinc Cytinpers, &c., G. H. Kenworthy and 
J. Beard, Ashton- -under-Lyne, and J. G. Whitehead, 
Newton Moor.—4th January, 1882, 

43. Baroes, &c., E. Moxon, Tunbridge Wells.—4th 
January, 1882. 

46. Open Frreptaces, W. Haughton, Middle Temple, 
Tondon.—4th January, 1882. 

73. Horsesnors, J. Vernon, Newton Stewart.—6th 
January, 1882. 

103. Borries, A. Jacobs and I. Jacobs, London.—7th 
January, 1882. 

151. “BRAKDING Macuings, C. J. Leclere, London. 
—llth January, 1882. 

203. DisTrLLaTion of GLycERiNE, G. Payne, London.— 


14th January, 1882. 

271. Puriryine Grain, H. J. Haddan, London.—Com. 
from P. Lefebvre and J. —19th Janua , 1882. 

273. UMBRELLAS, &c., H. J. Haddan, ndon.—A 
com. from C. Neumeister.—19th January, 1882. 

$20. Recorpine the Game of Cuess, A. M. Clark, Lon- 
don.—A communication from L. Hours-Humbert. 
—2ist January, 

382. Dryinoc Tea, J. H. Johnson, London.—A com- 
munication from J. C. Allen.—25th January, 1882. 
41), Sewerace Guuutes, C. Pieper, Berlin. — 27th 

January, 1882. 

556, SECURING E. M. Verity, and 
B. Banks, Leeds.—4th 1882. 

643. Gas BuRNERs, Plunkett, London.—10th 
February, 1882. 

955. Repucinc Merazs, F. Wirth, Frankfort-on-the- 
Main.—Com. from H. Rissler.—27th February, 1882. 

1101. Meratiic Packino, G. Holcroft, Manchester 
J. Grundy, Ashton-under-Lyne. March, 1882. 

1127. Preservation of ANIMAL Matter, J. Imray, 
London.—Com. from F. Artimini.—8h March, 1882. 

1158. Keservoin Penno.pers, G. R. Hughes and T. 
Carwardine, London.—1l0th March, 1882. 

1249, MAGNETO-ELECTRIC MACHINES, C. » Levey and 
E. Lumley, London.—15th March, 188 

1346. BortLes, C. M. Taylor, 20th 
March, 1882. 

1374. Looms for Weavine, J. Stansfield, Colne.—2lst 
March, 1882. 

1390. Drivixe DyNamo J. B. Rogers, 
London.—22nd March, 188 

1418. Weavine Looms, A. Manchester.—24th 
March, 1882. 

1526. PRINTING TELEGRAPHIC MessaGes, W. R. Lake, 
London.—A communication from A, F. Johnson 
and F. B. Johnson.—29th March, 1882. 

1536. Bepsteaps, J. Reynolds, Birmingham.— 30th 


March, 1882. 

1558. Gov: ERNORS, Grantham. — 31st 
March, 1882. 

1561. Puriryiya Coat Gas, J. Walker, Leeds.—3lst 
March, 1882. 

1582. Propucine Copies of M. Farmer, 
Middlesex.—31st March, 188 

1593. GLoves, H. Urwick, St. John’s Hill, Wands- 
worth.—lst April, 1882. 

1625. Recovertne Leap from A Cowper 
and T. Sopwith, —4th 

1675. Vatves, D. Halpin, April, 
1882. 


1791, Wrre for Lockets, &c., E. Richardson, Birming- 
am.—14th April, 1882. 
1970. } Not-Locks, J. T. King, Liverpool.—A communi+ 
cation from 8. Gissinger.—26th April, 1882. 


Patents Sealed. 
(List of Letters Patent which passed the Great Seal on the 
28th April, 1882.) 
4744. Exrractino Fat from Bones, E. Edwards, Lon: 
don.—29th October, 1881. 
4765. — aye J. T. Lockey, Northwich. — 1st 
November, 1881. 
4782. Sewinc Marertats, E. H. Smith, New York, 
U.S.—1lst November, 1881. 
4785. PREVENTING INCRUSTATION in E, Ed: 
wards, London.—2nd November, 1 
4802. Wustrxa, William Brothers, Chemical 
Works, near Blackburn.—2nd 1881. 
4815. CARRIAGES for Lace Macuines, W. Spowage, 


—3rd 1881 

4816. Caxpuxs, L, A. Groth, London. —8rd November, 
1881 

4824. ELectric CURRENT a C. A. Carus-Wilson, 
London.—3rd November, 188 

4825. Dynamo MacuInes, ‘OA London. 
—38rd 

4830. Boats, W. R. Lake, London.—3rd November, 
1881. 

W. E. Fitzmaurice, Brus- 
sels.—4th 1 

4860. Carsons, C. J. Allport, London, and R. Punshon, 
Brighton.—5th November, 1881. 

4856. Suips’ SLeePine Bertus, W. R. Lake, London.— 
—5th November, 1881. 

4873. SMALL Fire- -ARMS, E. James, Birmingham.—7th 
November, 1881. 

4876. VENTILATING, W. Teague, Mlogan.—8th November, 
1881. 


E. Truman, 


4904. Consumino Smoke, E. P. Alexander, London.— 
9th November, 1881. 

4971. C. W. Torr, Birmingham. — 12th 
Nov 

5049. Branios for Axtes, W. R. Lake, London,—17th 
November, 

5296. Wirth, Frankfort-on-the-Main. 
December, 188 

NNELLING English; Hawley.— 

er, 1881. 

5430, Boruns’ W. C. Burder, Loughborough.—13th 
December, 1881. 

5494. Beconpary Cexts, J. W. Swan, New 
castle-on-Tyne.—15th December, 1881. 

5586. CoLouRING MATTERs, Wirth, Frankfort-on- 
the-Main.—2lst December, 188 

5621. TREATING Gases, F. Wirth, Frankforth-on-the 

> ves, A. C. Engert, Bromley: -Bow, London. 
—0th January, 


| 
| 
| 
| 

| 
| 

5688. Cymapuens, C. F. Varley, Bexley Heath, and F. 

_H. Varley, London.—27th December, 1881. 


May 5, 1882. 
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692. Treatinc Wueat, J. A. A, Buchholz, Vauxhall, 
London.—7th February, 1882. 

796. Fixep Waite Picment, H. Knight, Liverpool..— 
18th February, 1882. 

Fire-arms, J. Dickson, jun., and A. 

G. Murray, i 28rd February, 1882. 

917. Reriectors, Haddan, Kensington.—25th 
February, 1882. 

945. SappLE-Bars, J C, Reed, Watford.—27th Febru- 
ary, 1852 

(List of Letters Patent which passed the Great Seal on 

the 2nd May, 1882.) 

4584. Packine Casr*, W. H, Bennett, London.—20th 

October, 1 


4821. Measuring W aTER, W. Jones, Manchester.—3rd 
November, 1881. 


4826. Serinc Marreesses, G. Lowry, Salford.—3rd 


November, 1881. 

4834. ArracHING Horszs to Suarrs, H. Dickinson, 
Hudderstield.—4ih November, 1881. 

4835. SprinG Savery Hooks, J. Carter, Salford.—4th 
November, 1881. 

4839. Nut-Lockino Device, 8. Danischewsky, Paris.— 
—4th November, 1881. 

4841. PiANOFORTE a G. H. Brockbank, London, 
—4th November, 138 

4844. CLEANSING } Susstances, T. H. Cobley, 
Dunstable, and 4. Tidcombe, jun., Watford.—4th 
November, 1881. 

4847. Preparing Woon, &c., G. Little, Oldham.—5th 
November, 1881. 

4848. Locks, &c., H. Gibbons and A. Anthony, Hun- 
gerford,—5th November, 1881, 

4849. Repucine Friction, W. J. Brewer, London,— 
5th November, 1881. 

4851. Evecrro-morive Enoineg, D. T. Piot, London.— 
5th November, 1881. 

4855. Evecrric Lamps, J. B. Rogers, London.—b5th 
November, 1881, 

4863. BraceLets, &c., H. Allsop, Birmingham.—7th 
November, 1881. 

4870. Fo.pinc Brns, &., H. Gardner, London.—7th 
November, 1881. 

4877. PICKLING Steet, T. H. Cobley, Dunstable, and 
C. Monckton, Harefield.—8th November, 1881. 

4884. TRANSMITTING Motion, D, Young, London.—8th 
November, 1881. 

4896. Paoroorarnic Emutsions, J. Plener, London. 
—8th November, 1881. 

&c., C. Ketley, London.—8th Novem- 
er, 

4931. Fuanorno, &c., Boiter Piares, J. Lyall, Govan. 
—10th November, 1881. 

5000. Mercurial. Ain Pumps, C. H. Stearn, Newcastle- 
upon-Tyne.—15th November, 1881. 

6003. WareR-cLosets, H. Barron and H. Raimes, 
London.—15th November, 1881. 

6038. for SHearinG, F. Guillaume, Paris.—17th 
November, 1881. 

W. 8. Welton, London,—19th Novem- 

6081. Srergotypinc Apparatus, F. Harrild, London. 
—2lst November, 1881. 

ay. Biocks, C. D. Abel, London.—23rd 
‘ove 

5131. J. Imray, London.—24th 
November, 1881. 

5203. Printixc Fasrics, J. Kerr and J. Haworth, 
Church.—29th November, 1881. 

5251. WasHinc Macuines, W. B. Brooker, Bootle.— 
—380th November, 1881. 

G. F. Redfern, London.—2nd Decem- 
er, 

5497. Carryina Boxes, C. A, Carus-Wilson, London. 
—15th December, 1881. 

5566. ELecrric Currents, A. Millar, Glasgow.—20th 
December, 1881. 

48. Fotpine Neckties, M. Steinbock, New York, U.S. 
—4th January, 1882. 

Concrete, J. Jackson, London.—l2th January, 


882. 

284. Vesseis, T. Teodorescq, Galatz, Roumania,—19th 
January, 1882. 

436. ELecrric Te_ecrarH Printina, J. Imray, Lon- 
don,.—28th Jannary, 1882. 

439. Seats of Tricycies, A. Burdess, Coventry.—28th 
January, 1881. 

440. ABSTRACTING gy G. Neilson, Summerlee, 
N.B,.—28th January, 1 

O. Wright, Dudley.—10t 

676. Svoan, C. Scheibler, Berlin, Germany. —11th 
February, 1882. 

683. Batt Bearinos, A. Burdess, Coventry.—llth 
February, 1882. 

730. Measunina Exectric Currents, C. A. Faure, 
London.—15th February, 1882. 

760. DyNaMo-ELEcTRIC Macuines, C. W. Siemens, 
London.—16th 1882. 

818. Reapinc Macuines, W. P. Thompson, London.— 
20th February, 1882. 

833, PERPETUAL P. Justice, London.— 
2lst February, 1882. 

843. DeracninG Suips’ Boats, J. A. Wilkinson and N. 
McGounell, Folkestone.—21st February, 1882. 

867. CarnRiaces of Lace Macuines, H. B. Payne, 
Nottingham.—22nd February, 1882. 

876. Spinninc Macuinery, G. Perkins, G. Wimpenny 

and J. H. Evans, Manchester.—28rd February, 1881. 

899. Corron Lappinc Macuings, W. R. Lake, London. 
—24th February, 1882. 

968. Curtinc Hotes, C. Scriven, Leeds.—28th Feb- 


ruary, 1882, 
970. Lanterns, G. Bray, Blackman-lane, Leeds. —28th 


ruary, 1882. 
978. Gas, W. R. Lak 


e, Southampton-buildings, Lon- 
don.—28th F 


882. 
992. PROPELLING Suips, J. Cooke, Richmond,—lst 


March, 1882. 
1063, Exrractinc Merats from Ores, H. H, Lake, 
London.—4th March, 1882. 


List of ‘Specifications pu published during the 
nding April 29th, 1882. 


3179, o4; ‘i 10d.; 3870, 6d.; 3887, 6d.; 3925, 6d.; 
8089, 4d.; 3952, Gd.; 3961, 6d.; 3970, 6d.; 3976, 6d; 
; 4001, 6d.; 40C8, 6d.; 4014, 4d.; 

4029, 6d.; 4031, 6d.; 4036, Gd.; 4038, 10d.; 4042, 6d.; 


8978, 6d.; 8098, 4d. 


8 
4197, 4198, 
4208, Gd.; 4204, 2d.; 4205, 


4221, 2d.; 4222, 2d.; 4223, 6d.; 4224, 2d.; 4226, 2d.; 
4228, 24.3 4231, 4d.; 4232, 6d.; 
4236, 4238, 4239, ads 4240, 8d.j 


4258, 4259, 4260 
4264, 2d.; 4266, 6d. 4266, 6d.; 7, 
4271, 6d.; 4274, 6d.; 4810, 4d.; 4310, 
4861, 6d.;" 4866, 4424, 6d.; 4514, 6d.; 448. 


Specifications will be forwarded b; from 
the Patent-office on receipt of the 


4112, 4118, 8d.; 4114, 6d.; 4115, 6d.; 4116, 2d.; 
4120, 4121, 4128, 4129, 6d.; 


4212, 4d.; 4214, 4d.; 4216, 2d.; 4220, 6d.; 


4262, 6d.; 2d.; 
6d.; Li Aaa, 6d.; siesta, roughened, serrated, or indented, com: of 
4d. 


ABSTRACTS OF SPECIFICATIONS. 


S170. PREPARATION FOR HEALING WouNnDs AND 
ks, @. e, Barnet.—2ist July, 1881. 2d. 
This ro the combination with unctuous 
materials of the medicinal properties obtained from 
the plant trigonnella coerulea, 


8691. Vessels AND MACHINERY FOR AERIAL NaviGa- 
TION, A. = Blackman, Nashville, U.8.—24th August, 
1881. 10d, 

This relates to a vessel for acrial navigation in the 
form of a cylinder with conical ends or in the form of 
a shuttle, constructed upon one general framework of 
metal rods, tubes, or the like, and covered with or en- 
closed in an envelope of thin metal, silk, canvas or 
other suitable material. The vessel is di vided into a 
gas field, and hull, with cabins and machinery com- 
partments. 


8808. Improvements IN THE MEANS AND APPARATUS 
FoR Conveying Sounp TO A DISTANCE FROM 
TueEaTRES, &c., BY TELEPHONIC TRANSMISSION, 
D. Abel, London.—(A communication from C. Ader, 
Paris.)—1lst September, 1881. 

The inventor uses two sets of. transmitters, one 
on each side of the stage, one of the receivers 
being connected with a transmitter on the one 
side, and the other with a transmitter on the other 
side. In this way the listener can detect by the 
variations in the sounds transmitted to either ear on 
which side of the stage the speaker is. To avoid the 
shocks occasioned by walking on the stage, the trans- 
mitters are placed in boxes, the bottoms of which are 
filled with ead and which "rest in caoutchoue blocks. 
As batteries will not last during a long performance 
without polarisation, the inventor em mploys a distribut- 
ing apparatus by means of which a battery for 
each transmitter can be switched on after a stated time, 
interrupters being ie in circuit to prevent any 

noise in the ioned by the change 
of batteries. 

83812. An ImproveD METHOD OF AND APPARATUS 
FOR TRANSMITTING SECRET MESSAGES BY ELECTRO- 
MAGNETIC as W. R. Lake, London.—{A 
communication from F. and PF. B. Johnson 
Brooklyn, New Tork: }-2nd September, 1881. 

Od. 


This invention relates toa method of transmitting 
secret messages by electro-magnetic ey y= instru- 
ments over ordinary rp = wires. The inventors 
= three instruments: one by which the sender of the 

e himself prepares it for transmission by means 
ft ie entations made by the machine on a strip of 
per; a second, which the in es 
peer and thereby causes the third or receivi 
instrument, with which it is conne:ted by ordinary 
telegraph wires, to operate automatically and receive 
and print the m . The receiver prints the mes- 
sage in ordinary alp! betical letters whilst it is con- 
cealed from view and and it for 
delivery. The invention is described at pace, hat 
and with detail drawings. 
38°70. WasHINo AND Carnet, EB. R. Johnson, 
London.—6th September, 6d. 

This consists essentially te the combination of a fall 
down or front, the basin fixed upon said flap or 
front and tilting therewith into a vertical position, and 
the waste water tank for the basin to discharge into. 
3887. Fountain Pen- og D. H. Sparling, Old- 

on 1881. 6d. 


ink reservoir in “which slides a ton, or ked 
lunger, or rod, so that the reservoir can be c ed 

byd drawing the piston rod outwards and the ink be 

supplied to the pen by pressing on the piston or by 
admitting air. 

3808. ImproveMENTS APPARATUS FoR IGNITING 
Gas For ILLUMINATING BY MEANS OF ELECTRICITY, 
AND IN Batrertes CONNECTED THEREWITH, A. J. 
Hallam, Salford, and J. Walsh, Over Darwen, 
L hire.—Sth September, 1881.—(Not proceeded 
with.) 4d. 

The inventors use two metal pillars with screw a 
above each gas jet, the — leaping across 

pin to pin and igniting the gas. The invention ae 

relates to a means for lighting large districts at once 

by means of sliding contacts at a central point, and to 
an improved battery for this purpose. 

3925. Lockxinc Devices ror THE Roors oF CaRRI- 
AGES AND PERAMBULATORS, G. W. von Navwrocki, 
Berlin.—10th September, 1881.—(A communication 
from L. Schmetzer, Rothenburg, Bavaria.) 6d. 

Accordin of one arrangement the ribs of the hood 
are pivot’ ee fixed to the sides of the vehicle, 
and the front rib has a spring extension beyond its 
pivot provided with a stud, which as the rib is raised 
moves over the plate and springs into one or other of 

a series of holes or recesses formed in the plate, where- 

by the rib is held in the position into which it is 

moved, the = extension being sufficiently strong 
to hold the rib but not to prevent its 

— up or down ~ en force is applied thereto by 


$3926. Seconpary BATTERIES OR MAGAZINES OF 
Execrricity, J. 8. Sellon.—10th September, 1881. 


6d. 
The electrodes are of lead or other suitable ma‘ 
erein, spongy, precip or reduc 
The lead are rforated, serrated, 
pach or corrugated, and the claim is the construe- 
tion of secondary batteries of perforated plates or 


ead, platinum, or carbon, upon, in, or against which 
Daten spongy or finely divided ‘lead or oxides, or 
er salts L,, compounds of lead, or other suitable 

are, or may be, held. The 


exceeding 1s, must be remitted some forms adopted. 

ce order, :“% ble at the Post-office, 5, | 3929. An Improvep System or MULTIPLEX AND 

Mercadier, Paris.—10th Septem ssi. 10d. 


This invention refers to a system ott telographing, in 


—— the signals are produced by radiophonic effects. 
The figure shows two stations A and A! separated by 
a long line F, in which two sets of transmitting and 
securing apparatus are arranged. A _ continuous 
current from battery P passes successively from 
station A, through pak ao receiver and telephone 
R! T!, to R2 and T?, &c., by line In front of each 
receiver, made of banum, lamp-black, &c., are 
situated the openings of a wheel, rotating rapidly one 
continuously round an axis X. A diap! 

the same size as opening in wheel is fixed to a Seid 
shaft forming a prolongation of key lever M!, and 
when at rest closes the openings, thereby checking 
the radiations from source 8. T @ movement of MI 
empaeeeeny alternately allows and prevents the 
passage of radiations to selenium receiver R!, and pro- 
duces variations in its resistance, and therefore in 


EARTH 


the intensity of the current passing through said 
receiver. There is therefore produced in all the 
telephones T!, &c., a musical sound, the pitch of 
which is determined by the rate of ‘turning of the 
wheel opposite the respective receivers. It is thus 
ible to transmit Morse signals acoustically. The 
re shows the various arrangements of lenses and 
specula for conveying the light from source 8 to the 
receivers, Various modifications of the above with 
details of the apparatus are described and illustrated 
in the specification. 
3939. Worm Gearina ror Driving WASHING AND 
Warixoinc Macuines, Cranes, WINDLASSES, 
Shaw, near Hudderaysield.—l2th (September, 1881. 


mis consists in the combination of two worm wheels 
in gear with each other and in gear with two worms. 
3952. Liresoats, J. Wetter, New Wandsworth.—13th 

September, 1881.—(A communication from G. B. 
Berrell, Pennsylvania, U.S.) 6d. 

This consists of a mess lifeboat composed of two 
hemispherical parts connected | exterior flanges, and 
oa a by bolts, and constructed with a 

pregperf late and keel, forming integral parts thereof, 
the said boat being provided with suitable propelling, 
steering, and ventilating mechanism. 
$961. Construction or DRAINAGE FOR THE PURPOSE 
oF Destroyinc Noxious Gasgs, &c., R. H. Reeves, 
Isle of Wight.—14th September, 1881. 6d. 

The trapping may be done by means of a ton; 
shutter descending into the drain below the s' oo = 
the sewage, the portion of the drain beneath the 
tongue or shutter being dished or hollowed out so as 
to ensure the gas being trapped off whenever there is 
sewage in the drain. 

3970. PeramBULaTors, G. Asher, Birmingham.— 
14th September, 1881. 

This consists in the a Ee - with the body and 
framework of perambulators and other similar vehi- 
cles of annular flanged guiding plates, which are pro- 
vided, the one with a series of circumferential ——- 
recesses, and the other with a bernaipen spring bolt, 
which are so secured to the parts as to keep them in 
connection, and as to prt of them being freely 
turned into any required relative itions and peat 
matically locked therein, with a ity of being freely 
turned into any other required position and automati- 
cally locked therein. 


&c., W. Rainbow, Luton.—lith Septem- 
er, 1881. 
This consists in the combination of a rotary 
agitator or beater revolving in a vessel of square or 
other rectangular form, the form of the vessel being 
such as to prevent the liquid uiring a rotary 
motion by being carried round with the agitator, po 
rendering unnecessary the employment of fixed blades 
to check the rotation of the liquid. 
$3998. Hanpies ror Knives, Forks, &c., G. Renton, 
rg — 16th September, 1881. — (Complete.)— 


Void.) 

metal case is filled with bone, 
wd, or tip, the former being stam wo halves, 
which are solde ther after vy od of the 

, bone, horn, or tip. 
4001. Barus, Sinks, &c., J. Shanks, Barrhead, N.B.— 
This relatos to th aot bining togeth 

relates e arra ig or com er 
of the water supply, , and other apparatus of 
or connected with baths, ks, or other vessels for 
washing purposes. 
4008. Rock-sorrnc Apparatus, M. Macdermott and 

W. London.—17th September, 1881. 6d. 

is tes to improvements on patents No. 2542, 
dated 2nd July, 1877, and No. 2598, dated 28th June, 
1878. Instead of suspending and attaching a box to 
the standard of the apparatus, consisting of about ten 
different i a cast iron or other metal plate is 

ttached in the same way as therein 
described, ons Be on the upper part thereof, a tube 
which forms of the same casting as the plate, ~~ 
through which tube the main screw of the hi 


a current in the same direction, whilst the surround- 
ing coil is traversed at each half revolution by reverse 
currents, 

4027. MANUFACTURE OF CIGARETTES WITHOUT PaPER, 
M. Appelbaum, London.—19th September, 1881.— 
fre proceeded with.) 2d. 

leaf of tobacco is used instead of paper. 

4028. Cases on Prorectors ror Watcues, &., F. 
Wirth, Frankfort- -on-the- Main. —19th September, 
1881,—(A ion from G. Speckhart, Nurn- 
berg.) 6d. 

This relates to a case or covering of india-rubber or 
similar elastic material. 

4080. Lirtine Jacks, F. H. F. Engel, Hamburg.—19th 
September, 1881.—(A communication from J. F. W. 
Schultze, Hambury.)—(Not proceeded with.) 2d. 

This relates to rack and pinion Legare} and has for its 
object to reduce the friction of the rack ia its guides 
by using two pinions instead of one. 

4031. on Hank Hover OR 
REELING SKEINS OR HaNks 0} 
Mautsch, née Lecocg, Termonde, Belgium. ‘Sep- 
tember, 1881. 

This relates to the ‘employment of a series of adjust 
able arms, upon which to hold skeins of various 
lengths, which arms are mounted upon a swivelling 
device, which will conveniently support and contain 
the adjusting mechanism, and provide for clamping 
the apparatus to a table, board, or the like. 

40838. FiusH ror WaTer-cLosets, W. 
Wright, Plymouth.—19th September. 1881. —{Not 
proceeded with.) 

relates to the employment of a weighted lift 
pwr — covers the flush pipe at the bottom of the 


poy IMPROVEMENTS IN AND CONNECTED WITH 
OR MaGNETO-ELECTRIC MACHINES AND 
E.ecrro Motors, P. Jensen, London. —19th Septem- 
ber, 1881.—(A communication from T. A. Edison, 
Menlo Park, New Jersey, U. 6d, 
The object of invention is to regulate the 
generating capacity of cre. machines, One method 
doin, g this is shown in fr A to are 
n 


electric engine in a shunt circuit. Upon the shaft of 
its armature is a governor G, to which is connected 
switch lever L. The speed of "armature and governor 
depends upon the current in the shunt and main 
circuit. If the current is too little the speed falls, 
governor balls drop, moving L into contact with 8 
or 9, cutting them out of circuit, and causing an 
increased current through the field coils, and con- 
sequent increase of generative capacity. R to R%are 
resistance boxes. 
4085. TREATMENT OF SUBSTANCES FOR THE MaNv- 
FACTURE OF AN ADHESIVE OR GLUE, G. W. Brem- 
ner, London.—19th September, 1881. 4d. 

This relates to improvements i in the manufacture of 
ag or sub known as syrup 
of bip hosphate of alumina, crystalline, or mineral gum, 
or syrup ‘obtained from a mineral known as bauxite, 
to render those into a subst: of a more 
fibrous nature similar to glue. 


4036. Cicar Licurers, W. Clark, London.—19th Sep- 
tember, 1881.—(A communication from C. H. Vibbard, 
Aurora, and J. D. Brooks, Albany, U.8.) 6d. 

This consists in a cigar lighter constructed with a 
case provided with a hinged cover, and a spring eatch 
for holding the same closed, a tube vided with a 
> red spring and a tubular cap for holding a candle, a 

lotted and curved partition, having a correspondingly 

— spring attached to it for holding a fuse, a = 

wheel pivotted to the case for raising the fuse, 
mye h arm attached to the cover for igniting the 
fuse, and a curved — g for raising the cover quickly, 
whereby a fuse will be ignited and a candle lighted ited by 
the act of opening the cover, and the fuse nied 

to be again ignited by the closing of the cover. 

4037. Srconpary Barrerizs, W. Clark, London.— 
19th September, 1881.—(A communication from N. 
de Kabath, Paris.) 6d. 

This inventor claims the use of laminated and corru- 
gated sheets of lead. 

4038. Expression or Juice Sucar Cane, W. 
Thomson, J. Mylne, London, and J. B. Alliott, Not- 
tingham.—19th September, 1881. 10a. 

relates to an apparatus for the ‘expression of 
juice from the sugar cane, and consists partly in the 
combination of two vertical rolls, either plain or 
striated, and a fi to prevent the escape of cane 
downwards, but which will allow the expressed juice 
todrop. Modifications are described. 

4039. Corsets, H. E. Newton, London.—19th Septem- 
communication from M. Capn, New 

ork 

This relates to a corset in which a ~ is formed 
in either or each of the bosom-swells for the reception 
of a pocket-book, port-monnaie, or other article. 

Boots anp Suogs, H. Loads and F. Afford, 
Noreich,— 10th September, 1881.—(Not proceeded 
wi 

The heel is constructed in two parts, consisting of 
the heel proper and a detachable heel plate, which con- 
stitutes the weariug surface. 


passed. A Second part relates especially to the — 
and — of the cams by means of which the 
blow is delivered by the machine. 
4014. Mountine Crocuet CoTTon AND OTHER BALLS, 
H. Greg, Bolton.—lith September, 1881. 4d. 

This consists in turning the ball in two or more 
directions, with, by preference, carboard bands, and 
to which bands a hook or other convenient fi St 


4041. GLass &c., H. Codd, London.—19th 


This relates to bottles fitted with screwed plugs to 
fit into threads formed in the mouth of the bottle, 
and it consists in forming a threaded recess in the 
side of the bottle, so ae when a plug is removed 
be screwed into the will not get 
os 


4042. Gas S. Clark, Islington.—19th 


2 affixed for the purpose of attachment to a lady's 

ress, 

4025. Vetvet, S. and 
September, 1881.—(Not proceeded with. 

This consists principally in the Eheaane of 
fourteen ends or warp threads with nine or more sn 
or weft threads, each face pick floating over 
ends and then interlocking with the other three, rm - 
to make a fast pile. 

4026. Improvements IN DyYNAMO-ELECTRIC AND 
MAGNETO-ELECTRIC MacuinEs, B. de Pass, 

—19th September, 1881.—(A communication from la 

Socicté Anonyme des Cables Blectriques, Paris.)— 

(Not proceeded with.) 2d. 

wr... ty ith wha of the) invention is that of a fixed 

coil or an electro- 

of which always receive 


This relates ns whereby more com- 
bustion is obtained, and thi 
are more completely d 
tion, and by re-contact with the flames of the burner 
or lamp than with stoves of the construction hereto- 
fore adopted. 
4048. = oR VESSELS FOR THE TRANSPORT OF MILK, 
H. H. Lake, September, 1881.—(A 
» Austria.) 6d. 
This relates to a can with stiffening 
hoops, and a disc of wood attached to the bottom. 
A handle serves also to force down the lid and secure 
utes. © bn] lid being recessed to contain ice to keep 
e milk 


4044. Cuurns, J. M. Hill, Devon.—20th termber, 
1881.—(Not 7 with.) 2d. 


Within a barrel revolves a spindle carrying 
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several beaters in the form of blades > yemees 
and placed alternately at angles 


4045. | Boats FoR Racine AND PLEa- 
SURE Purposss, J. H. Clasper, Oxford.—20th Septem- 


ber, 1881. 6d. 
i viding the eosin with a kind of 
centre-board, some’ similar to the kind in use in 
ing boats, and the manner of arranging it to pre- 
vent the water entering the boat, and in arranging it 
to have different degrees of dopth. 
4047. Treatixc a Certain Pxant oR VEGETABLE 
MATERIAL FOR Various Purposss, M. Hilton, near 
20th ber, 1881.—(Not proceeded 


with.) 2d. 

The inner bark of the t known as broussonetia 
papyrifera, Vent, is boiled to remove the resinous 
matter, and then treated so as to separate the fibres 
therefrom, such fibres being then either made into 
yarn or thread or used to make felted fabrics. 

4049. Securrnc Picks Tro THEIR SHarts, 7. Trussell, 
Nottingham.—20th September, 1881. 6d. 

This consists ly in the construction of a com- 

—* pick for holing or under-cu coal and other 
similar purposes, in which the pick blade is secured 

toa band on, or forming part of, the pick shaft by 

means of one, two, or more vertical or longitudinal 

wedges, secured in the said band by one or more hori- 

zontal or transverse cotters. 

4050. Sprixas ror Doors, &c., A. Martin, Woolrich. 
—20th September, 1881. —(Not proceeded with.) 2d. 

The spring is fastened to the door, and its other end 
is jointed to a link, which is jointed to act as a hinge 
and fastened to the frame of the doer. 

4051. Dervinc Mecuanism ror VeLocipepes, R. 
Settle, Coventry.—20th September, 1881. 4d. 

This relates to a simple and compact form of double 
driving mechanism for velocipedes, and it consists in 
fitting in a chain wheel a differential barrel of one, 
two, or more diameters, carrying a row of studs on 
its differential peripheries. Attached to a sleeve 
heel is an inte’ ly recessed 
mding flange is fang on ‘its 
opposite side, keyed on = driving shaft 


4053. Revo.vine HeEts ror Boots anp SHOEs, ¥. 
Brown and W. Peover, London.—20th September, 
1881. 6d. 

A plate with teeth is attached to the fixed heel, and 


with it e a movable working in a socket in 
movable cea, which is thus prevented from turning 
when in use. 


CoNCRETE ry B. de 
th September, 1881.—(A communication W. 
ay New York.)\—(Not proceeded with.) 2d. 
This relates to a concrete material d of 


aglance. The coins can be removed through a slit i2 
the bottom of the cylinders. 

4068. CaRpiInG J. Haddan, Kensington. 
—2lst September, 1881.—(A communication from 
Gouchez et Cie., France.) with. ) 

is consists the 

sweeping roller for removing the flocks fibres 

the transmitting them to the cylinder, 

so as to be able to dispense with the top cards, which 
prevent a proper supervision of the mac. 

4069. IwPROVEMENTS IN AND RELATING TO INDICATING 
APppaRaTus OR SIGNALS FOR RatLway SWITCHES OR 
Points, W. P. Thompson, Liverpool and London.— 
2Qlst 1881.—(A communication from W. 


The “object of this invention is to give advancing 
trains notice of the =. of points whilst the 
trains are still distant them, and is carried out 
as follows :—A switch, a magneto-electric —— 


so that the escaping steam or water is directed down- 
ward into the said channel or cup. An opening in the 
side of the said channel or c' up is provided with a 
spout which curves outward and downward, through 
which the steam or water is discharged in a downward 
direction on to the fire. The invention further con- 
sists in providing the valve with one or more lifting 
air-inlet valves, so as to prevent the formation of a 
vacuum within the boiler or hot-water apparatus. 


«nn Sream GENERATOR FURNACES, &c., L. Shaw and 
P. T. Fletcher, —22nd September, 1881. 


The object is to promote the combustion of the fuel, 
so as to avoid the emission of 4 ~ toa great extent, 
and it consists in constructin, of tiles or fire- 
brick between the back en of the grate and the 
a, which is placed further back than usual, and 

inlet a is formed between the end of the 
~~ and the The latter is covered with a layer 
t fuel, and the prod of 


and a signal, are so combin that the 
the switch will cause the generator to actuate the 


4070. IwpRovVEMENTs IN AND RELATING TO INDICATING 
APPARATUS OR SIGNALS FOR RaiLway SWITCHES OR 
Ports, W. P. Thompson, Liverpool and London.— 
2lst September, trom W. 


the train to 
operate the signal a. whether points are pane 
or closed. A by 
a passing train, =a a met closing device and a 
switch are so connected that the circuit will be opened 
or closed by the act of opening and closing the switch. 
The signal is normally at danger, whilst the circuit is 
closed as well as the switch. An approaching train 
will actuate the =. from which a current will 
be sent to the signal, which will fall and indicate 
safety, if the switch be closed. If it be open, the 
circuit will be broken, no current will be sent to the 
signal, which will consequently remain at danger, 
warning the driver of the train that the switch is open. 
4071. Leno on Gauze Ciorn, 7. Bottomley, near 
Bradford.—21st September, 1881, 2d. 

In order to produce a — which is soft to the 

hand, light, firm, = can be produced at a little cost, 


woollen or angola wefts are woven into a leno or gauze 

warp. 

4072. Manuracrure or CoLovrep Sizep Yarns, F. 
A. Gatty, Accri .—2lst September, 1881. 2d. 


This relates to dyeing and sizing ee of cotton or 
other vegetable fibre, a consists in 
the yarns with the liquid colours or mordente, Lobtins 
in suspension from 6 to § oz. of flour, farina, eggs or 
other farinaceous substance for a ion of quid, 
and then exposing the impregn: 
action of steam or other } ‘or = 


granite, stone, or other non-calcareous matter, with 
asphaltum and mineral oil treated with heat and com- 
pressed into blocks for building and paving purposes. 
4055. Comsrnation Furniture, &c., F. and W. 
Parker, London.—20th September, 188i. 6d. 

This ists in a bined ottoman, box, couch, 
and lounge. 
4056. Wer J. Brskine, Tyrone.— 


20th September, 1881 
This relates chietiy to application of or 


licking rollers to the bottom pressing rollers of wet 
—— frames, for the treatment of » hemp, and 
substances. 


an IMPROVEMENTS IN THE PRODUCTION AND Em- 
PLOYMENT OF ConTrNvoUs ELEcTRIC CURRENTS IN 
Rartway CARRIAGES, &c., AND IN Usep 
THEREFOR, &c., H. Newton, London.—20: A 
tember, 1881.—{A communication from the Soci 
Universelle d Electricité Tommasi, Paris.) 6d. 
consists in the combination of a dynamo- 
machine driven by belting from the axle of the 
carriage in which it is , With a secon 
battery, an interrupter, and electric lamps, in such a 
way that a continuous current shall be supplied to the 
lamps, even though the train be ata standstill, and 
consequently the dynamo-machine also. 


4059. Improvements 1s Execrricat Bata Appa- 
RATUS TO BE USED FOR THE APPLICATION OF ELnxc- 
TRICITY TO HORSES AND OTHER ANIMALS, H. H. 
Lake, London.—20th September, 1881.—(A communi- 
Sn} an from Dr. B. Barda, Vienna.)—(Not proceeded 
wi 

This is an on the electro-magnetic 
bath apparatus described in patent No. 1107, dated 
14th March, 1881, so as to render the same applicable 
for animals, and "especially horses. 

4060. RecuLatinc THE DiscHaRGcE oF SECONDARY 
Batrerigs, &c., A. M. Clark, London.—20th 
communication from N. de Habath, 


resistances as varying of the Liquid 


in the batte: 


4061. + we AND DELIVERY OR DRAWING OFF OF 
VOLATILE AND INFLAMMABLE Liquips, H. H. Lake, 
London.—20th September, 1881.—(A communication 
B. Judytski, Moscow.—(Not proceeded with.) 


This relates to the storage and delivery of naphtha 
and other volatile and inflammable liquids, and it con- 
sists of a main reservoir enclosed in beton or stone, 
fitted with pipes and a force Ben to deliver the 
liquid to a drawing-off vessel. pro- 
vided by means of which carbonic acid gas can be sup- 
plied to the reservoir when a er 


4062. Sureppinc Sucar Cane, P. Thompson 
Liverpool.—21st September, = 
G. A. Baz, 
A’ horizontal drum has a series of curved blunt- 
edged blades fixed radially upon it, and revolves 
within a semi-cylindrical shell within which are fixed 
series of a blades, between which the drum 
blades; pass, suitable opening being provided in the 
case for the introduction ani discharge of the cane. 
‘os g composed of parallel bars is fixed in the 
a and the drum blades pass between the 
bars and break down through the grating the cane 
that is thrown upon it. 


40638. Hatr-prss, A. M. Clark, London.—2lst Septem- 
ber, 1881.—{A communication from M. T. Foote, 


-pin, the ends of which are first 
bent outwards and then inwards, the object being to 
form a clasp which seize the lock of hair, and prevent 
thel ming and accidental slipping out of the pin. 
4064. Lirtrxc on Dicornc Potatogs, &c., J. Ander- 
son, September, 1881.—(Not 


The object is to remove the potatoes from the 

a ee damaging them, and it consists in 

e reel or part of the machine which throws 

ae or cats up the of rubber, on 

r diggin e crops they are not injured. 

The “ ke” anol aiiadeell to the machine to retain 

the crops within any limited space when thrown out 
by the reel is also formed of india-rubber. 


4066. Fancy Boxes, J. Carter, ee Septem- 
ber, 1881.—( Not proceeded with.) 

This relates to fancy boxes for aes collars, 
cuffs, &c., and consists in forming a com: ent 
therein in which is gees a sundial adapted for show- 
ing true solar time in any position in which it may 

be placed by being carried on a magnet needle. 
4067. Recerractes ror CoIns oF THE VARIOUS 
C. Horner, Halifax.—2\st Septem- 
er, 1881 

This consists of a series of cylinders of varying sizes 
to receive the different coins, and mounted vertically 
in a case, on which is a scale denotin the value of the 
particular coin in each cylinder, and the number and 
total value of the coins in each compartment is seen at 


so as to burst the cells of the farinaceous 
substance and thicken the colour or mordant upon the 
— which thus become sized and dyed at the same 


4073. SHow-casEs FOR &c., 
Reddie.—21st 4 comm 
from Blood, New York} (Not 


‘ormed with ce ving r oo portions o at 

the front, spring pushers being in ah oaks : 

retainers, each Srerapting te the “sides and preferably 

also the back of the and having an open centre 

and front to permit of the top paper of needles bein, 

displayed, and to permit of the finger being 

upon the top paper to draw it outwards, 

devices being provided to hold the retainers down 

upon the tops of the cells. 

4074. Fasric APPLICABLE TO THE 
MANUFACTURE OF Skirts, Manties, &c., J. F. 

Wanner, London.—21st 1881. —(Not pro- 


ceeded with.) 2d. 

This relates to the uction ofa fabric sy the 
like itch pattern on its ite sides, 
— capable of ing made up with ei! side out- 

or uppermost. 
4075 Woopven J. Womersley, Norwich.— 
—2lst September, 1 6d. 


This relates to ees on patent No. 3141, 
A.D. 1872, and consists in forming the four sides of 
wooden boxes from one length of wood by cutting 

es at the —_ to form the corners, such grooves 

— formed of a semicircular form at the bottom, and 

the sides being V-shaped. A machine is described for 

cutting the grooves. 

4076. Cases ror Hotpinc Cicarerte Papers, B. 
Burr, Walthamstowe, and W. T. Scott, Stratford.— 
2Qlst September, 1881. —{Not proceeded with.) 2d. 

A number of faced ih pers are placed in a case 
furnished with a ged , on the 
is a spring to press on e top paj paper. e en e 
=i is coated with an adhesive substance so as to 
carry with it the top paper when the lid is opened. 
4077. anp ConTROLLING BLIND AND OTHER 

Corps, Sir C. H. Pennell, 
September, 1881.—{Not proceeded with. 

The check string passes ge two a Mh or pieces 
of wood, the — ion of ch acting upon the 
string e action of the blind, one of the 
plates being fixed to the window frame and the other 
actuated by screw pressure. 

4079. Motive Power AppPaRATUs ACTUATED BY 
Horses, &c., E. Bdwards, London.—22nd Septem- 
ber, 1881.(A communication from 0. Leinbrock, 
near Dresden.)—( Not proceeded with.) 2d. 

The horse is attached by harness toa post and stands 
on a movable floor composed of laths secured to an 
endless chain — over wheels on transverse 
shafts. As the horse tries to move forwards he forces 
the floor backwards and so actuates the transverse 


4080. STRAIGHTENING, PuncHING, Barsrne, CorLinc, 
or Cuttine into Lenctus &c., R. 
Pemberton, jun., —22nd September, 
1881.—(Not proceeded with. 

This relates to means for making a kind of barbed 
wire fencing, and it consists in the wire from 
a coil mounted on a reel to two sets of straightening 
rolls, thence over a punch worked by a cam, then 
throug h mechanism which inserts a steel ribbon into 
the aced holes, then between dies which cut off 
the piece of ribbon and stamp it into the desired barb 
form, pressing the barbs alternately to opposite sides. 
4081. Sarery FOR _Appa- 

ratus, J. Ch —22nd Sep a 
1881. 6d. 


N 


with a weighted shell or cap without upper openings, 


coe from the furnace meet gt upward issuing 
current of heated air, and mixing with it becomes 


pe me acid is rendered practically inodorous, 
after which sulphate of iron or ma’ ese is added to 
fix the ammonia by apne a sulphate of that base. 
The mixture is then mixed with an alkaline liquor 
and milk of lime and heated in a vessel, the vapours 
being condensed. 
4089. Brakes ror Rartway Carriaces, &., L. 
Silvermann, Westminster.—22nd September, 1881.— 


he axle, such chain having one end fixed to the 
cae and the other to a spring secured to a shaft 
carrying another drum connected by a chain or rod 
with the lever by which the brake blocks are applied 
to the wheels. 
4090. CLEANSING FLoors, &c., W. Saunders, Stepney. 
—22nd September, 1881.—(Not eded with.) 2d. 
Toa block of wood of trian form a handle is 
secured, and to the opposite sides are pivotted arms 
to carry an india-rubber roller, which acts as a 


~~ ieee as it passes over the bed of i 
4083. Measurinc Warer, W. Norwood- 
road.—22nd September, 1881. 
This relates to water meters ba of bearing 
or low pressure and registering the 
ity passed with accuracy, and it consists in pro “3 
piston meters with a metal cylinder 


m and made in several parts. der - 
divided into three chambers by > parti =o 
central orifices, the lower chamber 


piston sliding 0 on a vertical tube, within ¥ which isa sed 
with a flange at its lower part and a knob at top, and 
which acts upon the covers of the valves. The middle 
chamber also contains a piston fixed to a vertical tube 
extending through the up; 7 partition and sliding 
upon the red mentioned. tube is connected to 
the lower valve cover. In the upper chamber is the 
water inlet provided with a guard to reduce any suit- 
able pressure, and also con’ a valve-box with 
seats for two valves, each having ports and fitted 
with a slide valve. 

4084. Racquets, A. Hodgki , Manchester.—22nd 

September, 1881. 

the cords or strings through 
the frame of the so that they are level with 
be top of the frame, Pech on one side only, or on 

es. 


4085. anp CLay FoR MakixG 
Bricks, &c., C. H. Murray, Southwark.—22nd Sep- 
tember, 1881. 6d. 

This relates to the dies for shaping clay, and con- 
sists in forming each side of such dies o a cheek or 
= with grooves on its acting surface communica- 

—— a pipe supplied with Subricating material, 

plates extending the whole the die, 
= ving porous material arranged covering 
the whole surfaces thereof. 

4086. Gas Encrnes, J. Atkinson, Finsbury Park.— 
22nd September, 1881. 8d. 

This relates to engines in which power is obtained 


On the side of the —_ which comes 

nearest the surface to cleaned is attached an 

ordinary cleaning brush. 

4002. Currinc anp Brinpino Corn Crops, J. Howard 
and B. T. Bouayield, Bedford.—22nd September, 


6d. 

To impart the to-and-fro motion to the sickle of a 
“Marsh harvester” a lever is fitted to vibrate on a 
stud, and to one end of it a Pitman 7 is attached, 
while its other end is connected by a rod to the sickle. 
The mechanism for actuating the binding apparatus 
and the gathering reel consists of a shaft ng from 
the rear to the front of the machine, an ceed 
in the middle to give a to-and-fro vation to the 
packing levers. At the rear end of this shaft is a 
chain wheel, to which a chain extends from the 
Pitman crank wheel; at the front this shaft carries a 
bevel pinion to drive the a gay | reel, and it also 
carries a pinion and clutch to drive ‘the binding 
mechanism. The invention also relates to means for 
maintain 


ong "control of the movable jaw of the knot 
ook in the hook device described in patent No. 82 
A.D. 1880. 


4008. ImpRoveMENTS IN OR CONNECTED WITH 
CasBies, B. G. Brewer, 
September, 1881.—{A communication srom 
Delany and B. H. Johnson, New York. 
ceeded with.) 2d. 

This invention is intended to avoid the pressure on 
the wires of a cable enclosed in a lead pipe, whereby 
their insulation is endangered, which is effected by 
sey the intervening lead walls, which separate 
the various wires, of material which is wholly or partly 
added to the body of the pipe. 

4004. Pumps, F. P. Preston, Zz T. Prestige, and B. J. 
Preston, Deptford ; B. W. de Russett, Anerley; and 
J. A. Fowler, September, 1881. 


by the ignition and subsequent expansion of a com- 
bustible mixture of gas and air. The cylinder 1 is 
fixed in a water tank 2 forming the base of the engine, 
and in it works a piston connected to the crank pin. 
Air is in valve 5 with a water 
regulated by a coc e compressed air vered 
through valve 7 to the compressed air chamber 8, from 


gas 
igni “y 8 ‘de 28 is driven toon crank 29, and the cam 
80 regulates the exhaust, both being fixed on shaft 35 
driven from the crank shaft. 
4087. Curtinc Meta Puares, J. H. 
Stockton-on-Tees.—22nd September, 1881. 6d. 

This consists essentially in apparatus for cutting 
circular or elliptical holes, or both (taper or not), in 
metal plates, the said apparatus being provided with 


spindle att: ttachable to, or connectable directly with, 

late at the part to be cut out, the said spindle or 

the plat forming the centre of the machine 
and supporting or steadying the apparatus. 

4088. TREATMENT OF SEWAGE 4 REFUSE MaTTERs, 
&c., H. B. Newton nd September, 1881, 
A communication Srom Paris.) 4d. 

The object of this invention is to first disinfect or 
deodorise sewage and different animal refuse, and then 
extract | wen nitrogen from them under the form of 

iacal salts, and it consists in treat- 

the alan with an astringent, such as tannin, 
nuts, or other tanning material, and by the 
addition of a small quantity of milk of lime the 


la. 
This ists essentially in the combination of 
forming the improved pump, in which the Tarr of 
two horizontal or multi-acting pumps are 
opposite to one another in a 
aedien, and having a common valve box with one 


set of valves and with or without fixed pe barre 

covers, and containing the working gear for a 

the pistons, The longitudinal 
on of one arrangement. 

4095. Curomatic Printinc Macuivery, H. H. Lake, 
London.—22nd September, 1881.--(A communication 
from J. A. Heuse and G. Jowanny, Paris.) 6d. 

This relates to machines for prin various colours 
upon a continuous web, and it consists in leading 
such web of paper from the reel to a cylinder upon 
which are devices for securing the registering of the 

te colours. The paper goes thence to a small 
roller from which it passes tangentially to a blanket 
cylinders carrying the plates bearing the design 
printed. The paper peneiees one oder from the first 
cylinder, and another colour from the second, after 
ee and is dried in 

air. 

4096. Boxes CarryinG Borries, J. Nall, Peni- 
—23rd September, 1881.—(Not proceeded 


This re. the box 
by means of pins passed through the ends and bottom 
and then rivetted over. 
4008. Steam Borer W. Ireland, Maccles- 
Sield.—23rd September, 1881. 
This consists in the use and pee to steam 


gd and other furnaces of a hollow or cellular nies 
See “ a series of separate air passages fi 

wi F, and each 

with 


4099. Unnatnina, Fiesnine, &., Hives, SKINS, OR 
Pe.ts, J. W. Janson, London.—28rd September, 


This relates to improvements on the ‘ Molinier” 
machines, so that the skin may be worked pony av 


— upon both sides, and consists in 
under the ordinary indeed 


The power for operating the brakes is obtained from : 
the motion of the train itself by employing the rotary 
aprons ; and, further, to means for obtaining a more 
4093 
(086) = + 
| 
e 
ich it passes by valve 9 to the power end of the { 
inder, the valve being operated by a cam 10 and f 
er, such cam also operating the gas admission valve i 
which is actuated or disengaged by the governor. t 
gas _— by pipe 18, and mixing with the air is H 
veyed by another pipe to the cylinder; 20 is the { 
al 
shafts. Y, 
| 
| 
| | 
Boston, U.S.) 4d. | 
PY 
=] 
(4 | iF 
A Z — YW 
Z 
| 
| 
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india-rubber roller beneath the force to veloci whereby the rate between the of trunnions to ts which come at the 
sod distance trav. the periphery of the driving | and silicic acid, and poe from | lowest and points of ‘the 1 latter 
4100. B H. A. Bonneville, Paris.—28rd September, Pedals thee def as | 78°3 146 slowly revolves. 
coment from D. Cornill ani co a) wo per cen! Treatuent or Brewers’ WASTE, A. 
Paris. wife af drums, each free to revolve in a protoxide of 7 acid, and 8°2 per Clapham Park.—27th 
“This relates to ios pree of the fe anti- | but which when forwards carries the axle round | cent. acid, and applying such compounds to the 4d. 
septic, stomachic, and eutiapesnt of | with it by means of ratchets and pawls. To each | articles under treatment, preferably when held in seth relates to treating the known as “‘bot- 
orange lemon gad of the a chain is attached, the other being secured in water or grounds,” and ‘ 
flowers ge a leaves of wormwood to that peculiarly | to lever, so that they can be shifted along | pressure, and subsequently heating. ‘ones matter contained therein is recovered in a solid 
refreshing analeptic and und depure 7 beverage beer, | the latter and fixed at various ces from thefulcra, | 4140, Mums yor Srimmina Woot, Corron, &c., 7. | or semi-solid form, and the fluid portion in a bright 
and to gaseifying the thus varying the speed of w H. Blamires, Huddersfeld.—26th September, 1881. | state. 


4101. CLEANsING, AND Dyxine 
Buripinas, &c., Baron @. J. C. Liebhaber, France. 
—28rd September, 1881 


for cleansing an table 

= matters being employed to produce the 
colour, 


4108. Compixep Cramp, Driver, anp 
ror Usk wHEN WorkKING FLOORING AND 


mt end ofa “Ay cramp has two arms, 
shoe to receive a lever or 


4104. PoLvznrisino anp TREATING OF DiaMonprrenovs 
“BLUE-GROUND"” AND OTHER 8IMILAR EARTHY 
Marrers, J. Struthers, Hawick, N.B.—23rd 
September, 1 

The seat yoo earth is first softened or 
treated by steam, hot water, or very dilute acid within 
the machine, in oni which it is conveyed or fed forward to 
beating rolls to be broken up, and thence to sieves or 

tings and a crushing cylinder or cylinders to 

Break down the softer earthy matter while leaving 

the diamonds or hard stone unbroken. 

4105. Wisvine Taurean on Cop-runes on Spoots, &c., 
R. &pindlin, Zurich,—23rd September, 1881.—(A 
communication from i) and 
Zwirnerei, Niederutter, 8d, 

This consists in a new tathod of wind: 

tubes by cov the inner layers o: 
ter 


t evi successive thread by 

preceding one and completely covers it, 

4108. FOR BICYCLES AND OTHER VELOCIPEDES, 
nae B. Leeson, —23rd September, 1881. 


This relates, First, to a spring appliance placed 
between the lamp and the bicycle, so as to prevent 
the lamp being extinguished when travelling over 
rough roads; and Secondly, to the means for attaching 
the lamp to ‘the axle. 

4108. Umpretias, H. A. Davis, Finsbury Park.— 
rd September, proceeded with. 


tes to ing 
to lie in close proximity to the stick, and consists in 
making the stretchers lie within recesses in the notch, 
and form ar or channel for the ribs which lie 
within the stretchers. 


4109. Bouse, &e., 
23rd 881.—(Not 
This relates to wes in which cords, — ratchet 
wheels, and pawls are employed for winding and un- 
winding the Cartehe from the roller. The roller is of 
wood, with metal axes to work in the brackets, which 


id, the bottom drawer remaining stationary ; and 
it con of means to cause s' 


4112. on Fisres Fisnovs 
J. A Beringer, Bradford. —23rd 
This relates to an printing rollers so 
as to allow of prin in one machine two or more 
sists in use an inary slubbing prin 
which delivers the ina 


This relates to on’ Brunton's tun- 


parts adjacen ereto; Thirdly, to a me’ 
applying to the face of the tunnel exca- 
vai and Fourthly, e arrange- 
of the chucks cutters. 


4114. Raisivo Forcino Warer, &c., W. Rain- 
bow.—23rd September, 1881. 6d. 
that communicates with the water to be raised, and 
it to pass through a nozzle and receiving cone 
which to the delivery pipe. 
4115. Froop Vatves For F. Dyer, Camden 


Town.—23rd September, 6d. 
The object is to prevent the font of high tides and 
floods buildings thro’ 


ugh the drain de = and it 
consists as a valve chamber in the drain pipe, 
and <= within it a ball float, which, when the 
valve chamber is filled, completely closes the passage 
drain pipe. 
“118. Drawina Corks From Bortues, J. W. 
ham, Surrey.—24th September, 1881.—( Not proceeded 
2d. 
is fitted to turn in a collar 


inary corkscrew 
| ‘at one end of a slotted lever acted upon LA, 
combination of other levers, one of which is a’ 


to a standard u; a or to encircle 

the neck of of the bottle. _ 

4118. Givixa CHancz ror Money, G. B. Absell, 
Kentish Town.—24th September, 


This relates to apparatus in which, or on a coin being 
dropped into the proper smaller 
denomination are given in 
in plate coin mechantsm 
where mf te placed under the receptacles for the 
coins to be given in exchange is released, and can be 
moved forward so as to w the requisite coins — 
pass out of the case. If the coin is not inserted in 
proper receptacle, the plate remains lock ye 

th September, 1881. 


The laths are made of wood and covered with paper 
of any desired colour or design. 
an. ms OR OF STRIPS OF 
ENILLE, "hompson, iver pool.—24th 
September, 1881. communication from &£. 
Lepainteur, 
This consists in A the intervals formed 
between two groups of threads in weavin 
with a guide formed of two threads, and which con- 
stitute an intermediate strand, and between which the 
cutting blades of any form are made to pass, so as to 
insure regularity of cutting. 
4121, Drivine AND OTHER VELOCIPEDES, 7. 
Heath, jun., Glamorgan.—24th September, 1881. 


This relates to a method of applying the driving 


The is ph 


4122. Pocker Kwire, Fork, AND 
communication A unegs ustria. 
proceeded with. = 
This consists of a knife, fork and spoon so combined 
that they are contained in the handle of the knife, 
the bowl of the spoon only being outside the handle. 
4123. on Borrixs, &., L. A. 
Groth, London.—24th September, 1881.—(A com- 
F. Prawnegger, Austria.)—(Not 
ya ent of an elastic sing 
and of a Dg a ce on bottle or 
of the neck of such vessels bei if 
—- at opposite sides to form | 
ce, consists 
the proj 


4125. Compina Woot oTHER Fisres, J. F. Har- 
ford.—24th September, 1881. 6d. 


This relates to improvements on patent No. 2009 
A.D. 1881, and consists in so ada a nip to the 
circular comb that by means of one pair of draw- 


being left as hitherto on the inside rv 
the large circular comb after the said rollers have 
— the sliver, thereb of 
ying an addi 
consequently of Gales off two ig hy as at 
4126. Coxpensinc Vapours ARISING FROM THE 
or JUICE, A. Chapman, 
Liverpool.—24th September, 1881. 

The object is to effect pommene in “he water em- 
ployed for condensing the vapours arising from the 
evaporation of cane 1 Provy or other liquors, and it con- 
— in combining an open s condenser with 

ther parts, so that the vapour condensed in the tubes 

may be returned in the shape of water over the tubes, 

80 be utilised to condense the further vapour 
entering the tubes. 

4127. “ALARM orn Communicator, B. J. B. 

ills, London 4th September, 1881.—(A 


we Charpentier, Paris.) 
which an electric current is tc 
ne cause an alarms to sound in case of fire, con- 
sists of two copper wires, the ends of which will be 
connected by means of a metallic soldering effected by 
the rise of temperature. 
4129. Spixninc, anp Preparina Corton, 
J. Bastow, Bradford. 24th September, 1881. 


ter uniformity of twist, and enable a 
foneth fo be spun on one bobbin ; and it consists in 
we tus which vary the of the 
rollers delivering the fibre to the cap spin as the 
amount of w the or the diameter on the bobbins is 
increased by the winding-on process. One mode of 
effecting this consists of a pair of dri cones which 
act as an intermediate gearing between the driving 
pe and the wheels ae the delivery rollers, one 
g driving shaft and the other 
to to the delivery 4k with a driving strap passing 
over the two cones. 
4130. Manvuracrore or Putp From Carppoarp, &c. 
Horne, September, 1881. —(Not 


with.) 
object is to card) which 
shall be both prof nd it consista 


in adding to the @ phos ‘der, and 
gelatine and of 
potash. 


4131. MaNvrAcTURE oR TREATMENT OF Lace CURTAINS, 
&c., W. C. Horne, Bexley.—24th September, 1881. 


This relates to means for rendering lace 
it powder, 


as. Aspestos, &&., J. All London, 
and A. Hollings, Salford,— “September, 1881. 


The blocks of asbestos are subjected to a compound 
knuckle-like action, one a or dra 
motion in one the other a motion 
lateral therete. The cpgueubes to effect this may be 
suitable form consisting 

form caused to rotate with equal 
or speed, and one caused to traverse 
laterally a short distance whilst rotating by means of 
a cam or otherwise. 
41383. Porirication or Gas, &c. 
Wright, Beckton.— 26th September, 
the gas leaves the hydraulic main on the way to 


thee exhauster, it is mixed with a small quantity of 
atmospheric ~ * and then cleared of tar ina condenser, 


after which it is heated to from 400 d to 500 deg: 
F through tubés heated y the 
p jon from the retorts. > is 


4184. ALTERING AND ADJUSTING THE ANGLE OF TOILET 
&c., B. W. Elmslie, St. Leonards- 
on-Sea.—26th September, 1 

The consists under _Stationary frame 
d or sliding slab to 

4135. Suors ron Warmino THE Feet, G. H. Billi 
m.—26th September, 1881.—{Not precee 


ateke a of the shoes are made of a hollow case 
of warming the 
4136. For W. Trus- 

well, a 26th September, 1881. 

This relates to apparatus for heating buildings by 
means of low-pressure steam, and it consists of a 
boiler of any suitable construction, to which is con- 
nected a water su supply re vided with a back- 

pressure valve, such pipe ing also connected to a 
supply y cistern close at top and communicating near 
ttom with a feed cistern, the suppl of water to 
which is controlled by a ball tap. ber con- 
nected by a pipe with the boiler is aon above the 
level of the water supply, and one or more circulatin, ing 
pipes draw their supply of steam from this chamber 
and return it to bate | say cistern, which is fixed at 


such a height tha‘ jure of water will raise the 
back-pressure valve an the boiler always suffi- 
ciently charged wi 


4137. Powsn or Com- 
BUSTIBLE GAS OR "2 ‘atson, Glasgow. 
—2th September, 1881. 6d. 

This consists in the aoa. or mode of obtaining 
motive power by burning a combustible gas or vapour 
under pressure, wherein air and the gas or vapour are 

com and are burned et and an 
engine is worked like a steam engine by the increased 
pressure due to the burning. 

4189. Coatinc anpD oF METALS AND 
road. — 26: ony 

consists in + pnd not destroyed by 
exposure to a red 1 heat with glasses containing as 


8d. 
This relates to the em t of a) where! 
the return or back ts with. 


4142. Construction or on F. 
Aberdeen.—26th September, 1881.—(Not pro- 
ceeded with.) 2d. 


able rims or tires. 
4143. oF J. Renals, Lon- 
Siciger, Herisan, Switzerland.) 6d. 


ery 
4144. Apparatus For CHEeckING THE RecE!PT oF 
Mongy Taken vor THE Use or Posiic WaTER- 
N. Maskelyne, London.—26th Sep- 
Applied to the inside of the door of the water-closet 
or lavatory is a bolt to be shot by the person using the | @ 
4145. Socxers ror Castors, D. Mackie and 
Jopson, Burmingham.—' September, 


The sockets are made solid, drawn from wrought 
metal, 


4147. Roastixa CHIcory, &e., W. R. Lake, 
26th ‘A communication 


4148. Jomurs on APPARATUS FOR SUSPENDING OR 
Suprortina Guasses, &c., H. 
Skerrett, Birmingham.—26th September, 1881.—(Not 
proceeded with.) 2d. 


to one a 
on which 


ongitud inally 


or divided lo 


i o eg of the the frame of the swing 


4149. Treatinc Coprer AND Propucinc Aa 
New Marat or A. Boston, U.8.— 
26th September, 1881.—( Not proceeded. with. y 2d. 


This consists in a copper when at or 
near a red heat a compositio’ of poe (or 
hate), and zinc 


bone dust (or 5 


4150. Apparatus ror DispLayinc CLoTHING In SHOP 
Wixpows anv OTHER Paces, F. Mcilvenna, Liver- 
September, 1881.—(Not wi 


This relates to a means for dispensing with the set 
screws, springs, &c. 
4161. Firepiaces anp GRATES FOR Rooms, 


Srom J. M. Cook, Cincinnati, 


fireplace grate is wueuartad of a back- oe a 
grated fire-box adjacent thereto, and led with a 
pam ds projecting through an open: 
, and a fire-box ig an 
which forms an ornamental front, and is 
allow the heat radiated from the rear 
to enter the room. 
4152. Apparatus ror Heatinc DwELLinc-HousEs, 
&c., W. R. Lake, London.—27th September, 1881.— 
(4 communication from . Hawley, Chicago, U.S.) 


elastic lining cemented or fastened in the stop cock. 
4155. Vesseis, &c., C. Simpson, 


novel sys of and apparatus for iy 
action vf steam, and the and 
indrawal of water. 

4158. Rotary 


nersville, 


6d. 
which two or more rot: 
and with the shell in which Saran comet to force 
a current of air or gas in one direction without permit- 
ting backward escape under pressure. The case con- 


sists of two semi-cylindrical flanged shells A secured 
between end-plates, and in it the rotating abutments 
C are mounted one above the other, the form of which 
will be seen in the drawirgs. —— are provided to 
adjust the abutment shafts in case the bearings wear 
unequally, 

4160. anp Rock-Borinc Macurinery, F. 
EBs Trefriw, North Wales.—27th September, 

twist bar of a second or @ tho turning of the tool with 
the coy of the ge 


cylinder, and witha at each end at right 
to the cyli 


ses to the air compressors. 

4162. Manvracrore or Putp, H. Olrick, Lon- 
don.—27th September, 1881. —(4 communication 
Srom M. L. Monroe County, U.8.)—(Not pro- 
ceeded with.) 2d. 

The invention is applicable to boilers of an oe Mwee 
but b: preference spherical, revolving on suita’ 

trunnions, and adapted to receive a liberal 

= uantity of stock and to expose it to the action of 

emicals with heat. Steam is — the 


trunnions an ecting therefrom, 
either or thea the shell, leading from the 


4164. Coron . Douglas, Stourbridge.— 
which an extra minute hand and dial index and an 
extra second hand are shown wi hands 
upon the usual dial face; or the extra minute hand and 
extra second hand may be shown upon a back dial if 
preferred. 
4166. Barrets ror Beer, &., W. 
on-Trent.—27th for holding 
a cask for 
the tap hole when 


an 
Bicyciz Sprivcs anp SADDLE ComsBineD, J. F. 
Walters, Bayswater.—27th September, 1881.—(Not 
proceeded with.) 2d. 


arrangement 

of bicycle springs and saddle ny a 
, yet sufficiently elastic or 
of above 


uced ca) the the 
4169. Propucina more ComPLeTE 


the back , and also its distance from the 


4171. Hypravuic C. R. Parkes, 
Millwall.—27th 


6d, 


serve as a counterpoise to the load to be raised, with- 

out the aid of the usual tail-jib balance. 

4172. Rovusine Beer, F. Miller, Essex.—27th Septem- 
—( Not ith.) 2d. 


cay 
spring, which acts on the t 
the intervention of “ rollers,”~ 
trackers,” “ prt back ” squares,” 
other suitable appliances, whereby the oon of the 
hammer is made dependent u that of the FA a 
or spring, and not upon that of the pedal itself. 
4175. Crusnixnc on Grinpixnc W. P. Savage, 
Lynn.—27th September, 1881.—( Void.) 2d. 

The mill is provided with differential 
of about equal diameter, such rollers. 
being variable by changing the q 


4176. Treatinc aND J. Gilles-- 
.B.—28th Sep 


irk, N. tember, 1 8d. 
This in fi led guide 
of the rolls in pans to shift the clay 
across the face of the rolls, or to itfrom the 


pported 
while being built up by means 
by means of sand 
will give to 
Articles of hollow-ware w 


4177. Smoxe-consuminc Fire-crates, G. Wolf, 
.—28th September, 1881.—(Not 


the- 
bars, and thence to flues and to the chimney. 

4178. SureRHEATING 
28th Sep 


J. Beard, Ashton-under- 
her, 1881.—(Not proceeded with.) 


ado up of ing allow of 
lifted out and replaced by 


Maxine Parer axp “ Boarp” From VEGE- 
‘ABLE, ANIMAL, OR MINERAL SUBSTANCES, &c.,. 
Tidcombe, jun., Watford.—28th September, 1881. 


orHeR Boarps, J. Hardinge, 23 
September, 1881.—{ Not proceeded with. 
motion by paw! in the upper part, and wor and the embroidery upon loose or o fabrics, such 
ing in a serrated tongue having also a breast-plate 
press 
upper part an: 
' compress the elastic pad 
proceeded with.) 2d September, 1881.—{ Not proceeded with.) 2d. 2 
. oe At the upper end of the glass chimney is fitted a 
transverse or cover, having an opening through 
its centre, preferably circular in shape, and of less 
— e opening being rtioned to the amount o! t 
This fib oh the process of roasting “coffee, to be produced. By this arrangement the rapid pass- 
chicory, cocoa, and other like substances, by hot air 
instead of by the hot fumes and gases arising from the 
combustion of charcoal or other fuel. 
consists 
rrangement the axis of the joint | —__ aeratt ) 
i glass turns is made split = 
nearly through its whole | 
length, the solid or undivided end being attached to } 
AN: 
AE 
o— 
may be placed either vertically or horizontally. One 
{ pom fhe a spool to receive the cord, and also a ratchet 
wheel to hold the curtain in any position by a pawl 1881.—(A communicati 
attached to the cord lever. .) 6d. 
4111. Dressino Cases, &c., 7. H. Mann, London.— 
23rd September, 1881. 6d. 
This relates to dressing cases in which side trays or he apparatus is in the shape of a beehive or in- 
are caused to swing outwards on the raising of verted basin, thickest towards the edge and gradually 
thinner towards the dome, which is ae tyre and 
has attached to its top a ring by which the rouser is 
and display its contents at the same time as the side attached and manipulated. , 
tra, 4173. Orncan Pepats To Pianororrzs, H. 
J. Rummens, Brixton.—2ith September, 1881.—{Not 
proceeded with.) 2d. 
‘Air is employed as a circulating or heating fluid. This relates to applying pedals for actuatin; certain 
The air is given a continuous and rapid movement in 
an endless _— through a heater, suitable conducting 
4158. Srop Cocks ror Liquips axp Gases, H. Hughes, 
plied with colour by a felt-covered roller revolving in or 
a colour-box, the sliver mre | between the prin 
roller a roller covered w 
i sliver then passes to a second prin roller &id 
me of suppo! machine uunnel 80 
as to = ey oon een and at the same time not 
to interfere w ts continuous progression ; Secondly 
to an improved method of lubricatin, the chucks and pan, and also forming a pug mill round the central 
driving shaft of the pan. Theair contained in ground 
clay is driven off or forced out by means of steam.. 
are pressed out ins’ of being built up are made 
longer than required, the prolongation serving to sup- 
ey port the article while drying. Special floats are used 
, to transport the articles from place to place. 
ing moist an: charcoal. \ e = 
SPAR 
: Batrade, Perpignan, France.) 6d. 
e, This relates to apparatus for superheating steam in 
KS steam generators, consisting of an extension of the 
> AD5 steam pipe into the fire-box or furnace of the boiler, 
<= such extension being surrounded by a tubular water 
— jacket, through which the water of the boiler is made 
to circulate. 
4179. Carpinc En 
Lyne.—28th Sep 
2d. 
This relates to self-stripping carding engines, the 
objects being to lift the fat nearest the taker-in, clean : 
and grind it, and put the clean flat to work near the 
doffer, and to — these operations automatically ;. 
also to set each flat separately. ¢ 
4181. oR CANE WITH OPERA-GLASS 
ComBINED, L. M. Promis, Philadelphia.—28th 
September, 1881.—({ Not proceeded with.) 2d. 
The head of the cane is hollow, and is formed with 
a concealed lid, an 
with the barrel 
ment. This o 
a folding handle. 
The board pulp is led between two travelling wires. 
over larger rollers, and when set the wires that then. 
apres for leading off the 
water from the pulp. e pi en passes a 
drying machine in a hot chemaber between no 
or hot felts or heated plates, or streams of desiccated 
air are introduced to carry off the moisture. When 
dry, the board is slit by circular knives or saws 
running at a higher speed than the board, and at the 
ee same time cross-cut by heavy cross-cut knives. 
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4183. Bricks an» Porrerrware, &c., Eng 
William-street.—2S8th September, 188i. 4d. 

River mud is run directly through ted rolls, 
and roasted ground lime, or hot or waste ground chalk, 
or roasted sand is added, so as to absorb the moisture, 
and the clay is then made — bricks, pipes, tiles, 
&e., such articles, afte: e first burning, being 
allowed to cool, and on reburnt at a much oo 
temperature. Pipes thus formed — be 
boiler first encased in iro! 

the articles is provided with 
plungers _A a ram worked by cams, so as to force 
the clay a dies, ferably of polished plate- 
glass, the in such dies being smaller at the 
supply poe , and for a certain distance, and of the 

correct size of the article at the delivery end. 
4185. Treatinc Catcarzovs Bricks, F. H. F. Bngel, 
urg.—28th September, 1881.—{ A communication 

from J. A. A. Renck, .) 4d. 

In order to prevent bric crecking or breaking up 
by the slacking of any lime they may contain after 
pee | burned, they are brought direct from the oven 

hilst still warm and placed in pits, which are then 
with water. The with the lime 
and kills it, without causing the bricks to crack, and 
when the operation is completed the bricks are 
removed, and are then ready for use. 
4186. German Yeast, G. W. von Nawrocki, Berlin.— 
28th September, 1881.—(4 
Paulmann, 4d. 


This 
from grains by ap} mation ol of or 
muriatic acid, or sour ih residue. 
Heatrxe WaTer BY ror Barus, &c., G. W. 
Wigner and R. H. Harland, London—28th Septeni- 


pplying bat 
lor su; an 

ae applying or directing the flame of a - 
adieal co and air against the outside of a por- 
tion of the circulating pipe itself which passes 
through the burner. 

4190. Srzam — H. Swift, Lower 


condenser Hm the same channel by which it 
passage governed by a slide valve 
for this purpose. 


throug 
valves communicati with the atmosphere and 
drawn in through inlet valves communicating with 
the ship's hold, “the rolling motion of the ship being 
utilised to alternately exhaust and compress the air 
at the opposite ends of the syphon pipe. 
= APPARATUS FOR INTERMITTUNG AUDIBLE SIGNALS, 
F. W. Durham, New Barnet.—29th September, 1881. 


6d. 
This consists in working the cock or valve of the 
subject to the pressure e working 
i and emission of which are timed by clock- 
work wound up by each stroke of the piston. 
4195. Compounp ok Mixture For CoaTING TEE 


dly, a 4 
operates ; and thirdly, devices 
for preventing the stick from worn by fric- 
tion of the s: 3 


4198. ARMOUR-PLATEs FoR Sutps, &., W. R. Lake, 
London.—29th September, 1881.—({A 


4206. Wasurne CLornes, &., W. Walke?, 
—29th September, 1881.—(Not proceeded with.) 2d. 
This relates to the rosa Senne of self-acting wash- 
ing machines or portable circulating clothes boilers. 
4210. Boats orn VessE.s, S. Pitt, Sutton.—29th Sep- 
1881.—{4 communication from R. P. Pictet, 


This pocee. in a special form for the bottom of 
boats. The curves are always of the parabola family. 
with concavity directed downwards. 

4212. Puriryinc Sewace, P. Spence, Manchester.— 
29th September, 1881. 4d. 

This consists, First, in the purification of sewage, 
after allowing gritty matter to settle therefrom, by the 
direct application thereto of salts of alumina or of 
alumina and iron in sufficient quantity to make a clear 
and nearly colourless effluent, and the recovery of the 
alumina and oxide of iron, for subsequent use in the 
same or in a similar process ; Secondly, in the use of 
the residual magma after separating the recovered 
alumina and iron in solution as a manure. 


4214. Treatinc To Ostarn Uservt Pro- 
pucts, H. B. Newton, London.—29th September, 1881. 
a communication from L. de Roussen, Paris.) 


as primary ucts, the 

bromide, and other salts being regarded as 
or bye-products. 

or Factories, &., AGAINST 

Philadelphia.—29th September, 1881. 


This relates to fire-extinguishing apparatus of that 
class in which pipes arranged within a building are 
connected with a water main or supply, and soonhed 
with valves arranged in connection with devices, 
which, when the temperature inside the building rises 
to a certain d Se ves to 
open and distribute the water from the said pipes. 
4223. Gas Moror W. King.—30th 

September, 1881. 


non-conducting material, for hot products 
of combustion to be used Z"aaniee power by 
expansion in a cylinder. 
4217. Macurss, T. South Stockton- 
on- Tees.—29th September, —{ proceeded with.) 
This relates to the construction of a weighbridge. 
4218. L Prrires, &.,J. R. Francis, 


temb 1881.—(d communication 
Warts, New Fork.) 


Dillingen-on-the-Saar, Germany.— 

me intimate connection of the base of the armour- 

steel cast on the same, is 

increased b: the surface of the sald base with 

alkaline silicates or boracic salts. 

4200. BrusHes ror axp Mepicat Pur- 
PosEs, A. ene Brussels.—29th September, 1881.— 


when the brush is in use the liquid, MO passing into 
the hollow teeth and out through the perforations 
therein, can be distributed as desired. 
or Iron, &., E. A. Parnell, Swansea.— 
tk September, 1881. —{Not proceeded with. 2d. 
This consists in improvements which relate, in the 
First place, to the action of oxide of iron from 
sulphates of iron—ferrous and ferric—and, Secondly, 
to the y of oxide of iron from the chloride 
of iron produced in tin- Due — when hydrochloric 
acid is edie for the iron plates, and to 
the recov. lorie therefrom. 
4208. APPLIANCE FOR HEaTING oR Re- 
TAINING Heat In OR SUCH AS 
Mi1x, Corrzg, J. Goudie.—29th Sep- 


This hw my in the construction of a heating or 
heat retain: vessel or receptacle with an inner and 
outer bag rubber, rubber and —, or other 
fiexible and water-tight material, connected 
to form a pocket for the reception of a bottle, flask, 
or other article, and also a chamber between the walls 
of the bags to contain hot water or other liquid, 
means being provided for filling in such liquid. 
4204. Appliances ror Securinc Casements, &c., H. 

Parsons, Dulwich.—29th September, 1881.—(Not 
proceeded with.) 2d. 

This consists in an application for securing case- 
ments anc doors when entirely or partly closed, con- 
once a staybar and fastener inaccessible 


4206. CouNTING AND ARRANGING NEEDLES FOR 


guide rails upon which a needle receiving 
raised sides works. Upon the said pir is 
ported a rectangular compound hopper, the said hopper 
g of a box open at to) = bottom and 
divided 4 a series of vertical parallel _ into the 
required number of divisions. Into these divisions 
ed = The open bottom of each compartment of 
und hi a by aroller orcylinder 


and the teeth of a 
couple or 
mn P simultaneously given to the whole of the 
rollers, the motion of the rack limited to the 
rotation in 


ly in the consolidation of all 
varieties of granular sulphurets into cakes, lumps, or 
blocks by mixing therewith metallic iron in commi- 
nuted or divided form, and causing this iron to rust and 
then form hydrated oxide or a basic salt in the inter- 
stices of the mass by ad: re with a saline solution. 
4220. Mera, Wueets ror Venicizs, W. R. Lake, 
London.—30th September, 1881.—(A communication 
from L. May, Ungarisch Ostra, Austro-Hungary.) 


ot 
This consists of a wheel Pe ays nave is constructed 
entirely of iron, o- or le metal, and 
is composed of a and rings of angle iron or other 
metal pieces. 

4221. on Purses, W. Morgan- 
Brown, London.—80th 1881.—(A commu- 
nication from F. W, Schwarz, Offenbach, Germany.) 
Not with, ) 2d. 

This relates with a metal rim or 
hiding dian, e those, it is composed of 
one flat piece of a of round, or oval, or even of 
irregular square form. opened, it lies out 
flat, the contents being open, as upon a dish or plate. 
4224 Presses roR THE MANUFACTURE oF Pris- 

matic GunpowpeR, H. Springmann, Berlin.—30th 
September, 1881.—(A communication from the Ber- 
liner Maschinenbau-Actien-Gessellschaft, Berlin.)}— 
(Not proceeded with.) 2d 
Verticz 


screwed with its lower end, the upper end fot this tube 
being provided with a bottom having holes for the 
pins to pass through: The pins are fastened with 
their foot in a circular block fitting into the said tube, 
and which is pressed upward against the bottom of 
the tube by a cylinder provided with a screwed neck, 
which turns in a female screw-thread cut into the 
lower part of the. hole in the pin-supporting beam. 
4265. Rotary Vatves, P. G. B. Westmacott, New- 


castle- Tyne.—1st October, 1881. 6d. 


mouth formed in radially moving pieces L in the 
plug E. 


Sarery Vatves or STeam 
C. Henderson, London,— 


This consists, First, in making safety valves cylin- 
drical and hollow, and mounti them at their lower 
extremities on the seat, which latter is fixed to the 
boiler ; Secondly, in furnishing the said valves inside 
and a little below the dome, with a piston or diaphragm 
which divides the chamber into two parts, one, the 
ower portion, constituting the seat chamber, and the 
other, or upper part, which is limited below by the 
piston and above by the dome. 
4226. Sasnes anp Frames, C. Hook, 
September, 1881,—(Not proceeded with -) 


‘ists in both sashes from the 
ome ends of chains <7. over pulleys at top of 
the window frame. 

. Pweumatic APPARATUS FOR RAILWAY 
Westinghouse, jun., London.—7th October, 
This consists in combining with a non-automatic 
pipe and cylinder on a carriage a pipe and cylinder 


arranged to work automatically, the cylinder having 
a m or fle sul 

in the non-automatic pipe. 


SELECTED AMERIOAN PATENTS. 
From the United States’ Patent Ofice Oficial Gazette. 
255,449. ga MacuINE, Daniel W. Pedrick, 


Philadel 'a.—Filed December 20th, 1881. 
Claim.—(1 for boring cylinders the 


combination, substantially as set forth, of a 
cornea | a central o opening for the passage of a 


ate a central 
socket for the recep’ he of a feed and coupling 
rods by which 


other. an appara’ 


[255 449 | 


bar, a feed screw concentric therewith, a gear 
Souineiah upon a casing which is fitted to move with 
the boring ~ 2 longitudinally on the feed screw with- 

out rotating with the boring bar, a sectional or divided 
nut pivotted to said gear, and a a which said 


with th said ha’ id connection 


free from said rail at 


substantially as and for the purpose 
255,575. Besr Coorer, Charles J. Bof’, Boston, Mass. 
—Filed August 15th, 1881. 
Claim.—({1) In a beer cooler the combination of two 
longitudinal pipes, a series of transverse pipes inter- 
secting the longitudinal pipes at points between the 


longitudinal into the transverse pipes, all substantially 
manner and for the purposes set forth. 
255,587. Steam Piovenrne, Fritz Brutsche, Berlin, 
Germany.—Filed July 9th, 1881. 
Claim.—(1) The snatch block carriage mounted upon 


swivelled w 1D, and com: of a frame Q a) 

shaft, sheave or ey eyed upon 

and provided with the clutch, bens, drum een 6, eral 

adjustable u shaft, means ‘tor 


clutch fixed in the bottom 
and band V, iat ofthe caring rams 


constructed and combined su’ 

me with a fixed pair of anchors, of a snatch-block 
carriage, engine, and chains con the snatch 
block with the engine, as described, so that after the 
band which connects the snatch-block with 
anchor has been shifted to and coupled with next 
anchor, the snatch-bloc may be drawn into 


its operative position in a line with anchor and the 

engine by the operation of the latter and the chains 
which connect it with the snatch block, substantially 
as and for the purpose herein shown and set forth. 


CONTENTS. 
Tae Enorveer, May 5th, 1882. 


Tae Sarpwricxts’ or 


or Wark oo OW 
Macuine at THe axp Svp- 
MARINE Exuisttion. (Illustrated. eo so SI 


MEcHANICAL VIBRATIONS AND Macw 
justrated. 


nut may be made to either engage wi 
from contact with the feed screw. 


255,497. Ececrric Lamp, 
H. Diehl, Elizabeth, N.J.—Filed 10th, 1882. 
a 


substantially as set forth. (2) The combination of a 
globe the light-giving part, an 
made integral the th, and secondary coil 

at the art, and 

and of a 
tothe d in inductive 
206,58 518. Ratt FoR FRAMES, 
ncis Leclére, Philadelphia, Pa.—Filed December 
1881. 


Brief.—The step rail is provided with yielding spring 
e 
adjustment =f said vA . Claim.—A rail 
A, provided with a clasping bearing B, which is cast 
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fe an 

Pockst- 

book 
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United Telephone Company v. Harrison .. .. 329 
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255.518] 
~ 
RO 
~ 
YA 
The improvements are based upon the fact that | N 
seaweed is capable of being made an abundant source INS H 
ASS 
A-—=—Z ends of the latter, and a series of removable plugs 
extending transversely through the longitudinal pipes 
— iY at points opposite the ends of the transverse pipes, 
N 
SSS 
The object is to increase the power of the engine Pe 
by removing the necessity of the exhaust steam 
having to be forced out from the cylinder into the (e223) 
“Cala | 
—29th September, 1881—{A communication from C. | | 
Archer, Norway.—{Not proceeded with.) 2d. XS 555758 
This relates to the use of an inverted syphon pipe m, 
WW, 
4 
| 
| 
Surnrace or TO PREVENT THE FORMATION OF | 
Rust, C. J. Davidson, Wolverhampton.—29th Sep- | 
tember, 1881. 4d. — 
A solution consisting of 2 oz. of gutta-percha dis- \ r\ 
solved in 1202 of resin spirit is boiled with 502. 
of camphor in 2 quarts of linseed oil, and to the SVS 
compound or mixture thus obtained is added a solu- | & 
tion consisting of 3 oz. of caoutchouc dissolved in 1 Ib. | a ie \ \ > s 
of turpentine, and there is added also 2 Ib. of plum- | 
bago or 2 Ib. of white lead, and also 3 pints of fi 
linseed oil, 1 Ib. of copal varnish, and 8oz. of liquid | Pa: OK | 
4107. Umpretias, J. Miniére, Paris.—29th Septem- 
ber, 1881. 6d. 
This relates to an umbrella which can be closed with =<. > 
om 
1 
The back is made hollow so as to serve as a reser- oa AAA iksjs 5 
voir or receiver for any desired liquid, and a number = 2 \ um 
of hollow teeth —— at the ends or points are z 
the globe and placed in circuit with ; light-giving 
; part, and a primary coil arranged exterior to said 
globe and in inductive relation to the secondary coil, 
perforating pins, and in a line with each of the com- 
255.497 
/ Q 
2 EADING ARTICLES— 
VENTILATION or THE St. GoTHARD TUNNEL .. 827 
4 325 
j 
GY 
ZY LEG “ULE 
V7 
Or 
Y 
RACK 
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INSTITUTION OF MECHANICAL ENGINEERS. 

Tue third paper read at the recent meeting of the 
Institution of Mechanical Engineers, which we have 
already in part reported in our columns, was by Mr. Daniel 
Longworth on 


Power Hammers witH A Movasie Futcrum. 


This paper described the uses of various forms of the 
movable fulerum power hammer designed by the author. 
The small planishing hammer, Figs. 1 to 3, is used for 
copper, tin, electro, and iron plate, for scythes, and for 
other thin work, for which it is sufficient to adjust the 
force of the blow once for all by hand, according to the 
thickness and quality of the material, before commencing 
to hammer it. The weighs 15 lb., and hasa stroke 


Fic.t 


variable from 2}in. to 9}in., and makes 250 blows per 
minute. The driving shaft A is fitted with fast and loose 
belt pulleys, and the belt fork being connected to the pedal 
P; when the pedal is released its weight moves the belt to 
the loose pulley. The fly-wheel on the shaft A is weighted 
on one side, so that it causes the hammer to stop at the 
top of its stroke after working, to enable the material to 
be placed on the anvil before starting the hammer. The 
movable fulcrum B consists of a stud, free to slide in a slot 
C in the framing, and held in position by a nut and 
toothed washer. On the fulcrum is mounted the socket 
D, through which freely a round bar or rocking 
lever E, attached at one end to the main piston F of the 
hammer G, and having at the other extremity a long slide 
H mounted upon it. This slide is carried upon the crank 
pin I, fastened to the disc J attached to the driving shaft A. 


Fic.3 


The crank pin, in revolving, reciprocates the rocking lever 
E and main piston F, and, through the medium of the 
pneumatic connection, the hammer G. The slide H, in 
revolving with the crank pin, also moves backwards and 
forwards along the rocking lever, approaching the fulerum 
B during the down stroke of the hammer, and receding 
from it during the up stroke. By this means the velocity 
of the hammer is considerably accelerated in its downward 
stroke, — as blow to be given; whilst it is 

ntly raised during its upward stroke. To alter the force of 
the blow, the hammer G is made to rise and fall through a 
greater or less distance, as may be required, from the fixed 
anvil block K, after the manner of a smith giving heavy 
or light blows on his anvil. By placing the slot C parallel 
with the direction of the rocking lever E when the latter 
is in its lowest position, with the hammer resting on the 
anvil, and with the crank at the top of its stroke, this 
' lowest position of the rocking lever and hammer is made 
constant, no matter what position the fulcrum B may have 
in the slot C. To obtain a short stroke and a light blow, 
the fulcrum is moved in the slot towards the hammer G ; 
and to producea long stroke and heavy blow the fulcrum 
is moved in the opposite direction. Fig. 3 gives the details 
of the pneumatic connection between the main piston and 
the hammer, in which Lewes | and packing glands are 
dispensed with. The hammer G is of cast steel, bored out 


to fit the main piston F, the latter being also bored out to 
receive an internal piston L, A pin M, passing freely 
through slots in the main piston F, connects rigidly the 
internal piston L with the hammer G. When the main 
iston is raised by the rocking lever, the air in the space 
id between the main and internal pistons, is compressed, 
and forms an elastic medium for lifting the hammer ; when 
the main piston is moved down, the air sant ge Y is com- 
pressed in its turn, and the hammer fo: down to give 
the blow. Two holes drilled in the side of the hammer 
renew the air automatically in the spaces X and Y, at each 
blow of the hammer. Figs. 4 to 6 represent the medium 
size forging hammer, for making forgings in dies, swaging 
and tilting bars, and plating edge tools, &. The hammer 
weighs 1 cwt., has a stroke variable from 4in. to 14in., 
and gives 200 blows per minute ; the compressed air 
between the main piston and the hammer is sufficiently 
long to admit forgings up to 3in. thick under the hammer. 
The movable fulcrum B, Figs. 4 and 5, consists of two 
adjustable steel pins, attached to the fulcrum lever Q, and 
turned conical where they fit in the socket D. The fulcrum 


lever is pivotted on a pin R fixed in the framing of the | Hall, is the large co 
machine, and is connected at its lower extremity to the | cargo-carrying 
ting screw T. The to-and- | 
fro movement of the fulcrum lever Q, by which heavy or | 


nut 8, in gear with the re 


point. In the first hammers he had made it was thought 
necessary, simply from custom, to put in piston rings, but 
afterwards they were entirely dispensed with, there 
were no rings in the hammers now made. With reference 
to the belt, there was of course some slipping, as Mr. 
Paget had suggested, and if that were continued very long 
it would have a wearing effect upon the belt, but it was 
only occasional, for it was only when the hammer was 
wanted to go slow, for one or two heavy blows, at the com- 


mencement of a forging, that any slip took place. The 
hammers had not been used for forging bolts and 
nuts; they had been used principally for forging in dies. 
Messrs, Avery, of Birmingham, were using them for that 


purpose very successfully, 


MERCHANT STEAM VESSELS AT THE SHIP- 
WRIGHTS’ EXHIBITION. 
No. 

Nor the least attractive of the many objects of interest 
on view at the Exhibition, Fishmongers’ 
ection of models of passenger and 

steamers belonging to the mercantile marine 
of this country. Among the principal of these are several 
of the recently-constructed large passenger vessels, such as 


light blows are given by the hammer, is placed under the 
control of the foot of the workman, in the following 
manner :—U is a double-ended forked lever, pivotted in 
the centre and having one end embracing the starting 
pedal P, and the other end the small belt which connects 
the fast pulley on the driving shaft A with the loose 
pulley V, or the reversing pulleys W and X. These are 
respectively connected with the ode wheels W, and X,, 
gearing into and placed at opposite sides of the bevel wheel 
, on the regulating screw in connection with the fulcrum 
lever. When the workman places his foot on the pedal P 
to start the hammer, he finds his foot within the fork of 
the lever U ; and by slightly turning his foot round on 
his heel he can readily move the forked lever to the right 
or left, so shifting the small belt on to either of the revers- 
ing pulleys W or X, and causing the regulating screw T 
to revolve in either direction. The fulcrum lever is thus 
caused to move forwards or backwards, to give light or 
heavy blows. By moving the forked lever into mid posi- 
tion, the small belt is shifted into its usual place on the 
loose pulley V, and the fulcrum remains at rest. To fix 
the lightest and heaviest blow required for each kind of 
work, adjustable stops are provided, and are mounted on a 
Y connected to an arm of the forked lever. When 
the nut of the regulating screw comes in contact with 
either of the stops, the forked lever is forced into mid 
position, in spite of the pressure of the foot of the work- 
man, and thus further movement of the fulcrum lever, in the 
direction which it was taking, is prevented. The movable 
fulcrum can also be adjusted by hand to any required 
blow, when the hammer is stopped by means of a handle 
in connection with the regulating screw. 


Mr. David Joy asked whether Mr. Longworth had 
found any similar difficulty with the bar E E, Fig. 1, 
which transmitted the power from the excentric to the 
hammer bar, that is, whether or not the jar of the shock 
caused it to suffer. He did not think there could be the 
least trouble with the piston or any other parts of the 
machinery. The question with him was whether the 
elasticity of the air in the two cylinders X and Y so took 
away the shock from the rest of the machinery as to pro- 
tect the bar E E from damage. 

Mr. J. J. Smyth said he had two steam hammers, one 
$ewt. and one licwt. The 14 cwt. hammer, used for 
making axles, had been at work, he believed, some nine or 
ten years; the cylinder had not required re-boring, and 
the only expense they had been put to was for new piston 
— Provided a power hammer of that class could work 
with equal economy as to repairs, it would be decidedly 
more economical of steam than a steam hammer. 

Mr, Paget asked a question as to the statement, “the 
heavy blows are given at a slower rate than the light ones, 
owing to the greater resistance which they offer to the 
driving belt.” He presumed what was implied by 
this was that the driving belt slipped with the heavy 
blows, and that meant a heavy wear of belt and great loss 
of power. 

Mr. Longworth, in reply to the discussion, said, with 
reference to Mr. Joy’s remarks about the strain upon the 
bar, there had never been any trouble with regard to that 


the City of Rome and the City of Berlin, of the Inman 
Line of steamers, trading between Liv 1 and New 
York; the Britannic pe Germanic, of the White Star 
Line, trading between the same ports; the Alaska, of the 
Guion Line; the Servia belonging to the Cunard Com- 
pany, also e in the Transatlantic trade; the Ka- 
venna, Clyde, arid India, of the Peninsular and Oriental 
Company, built for the East India and Australian mail 
trades; the Moor, Trojan, and Athenian, of the Union 
Steamship Company, trading between Southampton and 
the Cape; and the Garth Castle and Drummond Castle, 
lately added to Messrs. Donald Currie and Co.’s Cape Line 
of steamers. Of the remainder, several are types of cargo- 
carrying vessels employed in the North Atlantic and East 
Indian trades. ers, such as the Monarch Line of 
steamers, trading between London and — gg have 
been designed to ngers, , and cattle. 

‘ewe shipbui models of vessels 
built by them are Messrs. Denny and Brothers, of Dum- 
barton, who exhibit models of three vessels enumerated 
above built for the Peninsular and Oriental Company. Also 
models of the Bhundara, built for the British India Steam 
Navigation remy & the Rotomahana and Mahinapua, 
built for the Union Steamship Company of New Zealand ; 
and the Tridente built for service in South America. It 
is of interest to note that the whole of these vessels are 
constructed of mild steel, which material Messrs. Denny 
have used to a greater extent, we believe, than any other 
shipbuilders in the country. 

essrs. J. and G. Thomson, of Clyde Bank, exhibit a 
model of the Servia recently built by them for the Cunard 
Company ; and of the Moor, built for the Union Steam- 
ship Company’s service between England and South Africa. 
Other vessels built by Messrs. Thomson are exhibited by 
the owners. 

Messrs. R. Napier and Son, of Glasgow, exhibit a half 
model of the Parisian, built of steel in 1880 for the Allan 
line of Transatlantic steamers. A model also of the Aber- 
deen, a highly successful vessel whose engines we illustrated 
in our issue of the 28th ult.,is entered by the owners, Messrs. 
George Thompson and Co., for competition in Section B, 
Class 3, for steamers engaged in the Eastern trade. 

Messrs. Archibald, McMillan, and Sons, of Dumbarton, 
exhibit five models of steamers. Of these one represents 
the Clan Buchanan and Clan Drummond recently built 
for Messrs. Cayser, Irvine, and Co.’s Clan line of steamers ; 
another represents the Amsterdam and Edam, built for 
the Netherlands American Steam Navigation Company 
and employed in the American trade; a third model 
represents the Stamboul, built for a Marseilles company ; 
another represents the Lydian Monarch and two sister 
vessels, built for the Royal ay Shipping Company ; 
and a fifth represents the Diolibah, built for a Marneilles 
firm. In addition to the above, Messrs. McMillan have 
entered for competition in Section B, Class 1, the model of 
a twin screw steam vessel for the transatlantic mail and 

nger service. The dimensions of this vessel are— 
length. 600ft.; breadth, 70ft.; and moulded depth, 37ft. 9in. 
The gross tonnage is estimated at not less than 10,000 tons. 
Her indicated horse-power is 20,000, which it is calculated 
will give an ocean speed of 20 knots per hour. 


| 
| 
| 
} 
| 
| 
| 
| 
\ 
\ AY 
| 
1 
] 
i 
| 
— = 
Z 
iNF YN WIGG 
\G L hy, 
—YWwAGY 
Wyn WY Ys YY 
Yr N Y 
Yj, . GF YH N 
Yj Gy 
Y 
il | 
i il 
| 


338 


THE ENGINEER. 


May 12, 1882. 


Messrs. John Elder and Co., of Fairfield, Glasgow, 
exhibit models of the Alaska, built for Messrs. Guion and 
Co.; of the Imperial yacht Livadia, built for the late 
Emperor of Russia; and of the Stirling Castle, recently 
built for Messrs. Thomas Skinner and Co., for the China 
tea trade. The latter vessel, it may be remarked, has, so 
far, been highly successful, having on her trial trip 
attained a speed of 18} knots with 8500 indicated horse- 
power. Another fast vessel, the Austral, completed re- 
cently by this firm for the Orient Steam Navigation Com- 
pany, trading between London and Australia, is entered 
for competition in Section B, Class 2. 

The Barrow Shipbuilding Company contributes the 
model of the City of Rome, already mentioned ; a model 
of the paddle steamer Adelaide, built for the Great 
Eastern Railway for service between Harwich and 
Rotterdam ; and a model of the screw yacht Aries, built 
for Sir James Ramsden. 

_ Messrs, Short Brothers, of Sunderland, enter for compe- 
tition in Section B, Class 3, a model of a large cargo- 
carrying steam vessel, for trade between Europe and the 
East, vd the Suez Canal; and in Class 4 of the same 
section, models of three otber vessels, two of which are for 
the Black Sea trade, and the other—a self-trimming 
collier—for the Baltic. 

Many of the models, such as those of the City of Rome 
and ia, are marvels of exquisite workmanship, the 
elaborate deck —_ and the rigging in all its details 
being reproduced with faultless accuracy on the same small 
scale as that of the models. It is to be regretted that 
there is some want of uniformity in the scales to which 
the models have been made, as thereby some confusion and 
misapprehension is likely to arise in the minds of visitors 
regarding the relative sizes of the vessels which the 
models represent. By way of illustration we may men- 
tion that the model of the City of Rome is on a much 
smaller scale than those of the Servia and City of Berlin, 
and although a larger vessel than the Servia to the extent 
of 1000 tons, she looked insignificant by the side of her 
formidable rival. 

The advantages of such an Exhibition as the pre- 
cannot be overrated in respect of the amount of infor- 
mation which is disseminated by it regarding shipping 
and its development. To judge, however, accurately of the 
extent of the progress that has been made in recent years 
in merchant shipping, more especially in steamers designed 
for nger service between England and America, some 
of the earlier specimens, and, indeed, of many of those 
which have existed down to a comparatively recent date, 
should have been exhibited side by side with the magnifi- 
cent vessels which have superseded them. The Britannia, 
for instance, the first steam vessel which the now famous 
Cunard Company employed more than forty years ago in 
their Atlantic service, might with advantage have been 

laced side by side with the Servia, the Cunard Company's 

test addition to their fleet. The Britannia was a wood- 
paddle steamer of 1155 tons, and carried 90 passengers and 
225 tons of cargo. She attained an average speed of 8} 
knots per hour, and made the passage to America in 
tifteen days. 

Her latest successor—the Servia—has a tonnage of 
7400 tons, and she carries 3000 tons of cargo and 2000 tons 
of coal, in addition to 1000 passengers. She has attained 
a speed of 17°85 knots on the measured mile, and crossed 
the Atlantic recently in seven days seven hours and forty- 
one minutes, thus making the voyage in half the time taken 
by the Britannia. The Great Western, too, another wood 
paddle vessel, built by Patterson, of Bristol, in 1837, for 
the Great Western Company, and which earned a great 
name by making the voyage to America in fifteen days— 
an unprecedentedly short time—might with appropriate 
fitness have been represented in the list of models exhibited, 
together with some of the sailing passenger vessels, which 
not unfrequently took nearly six months in which to make a 
voyage which is now often completed in little more than a 
wee 

The first of the models to which we would draw the 
attention of our readers is that of the City of Rome— 
exhibit No. 296. This vessel, the model of which is 
shown by the builders—the Barrow Shipbuilding Company 
—was launched last year, and is, next to the ill-fated Great 
Eastern, the largest vessel afloat. Her length over all 
exceeds 600ft. Her breadth is 52ft. 3in., and her depth of 
hold is 37ft. The gross tonnage is 8415 tons, and the dis- 
placement is 13,450 tons. Her engines, which are also 
manufactured by the Barrow Shipbuilding Company, are 
compound-inverted, direct-acting, surface condensing, with 
six cylinders, the diameter of each of the three high- 
pressure cylinders being 43in. and of the low-pressure 
cylinders 86in. The length of the stroke is 72in., and the 
steam pressure 90lb. per square inch. She has eight 
boilers ; cylindrical return-tubular, fired from both ends. 
The propeller is four-bladed, and has a diameter of 24ft. 
Her engines are capable of developing 10,000 indicated 
horse-power, with an estimated speed of 18 knots. The 
vessel has already made two passages across the Atlantic, 
and has lately arrived at New York after a voyage of about 
eight days. The excellent workmanship in the model of 
this vessel we have previously alluded to. Her ap- 

rance, which is enhanced by the elegant clipper 

w, is, we think, all that can be écieal her grace- 
ful outline reminding one of a pleasure yacht. The 
City of Rome is constructed of iron with the ordi- 
nary system of transverse floors and framing, but her 
plating, instead of being arranged with raised and sunken 
strakes in the way now usual in shipbuilding, is worked 
flush upon the frames with doubliug strakes along all the 
longitudinal seams—a plan which is of great strength, and 
which has been adopted by the Barrow Company in build- 
ing previous vessels for the North Atlantic trade. She is 
divided into eleven water-tight compartments, so that 
should any one compartment be pierced through collision, 

unding, or otherwise the vessel would still be able to 

eep afloat ; and in the event of her machinery becoming 
disabled she has sufficient sail power to enable her to pro- 
ceed on her voyage under canvas alone. The vessel has 


four decks, three of which are of iron, Being of such 
t length, especial care was necessary in preparin 

er design to insure sufticient longitudinal strength to 
resist the enormous strains to which she will be 
subject when crossing large Atlantic waves, and she 
has been built to receive the highest class at Lloyd’s. 
She has a water ballast tank capable of holding 
nearly 380 tons of water for trimming purposes. The 
City of Rome has spacious passenger accommodation. 
Her state rooms are capable of receiving 290 saloon 
passengers. In addition » 2 has sleeping quarters on the 
main deck alone for 500 emigrants, and 1000 more could 
be carried on the lower deck. The saloon is 72ft. in 
length ; it extends from side of the vessel, and can 
accommodate about 250 people at dinner. The state 
cabins of the saloon passengers are somewhat larger than 
usual, and of great height, there being a distance of about 
9ft. between decks. Above the upper deck is a promenade 
deck carried out to the sides amidships, and enclosing 
ofticers’ cabins, saloon, galley, &c. The ends of the vessel are 
protected from head and following seas by a forecastle and 
a turtle back poop. 

The Servia, exhibit No. 293, the model of which is 
not entered for competition, was built last year by 
Messrs. J. and G. Thomson, of Clydebank, for the Cunard 
Company, and greatly exceeds in length and tonnage any 
of the previous vessels owned by the same company. Her 
extreme length is 530ft., breadth 52ft., and depth of hold 
37ft. Her gross tonnage is 7400 tons, and her displace- 
ment is about 13,000 tons. When on her measured mile 
trials she attained the high speed of 17°85 knots with 
10,350 indicated horse-power, but this speed could, of 
course, not be maintained throughout an Atlantic voyage. 
The engines of the Servia are of the three-cylinder direct- 
acting compound surface condensing type, the high-pres- 
sure cylinder having a diameter of 72in., and the two low- 
— cylinders are each 100in. in diameter. The 
ength of stroke is 78in., the steam pressure is 90 |b. per 
. inch, and the revolutions 53 per minute at the speed 
of 17°85 knots. This vessel has already made three 
voyages across the Atlantic, and her fastest e took 
only 7 days 7 hours 41 minutes—a record which has been 
beaten only by the Alaska and Arizona. 

The Servia is constructed of steel, on the system known 
as the longitudinal and bracket system, with a complete 
double bottom, forming a continuous arrangement of water 
ballast tanks capable of holding 800 tons of water. She 
has twelve water-tight bulkheads, eight of which extend 
to the upper deck, and thus, as in the City of Rome and 
other modern pger steamers, she would be enabled to 
remain afloat if any one compartment were injured. The 
Servia has accommodation for about 1000 passengers, for 
500 of whom first-class accommodation is available, and on 
her lower deck there is room for an additional 1000 
emigrants. The grand saloon, which measures 72ft. in 
length and 50ft. in breadth, is capable of accommodating 
350 people at dinner; and the vessel generally is most 
luxuriously furnished. The appearance of the Servia 
afloat is very unlike that of the City of Rome, on account 
seg ml of her stem being nearly upright, and without 
any of the projection or overhang which forms so attrac- 
tive a feature in the appearance of the latter vessel. 

The sister vessels, Britannic and Germanic, two of the 
most successful of modern passenger vessels trading between 
England and America, are represented by models No. 19, 
Section B, Class 1, exhibited for competition by the owners, 
Messrs. Ismay, Imrie, and Co., of the White Star Line. The 
Britannic was built by the eminent firm of shipbuilders, 
Messrs. Harland and Wolff, of Belfast, in 1874, and the Ger- 
manic by the same firm a year later. Their principal dimen- 
sions are: Length between perpendiculars, 455ft.; length 
over all, 468ft.; breadth extreme, 45ft. 3in.; and depth of 
hold, 34ft. The gross register tonnage is 5000 tons, and 
the displacement on a draught of water of 23ft. Tin. is 
8500 tons. They are constructed of iron, on what is 
known as the transverse or ordinary system of fram- 
ing, and are divided into numerous water-tight compart- 
ments by transverse bulkheads, Their engines are com- 

und, vertical, direct-acting, with four cylinders, the two 

igh-pressure having a diameter of 48in., and the low- 
pressure a diameter of 83in. The length of the stroke 
is 60in., and the workin ressure in the boilers 
is 65 lb. per square inch. fh vessel has eight boilers, 
each boiler being fired from both ends. The pro- 
peller has a diameter of 23ft. 6in., with a pitch of 
31ft. 6in., and makes fifty-two revolutions with 4900-indi- 
cated horse power. When the Britannic was built, the 

ropeller was fitted in such a manner as to enable it to be 
owered when at sea. The supposed advantages of this 
plan, which was suggested by Mr. Harland, the senior 
partner of the firm of Messrs. Harland and Wolff, were 
that the propeller would work in comparatively undis- 
turbed water, and would be therefore more efficient, and 
that the racing of the engines, which takes place when the 
vessel is pitching heavily, would be avoided, as the pro- 
peller would be kept well below the surface of the water. 
It was found, however, that there were many disadvantages 
connected with this plan, and the Britannic has now 
been fitted with a propeller in the ordinary way. 
For some years these two vessels have been among 
the fastest of the passenger vessels trading between 
Liverpool and New York. It is on record that the 
Britannic made the e from New York—Sandy 
Hook—to Queenstown, a distance of 2882 knots, in 7 days 
12 hours 41 minutes, with an average speed of 15°95 knots 
per hour; and the Germanic, in April, 1877, made a pas- 
sage from Queenstown to New York in 7 days 11 hours 
37 minutes, covering a distance of 2830 knots, with an 
average ocean speed of 15°75 knots per hour. Each of 
these vessels has accommodation for 1300 passengers. 
Like other passenger steamers of large size, they have 
extensive deck houses covered by a promenade deck 


extending to the sides for a part of the length amidships, 
and a turtle back forecastle and hood have 
protection against head and following seas, 

In our next impression we shall speak of other models, 
which our space compels us to leave at present. 


n fitted for 


LEGAL INTELLIGENCE. 


HIGH COURT OF JUSTICE.—CHANCERY DIVISION, 
(Before Mr, Justice Fry.) 
UNITED TELEPHONE COMPANY Vv. HARRISON, 

In our last impression we gave a oumeeney of the case of the United 
Telephone Company v. Harrison, Cox-Walker, and Co. We pro- 
pose here to try and make the tivo nod point at issue intelligible to 
our readers, the question raised being one of much importance to 
all makers and users of telephones. Put into the shortest possible 
form, the case is that the United Telephone Company is the 
owner of two patents—one by Bel] and the other by Edison—and 
the defendants are owners of a patent by Mr. Hunnings for a trans- 
mitter, which is said to infringe both Bell's ape | and Edison’s, 
It is alleged to infringe Bell’s patent b ir. Hunnings uses a 
diaphragm, and to infringe Edison’s because Mr. Hunnings uses 
carbon as used by Edison. The defendants assert that they do not 
use either a diaphragm or carbon as used by Bell and Edison; and 
they assert furthermore, as we have already set forth, that the patents 
of Bell and Edison are not valid, the inventions having been antici- 
pated or published in this and other countries. It will be well to 
lance briefly at the history of the aes before going further, In 
854 M. C. Bourseul suggested that by the aid of electricity words 
spoken in Vienna might be heard in Paris; and to effect this he 
proposed the use of a flexible disc to be spoken to, which disc 
would make and break the currents from a battery, and so cause 
the similar movement of a second disc, at which the listener should 
stand. Nothing came of this suggestion. In 1837 Page discovered 
that an electro-magnet emits a sound when it is magnetised and 
demagnetised. In 1860 Reis combined the ideas of Bourseul and 
the discovery of Page to make an apparatus for transmitting 
musical sounds, From 1870 to 1876 Gray and Varley took out 
several patents for telephones which would transmit musical notes. 
It was a long time before it was ‘found out that articulate sounds 
cannot be transmitted by make-and-break instruments. What is 
required in every articulating telephone is that the current of 
electricity while always flowing, shall vary in intensity by infinite- 
simal gradations. Both Gray and Bell seem to have hit on this 
point at the same time independently, but Gray’s telephone was 
not a practical instrument, while we all know that Bell’s is. 

The principle involved is fairly well known, but ma 
well be again stated here, Fig. 1 1s a sketch of an o 
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Fig, 1. 


Belltelephone. A magnet C hasa coil of wire B put round one end. 
In front of the magnet is a thin dise of iron P. When the iron is 
oe to it vibrates freely to and from the magnet, but it affects 
the magnet by induction, altering the shape of the magnetic field, 
and so causing magnetic currents to cross the coils of insulated wire. 
The result is that currents are induced in the coil. These re-act on 
the magnet at the other end of the circuit through the wires F F', 
D is a regulating screw, A mouth-piece, E case. Thus, when the 
tympan or plate of iron at the transmitter moves in, the tympan in 
the other or speaking instrument is also pulled in, and vice versd. 
Thus, the vibrations of the instrument spoken to are reproduced 
by the instrument at the ear of the listener, and so speech is 
transmitted. This is Bell’s telephone, which requires no battery. 
It is complete in itself, each instrument being competent to work 
as either transmitter or receiver. 

But Bell’s telephone speaks in a very low tone—little above a 
loud whisper—and various attempts have been made to improve 
it. The object is partially effected Ys making a current of 
electricity from a battery pass constantly through the circuit. 
This supplies more force than can be got out of two little 
permanent magnets, so the range of vibration is amplified, and 
the instrument speaks more loudly. But modifications were also 
made in the transmitter, the diaph or tympan being increased 
in size, and then one transmitter and two receivers—one for each 
ear—are needed at each end of the circuit. The following extract 
from Bell’s—Morgan-Brown’s—specification, No. 4765, 1876, will 
make the points raised in this trial clear :— 

‘* This invention relates to the reproduction by the necessary 
receiving instruments of any particular sounds or combinations of 
sounds through the agency of an electric current, whereby a multi- 
plicity of telegraphic messages may be sent simultaneously over a 
single circuit in the same or in opposite directions, and received 
without confusion, and whereby articulate speech may be electri- 
cally transmitted. The invention relates to the production or 
transmission of musical notes by means of undulatory currents of 
electricity, one battery being used for the whole circuit, whereby 
two or more telegraphic signals or messages can be transmitted 
simultaneously over a single circuit in the same or in opposite 
directions. The invention also relates to the electrical production 
or transmission of sounds of every kind by means of undulato 
currents of electricity, whereby not only musical sounds but arti- 
culate speech can be transmitted over a telegraph line, and two or 
more messages be simultaneously sent over a single circuit in the 
same or in opposite directions. The invention also relates to the 
electri r tion or transmission of sounds of every kind with- 
out a battery by means of undulatory currents of electricity, 
whereby not only musical notes but articulate speech can be trans- 
mitted over a telegraph line, and two or more messages be sent 
simultaneously over a single circuit in the same or in opposite 
directions. The invention also relates to the automatic reception 
of signals or messages by introducing at the receiving end of the 
line a local circuit containing a vibratory circuit breaker, whereby 
telephonic signals or m es may be automatically recorded. The 
invention also relates to the application of electric telephony to 
autographic telegraphy, whereby characters or marks of any descrip- 
tion may be copied in fac-simile at the receiving end of the line. 
In the first three plans described in this —— a separate 
instrument is cnpuges for every pitch, and the electric vibrations 
for different pitches are combined upon the wire, each armature 
being capable of transmitting or receiving but a single note, and 
thus as many separate instruments are required as there are 
messages or musical notes to transmit. In the fourth part of the 
invention a single instrument is employed, the armature of which 
can be set in vibration by a musical instrument or by the tones of 
the human voice, or by any sound whatever. The telephones are 
illustrated in Figs. 2and3. One of the ways in which the armature 
may be set in vibration has been stated to be by wind. Another 
mode is shown in Fig. 2, whereby motion can be imparted to the 
armature by the human voice, or by means of a musical instru- 
ment, or by sounds of any kind. The armature A is fastened 
loosely by one extremity to the uncovered leg / of the electro- 
magnet E, Fig. 3, and its other extremity is attached to the centre 
of a stretched membrane n. A cone C? is used to converge sound 
vibrations upon the membrane. When a musical note is made in 
the neighbourhood of the membrane n it is set in vibration, the 
armature A is forced to partake of the motion, and thus electrical 
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undulations are created upon the circuit G, B, E, W, E', Gt. The 
armature A’ is thus thrown into synchronous vibration with the 
armature A, emitting a musical note of similar pitch to that which 
originated the vibration of armature A. If two or more musical 
notes be simultaneously sounded in the neighbourhood of the 
cone O?, the resultant motion of the air is copied by the mem- 
brane 7 to which the armature A is attached, and this armature A, 
acting inductively upon the current traversing the coils of the 
electro-magnet E, occasions an increase and diminution in its 
intensity, and the armature A‘ is thrown into vibration by the 
varying attraction of the electro-magnet E' to which it is attached, 
and thus imparts to the air t n'a fac-simile copy of the motion of the 
air that acted upon thé membrane n, Hence two or more musical 
notes or telegraphic messages can be sent simultaneously along a 
single circuit from one station to another by means of one instru- 
ment at each station. Ins of the cone membrane and arma- 


ture shown in Fig. 2 a plate of thin steel may be used ; the vibra- 
Fig, 2, 


tions of the plate in front of the magnet occasioned by the motion of 
the air during the production of sound changes the intensity of the 
current, and occasions a similar motion in a similar steel plate in 
front of another electro-magnet at another station in the cir- 
cuit, Sueh a plate is shown in Fig. 3, it being attached to 


Fic. 3. 


a frame. This invention is not limited, however, to the use 
of a steel plate, but includes within its scope any material 
capable of inductive action upon a current of electricity. In 
the telephone shown in Fig. 4 the magnet may be of the horse- 


Fic, 4, 


shoe form as shown at 24, and the coils of insulated wire 25 may 
surround soft iron cores or pole pieces 26, screwed or otherwise 
fastened to the ends of the magnet 24. The cores or pole pieces 
are placed near the face of the metallic plate A®*, it being attached 
to a cup-shaped block 28, mas be central orifice 29 for the rece 
tion of a speaking or hearing tube to convey sounds to or from the 
plate A*, The magnet is attached to a stud 30 adapted to be 
moved in suitable grooves in the base 31 by means of a screw 32 
having its end connected with the stand, the body of the screw 
being fitted to turn-in a screw threaded stud. The movements of 
the screw are just the distance between the pole of the magnet and 
the plate A*, and permit the poles to be placed almost in contact 
with the plate. The coils may be placed about the ends of the 
magnet 24, and the soft iron pole pieces be omitted. The coils 
wil cove 4 be very thin, and be placed at the extremity or 
extremities of the magnet. One, two, or more magnetic poles 
with coils may be placed near a plate to intensify the effect. The 
soft iron core and coil may be attached to the plate instead of the 
magnet, or the core may be placed upon the plate, and the coil on 
the magnet, or vice versd. The magnet may be made to vibrate 
nstead of the plate.” 
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The adoption of a eapantto current of electricity introduced a new 
element. Bell’s telephone varies the intensity of the current, as 
we have said, by altering the shape of the etic field by the aid of 
an iron tympan vibrating in that field. But Edison discovering 
that the contesting power of carbon varies with the pressure put 


on it, constructed a telephone in which a lozenge of carbon is 
pressed on gently by a tympan. ‘There is no magnet. The current 
flowing in the circuit between the two telephones passes through 
the carbon lozenge, and its rate of passage is modified by the 
greater or less pressure on the carbon, caused by the vibration of 
the diaphragm, or tympan. At the receiving end is an instrument 
which has a magnet, whose strength varies with the intensity of 
the current, and so causes a tympan to vibrate or speak. 

In Fig. 5 we illustrate Hunnings’ instrument, which the plaintiffs 
assert is an infringement. This instrument was patented by Mr. Hun- 
nings, who is a clergyman, on the 16th of September, 1878, about 
fourteen months after the date of Edison’s patent. Mr. Hunnings 
states that his apparatus consists of one or two vibrating diaphragms, 
composed wholly or in part of suitable metal, such as, ana rg la- 
tinum, silver, ferrotype iron, tinned iron, &c., placed in close 
proximity to each other, and connected respectively with the oppo- 
site poles of a galvanic battery. The receiving telephone being in cir- 
cuit, the intervening space is filled with carbon or other suitable con- 
ducting substance—preferably in the form of powder—and about 
yyin. in depth. The whole is secured in a box of suitable non- 
conducting material with a mouthpiece. The great feature 
claimed by Mr. Hunnings is the use of carbon in a state of fine 
loose powder, not in any way compressed or consolidated. Mr. 
Hunnings does not claim the principle of using carbon in the 
solid or consolidated form to increase or diminish the resistance of 
a telephonic current for the purpose of transmitting sounds, as 
this is well exemplified in the well-known Hughes microphone and 
the Edison carbon telephone ; but he does claim the use of finely 
powdered carbon in the loose or free state as a means of varying 
the resistance of a telephonic circuit by the vibrations of a thin 
metallic diaphragm enclosing it, controlled by the sound waves 
impinging on it. The receiver used is known as the Cox-Walker 
electrophone receiver. It consists of an electro-magnet, having 
the poles in close proximity to a thin circular plate of ferrotype 
iron, This receiver must necessarily be used with a transmitter 
producing undulations in a continuous current and not an alter- 
nating current. 

Thus it will be seen that the a made by the defendants is 
that they use powdered carbon, by preference engine coke crushed 
but not sromnk fina, whereas Edison uses carbon in a consolidated 
form. 

We have already given the claims of the Bell patent, and before 
considering those made by Edison, it will be well to point out 
that they are said to cover the use of a diaphragm in a telephone, 
the eleventh claim running, ‘“‘The combination with an electro 
magnet of a plate of iron or steel, or other material capable of 
inductive action, which can be thrown into vibration by the move- 
ment of surrounding air, or by the attraction of a magnet.” It is 
of course alleged by the plaintiffs that such a plate is found in the 
Cox-Walker receiver. 

We come now to Edison’s patent. When it was acquired by the 
plaintiffs, they found that it contained certain claims, concerning 
the validity of which they were doubtful. Accordingly disclaimers 
were filed, and as the specification now stands nothing is claimed 
save a mica diaphragm, the electric tension regulator, and the 
well-known phonograph. The so-called tension regulator is the 
carbon button or lozenge before referred to. The following extract 
from Edison’s patent, No. 2909, 1877, will make matters clear :— 

‘* This invention relates to that class of electrical instruments in 
which sound becomes one of the el ts in the tr ission of 
the communication, and the same sound is produced at the 
receiving station, so that oral communications can be sent by 
electricity and clearly distinguished at the receiving station. In 
my present invention I make use of the vibrations given to a 
diaphragm or tympan, by speaking into a resonant case, to produce 
a rise and fall of electrical tension upon the line with such accu- 
racy that the electric pulsations or waves will represent the 
atmospheric sound waves produced by articulation, and the electro- 
magnet at the receiving station will respond to the electric waves 
in such a manner as to reproduce the articulation by acting upon 
a resonant plate. The instrument in a complete form is repre- 
sented in Fig. 6, being a section of the transmitting instrument. 
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The resonant tube or box A is of a sizeand shape adapted to being 
spoken into, the same having an opening at one end or side and a 
iaphragm or diaphragms B, against whicl: the sound waves from 
the human voice act, and these and the motion that the dia- 
phragm receives is the means of producing a rise and fall of 
electric tension on the line by the devices hereafter set forth, so 
that the battery connected to the line will transmit a greater 
or less current to the distant electro-magnet, and increase 
or lessen the magnetism of the cores, and in so doing act upon 
a resonant plate and develope sound ns to the 
articulation at the transmitting station. ‘or convenience 
the speaking instrument, Fig. 6, is provided with a handle 
and flexible conductors to the battery and line respec- 
tively, so that it may be handled and brought to the mouth. 
Many materials have been employed by me, such as metals, horn, 
vellum, celluloid, ivory, &c., bnt almost all of these produce a 
prolonged or secondary vibration from their own resonant 
character, hence the articulation is defective, and the sound 
vibrations blend. After extensive experiments I find that mica 
is almost entirely free from any resonant action, and hence it will 
respond with the greatest accuracy to the sound vibrations, and 
being of a laminated character can be employed of any desired 
thickness, and when secured at its edges responds with the 
eatest accuracy to the sound vibrations, and does not require to 
strained; furthermore, the changes of temperature and 
tmospheric dition have little or no effect upon the mica 
diaphragm or tympan. I find that it is not practical to open and 
close the line circuits in instruments for tramsmitting the human 
voice ; the circuit to the line must be always closed, and the trans- 
mission be produced by a rise and fall of electric tension, resulting 
from more or less resistance in the line. This resistance may be 
roduced in several ways. I have shown several which will 
ereafter be named, but I find the most delicate to be small 
bunches or tufts, or discs of semi-conducting elastic fibre, such as 
=, of silk, and an intermediate conducting or semi-con- 
ucting material. This device I call an electric tension regulator ; 


= 


it is more or less compressed, according to the vibrations of the 
diaphragm or tympan, and the electrie current rises in tension as 
it is compressed or lessens as the fibre expands. This fibre is 
placed in a small roll between a delicate diaphragm spring, and a 
variable presser, adjustable by screw or otherwise in the electric 
circuit at this point, or it may be within a cavity in said presser V, 
as in Fig. 6, there being a delicate cork centre piece W to the 
diaphragm B, with a piece of platina foil X in contact with the 
fibre. In all instances the telegraphic circuit at the diaphragm is 
made by a thin strip of platina or similar material extending to 


the centre from the line or battery connection. The fibre is. 


rendered semi-conductive by being rubbed with plumbago, 
soft metal, or similar material, or by a deposit of metal upon 
its surface, or by fine particles of conducting or semi-con- 
ducting material mixed with it, the conducting power 
varying with the density of the tuft or bunch of fibre. 
I sometimes arrange the battery in connection with the transmit- 
ting instrument as shown in Fig. 7. fis the resonant chamber, 


Fig. 7. 
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at the end of which is the diaphragm 10, and at each side of this 
diaphragm there are springs c* ¢%, having points made of com- 
pressed plumbago mixed preferably with gum rubber, but any 
substance not liable to rapid decomposition, or the elastic or fibrous 
tension regulator aforesaid may be used. These points face each 
other on opposite sides of the diaphragm, and make contact with 
platina foil discs secured to the diaphragm. The spring c? passes 
through a hole or small slot in the side of the chamber h. d? ds 
are the main batteries. The battery d? has zinc to the line or 
spring c®, and the battery d* has copper to the line or spring c*. 
When the springs c? and c’ are adjusted to make contact with the 
diaphragm equally, no current passes to the line ; but when the 
diaphragm is vibrated its movement to one side, say c?, causes a 
greater pressure upon the plumbago on that spring, and a lessening 
of the pressure on the plumbago on c3; hence the balance of the 
batteries c? and c3 will be destroyed, c*, having the advantage, will 
send a negative current to line ; upon the return of the diaphragm 
the battery currents will again neutralise each other. The vibra- 
tion of the diaphragm to the other side causes the pressure to be 
reversed, and the battery d? will send a positive current to the line. 
As the tension regulator of fibre or of plumbago decreases and in- 
creases its resistance enormously under slight changes of pressure, 
it follows that the strength of the electric waves will be in 
proportion as the speaker’s voice is strong or weak. For 
repeating from one circuit into another I use with the receiving 
diaphragm the elastic tension regulator Fig. 6 in addition to the 
electro-magnet, and connect the relay or second circuit through the 
same, so that waves received from the distant station cause the 
magnet to vibrate the diaphragm, and this acting upon the tension 
regulator transmits the waves into the second circuit, and they are 
received at the other end by an electro-magnet and diaphragm. 
3y placing the fibrous tension regulator within a small band of 
india-rubber the same is rendered more elastic, and the fibre is 
allowed to expand by the heat of the current without altering the 
electric tension. In cases where a strip of hard rubber or a cord of 
silk or other material coated with Slumdog or metallic foil is 
introduced between the diaphragm and a rigid support, the expan- 
sion and contraction due to the passage of the electric currents will 
produce a movement upon the diaphragm corresponding to the 
diaphragm producing the electric pulsations. In some instances 
the oe ge should be free to vibrate without being checked by 
contact with any stationary substance. I provide for this by 


Fic. 9. Fic. 8. 


placing upon the diaphragm or t n 10, Fig. 8, a small cylinder 
t? of rac material, within which is the 
fibrous tension regulator ¢ resting upon a piece of platina foil con- 
nected to one pole of the battery, and within this cylinder ¢’ is a 
disc t*° of iron or other metal, loose, but pressed towards the ten- 
sion regulator by a spring ¢* and screw cap ¢®, and the other 
electric conductor i cted with said spring. The inertia of 
the metal disc causes more or less compression of the tension 
regulator as the diaphragm is vibrated, and hence the electric 
pulsations are sent over the line in harmony with the vibrations. 
Nearly the same effect is produced by connecting the disc ¢'° to a 
yielding spring that extends across from one edge of the dia- 
phragm to the other, as seen in Fig. 9. This construction of 
tension-regulating device is especially available with large dia- 
phragms. In some cases I use a soft rubber Sane nenany 
in contact with the transmitting or receiving diaphragm, so as to 
check or dampen any prolonged or false vibration, and render the 
sound more clear and free from prolonged tones. In ate one the 
tension regulator I find in some cases that it is preferable to use 
lampblack mixed with pure plumbago, amorphous phosphorus, 
and a very small amount of non-conducting material, such as 
rubber dissolved in a solvent that will entirely evaporate.” 

We have already described the grounds on which the defendants 
dispute the claim of the plaintiffs. The point on which they insist 
most strongly is that the Bell telephone having been publicly ex- 
hibited and described in this country before the patent for it was 
secured, a valid patent could not subsequently be obtained. It 
will be understood also that a good deal turns on whether Mr. 
Reis’ telephone anticipated Bell’s. But Reis could only transmit 
musical notes, not articulate sounds. Thus a man might transmit 
the musical notes of a song, but not the words, by singing into the 
transmitter. Is there or is there not a substantial difference be- 
tween this and the transmission of articulate sounds? As the case is 
still sub judice we, of course, express no opinion on this point. There 
can be no doubt that Sir William Thomson brought with him from 
America the first ing telephone that Bell had made, 
which is illustrated Figs. 10 and 11, and in his address 
to the Mathematical Section of the British Association, in 1876, 
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he showed and described the Bell telephone, but he could not 
make it speak. Reliance is placed by the defendants on the fact 
that Mr. Conrad Cooke subsequently borrowed the instruments and 
illustrated and described them in Engineering; but Mr. Cooke could 
not make them speak, and understood them so little that he 
described them inaccurately. We believe we have now given the 
essential features of this most important case, but it must not be 
forgotten that the pleadings and evidence of witnesses fill already 
several large printed volumes, so that it is quite impossible for us 
to do more than indicate the nature of the arguments on both 
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In the course of the trial a great deal of time was expended 
by the scientific witnesses in meani clear 
to the judge and the counsel. The t+ witness ed was 
Sir F. J. Bramwell, and he was examined as to whether 
the first Bell telephone that ever came to this country was 
or was not an anticipation of the modern Bell telephone, and 
he said it was not, nor did he believe that with the knowl pos- 
sessed in 1876 any experienced electrician would have e the 
instrument talk. He said that the great difference between the 
Bell transmitter and the Edison transmitter was that in the first 
the voice of the speaker had always to generate the electricity, but 
in the latter the speaker merely modifies it. He was disposed to 
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regard crushed coke as equivaient in all to lamp-black as 
used by Edison. He heard an Edison instrument with loose 
lamp-black speak beautifully. Except for the convenience of putting 
it in nothing was gained by making the lamp-black into a ——_ 
Had seen a good many instruments opened, and always found the 
lozenge reduced to powder. 

Sir William Thomson was examined generally as to what he had 
seen and heard of the Bell telephone in the United States in 1879. 
He held that powdered lamp-black would work just as well asa 
lozenge. The resistance of carbon is about 600 times that of plati- 
num, 4500 times that of copper. Solid carbon as used in electric light 
pencils may havea resistance 5400 times that of silver. With increase 
of pressure resistance is diminished. The automatic action of plum- 
bago and other forms of carbon, as in the Edison instrument, 
depend on the molecular condition of the particles and the position 
in which they are put in circuit. Asked if the particles of carbon 
in the condition of plumbago were arranged in powder in a case, 
and particles of carbon in the shape of gas coke were arranged in 
precisely the same mechanical condition, the action would be quite 
of the same kind in both cases, and of the same degree. The 
diamond is the only known form of carbon which is a non-con- 
ductor. Edison’s specification did not include the use of diamond. 
In 1877 Edison’s specification would have guided a workman to use 
small particles of semi-conducting material, and to place them in 
such a way without any pressure of proximity or surface of contact. 
That is, the extent of the surface of contact would be varied by 
the pressure, and therefore the resistance in a closed circuit would 
be varied. Asked why Edison did not use charcoal, the witness 
replied, ‘‘ Most probably he would have taken graphite if he could 
getit. Ifnot, he would take the next thing to it—gas coke. Graphite 
is difficult and expensive to get. He would have taken graphite 
if he could get it. He says graphite; if I cannot get graphite, I 
will take the next best thing coke.” The Hunnings trans- 
mitter he held to be practically the same instrument as the 
Edison transmitter. In all practical and theoretical respects it is 
the same instrument. It is obviously intended for the same pur- 

. The purpose is obviously attained by gg $ @ simi- 
sang le upon the same properties of material. ere is sub- 
stantially some difference of detail. As to the receiver there was 
&@ permanent magnet in the Bell instrument. The Cox-Walker 
instrument had an electro-magnet. It is illustrated in Fig. 12. 
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But Bell in his specification describes electro- ets as being 
interchangeable with steel magnets. The Cox-Walker instrument 
was not adapted to work merely by local circuit; there 
must be a current through the line wire. Bell’s instrument could 
work with an alternating current. Mr. Hemming, in cross-examin- 
ing Sir William, first elicited from him the well- ‘ 
the influence of a magnet on a current, and Faraday’s discoveries, 
and then proceeded to point out, if we may use the words, that 
Edison in his patent said nothing about the use of the instrument 
patented as a voice transmitter. The object of this interrogation 
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will be readily understood by those versed in the intricacies of 
patent law. The remainder of the cross-examination was devoted 
to the original Bell instrument, Figs. 10 and 11. The edge 
of the diaphragm, Fig. 11, was loose—save at one point; in 
fact, it was a kind of reed; but in the new or modern Bell 
telephone the disc is fixed all round the edge, and this, 
Sir William pointed out, was a most angestant point, perhaps 
the most important point of all. It may be well to explain here 
that the object of the defendants is to prove that the original Bell 
instrument anticipated Bell’s patent, while the plaintiffs contend 
that it never spoke in this country and could not be made to speak ; 
that its presence here Soonaennay not publication or prior 
user, and of course if it had a free r and the patented instru- 
ment has a fixed disc, which is an essential and valuable improve- 
ment, then the original instrument could not be an anticipation. 
Allusion was made to a statement by du Moncel that powdered 
wood charcoal had but the thousandth part of the conducting power of 
solid carbon. A good deal turned on the use of a pr in 
Hunnings’ instrument, the contention of thedefendants being thatit 
is not essential to the working of the instrument, and an instru- 
ment was produced in court—a microphone in fact—consisting of 
two contiguous brass plates on a board, united electrically by a little 
heap of powdered carbon. Sir William was asked if this would 
—_ and said very likely, when Mr. Hemming proceeded to say 
t in that case the tympen was absent. Sir William replied that 
it was not, the board on which the instrument stood ea the 
——. He believed that the Edison transmitter depended 
wholly for its action on resistance of interfaces of contact between 
metal and small particles of carbon and between small particles of 
carbon mutually. The remainder of the witnesses examined on 
behalf of the plantiffs practically repeated what each had said. 
For the defence it is urged that Mr. Hunnings—trying experi- 
ments in ee one day—took a box, put a sheet of paper on 
top of it, and some cinders on the paper. Then he buried two 
wires in the heap of cinders, sent a current through, talked to the 
cinders, and, to his delight, found the arrangement work very 
well. is was in November, 1877, and at the time he knew 
nothing of Edison’s patent. A rather amusing discussion took 
place between Mr. Pearson, in his opening speech for the defence 
and Mr. Justice Fry. Mr. Pearson stated that it never occurred 
to Mr. Hunnings to use a diaphragm at all; but Mr. Justice Fry 
called his attention to the sheet of paper. But, said Mr. Pearson, 
“That was to put them on.” It seems natural enough that he should 
put cinders on a sheet of paper. Then Mr. Pearson proceeded, 
* Having tried the cinders, after some experiments which followed 
upon it, he took some object which came closest to cinders—that is 
to say, he took hard engine-turned gas coke.” This seems to have 
taken Mr. Justice Fry’s breath away, and he uttered an exclama- 
tion. Then Mr. Pearson explained that he meant coke made in an 
oven. ‘‘Oh,” said the judge, “‘in a coke oven.” ‘‘ Your lord- 
ship,” said Mr. Pearson, ‘‘must excuse me if I sometimes go 
wrong. The terminology is so strange to me, that if I had been 
asked to address your lordship in Sanscrit instead of this, I do not 
know whether I should not have preferred Sanscrit.” ‘‘ Well,” said 
his lordship, “‘I suppose it would be my duty to endeavour to 
understand the Sanscrit.” Counsel then p ed to explain that 
Mr. Hunnings simply put his cinders into a case to make them 
portable, and that in point of fact the instrument did not 
work in compliance with Edison’s principle of conductivity 
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varying with pressure at all, but that it is just a micro 
phone pure and simple. A large portion of Mr. Pearson’s 
address for the defendants turned on technical points in patent 
law, possessing no scientific interest whatever. Some confusion 
was caused in court by the production of certified copies of speci- 
fications from the Patent-office which were found to be wrong, and 
evoked a strong animadversion from the judge. The gist of Mr. 
Pearson’s argument was that the tympan used by Edison played a 
totally different part from the bit of platinum foil used by 
Hunnings to keep his powdered coke from falling out of the instru- 
ment, and that no compression of any kind was employed, whereas 
there must be initial compression with the Edison lozenge. As 
regards the receiver, the contention is that Bell’s patent is bad, 
because in his first patent he named membrane and iron as 
materials for tympans, and he gave the membrane to the world, 
retaining the iron. This,” said counsel, could not 
do. A man patents a machine—it may be a house—and he said 
you may makeitof wood. Hesays in his patent you make it of iron, 
one will do as well as the other. After he made his house someone 
made one. He made it of wood. ‘I say mine is of iron, and I 
claim this invention, that iron is better than wood.’ He gave it to 
the world voluntarily, and then he says, “‘ Now I have given my 
machine to the world, but the form I gave to the world was a form 
in which it was membrane. Although I tell the world that mem- 
brane and iron will do equally well, yet I will claim the use of iron 
as a new and separate invention, distinct from that I gave the 
world.” Counsel then went on to assert that the screw which held 
down the tympan in the original instrument when Sir William 
Thomson had it, was put in only to prevent the diaphragm from 
being lost on its way to this country, and its presence really 

vented the instrument from acting; but without it there 
was the diaphragm fixed all round, by the attraction of the 
tubular electro-mag-et, as in the modern Bell instrument. He 
went on to say that even though the original Bell receiver 
had been injured, it would still speak with a good transmitter, 
such as Hunnings’, and he added, “‘ Now, if that be so, I 
think I am entitled to say that Mr. Bell’s receiver was 


tion is designed to take the place of the transmitting telephone. 
and ists i apparatus that can be freely handed 


ire an inch. The aforesaid vibrating diap! 
of brass are 


a voltaic battery. The whole may be secured in a box of suitable 
non-conducting material, with a mouthpiece if desired. Referring 
to the drawing, Fig. 13, A is the vibratin Sn, which I make 
very thin, preferably of platinum foil, though thin ferrotype iron, 
silver, or other material may be used, being fixed as shown, or in 
other suitable manner, so as to vibrate feealy. It is kept in place 
2 Aged F. B is the fixed disc or diaphragm of brass or other suit- 

e metal, the ager se ed with the loose finely- 
divided conducting material C, I find the most advantageous 
result to proceed from the use of oven-made engine coke crushed 
very finely, not my so as to pulverise, not to shear or tear, 
the particles, as I find the best result proceed from this, I may, 
however, use metallised carbon powder, prepared with mercury or 
other suitable metal if desired. EE are the binding screws placed 
in connection with the plates A and B. The above is placed in cir- 
cuit with a voltaic battery and receiving telephone of suitable con- 
struction, such as Bell’s, and the words or other sounds made close 
or otherwise to the instrument will be found to be distinctly and 
loudly eeseens at the receiving instrument. The diaphragms 
and case D may be altered in form, and made oval or square, or 
other suitable shape if desired, but the best results are produced if 
the instrument is made as described. Having now described my 
invention, and the best mode known to me of carrying it into effect, 
I wish it to be understood that Ido not claim the principle of using 
carbon in the solid or consolidated form to increase or diminish the 
resist of a telephonic circuit for the purpose of transmitting 
sounds, as this is exemplified in the well-known ‘‘ Hughes micro- 
phone” and the ‘Edison carbon telephone,” nor do I claim the 
coating of fibrous or similar substances with carbon to produce the 
same result, but what I believe to be new and desire to claim as 
my invention under the hereinbefore in bane recited Letters 
Patent is—First, the use of finely-powdered carbon or like con- 
ductor—preferably oven-made engine coke prepared as described 
—in a loose and free state—not compressed or consolidated in 
any way, or combined with foreign materials—as a means of 
varying the resist: of a teleph circuit by the vibrations of a 
thin metallic or metal-covered diaphragm enclosing it, controlled 
by the sound waves impinging upon it. Second, a telephone 
transmitter consisting of a layer of finely-divided carbon or similar 
conducting material C, preferably oven-made engine coke placed in 
a loose and free state between the thin metallic or metal-covered 
diaphragms A B, in a suitable case, such as D, as and for the pur- 
poses described.” 

Mr. Hunnings, being called, described how he made the experi- 
ments. He tried an innumerable number of experiments. ‘I 
had a box about 2ft. long. There was no lid toit. I did not 
think of turning it upside down, but I put a piece of paper 
all over it and glued it down at the edges. I applied an electrode 
at one end and at the other, and put a line of cinders from 
my grate between the two. I thought from my experience that 
what was wanted was something more than point of contact, so as 
to avoid absolute make and break. I spoke to my line of 
cinders, and was very glad to hear the reply sent me, “‘ Yes, I 
hear.” From that moment I made sure that I hit on the right 
theory, if I could only find a good conductor, and walking along 
the railway I spied a bit of oven-made coke. I crushed it up into 
particles, and the next thing I did was, in consequence of the 
particles blowing away with your breath when you spoke to them, 
to cover them in between two pieces of Pp . I turned a wooden 
ring in my lathe 2in. in diameter an fin. thick. Of course I 
must have something on each side of this ring to hold the grains 
of coke or else they would tumble through, so I placed paper with 
a piece of tinfoil on it, and another piece with tinfoil on the other 
end, and stuck these things on with three screws. I found that to 
answer very well, and I went on until the instrument took the 
form it has now.” Mr. Hunnings swore that during this time 
he knew nothing whatever of Edison’s work, and when asked 
to point out what he held to be the difference between 
his own and Edison’s transmitter, he replied ‘‘ All through 
Edison’s specification I find that he works upon the pres 
sure system. My principle is loose contact, and the reason 
I a engine coke was because, taken bulk for bulk, its specific 

vity is the lightest thing I can find, as the sound waves move 
its particles about very easily. I considered its mobility was my in- 
vention and my patent, on not connected in any way with ‘edi 
son’s patent. I thought for one moment that I was infringi 

ison’s patent, the patent should not have been proceed 
with. ed whether he had tried other materials, he replied 
that he bad tried the sifted brass turnings from his lathe and had 

t excellent results from them. Antimony he had tried but 

ound too heavy. He must have a fairly good conductor. Hard- 
ness and roughness of texture were more important than — 
else. If the coke grains were packed tightly the instrument woul 
not work. The grains must be so loose as to shake about. On the 
19th of August, 1878, he had twoinstruments finished and offered them 
to the Post-office authorities, the coke between two platinum discs. 
His provisional specification is dated 16th September, 1878. In this 
specification are the words ‘‘two vibrating diaphragms,” but he did 
not explain what definite meaning he attached to them. The 
specification contains the word carbon. That was the patent agent's 
oing, not his ; he meant engine coke. He knew before he filed his 
final specification of Edison’s specification. His attention was called 
to the fact that he might be considered an infringer of Edison because 
he used the word carbon, but in his sense of the view engine-made 
coke is not carbon. He thought he had invented the bat tele- 
Whether he had or not was for his lordship to decide. 
is invention began and ended with the loose grains of coke. He 
should not have used the word “carbon” in his specification, but 
“engine-made coke.” His patent agent insisted that he should 
use the word “carbon.” Had never tried anything but cinders 
and coke and lamp-black. This last would not work, being in his 
hands a non-conductor. His agent introduced the words ‘‘metalised 
carbon.” The words “‘ The use of finely powdered carbon” were 
put in by his agent, who would prove them. 

Dr. Sylvanus Thompson was examined at great length, but the 
gist of his evidence was that in the Hunnings transmitter ‘‘ we 

ise the direct action of air waves as nearly as we can, whereas 
in the Edison transmitter we have mechanism which first takes 
those waves which move up and down, and causes them to set a 
lag rippling, and then takes the resultant, or as near as can 
be, the resultant of those ripples as a central = and pumps them 
on the electrode. The whole action of the Hunnings instrument 
— on the action of the air enclosed in the box with the 
coke 


We have now given our readers a statement which will, as we 
have said, enable them to understand the bearings of the case so 
far as it has gone. We must leave them for the present to draw 
their own conclusions. 


A User InvENTION.—A letter from Rome announces that a 
priest of Ravenna, named Ravaglia, has constructed an electrical 
apparatus which can be set in operation by simply pressing a button, 
and by which the doors of a large building can be instantaneo 
opened, The a tus was tried during the last week of April at 
the Alighieri Theatre, in Ravenna, with the most satisfacto 
result, All the nine doors opened simultaneously, as if throug 
some spiritual agency. The inventor ho) to improve his 
a) tus, so that should a fire break out on the stage of a theatre 
the rise in temperature would itself set the machinery in motion. 

THE Mings ComMission.—The following members of the Royal 
Commission — to inquire into the causes of explosions in 
mines visited Rhondda Valley, on morning : 
—Mr. Warri: nm Smith (chairman), Professor 
Clifton, Mr. Burt, M.P., and Mr. Lindsay Wood. Variations in 
the quality of gas used for experimental purposes precluded the 
resumption of the investigations on Tuesday, but this difficulty 
was sur ted on Wednesday, and a large number of Davy lamps 
were tested in a variety of explosive mixtures of definite composi- 
tion and of velocities varying from 600ft. to 900ft. a minute. 
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= Mr. Hunnings’ specification runs as follows :— 
i, “In transmitting sound by the ordinary es the power of 
the voice is much reduced at the receiving end. Now, my inven- 
vibrating er es coraposed wholly or in part of suitable metal, 
such as, preferably, platinum, silver, are iron, tinned iron, 
|. In close proximity to the aforesaid vibrating diaphragm is 
i fixed a disc of brass or other suitable metal, the intervening oe 
being filled with carbon in the form of powder to the depth of about 
he opposite poles of 
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MECHANICAL VIBRATIONS AND MAGNETISM. 
No, II. 

We have in our previous article described the experi- 
ments by means of which Mr. Stroh corroborated and 
extended the results obtained by Professor Bjerkness. It 
was seen that, so far as the phenomena of attraction and 
repulsion are concerned, these experiments show that there 
exists a great similarity between the mechanical vibrations 
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of a more or less elastic medium, and magnetism. The 
magnetic action, however, takes place through a compara- 
tively larger space, and is governed by fairly well ascer- 
tained laws. The experiments to be now described carry 
on the work suggested by Professor Bjerkness, and allow 
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Fie, 13a. 


of a conclusion to be drawn as to the reasons for such 
action. In his lecture Mr. Stroh disclaimed originality of 
ideas in the preceding experiments, and gave the credit of 
initiator into this domain of physical research to Professor 
Bjerkness, whilst mentioning the experiments made by 


Professor Guthrie. As we have said, the aim of Mr. 
Stroh was to find out why currents of air took certain 
directions; and in order to ascertain the direction and 


amplitude of the vibrations, he devised the experiment 
illustrated in Fig. 12. A little gas jet, 12a, if seed in 
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front of the vibrating membrane, which may of course 
vary in position as in ig. 13a, will take a somewhat similar 
form to those shown by 128 and 12c, and by placing the 
gas jet in various positions in the vibrating field a pretty 
correct idea of the form of field can be obtained. Mr. 


Fig. 17. 
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Stroh’s investigation of these fields shows that the field 

a single membrane has the form shown in Fig. 14, 
while the fields of two membranes in like and unlike phase 
respectively are shown in Figs. 15 and 16, The dotted 


lines in these figures show the direction, and the arrows the 
amplitude of the vibrations. In Fig. 15, A B, N O, show 
the maximum positions of the diaphragms, C D the tubes ; 
while A B, K ft in Fig. 16 show similar positions, Fig. 17 
represents, theoreti i 


ly, the vibrations of an imaginary 
Fi, 18, 


disc of air looking in the direction of the axis, E being the 
circle of greatest amplitude. 

It may be thought interesting to com at once 
these lines of force in the vibrating field with the lines of 
force in a magnetic field. Fig. 18 shows the lines of force 
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in a magnetic field, as obtained by placing a glass plate 
over a magnet and sprinkling iron filings over the plate, 
then gently tapping till the filings have arranged them- 
selves, when by one or two methods they can rma- 
nently fixed. If a disc of cardboard A, mealel as in 
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Fig. 19, have forcibly projected towards it another disc B 
fastened, as shown, toa rod C, the reasonable expectation is 
that the suspended disc will be repelled and fly away, but 
when tried it is found that no such action takes place. It 
recedes for an instant, but as instantly returns, and seems 
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to be attracted towards the projected disc. The reason of 
this Mr. Stroh explained was that the air ejected from be- 
tween the discs causes compression outside, and a conse- 
quent impulse from behind which brings the discs together. 
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Similarly a disc at the end of a light-balanced beam, as in 


of the operator, when motion in the contrary direction 
would usnally have been predicted. It was mentioned that : 
if the membrane of the drum is wetted and then vibrated, at 
the water collects in the centre. This experiment was not 
shown by the lecturer, but it is not difficult to depict the 


action, which would be as in Fig, 20. —_— 
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The action of the currents of air was investigated by 
means of little windmills, Fig. 21, with the result as shown 
in Figs, 22 and 23—the former showing the action with a 
single diaphragm in use, the latter with two diaphragms 
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vibrating in like phase. In the positions 1, 2,3, 4, Fig. 23, 
the windmill turns in the direction of the arrows. e 
action of the windmills not being suited for experiment 
before a large audience, other experiments with glycerine 


Fic. 27. 


were shown; but we believe experimentalists will find ne 
windmills the best when following up these experiments 
in the laboratory. As we have said, Mr. Stroh contrived 
for the. purpose of the lecture, imitation membranes and 


Fic. 28. 


mills working in a medium of glycerine on glass, so that 
the action could be magnified and projected on a screen. 
A tiny crank and pulley caused two opposing elastic strips 
to oscillate, and between these, pivotted on four points, 


Fic. 29, 


were four star-like wheels. The oscillating movement 


Fig. 8, t on a centre, can be made to revolve by a 
rapid to-and-fro motion of another disc in the direction 


imparted to the glycerine a certain motion, the direction of 
which could be seen by the movement of the wheels, By 
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altering the gear of the crank the character of the oscilla- 
tions was varied, and, in the case of two membranes in 
unlike phase, the currents, though strong, are uncertain 
in direction. Since all the vibrating particles seem to 
have a tendency to move towards and along the cen- 
tral line, the outward current takes probably the 
weakest part of the field, for it is found that generally 
in one and sometimes in two of the places the cur- 
rent is reversed. In Fig. 24 the board A has a rim 
H, thus forming a trough to contain a viscous fluid. 
In the trough are two thin steel springs, F and G, 
attached to small frames by hinges, and they repre- 


Fic. 30. 


sent vibrating membranes. To F and G are attached 
the rods P and Q, acted on by levers I and K, centred 
at Rand 8S. The crank L gives a reciprocating motion to 
the levers. This motion, in fact, is used to cause the 
springs to move in like or unlike phase. When the trough 
is filled with glycerine on which bronze powder is sprinkled, 
the effects represented in Fig. 25 are obtained. In Fig. 25 
A represents the field in like, and B in unlike phase. The 
deeper shaded parts represent streams of the powder 
moving slowly from each corner of the field towards the 
centre and back again where they meet. In order to in- 
vestigate phenomena noticed with the windmills—viz., 


Fig. 31. 


that the vanes had a tendency to stop in a certain position, 
the following apparatus was devised to determine which 
pair of vanes was acted upon. If as in Fig. 27 an obstruc- 
tion be placed in air or fluid moving from A to B, the 
particles arrange themselves as shown, the particles 
separating about A B in the upper figure; but if the 
obstruction be placed as in the lower figure the separa- 
tion takes place nearer the centre, as at E. 


Fie 32. 
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If the air or fluid vibrate there would be alternate 
impulses on the disc at A, or between A and the centre E 
on the one side, and at D, or between D and E, on the 
other, till the disc was placed at right angles to the 
current. The apparatus—Fig. 28—was devised to show 
the resemblance of the results obtained with those 
from a small iron disc between magnetic poles. On the 
board F are two electro-magnets A and B, so arranged 
that their poles can be separated or brought nearer 
together. A current reverser C acts on the magnet B ; 
the poles a and 4 can be made similar or dissimilar. Fig. 
29, A and B shows the two magnetic fields obtained respec- 
tively with similar and dissimilar poles. It was also shown 
that by means of the disc D on the stand E magnetic effects 
were obtained which, when compared with those obtained by 
meansof the vibrating drum—Fig. 11—were justof the oppo- 
site character. The force acting on the disc is not at all points 
alike. Fig. 30 shows an iron disc I suspended by frame G 
to beam H, long enough to pass one of the electro-magnets 
—Fig. 28—or one of the drums—Fig. 11—and resting by 
a cup on a needle point J. If the disc is used with appa- 
ratus—Fig. 11—with G passing freely between the drums 
when they vibrate in like phase, it places itself centrally, 
and at right angles to the axis of the drum as in Fig, 
31, and parallel when in unlike phase. If used with 
the magnets—Fig. 28—so that the disc plays freely 
between the poles, it arranges itself as in Fig. 328 when 
the poles are dissimilar, and as in 324 when they are 
similar. 

Mr. Stroh gave a most interesting description of his 
theory as to the action of the vibrating particles between 
the diaphragms. Suppose the diaphragms to be moving out- 
wards, each movement of the diaph propels the air 
in front of it, and the momentum will be greatest in the 
centre of the field. The air n ily has to pass out- 
wards in the same manner from between the diaphragm, 
and where the diaphragms recur, a partial vacuum obtains. 
The air having the greatest previous momentum now offers 
the greatest resistance to the incoming particles, and that 
which had the least now. offers the least resistance, so that 
the most marked action now takes place in the latter diree- 


tion. It will easily be understood that the relative posi- 
tions of the air particles are somewhat changed by these 
movements, and action upon action the 
results indicated by the exploration of the vibrating field 
take place. 

There is no doubt a large tield opened by these experi- 
ments for investigation, and any information relating to 
the action of gaseous matter will be welcomed by all engi- 
neers. We notice that Mr. Crompton in his recent lecture 
at the Crystal Palace indicated that he was almost ready 
to adopt the theory which we mentioned at the beginning 
of these articles, that the universe consisted only of matter 
and motion, and that the various natural phenomena pre- 
sented to us were results of different combinations of these 
things. We understand that Mr. Stroh is to give his lec- 
ture again on the 18th inst., when, no doubt, many who 
were unable to be present will take the opportunity of 
witnessing some of the most ingenious experiments that 
have lately been devised. 


THE ELECTRIC LIGHTING BILL. 


On Tuesday for the first time the Select Hybrid Committee, 
appointed by the House of Commons to consider the measure pro- 
moted by the Government for the purpose of facilitating and regu- 
lating the supply of electricity for lighting and other purposes in 
the United Arai as well as the several private Bills of a 
similar character promoted this session, sat and received evidence. 

The Committee, which was presided over by the Hon. E. Stan- 
hope, consisted of Mr. Chamberlain, Sir J. McGarel Hogg, Mr. 
Alderman McArthur, and Messrs. W. Fowler, H. Northcote, J. H. 
Puleston, Boord, Brooks, Henderson, Mitchell-Henry, Molloy, 
Slagg, Whiteley, and Storey-Maskelyne. There was a very large 
attend of p ters and other gentlemen interested in the 
subject. 

The counsel who appeared were—for the Northern Electric 
Lighting Supply Company, Mr. Clifford ; for the Electric Lighting 
Companies, Mr. Rodwell, Q.C., and Mr. Moulton; for the Lighting 
Association of Great Britain, Mr. Pember, Q.C.; for the Corpora- 
tion of Live’ 1, Mr. R. S. Wright; for the Dundee Lighti 
Bill, Mr. Michael, Q.C., and Mr. Robertson ; for the Gaslight an 
Coke and other companies, Mr. Pope, Q.C., Mr. Vaughan Richards, 
Q.C., and Mr. Michael, Q.C.; and for the municipal corporations 
of Great Britain and Ireland, Mr. Jeune. There were also several 
other petitions which were supported by agents. 

The Chairman, at the opening of the proceedings, remarked that 
it was the intention of the Committee in the first place to examine 
Mr. Farrar, permanent secretary to the Board of Trade. 

Mr. Shennan asked Mr. Farrar to place before the Committee 
the reasons why the Board of Trade were promoting the Bill now 
before Parliament. 

Mr. Farrar said the reason why the Bill had been introduced 

was that at the beginning of the session there were several schemes 
that contained provisions with respect to electric lighting. These 
might be divided into four <listinct classes. The first class of bills 
proposed to confer general powers on companies for producing and 
supplying electric lighting power, to break up streets and to take 
all necessary steps for supplying the electric current. It was pro- 
posed that that should be done with the consent of the local 
authorities with whom the companies were to be able to contract. 
In various details these bills differed, some proposing to supply 
electric power and some electric light only. Most of rad 
were not confined to any one town or district, but were 
to enable the companies who promoted them to supply 
electric light or power to any towns in the United Kingdom. 
There were six of this class of Bills, but one had fallen through. 
The Bills of the second class were to enable the existing gas com- 
panies to supply electric light and power, and of these there 
were eight at present before Parliament. The general provisions 
of these Bills proposed to enable companies to supply light or 
power, but in detail they differed very much. One of the main 
objections to these Bills at present was this, that they did not 
appear to provide adequately as to the terms on which the electric 
lighting was to be supplied, or for the protection of the public from 
the extended monopoly which the companies would have. They 
went into provisions generally, but did not define either price or 
quality, or contain any provision for compulsory supply. Bills of 
the third class were those promoted by corporations or other local 
authorities who now supplied gas, and these Bills proposed to 
enable these authorities to supply light or power, though they 
differed a great deal in their details. Many of them only applied 
to electricity the provisions of existing Gas Acts, which were 
in many respects inapplicable, and none of them contained ade- 
quate provisions for regulating the supply. It was proposed by 
the Dundee Bill to give the Commissioners not only a virtual 
monopoly in the power of using the streets, but absolutely forbade 
any person else to supply the electric light in their district. He 
believed of this class of Bills there were eight. He would remind 
the Committee that these Bills contained no provision as to the 
condition under which a supply might be made compulsory, and 
no provision for giving a preferential supply. In his opinion the 
Dundee Bill would create an absolute monopoly for the sale of 
electricity. Most of the Bills contained provisions enabling the 
—_ to supply electricity to private persons. Bills of the 
ourth class had been promoted by municipal corporations and 
local authorities, and they resembled the third class, except 
that the promoting corporations or authorities did not now 
supply gas. There were four of these Bills, but three of them did 
not provide for the supply of electricity to private persons. Some 
of the Bills proposed to supply electricity for power and heat, as 
well as for the purposes of light. In 1879 a Select Committee, 
after considering the whole subject of electric lighting, came to the 
conclusion that power might be given to a certain extent for 
making experiments with electric lighting ; and — declared that 
gas companies had no monopoly for lighting public streets or 
private houses beyond the power given to them to lay pipes in the 
streets. Seven Acts had a passed since that time, giving local 
authorities power to supply electric light, and to raise money for 
that purpose. In all these Bills the powers were generally similar 
in terms and limited in point of time. The sums to be raised were 
also limited. The Acts he referred to were the Blackpool Improve- 
ment Act, the Liverpool Corporation Act of 1879, the Over Darwen 
Improvement Bill, the Oldham Improvement Act, the Irvine 
Borough Act, another Lancashire Bill, and the Hull Corporation 
Lighting Act. 

The Chairman asked the witness to inform the Committee what 
were the objects contemplated by the Bill. 

Mr. Farrar said the Bill avoided interfering with the freedom 
of any person to make and use electric power on his own premises 
so long as he did not interfere with the rights or property of any- 
pow: / else. Any person could supply power to others so long as he 
could do it without interfering with the streets or property of 
other people, or of existing electric systems. The second great 
object of the Bill was to provide for experiments, for although the 
electric light had made great advances since 1879, it must be con- 
sidered as being still in the experimental stage. Therefore, as it 
was thought extremely desirable to give the utmost possible 
facilities for making experiments, provision was made in the 
second clause to enable the of Trade to grant licences 
for a period not exceeding five years, the person to whom those 
licences might be pom being either local authorities, private 
persons, orcompanies. In the case of a licence granted to a private 
company or to a private person, the consent of the local authority 
would be necessary. ese licences were to be granted for elec- 
tricity, either for public purposes as defined iii sub-section 3, or 


for private oe pe There was, however, a condition attached 
that where a light was supplied to private persons it should be sup- 
plied to every person within the district on the same terms, unless 
otherwise stipulated. In that way preferential supply was rendered 
impossible. There was also a provision to the effect that the local 
authority or the company supplying electric power should 
not be entitled to require the use of any particular form of 
lamp. The object of this provision was to enable the 
consumers to use any lamps they pleased, and so to be in 
the oe as the gas consumer. The licence which would 
be granted under the Bill would give power to break up streets as 
well as give local authorities power to borrow money. If a local 
authority refused its consent to a private company, or required a 
longer term than five years, such a case was met by Clause 3, Of 
course there were only three circuinstances under which the case 
was likely to arise, namely, simple inertness; an endeavour by a 
local authority to impose unfair terms on promoters ; and the case 
where a vem f authority, being itself at present oe of gas, 
might — to allowing competition. This difficulty could be 
met by the undertakers applying to the Board of Trade for a 
provisional order, which would afterward be confirmed by Parlia- 
ment, and in that way they — obtain their powers without 
the consent of the local authority. He would point out 
that one of the chief objects of the Board of Trade was to oe 
the creation of a poly as against the community. In some 
cases it was provided that after the expiration of seven years the 
local authorities might require a private company to sell for the 
actual value of their then existing plant, without any compensation 
for future profits. In the General Tramways Act of 1870 a 
similar provision was inserted, and that provision had in no way 
interfered with the investment of private capital in the tram- 
ways. The eighth clause was an important one, inasmuch as it 
gave powers for breaking up streets and incorporated the Land 
Clauses Act, except that it gave no power for the compulsory 
taking of land. : 

Mr. Chamberlain asked the witness to explain to the Committee 
the objections which had been taken to the Bill. 

Mr. Farrar explained that the electric lighting companies had 
recommended that the licences should be granted for seven years 
instead of five, and that they should be renewable. He, however, 
thought it probable that on hearing that the object of these 
licences was not to grant concessions but simply to enable experi- 
ments to be made, the companies would not press their suggestion. 
They also desired to have the provision as to the use of lamps a 
little modified, so as to prevent any person using electric light 
within his own premises in such a way as to interfere with the 
supply to other persons. Regarding the Provisional Orders, they 
wished them to ranted for twenty-one years, and also that in 
any case where works were partly in two local districts, then the 
local authority purchasing the undertaking should be obliged to 

urchase the whole. In addition to this they suggested that all 

ye-laws should be approved by the Board of Trade, and that 

there should be a slight alteration in the Postmaster-General’s 
clause. The local authorities had sent in various suggestions to 
the Board of Trade. One of their suggestions was that no appli- 
cation for a licence or Provisional Order should be made in re: “so 
of all or any part of any district of gas supply without three 
months’ notice, during which the local board should be entitled to 
make a similar application. He saw no objection to that sugges- 
tion. 

Mr. Rodwell, on being invited by the Committee to cross-examine 
Mr. Farrar, said he did not intend to do so now. If, however, any 
attack was made on the companies’ interests, he would supply 
scientific evidence if it were necessary to do so. 

Mr. Vaughan Richards then cross-examined Mr. Farrar: With 
regard to spending money, the local authorities would be free to 
— money on electric lighting undertakings. The result of ° 
that might be to bring the public purse into direct competition 
with the private purse of companies, 

By Mr. R. 8. Wright : He believed the Tramways Act of 1870 
to some extent formed a precedent to the Board of e in regard 
to this Bill upon the question of compensation. It was not in- 
tended that a private person should compensate any existing bod 
for mere loss of business through competition. He did not thin 
it was the intention of the Board of Trade that local authorities 
should, to the exclusion of all other persons, have the right to 
supply electric light. He knew of no intention to take away from 
any person the right he had to produce and supply electricity. 

By Mr. Jeune: It was a fact that major local authorities, who 
were now supplying gas in the district of a minor local authority, 
were compelled to give the supply. A minor local authority under 
the Bill introduced this session would be able to obtain a licence 
for the supply of electricity, and there would be no control over 
the supply, except by the Board of Trade. He would give to 
minor authorities the absolute right to supply themselves with 
electricity, just as in the first instance they had the absolute 
right to supply themselves with gas. 

By Mr. Moulton : He would not say that electricity should not 
be considered as a competitor to gas companies in certain districts, 
but he would say that the competition was justifiable. 

By Mr. Chamberlain : The electric light was a new illuminant, 
and the gas companies ought to have known of its probability of 
coming to the front. It was a fact that local authorities had been 
allowed to construct and work tramways, although they might 
roneinY and injuriously interfere with an omnibus company in the 

istrict. 

After one or two questions from the Committee, the proceedings 
were adjourned, 


BOYLE'’S SHIPS’ VENTILATORS. 


THE annexed engraving illustrates one of the forms of venti- 
a lators for which Messrs. R. Boyle 
and Sons have been awarded the 
£50 at the Shipwrights’ Exhibition. 
The air-pump ventilator consists of 
four sections, each acting inde- 
pendently of the other. At the 
outer part are four vertical curved 
baffle plates or guards which prevent 
the wind blowing throvgh the slits 
opposite. Within each of these 
outer parts are two narrow curved 
plates which prevent down draught, 
and in combination with central 
vertical diaphragms and othercurved 
strips create an induced current, 
which in its passage draws air from 
the vertical chamber, expelling it at 
the opposite opening. The foul air 
immediately rushes up the shaft 
connecting the ventilator with the 
= apartment being ventilated, to sup- 
ply the place ot the air extracted, thus securing a continuous 
upward current, powerful in proportion to the strength of the 
wind. 


Mr. Henry Dyer, principal of the Imperial College of ~) 
neering, Tokiyo, is, we understand, about to return to England for 
the purpose of taking up an important engineering appointment in 
London. The Japan Daily Mail says, and it is pretty well known 
here, that “‘ Mr. Dyer’s services in Japan have been of an exce 
tionally valuable nature—so much so, indeed, that we dou 
whether any other foreigner is likely to achieve similar results— 
ure as a misfortune for this 


and we cannot but regard his depart 
country.. That Japan can offer no inducements sufficient to preven? 
this is, for her sake, very much to be regrettéd.” 
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RAILWAY MATTERS. 


In concluding a report on the collision that occurred on the 29th 
March at Stoke Station, on the North Staffordshire Railway, 
Colonel Rich says, “If this train had been fitted with continuous 
brakes, the collision would probably not have occurred.” 


DUvRING a recent heavy thunderstorm the vag eee at 
Tenbury was completely wrecked by a whirlwind. e roof was 
stripped and lifted out of position, the windows and doors were 
blown away, and two men in the signal-box were carried some 
twenty yards by the wind, 

Mr. CHAS. BERGERON has published a pamphlet ex; a 
system of longitudinal permanent way cast iron sleepers imbedded 
in sand, and employing lighter rails than usual, the rails being 
fastened to fishing flanges cast on the cast iron sleepers, which are 
about 2ft. in length, and of an inverted channel section, 

Tur Ashbury Railway Carriage Company, Manchester, has 
secured one-half of the order for 1200 wagons recently placed in the 
market by the Midland Railway Company; but this practically 
includes only about half the constructive work, as the wheels, 
axles, axle-boxes, and springs are supplied by the railway company. 

Or the 400,000 tons of Bessemer ingots which were used for other 

urposes than rails in 1881, a py mp took the form of blooms 

or export to the United States. e production of blooms in 1881 
was about 100,000 tons in excess of that of any former year. About 
50,000 tons of ingots were manufactured into tires, axles, and 
general forgings ; and 15,000 tons were made into angles for 
shipbuilding purposes and so forth. 

Tur Highway Committee of the Sheffield Town Council recom- 
mend that steam locomotives shall not be suffered to pass over any 

of any turnpike road or highway within the borough of 
heffield, between the hours of nine o’clock in the morning and 
five in the afternoon, and no locomotive is to be allowed to stand 
on the highway unless some person is in charge of it, nor under any 
circumstances to stand longer than twenty minutes, except where 
accident or ‘other sufficient reason” render longer stoppage 
necessary. 

THE Midland Railway Company contemplates the construction 
of a new mineral line connecting Staveley with Bolsover. The line 
is four miles in length, and starts at the junction with the Staveley 
and Doe Lea Branch, passing through the parishes of Bolsover and 
Scarcliffe in the county of Derby, and terminating near Bolsover 
Castle. The undertaking, which is known as the Doe Lea Exten- 
sion, will open out a considerable extent of undeveloped mineral 
resources on the eastern side of Chesterfield. Messrs. J. and G, 
Tomlinson, railway contractors, Ashbourne-road, Derby, have 
obtained the contract for the work. 

A MEMORANDUM has been published by the Engineer-in-Chief of 
the Nagpore State Railway explaining the for ting 
the East India Railway with the Nagpore-Chattisgarh Railway, 
and securing more direct traffic between Calcutta and Bombay. 
There are three proposed lines. The northern route recommended 
is 393 miles in length, and passes through Ranchi, Jushpore, and 
Sirgooja. The southern route is 366 miles long, by Perulia, Singh- 
boom, Ga re, and the northern parts of the Sumbulpore dis- 
trict. The intermediate route is 375 miles long, and connects a 
portion of the northern route from Burrakur to Ranchi with the 
southern from Raighur to Bilaspur by a line from Ranchi vid Basia 
and Suadic. 

Ir is satisfactory to find that the several railway companies are 
rapidly adopting the best system yet brought out for lighting car- 
riages, and as it is also the cheapest yet invented, the shareholders 
must in this matter rejgice with the passengers. The Caledonian 
Railway Company has instructed the Pintsch’s Patent Lighting 
Company to construct a large gasworks to produce gas on Pintsch’s 
system for 500 carriages, and to fit 100 carriages before the 1st 
July next. Instructions have also been given to fit a train on the 
system on the Glasgow and South-Western, and this will commence 
running next week. It is a great pity that the system is not in use 
on the trains running long northward journeys, but now that the 
system is in use in the North and in the South, we shall probably 
have the long northward journey made less irksome by the use of 
the light throughout. One great advantage of the system is that 
every carriage is absolutely independent of the rest in a train, there 
being no coupling of any kind, and one c ing at the gasworks 
is enough for two journeys from London to Glasgow and back. 

To make the Channel Tunnel, if carried out, safe against 
invasion, Dr. Siemens recently proposed to charge the ends with 
carbonic acid gas as described in our last impression. With refer- 
ence to this proposal, Dr. Tyndall writes from Haslemere, saying : 
—‘‘ Coming down here from London to-day, on a part of the line 
where our s was about thirty miles an hour, I took out my 
watch and determined how oy I could hold my breath without 
inhalation. By emptying my lungs very thoroughly, and then 
charging them very fully, I brought the time up to nearly a minute 
and a-half. In this interval I might have been urged through more 
than a half mile of carbonic acid gas with no injury and with 
little inconvenience to myself. Indeed, supposing the tunnel to be 
entirely filled with carbonic acid gas, I have sufficient confidence in 
my friend’s ability to wager that in six hours he would be able to 
devise a means of sending troops safely through it. The problem 
of supplying fresh air to persons surrounded by an irrespirable 
atmosphere has been already solved by Mr. Fleuss and others.” 
Dr, Siemens has since written to the effect that few people can hold 
their breath for 90 seconds, 60 seconds being the most coral divers 
can endure. He also says that 1000-horse power for ventilating 
would not prevent the action of his carbonic acid. 

At the request of some of the persons who a short time since 
appeared before the American Trunk Lines Advisory Commission, 
calculations were made of the loads which locomotives would haul 
on different grades and curves. The following table from the 
Railroad Gazette gives the results cf these calculations, which may 
be of interest to some of our readers, The calculations are for 
three types of engine, designated in the column titles as type ‘‘ A,” 
type ‘‘B” and type “‘ C,” these being as follows : Type A.—Ameri- 
can locomotive with four driving wheels and 12,0001b. weight on 
each wheel, the total weight of engine being 36 tons. pe B: 
Mogul or 10-wheeled locomotive, with six driving wheels and 
12,000 1b. weight on each wheel, the total weight of engine being 
about 42 tons. Type C: O lidation 1} tive with eight 
driving wheels and 12,0001b. weight on each wheel, the total 
weight of engine being being about 54 tons. 

Weights of train which locomotives can haul at a speed of 20 
miles an hour under ordinary conditions, in tons of 20001b. 

(not including the weight of engine and tender), 


Type of otive. “g 
A” “BR” ©.” 
On Straight Track : 
1096 .. 1664 2226 
Grade 20ft. per mile 547 8404 1128 
350 .. 545... 784 
” ” ” 249 3904 4 522 
” ” ap 302... «410 
On 5deg. Curves: 
Grade 20ft. permile .. .. .. 464 716 962 
» 605, 45 3 488 
173 279 $80 
137 225, 808 
On 10deg. Curves 
662 1018. 
Grade 20ft, per mile 401 621, .. 836 
278 477. B90 
” ” ” 207 3304 ¢ 448 
160 .. 260 354 
1298 ., 212 290 


Under the most favourable conditions loads about 50 per cent, 


greater than those given above may havled) 


NOTES AND MEMORANDA. 


THE production of Bessemer steel ingots in the United Kingdom 
during 1881 was 1,441,719 tons, being an increase of 397,337 tons 
on the quantity produced in the preceding year. This increase is 
more than equal to the total make of Bessemer steel throughout 
the world in 1868, and exceeds also the total production of the 
United Kingdom in 1874, 


THE product of the Langley Mill at Augusta, Georgia, a large 
cloth mill, was last year 129303 pieces, 2,146,219 lb, of cloth, or 
6,374,886 yards; average number of looms in operation, 3254 ; 
average number of yai of cloth per loom per day, 62 76-100 ; 
average number of spindles running, 10,800; average number of 
ounces of yarn per spindle per day, 10 69-100; average number of 
hands employed, 328. The amount of cotton used during the year 
1881 was bales, or 2,681,205lb. Average cost of cotton used 
in 1881, 

THE following formula for the angle of impulse of the wind upon 
windmill blades or sails at any point for maximum effect is from 
a paper by Mr. A, R. Wolff, before the American Society of Mecha- 


nical Engineers :—a = © + 1+ ( 2)’, « being the angle, v 


the velocity of the blade or sail at the point taken, and ¢ the velo- 
city of the wind in feet per second. 


the of Dissociation.” 
“The stability of the most stable — is in reality a function of 
temperature ; as the temperature is lowered or raised the body 
becomes more or less stable. Thus iodide of mercury when heated 
to nearly the melting point of glass is dissociated, and free iodine 
is liberated. This was experimentally demonstrated to the meet- 
ing ; a flask containing the iodide was projected on the screen, and 
the gas in it was seen to be colourless. On heating the salt with 
a blow-pipe, the gas soon became coloured violet with the vapour 
of the liberated iodine ; on cooling the iodine re-combined and the 
colour disappeared.” 


METALLIC objects may be coloured by immersing them in a bath 
formed of 640 grains of lead acetate dissolved in 3450 grains of 
water, and warmed to from 38 deg. to 90 deg. Fah. This mixture 
gives a precipitate of lead in black flakes, and when the object is 
plunged into the bath the precipitate deposits on it. The colour 
given depends on the thickness of the skin, and care should be 
taken to treat the object gradually, so as to get a uniform tint. 
Iron treated thus acquires a bluish aspect like steel ; zinc, on the 
other hand, becomes brown. On using an equal quantity of 
sulpburic acid instead of lead acetate, and warming a little more 
than in the first case, common bronze may be coloured red or green 
with a very durable skin. The Scientific American says, imitations 
of marble are obtained by covering bronze objects, warmed to 
100 deg. Fah., with a solution of lead thickened with gum traga- 
eanth, and afterward submitting them to the action of the above- 
mentioned precipitate of lead. 


MISCELLANEA. 


A NEw edition of a well-executed illustrated and descriptive 
catalogue of machine tools, machinery, and tools, has been sent us 
by Messrs. H. Hind and Son, of Nottingham. 


THE convention for the railway between Athens and Patras has 
been submitted to the Chamber. Thus communication with 
Western Europe will be greatly facilitated. Various other lines 
will shortly be submitted to the Chamber. 

Ar the Shipwrights’ International roy ag Exhibition the 
“Burt” prize of £50, given by ex-Sheriff Burt, J.P., for the best 

tem of ventilation for ships, was oa by Messrs. Robert 
yle and Son, for their system of ventilation. 

Tue Lumiere Electrique says the experiment has been made of 
lighting a Rhine steamboat with electric light, and it is propo 
to organise a night service of boats lighted by Buergin mac 
and lamps, which are to be powerful enough to throw from the 
bows a light that will illumine the immediate scenery. 

Unpekr the auspices of Sir John Cowell, Master of the Royal 
Household, some interesting experiments with various systems of 
electric lighting are being made at Windsor Castle. Some parts 
of the Castle were illuminated by arc and ye green t lamps 
during the recent marriage festivities by Mr. R. E. Crompton, and 
he is now occupied in the extension of the system. 

AN extraordi general meeting of the Society of Telegraph 
Engineers and of Electricians will be held on Thursday, the 18th 
inst., when, by special desire of the President and Council, Mr. 
Augustus Stroh, member, will — his interesting experiments 
in connection with attraction and repulsion due to sonorous vibra- 
tions, and will compare the phenomena with those of magnetism. 

A NEW gas engine was shown at the Manchester Horse Show this 
week. It is called Barker’s Universal Gas Engine, and is specially 
I ded on t of its cheap The engine, so far as 
construction is concerned, is certainly simple, the gas bei 
exploded by means of a jet outside the cylinder, but the repea' 
loud reports, our Manchester correspondent says, would under many 
circumstances be a strong objection to its adoption. 

A PARLIAMENTARY return just published | om the whole receipts 
from the Patent-office for the year 1881-82 :—(1) Initial stages— 
petitions for letters patent, ,520; applications, with complete 
specifications, £1385; notices to proceed, £21,500; warrants, 
£19,955; letters patent, £19,945; final specifications, £18,390 ; 
notices of objection to grant, £82; notices of objection to ing, 
£32; on oppositions, £201—£111,060 ; (2) third year fees, £55,900; 
(3) fecnt ear fees, £30,600; (4) other fees, certificates, &c., 
£1005; (5) sales, £2864 ; (6) designs, £5149 ; trade-marks, £3956— 
£9105 ; total, £210,534. 

AN agricultural show, at which trials were made, was held at 
Port Elizabeth in March last. Messrs. Hornsby and Sons were 
largeexhibitors. The judges awarded the first prize, £25, to Hornsby’s 

rtable engine ; first prize, £30, to Hornsby’s thrashing machine ; 

rst prize, £10, to Hornsby ‘“‘ Indispensable” reaper ; first prize, 


£5, to Hornsby’s corn-dressing machine; first prize, , to 

IN the five American States named below, where most of. the | Hornsby’s corn and seed drill; first prize, £3, to Hornsby’s clod 

ironworkers are employed; the wages of skilled and unskilled | crusher ; first prize, £2, to Hornsby’s ridging plough 5 first prize, 

labour in the various branches were in 1881, according to recent | £3, to Hornsby’s harrows ; second prize, £2, to Hornsby’s harrows ; 
reports :-— second prize, £15, to Hornsby’s centrifugal pumps. 

Pa Ohio, NY. DL NJ, TuE judges of the Shipwrights’ International Exhibition in the 

Bloat furnaces, 8 Fishmongers’ Hall have e the following awards in respect of 

Blast furnaces, U... 100 114 18. 1/30 model and designs prepared by Earle’s Shipbuilding and Engineer- 

Rolling mills, 8. .. ve fe. wee” oe ing Company, Limited, viz.:—A gold medal for the best grain and 

Rolling mills, U. .. Lars. 2.20);. 1 2. Tee cattle steamer for the Atlantic trade, this being a model of the 

mer works, 8. 2.46 .. 3.96 .. 2.18 .. 5.00... — s.s. Grecian Monarch, which Earle’s Company is now constructing 

Bessemer works, U. .. 117 .. 184..107 ..115.. — for the Royal Exchange Shipping Company, Limited ; a silver 

Forges and blooms, 8... .. 243 .. — .. 248 .. — .. 224 | medal for the steam fish carriers Europe, Asia, Africa, and 

America, which also took medals at the Exhibitions held at Nor- 

All works, 8... - 282 .. 280... 248 .. $48 .. 288 wich and Edinburgh ; and a bronze medal for the design of the 
All works, U... 118 .. 1.80 .. 1.18 .. 1.27 .. 121 steam trawler Zodiac. : 


The average wages of skilled labour throughout the country was 
2.59 dols, and of unskilled labour, 1.24 dols. 


ANTIMERULION is the name given by Dr. Zerener toa preparation 
for preventing mould, mildew, and dry rot. When properly 
— it hinders the a ogee of dry rot, merulius destruens, 
and serves to destroy it. The substance is made in three forms. 
The liquid preparation of 30deg B. is made of boracic acid, 
common salt, and silica, and is applied by means of a brush or 
pencil to woodwork and masonry. In factories where moist fumes 
and vapours are evolved, which favour the production of mould 
and fungus, this acts as a protection for the building. The so- 
called ager? prepared antimerulion consists of infusorial silica, 
with the addition of 20 per cent. of boracic acid; it is to be 
scattered in moist or damp places. The simple dry antimerulion 
contains, besides the infusorial earth, only 8 per cent. of boracic 
acid, is less active, and used specially for protecting moist places 
from mould, for insulating material, and to exclude the atmospheric 
air and terrestrial heat—that is for ice cellars, ice chests, water 
pipes, and heating arrangements. In places where mould and dry 
rot are feared the dry antimerulion is packed in ; but the Scientific 
American says it is better to expose these places to the air and 
paint them thoroughly with the liquid substance annually. 


THE Mouchot solar engine, of which a description has been given 
in our pages, has formed the subject of experiment for a year at 
Montpellier, by a French Government Commission. The appa- 
ratus was of the known form—a concave mirror with blackened 
boiler in the focus, surrounded by a glass envelope. The steam 
from the boiling water was condensed in a coiled tube cooled by 
water. The weight of water distilled in an hour indicated the 
amount of heat utilised; and observations with an actinometer 
from hour to hour showed the amount of incident heat. These two 
quantities gave a measure of the economic efficiency of the ap 
ratus. The temperature and moisture of the air, &c., were also 
carefully noted. The number of days of observation was 177, and 
of observations 930, and water was distilled to the amount of 
2725 litres, The heat utilised in the most favourable circumstances 
~~ square metre per hour would be about equal to that utilised 

rom 240 grammes, or under three-fourths of a pound, of coal, sup- 

posing about a half to be utilised—even the half of this is not 
attainable in our climate. The efficiency of the apparatus is not 
proportional to the heat intensity of the solar radiations, and 
,ardly ever varies in the same sense. The absolute quantity of 
heat utilised, on the other hand, depends essentially on the tem- 
perature of the air. 


THE process for making brick walls water-tight, known as the 
Sylvester process, which was applied to the interior walls of 
the gate-houses of the Croton reservoir in the Central Park, 
New York, in 1863, seems to have been successful and may be 
again described. The process consists in using two washes or solu- 
tions. The first, as described by the Scientific American, is com- 
posed of three-quarters of a pound of Castile soap dissolved in one 
gallon of water, laid on at boiling heat with a flat brush. When 
this has dried, twenty-four hours later apply in like manner the 
second wash of half a pound of alum Ra in four gallons of 
water. The temperature of this when applied should be 60 deg. to 
70 deg. Fah. After twenty-four-hours apply another soap wash, 
and so on alternately until four coats of <9 | have been put on. 
Experiments showed that this was sufficient to make the: wall 
water-tight under 40ft. head of water. At the time of application 
to the Croton reservoir the walls had been saturated and the 
weather was cold. The gate chambers were covered over and 
heated thoroughly with large stoves. The drying, cleaning the 
walls with wire brushes, and applying the mixture, took ninety-six 
days. Twenty-seven tons of coals were used for the drying and 
one ton for heating the soap solution. 18,830 square feet of wall 
were washed with four coats. The drying and cleaning of the walls 
cost 64 cents per square foot, and the plant, materials, and labour of 
applying thé wash cost eénits per square feet! 


On the 6th inst. Messrs. G. M. Dowdesdell, Q.C., and H. J. 
Marten, C.E., arbitrators under the South Staffordshire Mines 
Drainage Acts, held a court at Wolverhampton to hear appeals 
against making an award for levying rates in the Tipton dis- 
trict equal to 9d. per ton on ironstone, 3d. on fireclay and lime- 
stone, and 6d. on coal and other minerals. Among the appellants 
were the Earl of Dudley, the Patent Shaft and Axletree Company, 
and a large number of colliery owners, who asked for their rates to 
be reduced owing to the extensive pumping of water by machinery 
they carry on for the relief of a yn mineral area. The Court 
reserved its decision in each case. 

APLEASING incidentisreported this week from Sheftield—a presenta- 
tion by the workmen in the employ of the Clay Cross Colliery Com- 
pany to Mr. Charles Binns, J.P., who recently resigned the general 
managership of the company, after holding the position forty-three 
years. The gift was a complete dessert service and silver inkstand, 
costing £85. It bore the following inscription :—‘‘ Presented to 
Charles Binns, Esq., J.P., on his retirement from the management 
of the Clay Cross Collieries and Ironworks, by the workmen 
employed there, in grateful recognition of his untiring efforts in the 
cause of education, and in the promotion of their general welfare, 
during the forty-three years he acted as manager of the works.” 

On the 4th inst. the King and Queen of Greece, the Grand Duke 
Constantine, and a numerous suite proceeded in the war-ship 
Hellas to Kalamata, to attend the opening ceremony of cutting the 
Isthmus of Corinth Canal. The Greek Ministers, the diplomatic 
corps, the Russian and the French admirals, together with a large 
concourse of persons, were also present. The King commenced 
the work by removing some earth with a silver spade, and various 
coins were deposited in the corner stone as a monument erected in 
commemoration of the event. The rock where Nero commenced 
cutting the isthmus was blown to pieces by charges of dynamite, 
which were ignited by the Queen, an electric wire about metres 
long being connected with them. 

On Saturday, 6th inst., Messrs. Oswald, Mordaunt and Co. 
launched from their shipbuilding and engineering works, South- 
ampton, a large screw steamer of 4500 tons, named the Woolston, 
of the following dimensions, viz.: Length, 385ft.; breadth, 44ft.; 


depth of hold, 32ft. The ship is built with topgallant forecastle, 
long bridge, and cape aft. She is fitted with Emerson and 
Walker’s patent windlass for lifting anchors, and all the latest im- 


provements. The engines, compound, which are made by the 
same firm, have cylinders 52in. by 94in., and a stroke of 60in. 
She has four double-ended boilers, with a working pressure of 
901b., and a total heating surface of 12,500ft. She is also fitted 
with an auxiliary boiler, which can be used for the main engines or 
steam winches, as required. 

A FINE iron steamer, the Grecian Monarch, built for the Royal 
Exchange Shipping Company, London, was launched last week 
from Earle’s Shipbuilding and Engineering Company’s yard. The 
Grecian Monarch is very much in outward appearance like the 
Assyrian Monarch, built by Earle’s Company for the same owners, 
but with several improvements which experience has suggested. 
She is of the following dimensions :—Length, 380ft.; breadth, 43ft. ; 
and depth of hold, 34ft. Her gross register tonnage is about 4400 
tons, and her net register 2800 tons. She is barque rigged, with 
four pole masts, having yards on the fore and mainmasts, and 
fitted with double topsail yards. She is built on the longitudinal 
system, with double bottom water ballast arrangements, capable of 
carrying 640 tons of water. She has three iron decks, each of 
which is sheathed with wood. Her saloon house is built on the 
top of the awning deck amidships, and the captain’s and officers’ 
rooms are arranged round the engine and boiler casing, whilst the 
state rooms for the first-class passengers are situated beneath 
the saloon on the main deck. She has accommodation for 40 first- 
class engers, and will carry about 1000 emigrants. She is also 
intended on her return voyages from New York to earry cattles 
and fittings will be provided for About 600 head. 


AT the meeting of the Chemical Posey of the 4th May, Prof. 
J. a _lecture “‘On Recent of 


= 
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MACHINE FOR ROLLING BOILER PLATE RINGS. 
MESSRS. DANIEL ADAMSON AND CO., DUKINFIELD, MANCHESTER, ENGINEERS. 
SIDE BLEVATION 


SECTION ON LINE A.B. 


THE seartion of Mr. John Windle, of Manchester, of which we 
give illustrations in section and plan, has been specially designed 
with the object of rolling boiler-plates in the reed of rings 
4ft. 6in. in width, and up to any diameter, in order to dispense 
with the longitudinal seams which are unavoidable in boilers 
constructed of ordinary plates, and are necessarily a source of 
weakness. In the mill, as shown by our illustrations, there are 
a fixed and a movable roll. The fixed roll is fixed upon a 
vertical shaft which is mounted to revolve in bearings. One of 
these bearings is secured to a fixed standard, cast upon the 
foundation plate, and the other is formed on a strong bracket 
secured to the underside of the side-plate. The upper end of 
the shaft is sustained against the roll in pressure by means of a 
half bearing formed in a piece and secured to the top of the 
standard. The main shaft is connected by means of bevel gear- 
ing with another shaft driven from the engines. The movable 
roll is formed upon a vertical shaft mounted in bearings fixed to 
a movable carriage fitted to a slide in plain guide ways in the 
foundation plate, and a movable standard is also fitted to a 
slide in a similar manner, in ways formed in the foundation 
plate. To this standard is hinged a fork lever frame, and the 
outer end of this lever is fitted with a bearing in which the 
upper end of the shaft is seated, whereby this end is sustained 
against the rolling pressure, as in the case of the main shaft. 
The sliding standard is connected by means of side bars 
to the slide carrying the movable roll, and these side bars are 
each formed at one end with T heads, which enter recesses in the 
sliding carriage. In the standard supporting the fixed shaft are 
seated the cylinders of two hydraulic rams, which at their outer 
ends bear against the sliding standard carrying the fork lever. 


When the cylinders are changed the sliding standard is caused to 
move in a direction towards the right, and by the action of the 
slide carrying the movable shaft the latter is also caused to 
move in the same direction, thus approaching the fixed roll. As 
the fulcrum of the lever which carries the top bearing of the 
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loose roll is fixed to the sliding standard carrying the fork lever, 
this lever moves also in unison with the standard and carriage, 
so that the efficiency of the bearing is not interfered with. In 
the carriage supporting the movable roll is contained the 
cylinder of a hydraulic ram which abuts upon the body of a 
ram cylinder connected with a sliding crosshead, which in 
turn is connected by rods with the slide carrying the movable 
roll. When this ram is forced outwards the slide carrying the 
loose roll is drawn to the left, whereby the rolls. are separated, 
and when the T heads of the bars take their bearings in the 
recesses in this slide, the standard carrying the fork levers is 
compelled to move in unison. The ram connected with sliding 
crossheads is employed to move the slide after the fork lever has 
been lowered until the shaft takes the bearing of the fork lever, 
and also to move the slide away from the fixed roll for the 
introduction of the metal to be rolled, or subsequently for the 
removal of the finished rolled ring. When the ram in connection 
with the sliding crossheads is in action for moving the slide 

ing the loose roll in the direction to the right, and in order 
that this movement may take place in unison with a correspond- 
ing movement on the part of the standard, clearances are formed 
for the T heads of the side bars, and when the slide is so moved 
the upper end of the shaft is released from the bearing. The 
independent action thus permitted to the slide is such that after 
this movement the fork lever may be turned upon its fulcrum so 
as to remove the bearing on the end of the lever out of the way, 
and in order that the lever may be readily tilted up, a hydraulic 
cylinder is provided to the might of the mill. Fixed shafts, 
bolted to the foundation plate, carry two vibrating frames, each 
of which is formed with arms carrying spindles, and upon each 
frame there are mounted three guide rolls. Upon these frames 
are formed worm spur quadrants which gear with worms fixed 
upon a shaft mounted in ordi i This shaft is turned 
by means of a hand wheel, and when in action causes the 
vibrating frames to revolve upon their shafts. The worm teeth 


| of the two frames are made right and left, so that they turn in 
opposite directions, and all the rollers are thereby moved to or 
| from the main roll simultaneously. The top of the foundation 
plate forms a level table upon which the work can be moved, 
but in order to facilitate this operation, whilst the iron is being 
rolled, carrying rollers are provided which revolve in recesses 
formed in the foundation plate, but projecting slightly above 
its surface. These rails are provided with extended axles, 
which are connected by means of le -1 gearing with connecting 
driving shafts. The fixed roll is formed with top and bottom 
flanges, and the movable roll is a plain cylinder. When in 
operation, the metal to be rolled is formed into a hollow — 
drical shape, so as to slip into position over the loose roll whi 

the fork lever is tilted up. The lever frame is then lowered, and 
the rams attached to the standard on the right are forced out- 
wards, bringing the loose roll against the inner surface of the 
metal, and the rolling operation, which is shown in plan, com- 
mences. The worm shaftis moved in the direction which will so 
move the vibrating frames as to bring the guide rollers into contact 
with the metal and support the ring being rolled so that its centre 
is kept in the centre line of the two rollers. When the ring has 
been rolled to the required diameter the water is shut off from 
the hydraulic cylinders of the ram attached to the standard to 
arrest the movement of the sliding iage, whilst water is 
admitted to the hydraulic cylinder connected with the slide 
crossheads, and this ram being forced outwards, the sliding 
carriage is drawn backwards so as to withdraw the roll from the 
ring. The hand wheel attached to the worm shaft is then 
turned in the direction which will withdraw the guide rollers 
from the ring, water is admitted to the cylinder in the movable 
slide, and the upper end of the loose shaft is moved out of bear- 
ing. The fork lever being then tilted up, the ring is free to be 
removed from the machine. The rolls, it may be added, are 
arranged to be changeable for other rollers, so that various 


forms of rings, either conical, flanged, or plain, may be produced, 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER, 


PARIS.—Madame Boyveau, Rue de la Banque. 

BERLIN.—Asuer and Co., 5, Unter den Linden, 

VIENNA.—Messrs. Gero_p and Co., Booksellers. 

LEIPSIC.—A. Twiermeyver, Bookseller. 

NEW YORK.—Tse Wittmer and Rocers News Company, 
$1, Beekman-street, 


PUBLISHER'S NOTIOE. 
*,* With this week's number is issued a Supplement, representing 


Turbine and Pumps at Pierre-la-Treiche. E y as issued 

by the Publisher contains this Supplement, and subscribers are 

requested to notify the fact should they not receive it. 


TO OORRESPONDENTS. 


«,* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himaetf, and bearing ald. postage a in order that 


Advertisements cannot be Inserted unless Delivered before Six 
o'clock on Thursday Evening in each Week. 
*," Letters relating to Advertisements and the Publishing Department of the 
paper are to be addressed to the Publisher, Mr. George Leopold Riche ; all 
other letters to be addressed to the Editor of Toe Enoineer, 163, Strand. 


MEETINGS NEXT WEEE. 

Tne Institution or Encingers.—Tuesday, May 16th, at 8 p.m.: 
Papers to be read and discussed :—{1) On the Various Systems of 
Grinding Wheat, and the Machines used in Corn Mills,” by Mr. W. 
Proctor Baker. (2) “‘ High Grinding by Roller Mills in England,” by 
Mr. pe boa (3) “ Roller Mills and Milling as Practised in Buda- 
pest,” by Mr. William Bishop Harding. 

CuemicaL Sociery.—Thursday, a. 18th, at 8 p.m.: The following 
papers will be read :—(1) ‘‘On the recipitation of Alums by Sodic 
Carbonate,” by Dr, E. J. Mills and R, L. Barr. (2) ‘On Rotary Polarisa- 
7 Chemical Substances under Magnetic Influence,” by Mr. W. H. 

erkin, 


Weather in Relation to Isobaric Lines,” by the Hon. Ralph Abercromby, 
F.M.8. ‘Mechanical Conditions of Storms, Hurricanes, and Cyclones,” 
by Mr. W. F. Stanley, F.M.S., F.R.M.S. 

Society oF Arts.—Monday, y 15th, at 8 p.m.: Cantor Lectures, 
“ Book Illustration: Old and New,” by Mr. J. Com: Carr. Lecture IL. 
Various modes of book illustration, Modern development of wood 
engraving. Wednesday, May 17th, at 8 p.m.: Twenty-second ordinay 


answers received by us may be forwarded to 
No notice will be taken of communications which do not comply 
with these instructions. 
*,* We cannot undertake to return drawings or manuscripts; we 
must therefore request correspondents to keep copies. 
*,* All letters intended for insertion in THE ENGINEER, or 
taining tions, must be accompanied by the name and 
address of the writer, not necessarily for publication, but as a 
proof of good faith. No notice whatever will be taken of 


R. L. K.—Apply to S. and B. Ransome and Co., 10, Bssex-street, Strand. 

J. J. M. (Inverness).—There is no such thing to be invented as “ Perpetual 
motion.” Do not waste either your time or money on it. 

B, N.— We presume you refer to the caloric engine. There are many varieties 
of this. Concerning which of them do you require information ? 

H. L. (Birmingham).— Your letter in reply to @ [1 is one of several which we 
do not publish, because the authors have obviously missed the point at issue. 
You are mizing up the resistance of inertia with that due to gravity, while 
other correspondents combine them. As we understand @[], it matters 
nothing what name is given to the resistance, whether gravity, motion, 
Sriction, or all three bined, his ion being that the resistance in all 
cases equals the force applied, and consequently under all imaginable 
circumstances the pull at one end of the rope or draw-bar and the resistance 
at the other must be equal. this be a correct statement of @ II's doctrines, 
then, as we have said, the publication of your letter would be mere waste of 
space, because it assumes that @ I] has overlooked something which he has 
not overlooked. 

Hewix.—By increasing the pitch you will augment the resist , and in 
order to maintain the same n er of revolutions you must increase the 
boiler pressure, and consequently the power of the engines, and the boat 
will go faster. To keep same speed of boat and indicated power with a 
screw of increased pitch is possible, but only by increasing the pressure. 
You will understand this in a moment if you regard each revolution as 
giving out s0 many horse-power—say 10 for example. Then at sixty revo- 
lutions you will get 600-horse power, at fifty revolutions 500-horse power, 
and soon. To get 600-horse power at fifty revolutions, it is obvious that 
each revolution must represent not 10-horse power, but 12-horse er; but 
to get the increase you must augment the average pressure in cylinder, 
which may be done by working less expansively of the construction of the 
engines will it you. 

Coxpenser.— Make your condenser as large as you can. 450 square feet of 
cooling surface will do if you have 850 square feet of boiler surface. Use 
brass tubes—best tinned—fin. diameter inside ; pack them with compressed 
wood ferules, driven in the holes in the tube plate, the ferules being outside 
the tubes. can be obtained from any firm selling engine-room stores. 
They are much cheaper and better than tape or india-rubber. Practice 
varies as regards air pumps. If the pump has a capacity equal one-sifteenth 
that of the Sobgvuane cylinder it will do very well, but they are made 
both larger and smaller. The larger the circulating pump the better. The 
quantity of water passed through the condenser in any given time should 
not be less than thirty times as much as that fed into the boiler in the same 
period. It appears to us that as you are so much pressed for room, if you 
make your pumpa as large as you can they will be none too large. See 
Tue Enaineer for Sept. 23rd, 1881. 


STEAM ENGINE ECONOMY. 
(To the Editor of The Engineer.) 

S1r,—Will you permit me to point out an error in my letter published 
in last week's Exoineer. In lines 7 and 14 from the bottom, the words 
“light pistons” and ‘lightness of one of the pistons,” should be “ tight 
pistons ” and “ tightness of one of the pistons.” Wituiam Inciis, 

Bolton, May 8th. 


THE ACTION OF LIGHTNING. 
(To the Editor of The. Engineer.) 
Sir,—I you will kindly allow me to point out that in the review 
of “ The Action of Lightning” in the issue of the 14th ult., two "4 
errurs occurred in the quotation from my definition of electricity, "i 
the word “fixed” was ted for ‘‘ forced,” and “ with” for “ into.” 
These 3 would make the sense of the definition much more 
A. PARNELL. 
Mallow, Co, Cork, May 7th, 


THE SHIPWRIGHTS' EXHIBITION. 
(To the Editor of The Engineer.) 

Sir,—We notice in your last issue that | yes have credited us with being 
the exhibitors of the beautiful model of the Viking at the Shipwrights 
Exhibition in the Fishmongers’ Hall. It is only due to the exhibitor of 
this model to point out that we are not the exhibitors of this model. 
We are, however, exhibiting there a working model of Halpin’s Safety 
Syphon Sea Connections—of which you have already given illustrated 
notice in your paper—as we have la‘ made arrangements with Mr. 
Halpin for the sole right to introduce this invention in Great Britain. It 
may be gratifying to you to learn that the comments you made on this 
invention before it could receive the sanction of practical men, have been 
completely verified by the opinions of some of the best men in the 
country who have seen it whilst at the Naval and Submarine Exhibition, 
and also at the present Shipwrights’ Exhibition. 

Lewis OLRICK AND Co. 

27, Leadenhall-street, London, E.C., May 10th. 


SUBSCRIPTIONS. 
Tut Encineer be order, from any newsagent in town or coun 


from the office on the following terms (paid in advance) :— 
Half-yearly (including double numbers).. .. .. £0 14s, 
Yearly (including two double numbers)... .. .. £1 98. Od. 


If credit occur, an extra charge of two shillings and sixpence per annum will 
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TESTS OF STRUCTURAL MATERIALS, 

THE two t engineering societies of America, the 
Institute of Civil Engineers and the Institute of Mining 
Engineers, are now — together to obtain from 
Congress a grant of money and other facilities for testin 
the strength, elasticity, and other qualities of iron, steel, 
&c., “not simply the substances used as such, but the 
members of large structures com of such materials, 


and of the forms and sizes in which they are actually used.” 


It is scarcely ——-. to conceive the Institution of Civil 
Engineers and the Iron and Steel Institute, for example, 
combining together to make an attack for such a purpose 
on the Board of Trade, still less on the House of Commons ; 
and it becomes interesting to discover, from the report of 
the recent Conference, exactly what our American friends 
are hoping to do, and how they propose to doit. The 
resent state of the question seems to be very curious 
n 1872 the Society of Civil Engineers appointed a 
Committee on this subject, by whose exertions Congress 
was induced in 1875 to pass a law providing for the appoint- 
ment of a Board to test iron and steel, with an appropria- 
tion of 75000 dols. for the pu was consti- 
tuted accordingly, and went to work with some flourish of 
trumpets. Their first duty was deemed to be to provide 
an accurate testing machine; but this duty proved so 
heavy that by the time it had been fulfilled the whole 
appropriation was exhausted ; and under the pressure of 
some hostile influence the Board was legislated out of 
existence before it had done more than construct the 
machine, conduct about 150 analyses of steel, and 
draw up a report which was so little circulated that 
one of the gentlemen who addressed the recent meet- 
ing complains he had found it impossible to get a 
sight of acopy. It is a curious chapter in transatlantic 
legislation. The difference between America and England 
= to be that in Congress you can get a thing done 
that is worth doing, but must risk its being undone again 
directly afterwards ; while in the House of Commons you 
can never get anything that is worth doing done at all. 
Adverse political influences might, however, kill the Com- 
mission, but could not destroy the machine ; and it accord- 
ingly remains at the Watertown Arsenal, near Boston, 
nominally at the service of private persons who may be 
willing to pay for the use of it. Concerning the real cha- 
racter and value of the machine opinions seem somewhat 
to differ. It is scarcely possible indeed to imagine any 
perfection or capacity in a testing machine which ought 
not to be secured at an expense of nearly £15,000. It 
city of 400 tons ; and we believe an 
nglish maker would willingly contract to supply a machine 
of that calibre, that would do npn Fat testing machine 
could ibly do, certainly for one-third of the amount 
anal: tee whilst its promise of giving results was abun- 
dantly lauded, there seemed to be some question as to its 
actual performance. One engineer was quoted who sent nine 
steel eye-bars for an important bridge to be tested, and 
found that it required seven and a- days to make the 
test. This was said to be due to the lack of means to 
engage an efficient staff of assistants to handle the speci- 
mens promptly ; and it was recommended accordingly that 
the machine should be placed in special charge of “an 
active young man.” We are thus led to picture to our- 
selves the inactive and elderly superintendent of tests 
laboriously lifting the specimens into —s by the help 
of the office boy and a screw jack. me further mecha- 
nical appliances, not provided for in the £15,000, would 
therefore seem to be needed. Another gentleman quoted 
a very remarkable report, made by the Chief of nance 
at Watertown to his commanding officer, stating that “the 
machine is in constant use whee Me Howard is not other- 
wise engaged in making out reports of tests made for 
private parties ;” and also that “the greatest number of 
tests made in a day of eight and a-half hours is seventy ; 
the least number is one-half of a test.” The rn of 
this half-test are not given, so that a [apes le curiosity 
is baulked. On the whole it may granted that the 
machine, from whatever cause, is not in a state of high 
efficiency; and that private engineers can hardly be 
expected to reap much benefit from its use at the current 
rates of half a test and 15 dols. per diem. 
The remedy which is jadhonert_-y for this state of things 
is that Con should vote a sum of money to make the 


machine efticient, find out the active young man already 
referred to, and set him to work on a comprehensive series 
of tests. The suggestions as to these tests are exceedingly 
practical, as would be expected from the character of the 
engineers who made them. It was observed that, in the 


United States alone, not less than 80,000 tons of iron and 
steel were used in 1881 for the construction of bridges, 
and that of this upwards of 31 per cent. was in the form of 
compound sections specially adapted to resist compressive 
strains ; yet that all the experimental data on which such 
sections are designed were obtained by testing machines 
which subsequent experience has shown to be very inaccu- 
rate, especially at high pressures. Again, the tension 
members of such bridges are mostly in the form of eye-bars, 
varying in sectional area from one square inch to twenty. 
Now until recently it was always supposed that the same 
strain per square inch might be applied indiscriminately, 
without any regard to the size of the section, or the amount 
of work done upon it in the rolls. The few bars already 
tested at Watertown, not to speak of tests and experience 
in other countries, have made it certain that a large bar 
is never, ceteris paribus, so strong per square inch as a 
small one ; and a scale of diminution of working stress with 
increase of section should clearly be established. Again, 
the use of rolled girders, especially in buildings, is enor- 
mous, and is constantly on the increase, upwards of 50,000 
tons being produced last year in America. Yet their 
strength is estimated by theoretical formule alone, the 
constants of which are deduced from experiments carried 
out on other than American iron, and not even on iron in 
that particular form at all. Lastly, to go no further as to 

icular branches of research—such as abrasion, corrosion, 
impact, &c.—the whole question of steel, as the metal of 
the future, remains to be attacked and solved, so as tho- 
roughly to investigate the characteristics of the metal, and 
the conditions under which it should be applied to con- 
struction. 

It will be admitted that there is here a tolerably exten- 
sive programme, and that the active young man will have 
enough to occupy his time and energies for two or three 
years at least. Supposing it to be adopted, the question 
next occurs of the Sest means by which it may be carried 
out. Mr. Chanute suggested that a Commission should be 
appointed—partly it would seem by Government, partly 
by the two institutions—and that this Commission should 
select and nominate to some man, “who shall 
the necessary technical skill, the executive ability, and the 
high standard of accuracy and thoroughness to conduct 
the experiments, as well as the talent to deduce general 
conclusions from them.” On the other hand Mr. Alfred 
Boller urged the revival of the National Board for testin 
American metals, which had been previously conatitied 
and dissolved. But such a Board would be difficult to 
bring into working order in any country, and these diffi- 
culties are increased tenfold in such a country as America, 
where, as events have already shown, it may at any moment 
become the field of battle for political ies, and lie at 
the mercy of hostile faction. To put the matter tersely, 
if the Board was popular, it would be jobbed ; if it was 
unpopular, it would be quashed. The work of conductin 
research will be difficult enough, without loading it wit 
such an Old Man of the Sea as a politically-constituted 

On the other hand, to leave the whole matter to 
private <a has been sufficiently shown to be much 
the same as shelving it altogether. Professor Egleston, of 
Columbia College, put this very clearly in the course of the 
discussion we are now considering. The experiments 
of private individuals are made for their individual 
benefit ; they are not generally of the exact charac- 
ter or extent requi to solve the problem for 
the general public, and if they are, those who pay 
for them are naturally inclined to keep the results to 
themselves. Moreover, such tests as are here considered are 
so expensive that few private individuals or firms are 
likely to undertake them. It appears then that the proper 
organisation to conduct such tests is some body lying 
between the individual on the one hand and the Govern- 
ment on the other. Such bodies are found in the various 
societies for the advancement of engineering. An example 
of research undertaken by such a body is to be found at 
this moment in the Committees of the Institution of 
Mechanical Engineers ; and though their progress, owing 
to one cause or another, has certainly been slow, yet it is 
a to deny that valuable results have been attained, 
and that in a more systematic and reliable manner than 
has been realised elsewhere. Would the two American 
Institutions but combine, they could surely achieve the 
same success, and at a far more rapid rate. Instead of 
— besieging Congress for a subvention, let them make 
asubvention themselves. Let them appoint a Commission 
out of their own Councils, who shall select the right man 
for the work, and arrange his programme ; they may then 
fairly go to Congress and ask that the machine at Water- 
town shail be placed at their disposal, and an efficient 
staff of men, together with steam power, &c., be provided 
to work it. Were such a work once fairly begun, with 
that quick intelligence and inventive sagacity which 
American engineers of the right type would be able to 
throw into it, we venture to assert that there would be 
little difficulty in securing its continuance. 


MR. LAWSUN’S EXPERIMENTAL BOILER EXPLOSIONS. 

WE some time since called attention to the theory that 
when water in a steam boiler was suddenly relieved of 
pressure a much larger portion of the water might flash 
into steam than was commonly supposed. The result would 
be the oe of an enormous pressure, quite sufficient 
to rend a boiler into —- A marked distinction 
must be drawn between this theory and that enunciated 
nearly twenty years by Mr. D. K. Clark and the 
late Zerah Colburn. According to these gentlemen, when 
the pressure in a boiler was suddenly relieved in any way, 
the steam produced at once in the lower part of the boiler 
hurled the water above it against the top of the boiler 
with such violence that it rent the plates by sheer force of 
impact and momentum. According to the theory now 
under consideration this upheaving of the water plays but 
a secondary part, if any; the rending of the boiler being 
~_— by an immense momentary increase of pressure 

ue to the fact that heat being equally dispersed through 
the mass of water in a boiler, the instant it is relieved of 
pressure every portion tends equally to become steam. 


Tue Sociery.—Wednesday, 17th, at 7 p.m.: The 
ee - | will be read :—‘‘ On the Diurnal Variation of Wind and 
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The heated water in a boiler may be regarded as 
in’ a condition of unstable equilibrium, and _ the 
reason why one portion is converted into steam and not 
another depends on the influence of conditions which 
ditfer very little among themselves. The result of the 
sudden vaporisation of all or nearly all the water in a 
boiler would, of course, be attended by a fall in tempera- 
ture to far below boiling point, and that such an action 
aaa J may take place is indicated by the instantaneous 
dispersion in cold mist of the water drawn off from a 
boiler gauge cock working under a high pressure. We do 
not propose here to go at length into the theory of the 
subject. We may point out that it accounts for the 
simultaneous explosion of a number of boilers which fre- 
quently occurs, and for which no more satisfactory explana- 
tion has ever been adduced. 

Mr. D. T. Lawson, of Wellsville, Ohio, has recentl 
carried out a number of costly experiments to test the trut 
or falsehood of the theory. He proposes to guard against 
accidents by putting inside every boiler, about the water 
line, a perforated diaphragm, which will effectually prevent 
the too sudden relief of pressure, no matter what happens 
in the steam space above. His experiments have consisted 
in raising steam to high pressure in small cylindrical 
boilers, and then opening—by pulling a string from a 
bomb-proof—a large sluice valve .fitted in the steam pipe, 
connecting the boiler with a vessel answering to the 
cylinder of a steam engine. He has succeeded in this way 
in exploding boilers with great violence. The last impres- 
sion of the Scientific American contains an account of an 
experiment which, beginning on the 7th of March, ended 
‘on the 22nd of that month with the total destruction of 
the apparatus. The experiments were made in Munhall 
Valley, on the west bank of the Monongahila, about eight 
miles from Pittsburg. The boiler was 30in. in diameter 
and 6ft. long, of three-sixteenths plate flanged and rivetted 
to each boiler head. Experiments were brought to a pre- 
mature close by the cracking of one of the boiler ends, and 
a new boiler had to be provided. This was fitted with the 
diaphragm to which we have referred, but this was cut 
away all round. It could not be got out through the man- 
hole, and was left lying in the boiler. The boiler was set 
in masonry, and connected with it were 15ft. horizontal 
and about 3ft. vertical lengths of 3}in. wrought iron steam 

ipe, leaving the top of the boiler at the middle of its 
ength, and entering the stuffing-box of an old empty 
steam engine cylinder 8in. diameter and 36in. long. Near 
the elbow of the pipe which turned downward toward the 
old cylinder was a 3$in. quick-opening sluice valve. In 
the end of the old cylinder was a Mississippi gauge cock, 
which could be operated from the interior of the bomb- 
proof. The boiler furnace was fitted with a }in. iron pipe, 
which entered through the side wall just below the bottom 
of the boiler and extended in a perforated section across 
the furnace for the distribution, upon the incandescent 
coals, of liquid fuel supplied from a barrel placed at a safe 
distance in a cavity of the bluff. The fiow of oil from the 
barrel could be regulated by a valve at the door of the 
bomb-proof. Inside the bomb-proof were two pressure 
gauges, both connected to the front head of the boiler, one 
above and the other below the diaphragm, to indicate the 
pressure and the disturbance in the steam and in the 
water pressure when the 3}in. valve was suddenly opened. 

After some preliminary trials, operations began on the 
22nd March. With 20in. of water in the boiler the pres- 
sure rose in six minutes from 175 Ib. to 235 lb., the valve 
being opened at every rise of 25 Ib., and the last time 
after a rise of 10 lb., when the boiler immediately exploded. 
In the words of our contemporary— When the valve was 
opened at 235 lb. pressure the boiler exploded with terrific 
force, all the water disappearing in an atomised form ; 
each elementary globule of 1000 lb. of water, at 400 deg. 
Fah., simultaneously—not progressively as powder burns— 
exploded and was diffused in practically ultimate atoms, 
like a cloud of steam in the air.” 

By the formula P = ix where P = bursting pressure 
in pounds per square inch, T = thickness of shel] in 
sixteenths of an inch, and D =diameter in quarter feet, 
while ¢ is a constant = 1097 for single rivetted iron plate, 
the bursting pressure for Mr. Lawson’s boiler was = 
3% 107 = 329 Ib, The ends of the boiler were stayed 
together by a lin. stay bolt, fitted with nuts and washers. 
The ends of the boiler no doubt added to the strength of 
the cylinder, and we shall probably not be far wrong if we 
assume that 340 1b. was the bursting pressure. Conse- 
quently it ap that the boiler exploded at about 
100 Ib. less than it ought to have sustained. It is to 
be regretted that the pressure gauges in the bomb- 
proof did not give indications of much value as to 
what took place at the moment the steam valve was 
opened. They always fell at first, and then rose above the 
point at which they had stood; but the distance which 
intervened between them and the boiler was too great to 
allow percussive action to be indicated. So far as Mr. 
Lawson’s experiments go, they appear to confirm the truth 
of the hypothesis that a large volume of water may be 
flashed into steam with disastrous results when an opening 
of considerable size is suddenly made above the water 
level. But it must not be supposed that Mr. Lawson’s ex- 
periments are final on this point. His conclusions 
tind some confirmation in the well-known fact that while 
cracks often occur below the water line in boilers, little or 
no harm being done thereby, a crack in the steam space is 
almost certain to be followed by a violent explosion. The 
phenomena remarked by Mr. Lawson and the gentleman 
who assisted him are eminently suggestive, but they can- 
not be regarded as more than suggestive. As such, how- 
ever, they possess a great deal of interest, and are well 
worth the consideration of our readers. 


HOT-BLAST STOVES. 
In the North of England there is now in progress very quietly 
a marked change in the dimensions and the power of the hot- 
blast stoves attached to blast furnaces. In the North of 
. England the two types of lesting stoves preferred are Cowper's 


and Whitwell’s ; both are well known, the latter being the inven- 
tion of the late Mr. Thomas Whitwell. It has been very largely 
applied, and his executor, Mr. William Whitwell, of the 
Thornaby Ironworks, is now erecting at that establishment new 
stoves which, in size and other particulars, embody all the teach- 
ing of experience gained in many parts of the world. New 
Whitwell stoves on a large scale are, we believe, being also 
erected at the Jarrow furnaces of the Palmer's Iron Company at 
Jarrow, and also at those of the Seaton Carew Iron Company at 
West Hartlepool ; and of the Cowper stoves there are some on 
a most extensive scale now being built for Bolekow, Vaughan, and 
Co., at Eston, aad for other firms. These stoves are on a scale so 
large that the heating surface will in many instances be doubled, 
and the heated air will be raised some hundred degrees higher 
than usual. It is evident that this will have a very marked 
effect on the smelting of iron in the North of England, and 
probably much more marked in the consuinption of coal and coke. 
Although much has been done of late years to induce economy in 
the use of fuel, yet it may be said that in some branches of 
metallurgy much remains to be done ; and although our coal 
supplies may not be in danger of extinction for many years, yet 
it is evident that those supplies are nearer to exhaustion, and 
with the vast addition to the consumption that every year brings, 
it cannot but be a matter of national importance that every 
step that can be taken to lessen the waste of fuel should be 
taken. In that direction, then, the increased use of larger and 
more powerful heating stoves in the iron trade is nationally 
important, and it is also sufficiently so to make the example of 
the Cleveland ironmasters of very great interest. 


REMOVING THE SPOIL IN CHALK TUNNELLING. 

Mr. T. Russett Crampron has devised a system of removal 
of the spoil from tunnels made in chalk, which is applicable in 
part to cement and whiting making, brickmaking, and for other 
manufacturing purposes. 1t is the employment of a plain 
cylindrical iron drum mounted on a horizontal, or nearly hori- 
zontal, slowly rotating shaft, one end of the drum being provided 
with an opening for the admission of water and the chalk in a 
broken-up state—not necessarily as small as that which comes 
from the Seaumont-Inglis tunnelling machine—and the other end 
a similar opening to permit the egress of the material when 
converted into slip in the drum by self-attrition in the water. 
Mr. Crampton has several years used one of these drums in con- 
nection with brickmaking, and has thus the means of finding the 
speed at which the work can be done by it, and has also found 
that the thing works for years without requiring repair. This 
drum is about 4ft. in diameter and the same in length, and revolves 
at about one revolution in two minutes. This has been proved 
to be capable of reducing 15 tons of broken chalk to the con- 
sistency of cream per hour. If a Channel tunnel is made, one 
of the great difficulties to contend with will be the removal of 
spoil, especially when the work has proceeded a considerable 
distance. In order to avoid the loss of time which 
the removal of this spoil by trucks and engines would 
cause, not only in doing the work of bringing the 
spoil to shaft bottom, but by occupying so much room in the 
tunnel and preventing free conveyance of the required building 
material, Mr. Crampton proposes to place machines of this kind 
down near the boring machine at the heading, and to take a 
supply of water down to the same place in pipes. The machines 
and the boring machines would be driven by water under some 
pressure, instead of the air now used for that purpose, and would 
deliver the chalk cream into a return pipe in connection with 
other pumps at bank. The spoil would thus be continually 
pumped up as slip, and if not employed for some purpose there 
would be sent out to sea by a pipe. There is nothing in the 
pumping work which presents greater difficulties than in the 
pumping of many coal mines. The ditliculties attending 
removal of spoil from tunnels, so long as it is convertible into 
slip, are thus apparently overcome ; and even if not employed 
for this work the applications of Mr. Crampton’s machines are 
numerous, 

LORD F. CAVENDISH. 

THE assassination of Lord F. Cavendish, so deeply deplored 
by all classes of the community, will be by none more keenly 
felt than by those engaged in the mining operations of South 
Yorkshire and Derbyshire. The family, it may be stated, is 
deeply interested in and identified with mining operations. The 
Duke of Devonshire is not only a Derbyshire coalowner but he is 
lessee of the Staveley coal-field, and chairman of the Barrow Iron 
and Steel Company. Lord Edward Cavendish has, since the 
formation of the Chesterfield and Derbyshire Institute of Mining 
Engineers, been president, and has taken great interest in the 
proceedings of the institute, often presiding at their meetings. 
Lord Frederick Cavendish himself was one of the directors of 
the Barrow Iron and Steel Company, was a local magistrate, and 
until recently a guardian of the poor at Barrow. On several 
occasjons he has visited and inspected the new Barrow Colliery, 
near Barnsley, which is sunk to the Silkstone coal, and on these 
occasions he exhibited a great amount of ability and knowledge 
relating to mining pursuits. His connection with the rising 
town of Barrow was very great, as through his exertions and 
that of his co-directors a large and prosperous community has 
been brought together there. 


THE 1RON AND STEEL INSTITUTE. 


Tue annual general meeting of the Iron and Steel Institute 
began at 10.30 a.m. in the Hall of the Institution of Civil 
Engineers, Great George-street, on Wednesday morning, 
Mr. Josiah Smith, president, in the chair. The attendance 
throughout the day was very small, and those present took 
so little interest in the papers read, that there were practi- 
cally no discussions. Early in the afternoon all the papers 
in hand were exhausted, aiid the meeting in consequence 
adjourned until this—Friday—morning, when some excite- 
ment will perhaps be caused by the reading of a paper on 
the compression of fluid steel, by Mr. William Annable, 
of Glasgow, which, it was no secret on Thursday, asserts 
very “ary dove the Whitworth process of compression has 
no effect whatever on the quality of the metal produced. 

The proceedings commenced on Thursday morning with 
the reading by Mr. Jeans, the secretary, of the thirteenth 
annual report, which states that 120 new members have 
joined the Institute during 1881. Of these new members, 
twenty-three resides in foreign countries,and the remainder 
in the United Kingdom. The total number of members is 
now 1110, and there are sixty-eight candidates for election. 
The Council have accepted an invitation to hold the autumn 
meeting in Vienna. Among the retiring vice-presidents 
was the name of the late Lord Frederick Cavendish. The 
chairman moved the adoption of the report, and in doing 
so alluded in feeling terms to the death of Lord Frederick 
Cavendish, by which they had lost a diligent worker, as 


well as one of the earliest members of the Institute. Mr, 
I. Lowthian Bell seconded the motion, which was carried, 
The chairman then proposed the following resolution, 
which was carried, all the members standing :—“ That the 
meeting of the Iron and Steel Institute desires to express 
its most profound sorrow for the deplorable death of 
Lord Frederick Cavendish, M.P., who, in his capacity as 
vice-president, and a member of the Council, has always 
taken a very active interest in the affairs of the Insti- 
tute; and that the most sincere sympathy and condolence 
be respectfully tendered to the Duke of Devonshire, 
past President of the Institute, and the other sorrowing 
members of the family of the deceased nobleman.” The 
Bessemer medal for 1882 was awarded to Mr. A. L. 
Holley, but on account of his death, a deputation of the 
Council waited in the afternoon upon the American Minister 
to hand the medal for presentation by him to the family 
of the deceased. The meeting subsequently passed a 
resolution adjourning the meeting until Friday morning, 
in consequence of the funeral of Lord Frederick Caven- 
dish. The Council and a large number of the members 
attended the funeral. 

There is really very little to be said concerning the 
papers read. The first was by Mr. Edward Richards, on 
the well-worn subject the properties of mild steel, 
and it detailed at considerable length a number of experi- 
ments carried out by the author. One object orb 
view was the determination of the work in foot-pounds 
done in testing a specimen, and the formula deduced from 
results obtained in testing one specimen by the author was 
u=90P,/. Another sample of very soft ingot metal 
made for tin bar purposes, and having a tensile strength 
of 25 tons per square inch, gave results which would 
agree with the formula «=°90P,/, Soft Bessemer steel 
having a tensile strength of 31 tons per square inch gave 
the formula «= ‘89 P,/. The mean of the three soft 
qualities of steel gives ‘90 as the coefficient ; and this was 
confirmed by the results obtained in testing some Siemens 
steel plate having a tensile strength of 32 tons per square 
inch. In the formula «=the mechanical work, P is the 
tension in pounds, / the elongation reduced to forms 
of length. Another question to be settled by these 
experiments was the effect of sudden change in the form 
of aspecimen. In one there were two cylindrical portions 


each 4in. long Ba. na diameter near the ends, and a 
central portion between them din. long by lin. dia- 
meter. A narrow groove, -/;in. in width, was turned in the 
middle of this boss, so as to leave the diameter of the 
specimen at the bottom of the groove lin. in dia- 
meter. The sectional area of the specimen at the 
groove was upwards of 20 per cent. less than at the 
ends, and the form of the specimen would at first 
sight appear to be highly favourable to fracture across 
the groove. The result of tensile test, however, 
proves the contrary : the metal is perfectly homogeneous, 
yet the specimen breaks, not at the groove, but at one of 
the ends, because the metal in the notch has not room to 
contract in area. It has been remarked by Dr. Siemens 
that “it is possible by careful manipulation to raise the 
breaking strain of a bar of a given sectional area to a 
remarkable extent by gradually accustoming it to the 
strain. By taking a bar of mild steel of lin. square sec- 
tional area, and loading it with a weight of, say, 15 tons, 
and leaving the weight on twenty-four hours, it would be 
found that the elastic limit and the breaking strength of 
the bar were materially increased.” The author’s experi- 
ments did not confirm this view, but the contrary. Other 
experiments described prove that the elastic limit of a 
steel bar varies according to the treatment of the bar pre- 
vious to testing, and the tensile strength depends upon the 
cohesive force, and the amount of contraction of area at 
the maximum strain, the latter quantity being affected by 
the form of the specimen and by previous train. In one 
sense these ar geo go to support the opinion held by 
Dr. Siemens that any mechanical treatment to which mild 
steel is subjected has invariably the effect of increase of 
strength. r. Adamson and Mr. Wrightson made a few 
1emarks on this paper, but there was no discussion. Mr. 
Bauermann, however, pointed out that we have probably 
two factors to deal with in breaking steel, namely, the 
force required to separate the crystals from each other, and 
to break any crystal through its own substance. It was 
not known whether the steel crystal had or had not a 
cleavage ; nor could any one tell what force was required 
to part a crystal. 


WS 

Vij 
After the chairman had done his best, without success, 
to get some member to speak, Mr. Richards said a few 
words in reply to Mr. Adamson, and a vote of thanks was 
assed. A paper by Mr. Ioseley on a new system of 
ringing down coal was read. This was ashort and useful 
paper, describing a system of getting coal = the aid of 
quicklime and water, of which something has recently 


been heard. The accompanying diagram shows the 
niethod in question, which is used with great snecess if 
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Messrs. Smith and Moore’s Shipley Collieries, Derbyshire. 
The mode of operating is to employ lime in a ey 
caustic state made from mountain limestone. This is 
ground to a fine powder, and consolidated by a pressure of 
about 40 tons into the form of cartridges 2}in. in diameter, 
having a groove along the side. These are then packed 
into air-tight boxes to protect them from damp, and are 
ready to be conveyed to the mine for use. The shot-holes 
are first drilled by means of a light boring machine, 
and an iron tube, about jin. in diameter, having a small 
external channel or groove on the upper side, and pro- 
vided also with perforations, is then inserted along the 
whole length of the bore-hole, This tube is enclosed in a 
bag of calico, covering the perforations and one end, and 
has a tap A fitted on to the other end. The cartridges B 
are then inserted and lightly rammed, so as to ensure their 
filling the bore-hole. After the cartridges have been 
enclosed by tamping, in the same way as with gunpowder, 
a small force pump C is connected with the tap at the end 
of the tube by means of ashort flexible pipe D, and a 
quantity of water, equal in bulk to the quantity of lime 
used, is forced in. The water being driven to the far end 
of the shot-hole through the tube, a along the groove 
and through the perforations and the calico, flowing towards 
the tamping into the lime, saturating the whole of the 
charge, and driving out the air before it. The tap is then 
closed, so as to prevent the escape of the steam generated 
by the action of the water on the lime, and the flexible 
pipe attached to the pump is disconnected The action of 
the steam first takes place, cracking the coal away trom 
the roof, and this is followed by the expansive force of the 
lime. The sprags are left in under the coal so as to allow 
the force to exert itself as far back as ible, and in 
many instances the coal is forced off and falls for a distance 
of several inches behind the end of the drilled holes. In 
ten to fifteen minutes, on the removal of the sprags, the 
coal falls clean from the roof, in large masses ready for 
loading, practically making no small, Of course this 
system has the great advantage of doing away with all 

anger of igniting gas and causing an explosion. No dis- 
cussion followed the reading of this paper. One member 
asked if the system could be used with Welsh coal, and 
Mr. Moseley replied that it was now being tried in Wales. 
Nothing the president could say would induce any of the 
few members and visitors present to speak. One gentle- 
man threw out the hint that the lime becoming mixed 
with the coal would absorb sulphur, and so do good. He 
has evidently never tried the effect of a little lime in a 
fire. A very moderate quantity will suffice to establish a 
clinker in furnace bars not easily removed. 

After an adjournment for luncheon, a very long paper on 
“Tron Mining at Bilbao,” by Mr. W. Gill, was read. Nearly 
all that Mr. Gill had to say has already been published in 
our pages—certain improvements and developments have 
been effected since, that is all—and it is, therefore, 
unnecessary to reproduce his paper even in part. It 
took nearly an hour to read, so that it was at least 
twice too long, and not a word of discussion followed. 
After the usual vote of thanks, a paper was read by Professor 
von Tunner on the use of lignite in the blast furnace, 
There were probably not thirty persons in the hall at the 
time, and no one took the slightest interest in the paper, 
which, however suitable for the Transactions of the Insti- 
tution, possessed no possible value as regarded English iron- 
masters, or indeed anyone, for it appears that only the best 
Austrian lignite can be used at all, and that not alone. 

When this paper was concluded the president announced 
thatalthough the Council had some papersin hand theauthors 
were not present, and not arrived, although 
the author was in the hall, and consequently he suggested 
the adjournment of the meeting, which suggestion was 
received with applause. It is not easy to give any expla- 
nation of the fact, but it is none the less true that the 
meeting so far has been anything but a success, The 
attendance has been small, the papers unsuitable for dis- 
cussion, and the interest taken in them by members the 
least possible, Perhaps the members are reserving their 
energies for the Vienna meeting. 


THE FOUNDATIONS OF MECHANICS. 


By Wa rer R. Browne, M.A. 
No. VIII.* 

125. D’Alembert’s Principle.—The branch of mechanics 
called Rigid Dynamics is usually founded upon a prin- 
ciple known as that of D’Alembert, and generally laid 
down (Routh, “Rigid Dynamics,” ch. ii.) as an independent 
deduction from the facts of nature, not to be proved by 
abstract reasoning. It will be well to show therefore—as 
has already been done by Thomson and Tait—that it is 
really a simple deduction from the elementary principles 
of mechanics, and in fact from the definitions laid down in 
this treatise. 

126. The principle is expressed in words by saying that 
“The internal actions and reactions of any rigid system 
are always in equilibrium, and may be neglected in writing 
down the equations of motion.” This, however, requires 
some explanation. It is clear that the equation of 
motion of a point or centre which moves in a straight 
line, and is acted only by forces in that line, is 

dts 
P—Q. 
Here m is the mass of the point, P and Q are what we 
have called the effort and the resistance, is the incre- 
ment of the velocity, or the acceleration. 

127. If, instead of one point, we have to do with a 
a of points, i.e, with a body, as in rigid dynamics, 
the obvious way of forming the equations of motion would 
be to calculate the effort and the resistance for each indi- 
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for any given point, there are two sets of forces to be dealt 
with—(1) The impressed forces, z.¢., those which act upon 
the system from without ; and (2) the internal forces, or 
the forces acting between the points of the system them- 
selves, Now the former set, the impr forces, are 
generally few and simple, or may at least be regarded as 
such by neglecting those which are insignificant. But the 
latter set, the internal forces, will clearly, in any body of 
finite size, be immensely numerous and obscure. Now 
D’Alembert’s principle asserts that if all the equations 
were thus formed and added together, the whole of the 
internal forces would disappear from the resulting equa- 
tion, being in fact in equilibrium amongst themselves, and 
therefore exercising no effect on the motion of the body. 
This being so, we need not stop to calculate these forces in 
the first instance (if, as in rigid dynamics, we are only con- 
cerned with the body as a whole) but can at once write 
down the resulting equation as follows :— 

where the symbol = signifies, as usual, that the sum of the 
quantity before which it stands is to be calculated for each 
point of the system. 

128, This explanation relates to motion in one direction 
only. It can be generalised, in the way indicated in 
former cases of the same kind, by resolving the forces 
acting along three rectangular axes. 

129. But this explanation is itself sufficient to show that 
D’Alembert’s principle is only an extension of the Third 
Law of Motion, as the case is stated by Thomson ; or, as we 
should here state it, a deduction from the definition of 
matter. For, by this definition, the forces which act 
between any two centres of force are equal in magnitude 
and opposite in direction ; hence in any algebraical sum 
which includes both these forces, they will cancel each 
other, and the sum will be the same as if they did not 
exist. But it is evident that the algebraical sum of all the 
internal forces of any system will embrace both of the 
equal and opposite forces which act between any two 
centres of that system ; hence in such a sum the whole of 
those internal forces will disappear. And this is precisely 
what D’Alembert’s principle asserts. 

130, Llasticity.—In our discussions upon energy we 
supposed throughout that the centres concerned were 
separated from each other by a finite distance, and that 
the forces acting between them were actually or approxi- 
mately constant. But it is clearly conceivable that two 
centres may come within an indefinitely small distance of 
each other—in otber words, may meet ; and all experience 
shows that, as expressed in the definition cf matter, the 
forces between the centres as actually existing are not 
constant, but vary with the distance. It becomes there- 
fore necessary to consider what will happen if two 
centres meet; and to do this we must examine more 
closely what the laws of the forces acting between them 
really are. This branch of the subject, which is called 
Elasticity, involves entirely fresh considerations, and there- 
fore requires some notice here. 

131. Let us, as a preliminary, examine what would 
happen in the meeting of two equal centres, if the forces 
were really constant. Suppose them to start from rest, at 
a distance from each other of 2ft. Then by the principle 
of symmetry they would meet at the midway point, each 
with a finite velocity due to the action of the constant 
attractive force over the space of. 1ft. There being nothing 
to stop this velocity they would pass through each other— 
in this ideal state of things we need not discuss the ques- 
tion of penetrability—and go forward each in its old 
direction. But the attractive force on either centre, bein 
now in the opposite direction to that of motion, woul 
check this velocity, and destroy it at the end of the same 
space in which it was generated, ze., lft. Hence when 
each centre had arrived at the precise spot originally 
occupied by the other, it would be at rest. The circum- 
stances would now be the same as at first ; the centres 
would begin to approach each other in, would again 
pass through each other, and return to their original posi- 
tious. This process would go on for ever, the two centres 
describing regular oscillations about the midway point. 

132. Let us now make another supposition. Suppose 
that, when each of the centres had moved half way to the 
middle point, or through 6in., the constant attractive force 
was suddenly changed to an equal and opposite repulsive 
force. This would destroy the velocity thus acquired in 
exactly the same space in which it was generated. Con- 


sequently at the instant when the two particles met each |* 


other, they would both come to rest. The repulsive forces 
would then drive them asunder; but if, when the two 
were once more lft. apart, it was changed back into an 
attractive force, the velocities would be again checked, and 
the centres would come to rest precisely in their original 
onan They would then again approach each other as 

fore, and would thus continue to oscillate backwards 
and forwards, alternately approaching to and receding 
from the midway point. 

133. It is needless to say that nothing approachin 
either of these processes has ever been observed ; an 
therefore we are justified in concluding that the forces of 
the universe are not constant. At the same time the two 
cases illustrate clearly a way in which a stable or conser- 
vative movement—or an oscillatory movement, using the 
word in its most general sense—may be produced by the 
action of attractive forces, or of attractive and repulsive 
forces combined ; and we know that the world is, on the 
whole, in such a stable condition. 

134. Let us now inquire what the laws of the forces 
acting in Nature can be made out, by observation and 
experiment, to be. On this head it must be confessed that 
our knowledge is as yet miserably imperfect. We have, 
indeed, one proved and almost perfect generalisation, due 
to the genius of Newton; and as it is the only one to 
which such epithets can be applied, we had better begin 
with it. Itis generally stated as follows :—“ Every par- 
ticle in the universe attracts every other particle with a 
force varying directly as the product of their masses, and 
inversely as the square of the distance between them.” 

135; Using symbols, let Mm be the masses of the two 


particles, 7 the distance between them, and c¢ a constant ; 
then the moving force acting between the bodies is an 


attractive force, represented by Mm 


136. I have called this generalisation “almost perfect,” and 
forthis reason. We know the character of the force, viz., that 
it is attractive ; we know its law, viz., that it varies inversely 
as the square of the distance ; we know its amount, at least 
as measured according to an arbitrary standard of mass. 
We do not, however, fully know its scope, viz., whether it 
extends to all matter that exists, or only toapart. Thus, it 
is known to hold in the heavenly bodies, by the case of 
double stars, but it is still disputed whether it holds across 
the void of space between those systems and our own. 
And if the principle of continuity be invoked to decide 
this in the affirmative, it would still remain doubtful 
whether it holds with respect to the luminiferous ether—a 
kind of matter whose existence Newton, of course, did 
not recognise. It would seem safe, therefore, to restrict 
the expression of the law of gravitation for the present to 
our own solar system. 

137. Making this restriction, and remembering our 
definitions of a particle, as merely a small collection of 
centres of force, and also of mass, as expressing the 
number of centres comprised in a — we should for- 
mulate the law of gravitation as follows :—“ Every centre 
of force in the solar system attracts every other centre with 
an equal force, varying inversely as the square of the dis- 
tance between them.” By equal forces are, of course, 
meant forces which are equal at equal distances. 

138. To give the proof of this law is no part of the 
present treatise. Assuming it to be true—as all com- 
petent judges assume—we have next to inquire whether it 
is the only law. In other words, whether it will, by 
itself, account for all the phenomena of the universe. It 
is obvious that this must be answered in the negative. 
Were two centres left to themselves under this law, they 
would rush together with a velocity which, at the instant 
of meeting, would become infinite, since, the distance bein, 
nothing, the force would then be intinite. What woul 
happen I will not take upon myself to say, but at least it 
would not be anything like what we see around us. Nor 
isthe case altered by theexistence of othercentres. A system 
starting from rest, under the action of gravitation alone, 
would coalesce in like manner at its centre of gravity. Hence 
there must be something beyond gravitation—something 
which acts as a repulsive force, and prevents the centres 
from thus dashing themselves against each other. Can we 
give the law, scope, &c., of this force as we can in the case of 
gravity? Unfortunately, we cannot. This is the great 
problem of physical science, which awaits the coming of a 
second Newton. But without being able fully, or even 
partially, to explain this force, we may at least glean a few 
facts respecting it. It must be practically insensible at 
sensible distances ; otherwise, the law of gravity would 
not be found fully to account for the facts of astronomy and 
of falling bodies, which it is known to do. Hence it must 
diminish as the distance decreases; in other words, it must 
vary inversely as some power of the distance. Butthis power 
must be higher than the square ; otherwise it would increase 
or diminish just as fast as gravity, and no faster, and would 
only have the effect of diminishing the apparent absolute 
value of gravity. These conditions are satisfied by 
assuming that the real law of force acting between two 


but 


centres is represented, not by the expression mM —3, 


by the fuller expression 


mM (7. — we) 
where 7 is some positive quantity.* 

139. It may perhaps be objected that the second term 
of this expression could not possibly disappear from view 
so completely as it does in all questions relating to the 
attraction of gravity at sensible distances. -To examine 
this point, let us suppose that the attractive and repul- 
sive forces are equal in amount at a distance of one- 
millionth of an inch, and also that the repulsive force varies 
as the fourth power of the distance. Then we have— 

X (1,000,000) = ¢! (1,000,000) * 
or e=c! (1,000,000)*. 
If the distance is one-thousandth of an inch, the expression 


becomes— 
m M [e (1000)? (1000) 
or M c (1000)? —C (1000) x } 


Hence, at the distance of one-thousandth of an inch, the 
repulsive force will be only one-millionth part of the 
attractive force, and therefore quite insensible. 

140. The assumptions here made are, of course, arbitrary ; 
but they are sufficient to show how easily the repulsive 
force may really exist at all distances, yet may be imper- 
ceptible, by the most delicate measurements, unless at 
distances which are almost inconceivably small. 

141. Assuming the law of force to be something like 
what has been described, let us now consider what will 
happen when two centres of force are left to its operation, 
We may consider the motion of one of them B, relatively 
to the other A, taken as fixed. Suppose, first, that A is 
placed exactly at the point of equilibrium, that is at the 
point where the attractive and repulsive forces balance 
each other. Then B will clearly remain at rest. Suppose 
next that B is slightly beyond this point of equilibrium. 


* It will be noticed that in the text I have not introduced the conception 
of initial rotating motions in the centres. Sir Wm. Thomson appears to hold 
—see his recent lecture on “ Elasticity as Possibly a Mode of Motion”—that 
the repulsive actions in nature may be accounted for by the fact that the 
centres composing each atom have—as on the vortex theory they would 
have—a very high velocity of rotation about each other, or about a 
common centre, Into the question of the quacy of such motion to 
produce the observed facts I will not enter. If itshould prove to be true, 
the repulsive action must still have the form of a force obeying somethin; 
like the laws given in the text, just as that which is called centrifugal 
force, but is really an effect of motion, may be represented by a force whose 


2 
law is expressed by =. Meanwhile, it seems better to retain, for the 
urposes of explanation, the simpler conception of an actual force; at 


east, until it is proved that we must replace it by the much more com? 
Plicated atid difficult conceptions of the effects of rotary motion: 


vidual point, and then write down its equation in the form ee : 
ay given. The general equation for the whole body would 

formed by aiding together all the particular equations 
thus obtained. Now in calculating the effort or resistance 


ey 
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Then, the attractive force being slightly the largest, B 
will move towards A, and will pass the point of equilibrium 
with a certain small velocity. From this moment, how- 
ever, the repulsive force will be the largest ; the velocit 
of B will consequently be checked, and at a certain a 
distance within the point of equilibrium it will come to 
rest. The repulsive force being still the largest, the same 
operations will then begin in the reverse order ; B will be 
repelled from A, and pass the point of equilibrium with 
the same velocity as before, but in the reverse direction, 
and will then be checked by the attracting force, and 
brought to rest exactly at the point from which it originally 
started. The same cycle will then begin. In other words, 
B will continually describe, with regard to A, a series of 
small oscillations about the point of equilibrium. If B is 
placed at first slightly within this point, instead of beyond 
it, the same events will follow, but in the reverse order. 

142. In either of the above cases, suppose a third force 
to act upon B, tending to move it towards A. Then so 
soon as B is within the point of equilibrium, the repulsive 
force will be larger than the attractive force, and the excess 
will increase very rapidly as B continues to approach A. 
Hence this excess of the repulsive force will soon counter- 
balance the external force, and B will remain at rest at 
the new point of equilibrium thus defined, or rather will 
continue making small oscillations about it. If, on the 
contrary, the third force tends to move B away from A, 
then the attractive force will be in excess, will counter- 
balance the third force, and will form a new point of 
equilibrium further away from A than the original one. 
In the first case the force is compressive, and the net result is 
that, so long as the force acts, the distance between A and 
B will be permanently shortened. In the second case the 
force is tensile, and the net result is that, so long as the force 
acts, the distance between A and B will be permanently 
lengthened. 

143. Again, let us suppose that B starts from a point at 
a considerable distance beyond the point of equilibrium (or, 
which comes to the same thing, that it starts with a con- 
siderable impressed velocity towards A). Then, by the 
time it reaches that point, the attractive force, which 
throughout this distance is ly in excess, will have 
imparted to B a very considerable velocity. As soon as 
B has passed this point, its velocity will be checked by the 
excess of the repulsive force ; and it will be destroyed, and 
B brought to rest, somewhere in the very small s 
between the point of equilibrium and A, so that it will never 
come in actual contact with A. For if A and B were in 
actual contact, the distance between them would be inde- 
finitely small, and therefore the repulsive force would be 
indefinitely great. But the accelerating force which would 
destroy any given finite velocity v in any given finite 
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distance s is simply given by the expression I : and, 


however large v may be, or however small s may be, this 
will always have a finite value. Hence the effect will be 
that B will be stopped in an exceedingly short space and 
time—much too short for our measurement—and will then 
have.a very large excess of repulsive force acting upon it. 
Hence it will begin to return with very — rapidity, 
will pass the point of equilibrium with the same yo 
velocity, but in the reverse direction, and will then 
checked by the excess of attractive force, finally coming to 
rest at the point from which it started. If no other cause 
intervenes, the same cycle will then begin again. 

144. dLastly, let us suppose that in the last case B 
becomes fixed in space at the moment when it is stopped 
by A, while A becomes free to move ; or, which comes to 
the same thing, let us consider the motion relatively to B, 
instead of relatively to AB. Then, since A, by the Third 
Law of Motion, has exactly the same repulsive force acting 
upon it as B has, it will fly off with the same rapidity as 
was ascribed to B in the last section, will travel to exactly 
the same distance, and there will come to rest and begin 
to return, unless some other cause supervene. 

145. It should perhaps be remarked that this second 
point of rest will be very much further away from the 
pointof equilibrium than the point from which A is supposed 
to have started. For when B is within the distance of 
the point of equilibrium from A, the excess of the repulsive 
over the attractive force increases, as B moves towards A, 
very much more rapidly than the excess of the attractive 
force increases, as B moves away beyond the point of 
equilibrium. This is due to the forces varying inversely with 
the distance. Thus let the point of equilibrium be at one- 
millionth of an inch, as before, and let the expression 


be boas —<}. Then if B be half a millionth 
r2 r* 


of an inch within this point, the value of the expression 
will be c' (1,000,000)* (4-64), or — 60c' (1,000,000):. 
But if B be half a millionth of an inch beyond this point, 
the value of the expression will be c'(1,000,000)¢ [(¢)* — 
(2)*], or 0°247 c' (1,000,000)*, which is about 54, of that 
given above. 

146. I have preferred to place these deductions from the 
assumed form of force together, because they follow 
naturally and clearly upon each other. It now remains to 
show how fully they accord with the facts of the universe, 
as relates to the behaviour of the particles of solid bodies 
in close contact with each other. Of course, the matter is 
greatly complicated by the fact that we can never observe 
the motions of single centres of force, or even single par- 
ticles. What we observe are bodies, greater or less in size, 
but of which the adjacent particles act in various ways 
upon each other, and are also acted upon in various ways 
by external forces, such as gravity. Nevertheless, the 
effects here described are in many cases plainly discernible. 

147. Thus, in accordance with Art. 141, the particles of 
any solid body do take up apparent positions of equilibrium 
with each owever, are known not to be 
really positions of rest, but centres of small oscillations 
which the molecules are continually describing. If an 
external force be brought to bear upon such a body, then, 
in accordance with Art. 142, the body becomes extended, 
if the force be tensile, or shortened if the force be compres- 
sive; and, having thus taken up a new position of equili- 
brium, it retains it until the force is withdrawn. 


147. gn if a body be projected against another with 
considerable velocity, which : equivalent to the supposition 
of Art. 143, then, after apparently striking it, it Rees back 
in the direction from whence it came, the reversal of the 
motion being effected far too rapidly for any ordinary 
means of observation to follow it. It is this property of 
rebounding which forms what is called the elasticity of 
bodies. Newton, who investigated it, found that the 
effects might be represented by supposing that, at the 
moment of impact, the momentum of the striking body 
was stopped by a very large force brought into existence 
by the action, and that, the bodies having thus been brought 
to rest, a force continued to act in the same direction, and 
drive the striking body back again towards the point whence 
it started. If it actually reaches that point, the body is called 
“perfectly elastic.” As a matter of fact, no substance in 
nature is found to be perfectly elastic; some, however, as 
glass and ivory, approach the limit pretty closely, while 
others can scarcely be said to have any visible elas- 
ticity. For some time it was supposed that in practice 
the force of restitution, causing the rebound, was somehow 
less than the original force of impact, in a varying ratio, 
generally expressed by the letter e; and hence it was 
inferred that vis viva, or energy, was always lost in cases 
of collision. But it is now universally admitted that this 
difficulty simply arises from the fact that we can only 
observe the action of finite bodies as a whole, and not that 
of their minute parts. For instance, when a billiard ball 
strikes the cushion, it is but a very small area of each 
which is actually opposed to the other; all the rest of the 
billiard ball is caused to step and to rebound by the 
lateral cohesive action of the parts nearer the centre. 
These actions set up movements between the particles, in 
which more or less of the energy due to the im 
becomes expended, and is not therefore available for the 
repulsion of the body as a whele. It is not doubted by 
anyone that the ultimate atoms of any body are perfectly 
elastic, as indeed, by the conservation of energy, it is 
necessary that they should be. 

148. Lastly, if the body struck be free to move, instead 
of — fixed, the result stated in Art. 144 is actually 
seen to follow, that is, the struck body flies away with a 
velocity which depends on the momentum of the striking 
body; or, in other words, upon the force of the 
blow. Familiar instances are the striking of one billiard 
ball by another, the propulsion of a football, &c. In 
such cases the striking body may either be brought 
to rest, or may follow in the same direction as the 
struck body, but with diminished speed, or may rebound 
again in the direction whence it came. These variations 
depend upon variations in the masses and velocities of the 
two bodies, and need not here be considered further. 

149. It appears therefore that the fundamental facts of 
menage yd are all accounted for by the hypothesis that the 
law of the force subsisting between any two centres is sub- 

C, 
stantially of the character represented by (4 —=t,) 
Of course we do not affirm that this is its exact repre- 
sentation. It may be much more complicated ; ¢.g., there 
may be other factors which may bring about the differ- 
ences existing between the chemical elements considered 
as kinds of matter. But the fact remains that, as regards 
the general phenomena of mechanics, the t given 
above must be an approximation to the truth, and we may 
hope that the progress of physical science will ere long 
enable us to fix it more exactly. 

150. I do not propose to continue these papers further ; 
but I believe that all the main principles on which the science 
of mechanics is founded have been toushed upon, and 
have been shown to flow directly from the definitions as 
to motion, force, and matter laid down at the beginning, 
and from the two established generalisations, which I have 
called the principles of conservation and of symmetry. If 
so, I have achieved all which I proposed to myself at 
starting. I have only two supplementary remarks to 
make. One is that these papers will not have been useless 
if they have brought into light, and in some measure dis- 
sipated, what — to be a somewhat common mistake, 
namely, that in the third law of motion, Action is always 
to beanterpreted as Force, so that, whenever we have a 
force acting, there must always be an equal force opposed 
to it. Thus, when an engine is taking a train out of a 
station, and getting up its speed, it is held that the pull of 
the engine is no greater than the resistance of the train ! 
It need hardly be stated that this idea derives no coun- 
tenance from Newton—who, as Thomson and Tait have 
shown, saw that the action was measured in dynamics by 
the energy exerted—or from any other authority ; that it 
is altogether at variance with experience ; and that to 
admit it would simply annihilate the present science of 
dynamics. The — remark is nay intended ~ guard 
against an ible conception, that among the t 
writers on ecthaaias there is any fundamental ra 
of opinion as to the epee foundations of the science. 
It is just possible this might arise from the fact of my 
having taken occasion to point out the difference in ter- 
minology, as to the term Work in particular, between the 
works of Rankine and those of later writers ; and I there- 
fore repeat that the difference is one of terminology only, 
and in no way affects the fundamental principles or con- 
ceptions of the subject. Anyone who doubts this may be 
recommended to study the books in the annexed list, which 
have been consulted in connection with these papers, and 
are here tabulated for the convenience of students of the 
science, 

Newton’s Principia (Glasgow, 1871). - 

Rankine, Applied Mechanics (1st and 3rd editions). 

Rankine, Miscellaneous Scientific Papers (Griffin, 1880). 

Rankine, Rules and Tables (Griffin, 1875). 

Maxwell, Theory of Heat, Edit. 1877 (Longmans). 

Maxwell, Matter and Motion (8.P.C.K.). 

Thomson and Tait, Elements of Natural Philosophy 
(Clarendon Press, 1873). 

Navier, Application de la Mecanique, by St. Venaut 
(Paris, 1864). 

Reuleaux, Theoretische Kinematik (Brunswick, 1875). 


Clausius, Mechanical Theory of Heat (Macmillan, 1879). 

Balfour Stewart, Lessons in Elementary Physics (1873). 

Whewell, Mechanics (Cambridge, 1819). 

~ maa Course of Mathematics (Deighton and Bell, 
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O. Byrne, Practical Mechanics (Spon, 1872). 

Twisden, Practical Mechanics (Longmans). 

Routh, Rigid Dynamics (Macmillan). 

Tait and Steele, Dynamics of a Particle (Macmillan). 

Herbert Spencer, First Principles (Williams and Nor- 
gate, 1867). 

Todhunter, Mechanics for Beginners (Macmillan, 1878). 

Moseley, Mechanical Principles of Engineering and 
Architecture (Longmans, 1843). 

Goodeve, Principles of Mechanics (Longmans, 1880). 
ie Lessons in Elementary Mechanics (Longmans, 
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TURBINES AND PUMPS AT PIERRE-LA- 
TREICHE. 


THE machinery which is in part illustrated by the supple- 
ment which we publish this week, is a portion of that of a 
large installation at Pierre-La-Treiche for pumping a supply of 
water from the Moselle into the Pagny-Meuse ch of the 
Marne-Rhine Canal. These works and also reservoirs in the upper 
catchment of the Meuse and at Paroy, and pumping station near 
Pagny, became necessary in consequence of the deficiency in the 
Marne and Meuse Canals, a deficiency which was aggravated when 
certain reservoirs and catchment area became German territory. 
The whole of the works are very fully described in a volume by M. 
Alfred Picard, engineer-in-chief of Ponts et Chaussées, entitled 
“ Alimentation du Canal de la Marne au Rhin et du Canal de 
l'Est. Travaux exécutés depuis 1870, pour |’alimentation com- 
mune & ces deux voies navigable et pour l’alimentation spéciale 
a la premigre.” The work is published in Paris by J. Rothschild 
— London by Dulau and Co., by Williams and Norgate, and 
D. Nutt. 

Three weirs were made in the Moselle near Toul, and the 
turbines, which we illustrate from M. Picard’s book, were con- 
structed of about 850-horse power to supply by the pumps 
shown, from about twenty to thirty cubic feet of water 
per second from the river, through an elevation of about 
130ft. into the above-mentioned branch canal. The construc- 
tion of the turbines is clearly shown by Figs. 1 and 2. The 
wheel is keyed on a hollow shaft, within which is a fixed solid shaft, 
the lower end of which rests in a socket bedded in the masonry 
of the tail race. The upper end of the hollow shaft is seen at 
Fig. 8 ; but just below the part there seen the shaft is swelled 
so as to leave room for the adjustment of the bearing step and 
screw on the top of the fixed shaft, which therein terminates. 
The upper end of the hollow shaft is attached to the pump 
crank, as shown. The guide wheel of the turbine having a mean 
diameter of 9ft. 10in. is, like the turbine wheel, of cast iron, and 
is provided with seventy-one openings, sixty-six of which, in 
eleven groups of six, are 8°85in. by 2in., the remaining five 
having a sectional area of 8°85in. by 2'l6in., the total dis- 
charge area through the orifices being a little over 84 square 
feet. The curve given to the guide blades is helicoi 
the curvature being rapid toward the upper part, while the lower 
part is a straight tangent to the curve at an angle of 24°5 deg. 
The passage through the water guides is regulated by eleven 
valves, each covering six openings, and five small valves covering 
the larger openings mentioned above. Each of the large sluices 
is connected to a three-armed bell crank by a rod. On the spur 
wheel, shown in Figs. 1 and 2, is a short projecting finger. This 
takes against either one or the other of the two main arms of 
the three-armed bell crank levers, and so operates the valves 
when the pinion on the regulating shaft isturned. Each turbine 
works three double-acting Girard pumps, as shown by Figs. 3, 4, 
5, 6, 7, 8, 9, the connecting rods of three pumps taking on to one 
crank, as shown at Fig. 8. The plungers are 15°35in. diameter, 
and have a stroke of 23°625in., the mean volume displaced per 
stroke being 2°5 cubic feet. The pumps, valves, seats, &c., are 
all of cast iron, and the effective head under which the turbines 
work is about 7ft. on an average. The whole of the machinery 
was made by MM. Callon and Feray, Paris. 


TENDERS. 


NORTHAMPTON. 

For the erection of a new boiler-house, rain-water tanks, 
entrance gates, and other work, for Mr. 8S. L. Seckham, North- 
ampton Brewery Company. Messrs. Scamell and Colyer, architects 
and engineers, 18, Great George-street, Westminster, 8.W. Quan- 
tities by Messrs. R. L. Curtis and Sons, 


Contract No. & s.d, 
Mr. J. Garlick, Birmingham .. .. .. .. .. .. 49% 0 0 
Mr. G. Heap, Northampton ee 
r. 1. Cosford, Northampton .. . 8146 0 0 
Mr. H. Lovatt, Wolverhampton . 8018 0 0 
Mr. R. Dunkley, Northampton .. .. .. .. .. 00 
Mr. J. Watkin, Northampton .. .. .. .. .. .. 2930 0 0 
Contract No. 2.—BoiLers. 
Messrs. Bellis and Co. 2150 0 0 
Messrs. Forrester and Co... .. 1876 0 0 
Messrs. > =a 1 00 
Messrs. Horton an a 1 00 
and Warham . 1423 0 0 
NOTTINGHAM. 


ADDITIONAL class-room to All Saints Schools. Mr. Frederick 
Jackson, architect. Quantities supplied. 


£8. 4, 

Messrs. Bell and Son 882 0 0 

Jao, Cooper 0 0 
no. 

Marriot and Warinaby 314 0 0 

Mr. A. B, Clarke— 802 0 0 


Crty or Lonpon Directory, of which we have just received a 
copy of the edition for 1882-3, is increasing in number of pages 
much more rapidly than the number of names‘and trades, &c., to 
be catalogued. In 1878 it contained 912 pages, and it now has 
976, or an increase of sixty-four es, or 7 per cent, in four years. 
This gives some idea of the additional information which the 
directory contains. The great alterations in streets and buildings 
in the City have made many changes during the year, and these 
the directory shows, as well as the very numerous changes which 
always take place in offices at the new year. As usual the direc- 
tory contains a street guide, alphabetical directory, trades guide, 
public companies directory, list of liverymen, livery companies 

ide, conveyance guide, corporation directory, bankrupts’ list, &c. 

t is well arranged and is provided with sufficienc indexes, so that 
with the map which also accompanies it, it is very easy to find any 
required information relating to City inhabitation. 


May 12, 1882. 
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LETTERS TO THE EDITOR. 
[We do not hold ourselves responsible {”" the opinions of our 
correspondents. 


RAILWAY BRAKES, 

Srr,—If you will allow these few remarks in your paper on the 
subject now most seriously engaging public attention, viz., the most 
useful continuous railway brake, as Earl de la Warr has brought 
this subject before the House of Lords, a diversity of opinion may lead 
to the best one being adopted. I see by railway brake returns there 
are still 3822 passenger engines and 36,700 carriages running without 
efficient brakes. A very natural question to ask is—How is it when 
there are such numerous accidents costing so many lives, and such 
enormous sums for compensation and destruction of property, more 
brakes are not fitted? I believe most directors will endorse what 
I say—there is not a cheap practical brake yet before the public, 
and that the brakes 3 in use are complicated, expensive, both in 
fitting, oe and keeping in order; and as each compan 
sticks to their favourite inventor, there is little chance for a fres 
invention being tried, be it ever so simple. I will quote a few facts 
as to power required for working present brakes I saw from the 
pen of one well skilled in working continuous brakes, He says the 
um requires about 2600 cubic inches space to each carriage, 
h, at only 121b. per inch, is 31,200in. so a train of ten carriages 
will — 312,000 inch-pounds to be kept up by ejector to 
efficiently apply brakes, and when often used, as in shor’ stoppages, 
must take a very large amount of power off engine, i.¢., steam. 

The air or Westinghouse requires 330in., which at 75 lb. per inch 
is 24,700 lb. to each carriage, or 247,000 inch-pounds for ten car- 
riages for efficient working. This has to be kept up by steam 
pump, and there is still a loss of power in pumping, therefore it is 
quite evident the power required to work these brakes must be 
considerable, Then there is the delicate and elaborate mechanism 
of the various parts required to work so subtle a fluid as air, which is 
always subject to accident, however perfect the fittings, as one 
faulty leak renders the whole useless and may cause a serious 
accident ; or it may be n to use an engine unfitted with 
apparatus to work brakes, or a foreign carriage may break com- 
munication, for there a rs little prospect of making the various 
kinds work together. Yet all honour is due to those who studied 
and brought such clever mechanism to perfection. Yet I believe 
these brakes to be wrong in principle, and it is a maxim well under- 
stood—improvement in details can never make a bad system into a 
good one, or overcome difficulties caused by the principle being 
wrong from the commencement. 

It is a well-known fact to engineers that in the motion of any 
train, at whatever s' , its momentum contains a power, if 
rightly applied, to lock its wheels in a reasonable time ; and many 
inventors, from oe 4 Foe “en to the present time, have had 
various methods to effect this purpose. Take, forinstance, Messrs. 
Clarkeand Webb's chain brake, in which by the use of friction wheels, 
a small power by hand on one pair of wheels is used to apply brakes 
to four carriages, or sixteen wheels. Yet it could be increased 
twenty-fold, if required, in power, without losing speed, for apply- 
i rakes to each carriage only. Yet at present these brakes, 

used in sections and not self-acting, do not fulfil the require- 
ments of the Board of Trade. 

I have patented an invention which does, by such friction wheels, 
fulfil all the conditions of the Board of Trade, and requires no extra 
fittings on engine ; and all extra fittings to such carriages as have 
brakes already on can be done at & little expense by any ordinary 
mechanic, is is accomplished by affixing an automatic arm to 
one of the front buffers, with a movable dog on it, which can be set 
to act at any pressure, which acts on or brings friction into contact, 
the chain wheel axle of which passes over sheaves and wheels to any 
suitable place under the carriage to lift a lever bar or other 
mechanism, and so apply brakes by the momentum of each carriage 
on the application of any brake in front, causing sufficient obstruc- 
tion to Pe the buffer so as to actuate the arm with its dog, as 
before described, yet instantly releases the brakes when the mo- 
mentum is reduced below that pressure. By a very simple yet 
efficient suitable connection between driver and guard, the auto- 
matic arm is lifted out of or dropped into gear, and when pulled in, 
as it should be before leaving a station, it is nearly an impossibility 
for anything to get wrong. Yet any one carriage having its brakes 
deranged does not affect the remainder, nor does a foreign carriage, 
if the guard has a suitable cord to complete the communication. 
This brake will not interfere with any brakes used by air or vacuum, 
but can be made to actuate these when drawn by an engine not 
fitted to work them. Also, by a simple mechanism and chain 
loosely coupled throughout the train by strong spring links, should 
a draw-bar or chain break, or train by any means become . 
before these spring links break, the wheels of each carriage would be 
locked in a moment, and the left carriages would apply a continu- 
ous brake to that portion of the train, thus fulfilling a very essential 
condition of the 1 of Trade. It also forms a useful hand 
brake to use when stopping at astation or in sidings. As all brakes 
are acted on by front buffer only, there can be no rebound, but the 
pressure left in the buffers when the train stops suddenly is power 
stored to start the train when the engine moves forward ; so less 
ate is expended in stopping a train by automatic action than by 

d brakes, and as the brakes prevent any undue pressure on the 
tender buffers, there will be less jerk by brakes applying themselves 
than by the most experienced brakesman. 

I am not in a position to fit a train of carriages at my own 
expense, being a working man, and it has already cost me years of 
study and months of labour to complete my models; yet some 
engineers to whom I have shown them say it is a most expansive 
invention, well thought out, and as perfect as can be made. Should 
these remarks be of use to any railway directors or company of 
shareholders, or engineer not interested in other patents, I Shall be 
glad to show models to any wishing to try the system, as all I 
require is a fair trial, and let the invention stand on its own merits. 
This brake can be fitted to heavy goods trains as well as ngor 
carriages ; therefore there is no reason why it should not me & 
universal brake. 

The cost of application to each carriage cannot exceed £10, 
and the cost of working is nothing. W. B. Hoipecu. 

Enderby, Leicester. 


vacu 
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WIRE GUNS, 


Str,—Having been absent from England, I have only just seen 
your article on my recent letter to the Secretary of State for War 
in your issue of the 31st ult. Will you allow mea few words in 


reply ? 

tn my letter I did not explain my system of gun construction, 
consequently I did not say how I provide the longitudinal strength. 
This was explained first in the Institution of Civil Engineers in 
1860; then more fully in a second paper which I sent to the Insti- 
tution in 1867; then again in my paper at the Institution in 1879, 
which contained diagrams and descriptions of the system appli 
both to breech and muzzle-loaders; and I also exhibited a 3in. 
breech-loader made in 1860. This system I have never departed 
from, and in the various endeavours I made to get the Government 
departments to give my system a trial, I prominently brought this 
feature forward as well as the wire system of construction Soth by 

a s and models and by verbal and written explanation. The 
principle is that of providing independent material outside the 
chase to carry the strain from the breech to the trunnions. I am 
informed that this is the method by Capt. Schultz in the 
wire guns which he has made for the French Government, 

In the next place I never said that increasing the length of the 
gun was a retrograde step; on the contrary, I have always advo- 
cated long guns; but what I did say was that slow burning 
powder was a retrograde step, and one which necessitated a longer 
gun than quick burning powder. 

In the remarks which I made on the strains in the 8in. Wool- 
wich gun, I see now that I did not make my meaning so clear as I 


“ee to have done. In ing of the variation of strain from 
~11°70 to + 15°83, I had in my own mind the results arrived at 
by Mallet and others on the effect of variation of strain, and 
I should have said that the above variation was on the double 
strain hypothesis equal to a variation of strain of 55°06 tons, 
not toa cenene aan of that amount. So far I stand corrected. 
The statement that a suddenly applied strain is in effect double 
that of a slowly applied strain is not an assumption of mine, It 
is a principle that been demonstrated long ago, and although 
Captain Noble dissented from the statement, all he did say was 
that ‘‘he believed that many guns, owing to the almost in- 
finitesimal time during which the Signe pressure acted, with- 
stood pressures that would undoubtedly cause their failure were 
such yp of longer duration.” This is a mere opinion, that 
of a high authority no doubt, but unsupported by any fact. 

Again, as to the difference between myself and Sir Wm, Arm- 
strong about the tension. Iam quite aware that Sir Wm. Arm- 
strong has a machine for putting on the wire with a duly r ted 
tension ; but of what avail is that if he does not regulate the ten- 
sion according to a proper formula, but puts the wires on with an 
excess of tension, leaving it ‘‘ to the explosive force of the powder 
to effect an adjustment?” Nor do I forget that M. Canot in the 
discussion on my paper supported Sir Wm. Armstrong’s view ; 
neither do I ignore the facts you allude to about the links of sus- 
pension bridges. But this does not alter my opinion that a perfect 
gun should never be subject to permanent set. 

The law of pone set, if indeed there be a law, is so 
little known, and is so variable in different specimens of the same 
material that it is quite impossible to introduce it into any formula 
for gun construction, and therefore I maintain that a gun should 
be so constructed that it will never be subjected to permanent set, 
and this is what is attained by my formula, and therefore it is 
that I object to Sir William Armstrong’s practice, who, having 
the proper mechanism for applying the tensions according to a 
proper formula, does not use it for that purpose, but lays in his 
wires with a higher tension, leaving the adjustment to the haphazard 
action of the explosive forces. 

Lastly, allow me to say that you have quite mistaken the draw- 
ing at p. 27 of my paper of 1879. The wrought iron bolts there 
shown have nothing to do with the longitudinal strain of the 
discharge. I explained this on p. 38 in reply to Sir H. Lefroy, 
and — at p. 78 in reply to Mr, Parsons, In the design in ques- 
tion, Fig. 9, the trunnions were behind the breech, and the only 
office of the wrought iron bolts was to hold the outer casing 
together. Figs. 10 and 11, pp. 28 and 29, show the mode of taking 
up the longitudinal strain between the breech and trunnions in 
muzzle and breech-loading guns megnetivdly. J. LONGRIDGE. 

Greve d’Ayette, Jersey, April 28th. 


THE FOUNDATIONS OF MECHANICS, 

Srr,—The terms “attraction” and “repulsion,” as applied 
to bodies, are scarcely likely to be defended as definitions of a 
tendency or power to generate or produce motion therein, either 
with or without contact, or at a distance, by their reciprocal and 
inherent force. But no doubt any explanations of the phenomena 
to which these terms are applied, which will more consistently 
describe the behaviour or cause of motion in bodies than the 
terms attraction and repulsion, would be r i as useful 
and suggestive aids to the attainment of clearer views. But is 
the opinion generally entertained of the law of gravity such as 
your correspondent ‘‘. II.” implies? that is, is it adverse to the 
conservation of energy? or does this law, as understood, necessarily 
involve the creation of additional motion in the universe? I fail 
to see that it does so, for the supposition held is, that only can 
motion take place between bodies when they are or have become 
separated from each other, and that the motion expended in their 
separation is but equivalent to what is restored again in the passage 
of these bodies to their former relative position. 


Leeds, May 5th. J. RAMSBOTTOM. 


S1r,—Those interested in this subject must have been a good 
deal disappointed at the letter of ‘‘ ®. TI.” in your last issue. He 
proposed to tell us how it was that an engine was able to move a 
train, whilst the pulls at the front and rear ends of the drawbar 
remained exactly equal and opposite. He says he has some dif- 
ficulty in eating tr the cause, but he finds it at last in the 
furnace. Now we really did not need any one to tell us that 
it is ultimately the furnace which causes the work to be done 
upon the train; but it is generally supposed that it operates by 
| ae ea through the mechanism of the engine, the pull on the 

whar. In what other way it operates your correspondent 
omits to explain. 

In the same letter I find myself credited with the statement 
that ‘‘ motion, once called into existence, cannot die ”—by which 
is meant, as appears by the next line, that it is indestructible. 
In reality I have always maintained precisely the opposite view, 
as any one who reads my recent ge on the subject will see. 

There are several other points I might discuss, but I will not 
occupy your space further. I may, however, be allowed to point 
out that the ns experiments of Mr. Stroh have not the 
slightest influence on the question whether action at a distance 
exists. In fact the vibratory motions on which he relies are, 
perhaps, of all others the most difficult to explain without the 
aid of action at a distance. WALTER R. BROWNE. 

Westminster, May 9th. 


STEAM ENGINE ECONOMY. 

Srr,—Concluding the correspondence respecting ‘‘ tight ”—not 
“light ’—pistons, allow me to say that I do not doubt Mr. Inglis’s 
version of the experiments, but I do doubt indeed that 104 indi- 
cated horse-power was ever absorbed or caused by a tight piston 
made by any reputed firm of piston makers. The rage 4 of 
pistons—those worthy of the name—are now made with a 
minimum of friction, even when screwed down home, and the old 
type of ‘‘ packed” pistons must have very strong springs indeed 
ever to allow such an amount of friction as one-third of the gross 
indicated horse-power to exist. 

In answer to Mr. Inglis’s concluding remark about my ordering 
jistons with a certain degree of tightness, I should not think of 
loing anything so silly, but what I should do would be to say, 

make me a piston that would move in a true cylinder perfectly 
steam-tight without producing any friction at all, or with a mini- 
mum amount of friction, certainly not more than 5 per cent., 
instead of 30 per cent., as Mr. Inglis still maintains there was, in 
his opinion, in the engine he refers to. I am very much obliged to 
him for his information, but must certainly demur to the correct- 
ness of his premises. I think the cause of the 30 per cent. of 
friction was elsewhere than in one of the pistons, 

Iron Exchange, Birmingham. 

May 10th. 


JOHN SwIFT. 


DIVING. 

Srr,—In your article on “‘ Diving” in your last number we 
notice some inaccuracies which we trust you willcorrect. On page 
308 you state that ‘‘one enterprising firm” ‘‘recognising the 
advantage of the two systems of diving, i.e., by having air pumped 
down to the diver, and that in which the diver takes down a supply 
of oxygen, manufactured both systems.” We must draw your 
attention to the fact that the firm you name are not manufacturers 
of the oxygen ap tus, as we are sole makers of this for Messrs. 
Fleuss, Duff, and Co., and have been connected with Mr. Fleuss 
from the time of his earliest experiments. 

With regard to your remarks upon the present system of com- 
munication between the diver and his attendant, we have carried 
out experiments with the telephone and are now getting it to work 
with better results, and hope ere long to have it working in a 
manner that will justify our adopting it. You mention that a 
speaking tube with a diaphragm connected to the air supply tube 
might be applied ; we have done this, but found the noise of the air 


ag valves made it difficult for the diver to hear. Also it must 
borne in mind that the diver has to communicate with his 
attendant more frequently than the attendant with the diver; 
hence the disadvantage of using the air tube as a means of com- 
munication. : SIEBE, GORMAN AND Co, 
187, Westminster Bridge-road, 
London, May 3rd. 


SLIDE VALVES. 

Srr,—I have read with some astonishment the remarkable letter 
by “A Weekly Reader of THE ENGINEER,” respecting Mr. Hack- 
worth’s lecture on valve gears, expressing surprise that he did 
not refer to Church’s circular valve. Your correspondent has 
evidently very inflated ideas as to the merits of this valve, for he 
says, ‘‘No stcam engine without Church’s valve is perfect.” 
Really if this is true let every engineer at once adopt this 
wonderful valve, and I have a perfect engine. But what are the 
facts. ‘‘A Weekly Reader” speaks of their use in two of Messrs. 
Fowler’s 8-horse engines. Can he say why Messrs. Fowler discon- 
tinued making them nearly two years ago, and resorted to the ordi- 
nary valve? Does he know of the practical difficulties involved 
in their construction? and even their working has, I believe, not 
always been perfect. There isa certain amount saved in lessened 
friction on the excentrics, but those who think the engines thus 
fitted give out more power than if fitted with ordinary valves are 
in error. They certainly do not. There are, however, certain 
points which the inventor insists upon having carried out in connec- 
tion with his valves, such as a longer port to give more lead and a 
quicker admission, which, when run in comparison with engines 
having short ports and slow admission, of course show up more 
favourably as to power; but engines fitted with ordinary valves 
with the same length of port give out as much power as engines 
fitted with Church’s valves, 

My impression is that a good many engineers have not seen 
Church’s equilibrium circular slide valve. I have never seen it 
illustrated in THE ENGINEER. Several abridged printed illustra- 
tions with descriptions are in my possession, and to any who may 
feel an interest in the matter I shall be pleased to send one upon 
receipt of name, address, and _— 


48, Junction-road, London, W. Henry NEAL. 


NAVAL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—Harry Williams, inspector of 
machinery, to the Victor Emmanuel, for Hongkong Yard ; John T, 
Goff, engineer, to the Flirt ; and William H. Bramsdon, engineer, 
to the Agincourt, vice Goodyear, deceased. 

Divine.—In the article on “ Diving” which appeared in the 
issue of THz ENGINEER for April 28th, the name of Mr. A. F. 
Leale, of Westminster Bridge-road, should have appeared in the 
list of manufacturers of diving apparatus on the air-pumping 
system, who exhibited at the Naval and Submarine Exhibition in 
the Agricultural Hall, Islington, last month. 


South KEnsincTton MusruM.—Visitors during the week ending 
May 6th, 1882:—On Monday, Tuesday, and Saturday, free, from 
10 a.m. to 10 p.m., Museum, 9270; mercantile marine, building 
materials, and other collections, 3708. On Wednesday, Thursday, 
and Friday, admission 6d., from 10a.m. till 6 p.m., Museum, 1866 ; 
mercantile marine, building materials, and other collections, 332. 
Total, 15,176. Average of corresponding week in former years, 
15,534. Total from the opening of the Museum, 20,905,589. 

THE GAS AND WATER COMPANIES DIRECTORY, AND GAS AND 
Water StTATISTICS.—The sixth edition of the Gas and Water 
Companies Directory has just been published by Mr. C. W. Hast- 
ings, of Buckingham-street, Adelphi. The work is chiefly ina 
tabular form, and names and particulars are given which previously 
had been omitted, apparently making the Directory now com- 
The information given for water companies is under the 

ollowing heads :—Name of town, date of formation (of the com- 
pany), special Act, limited liability Acts, capital, name of chair- 
man, engineer and manager, secretary, lessee, owner, or corpora- 
tion, population, distance from London, railway. For gas com- 
panies the information is given under similar headings. An index 
to the names is also given. The pamphlet, which is a second 
edition of Waterworks Statistics, contains a good deal of useful 
statistical information relating to 205 towns. Of the gasworks 


statistics the present is the fourth edition, and the varied sta-— 


tistical information is given as relating to 886 towns, 

THE INSTITUTION OF CIVIL ENGINEERS.—At the meeting on 
Tuesday, the 2nd of May, Mr. E. Woods, vice-president, in the 
chair, it was announced that the Council had recently transferred 
W. Harvey, J. Hopkinson, and 8. Stent to the class of Members ; 
and had itted WV. M. Beckett, R. Highet, H. S. Jones, H. H. 
Roden, A. C. Smith, R. F. Smith, and J. Trump, as Students. At 
the monthly ballot R. Askwith, Bishop Auckland; A. B. 
Gatherer, Ex-Eng., P.W.D., India; and J. C. Vertannes, Supdg. 
Engr., P.W.D., India, were elected Members; A. C. Bagot, 
Strand; C. W. Best, Stud. Inst. C.E., Westminster; F. S. 
Brunton, Richmond; F. C. Caffin, Stud. Inst, C.E., Dundee ; 
E. Case, Dimbula, Ceylon; J. H. Dale, Leeds; J. P. 
Davidson, Assist. Engr., P.W.D., Madras; J. D. Davies, Ex- 
Engr., P.W.D., India; A. T. Davis, Stud. Inst. C.E., Solihull, 
Warwickshire; J. B. Finney, Rio de Janeiro ; R. Gould, L. C. and 
D. Railway, Wandsworth-road; F. C. P. Jones, Metropolitan 
Board of Works; T. N. Kirkham, jun., Leeds; C. G. Lawson, 
Southgate Local Board; G. A. H. F. Lloyd, Stud. Inst. C.E., 
P.W.D., Dunedin, N.Z.; R. R. Menneer, Assist. Engr., P.W.D., 
India; R. M. Parkinson, Stud. Inst. C.E., Westminster; E. 8, 
Preston, M.A., L. and N. W. Railway, Bangor ; W. F. Robinson, 
Birmingham ; D. C. Simpson, Harbours and Rivers Department, 
Sydney, N.S.W., and E. Spon, Pembrey, South Wales, as Asso. 
ciate Members ; and W. J. C. Cutbill, Old Jewry, asan Associate, 

AMERICAN Society OF CIVIL ENGINEERS.—The Society met on 
Wednesday evening, April 19th, Major Geo. W. Dressor in the chair; 
Mr. John Bogart, secretary. The deaths of two members were 
announced—Professor C. G. Forshey, of New Orleans, and Captain 
C. W. Howell, Corps of Engineers, U.S.A. Mr. Ricard Orozco, C.E., 
of Mexico, exhibited and explained the plans and profiles of the pro- 
posed works of drainage of the valley and city of Mexico. The expla- 
nations were translated by Mr. Theophilus Masac, C.E. The city of 
Mexico is situated in a basin without natural outlet, The lake 
Texcoco, within a very short distance of the city, in times of 
flood overflows and affects prejudicially the city to such extent that 
its sanitary condition has become very A short distance 
farther from the city are the lakes Chalco and Xochimilco, which 
also overflow towards the city. Three other lakes, at more con- 
siderable distances, are in the same basin. There are no natural 
outlets, only evaporations lowering the areas of the waters. The 
extreme desirability of securing drainage from this basin has been 
long felt. In the 17th century Senor Enrico Martinez, an engineer 
under the Spanish authorities, constructed a tunnel partially 
through the mountain Nochistongo, which, however, never was 
completed. Many years afterwards the Jesuit fathers made an 
open cut down to the tunnel. This work cost a very large amount 
of money and many lives. Proper slopes were not maintained, 
and the earth pros j in frequently. The drainage has never been 
properly kept up. Senor Orozco’s plan is to construct an 0 
canal upon such grade as will entirely drain the lakes Xochimilco, 
Chalco, and erry and also maintain at regulated surfaces 
the lakes Texcoco and Zumpango. Through the city of Mexico 
are to be constructed sewers flushed by the waters from the lakes, 
which are carried to a common conduit, where the sewage is puri- 
fied by deposition, the solid matter to be used for fertilisation, and 
the water carried away in the canal. The whole length of the 
canal would be about fifty miles; expense about 7,000,000 dols. 
Maps, profiles, and plans, executed in a remarkably fine manner, 
were exhibited. 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 
THE attendance on ‘Change to-day—Thursday—in Birmingham, 
as well as yesterday in Wo a was unfavourably affected 
by the occurrence of the meeting of the Iron and Steel Institute. 

The concern at the assassination of Lord F. Cavendish amongst 
those present was too great to permit of a resolute attention to the 
business routine. His lordship was known to the principal iron- 
masters hereabouts on account of his close connection with the 
Barrow Iron Company. 

The interest of the market was most displayed in connection 
with the important new Mines Drainage Bill and the strike in 
Cleveland. The outlook by the coal trade of having to pay, it may 
be, the new maximum toll of 9d. per ton on coal and slack, instead 
as heretofore a maximum of 6d., is gloomy at a time when hardly 
acolliery is being worked at a profit; but the prospects of the 
localities now drowned out are at the same time thereby greatly 
improved. There will now be no impediment in the way of the 
Drainage Commissioners borrowing the further £19,000 which they 
require at once to enable them to procure and keep going another 
pumping engine; while they will not hesitate to do other work 
which will entail a total expenditure of some £30,000. Ironworks 
and collieries about Wolverhampton and Bilston are thus more 
valuable now than they were a week ago, at the same time that 
the proprietors of similar property in the heart of South Stafford- 
shire, in the Tipton district, have not now any reason to fear the 
inability of the Commission to effectually keep back the water 
which has long been threatening them with so serious issues. 

It is hoped that the Cleveland ironmasters will take such steps 
as will prevent the ironworkers again getting the upper hand, since 
it is deemed certain that if this should not be the case, the iron- 
workers in Staffordshire and the rest of England would not 
remain content without an advance in es corresponding to 
those which might be secured by the Cleveland men, 

Boiler plates are selling quietly this week at £8 10s. to £9 and 
£9 10s. for the general run. The charcoal plates of Messrs. E. T. 
Wright and Co., of the Monmoor Works, were priced at £17, and 
best charcoal plates—William Barrows and Sons—were quoted 
£19 5s. per ton. 

Makers of best working-up sheets announced that orders were 
coming in in satisfactory style. Quotations ranged from £12 to 
£14 according to brand. Makers of stamping sheets also reported 
a fair demand on home and foreign account alike. Prices, they 
said, were firm on the basis of “‘ list” quotations, but what these 
were it was not easy to ascertain. 

Sheets for use by the galvanisers were in rather better demand. 
Makers quoted £8 16s. to £9 for doubles and £9 10s. to £10 for 
trebles. The demand for sheets in the galvanised state is improv- 
ing somewhat, and one firm have in two lines effected sales this 
week of 500 tons on foreign account, after the sample sheets had 
been approved by the buyer’s inspector. For sheets up to 24 w.g., 
— quoted to-day £14 10s. delivered London, up to 26 w.g., 

6 10s.; and up to 28 w.g., £18 10s. 

Bar and hoop makers are running their mills and forges with 
satisfactory regularity, but the new orders arriving are mostly of a 
hand-to-mouth sort. The list houses still quote £7 10s. to 
£8 2s. 6d. for bars, but it is difficult to get such figures. Common 
Staffordshire bars, rolled by good houses, are to be had at £6 5s. 
per ton; but at this figure makers will not book forward. Hoops 
of ordinary make are quoted £7 to £7 2s. 64., but can be bought at 
£6 17s. 6d. per ton. 

Ironmasters in this district note with satisfaction that the 
exports of April were better than those of April last year. The 
total in April just expired amounted to 345,704 tons, against 
829,100 tons in the same month last year, and 414,991 tons in 
April two years back. Of pig iron, 146,575 tons were shipped, as 
compared with 132,518 tonsin April, 1881. Only 47,326 tons went 
to the United States ; but in the same month of 1880 no fewer 
than 125,524 tons were sent. Of bar, angle, bolt, and rod iron, 
23,665 tons were shipped, against 21,793 tons in 1881, and 34,577 
tons in April, 1880. exports to our colonies, especially India 
and Australia, have been much better than usual, but the United 
States did not take an average. Of hoops, sheets, and plates, 
this market last April took 24,825 tons, as against 26,842 in April 
of last year. 

Pig iron of foreign brands sold rather more freely, but the 
improvement was not conspicuous. Makers of native sorts 
announced that the weekly production was going away from the 
furnaces steadily in satisfaction of old contracts. New contracts, 
however, are scarce, for the chief consumers are mostly well bought 
forward. Derbyshire brands were 47s. 6d. to 50s., with here and 
there agents who would accept 45s. Hematites were 67s. 6d., and 
agents firmly refused to take anything less, notwithstanding 
buyers’ unwillingness to give the quoted price, and for large orders, 
such as 1000 ton contracts, they refused to quote as low as 67s. 6d. 
This firmness was particularly observable as to the Barrow Com- 
pany’s hematites. Native all-mine hot-blast pigs were £3 7s. 6d. 
to £3 10s. as the general quotation. Part mines were 47s. 6d. to 
50s., and cinder sorts £2 to £1 17s. 6d. 


NOTES FROM LANCASHIRE. 


(From our own Correspondent.) 

Manchester.=-The condition of the iron market continues without 
material change. The Manchester market on Tuesday was charac- 
terised by an absence of inquiry, — of the most limited 
description, and prices could scarcely said to be tested. 
Nominally, however, they were without alteration, and a small 
business was reported in local and district brands on the basis of 
about 46s. and 46s. 6d. for forge, up to 47s. and 47s. 6d. for foun- 
dry, less 24 per cent. delivered equal to Manchester. Middlesbrough 
fron is quoted at 51s. 10d. net cash, but this is simply a prohibitive 
price so far as business here is concerned. 

In the finished iron trade, makers are working off their old con- 
tracts with comparatively very few new orders coming in, although 
there is still a fair home consumption going on generally. There 
is, however, at present only a very limited shipping inquiry, and 
what export e there is doing is being cut up by competition. For 
delivery into the Matichester district prices are about £6 10s. to 
£6 15s. for bars; £6 15s. to £6 17s. 6d. for hoops; £8 5s. to 
£8 10s. for good Staffordshire plates; and £9 to £9 | 10s. for good 
boiler plates. 

A couple of instances of the manner in which trades’ unions 
carry out their methods of working have come under my observa- 
tion this week, and ate worth noticing as an illustration of the 
high-handed manner in which the dictates of these societies are 
enforced. The last issued report of the Ironfounders’ Society con- 
cludes with the following received from the No. 2 Manchester dis- 
trict :—“‘ I am requested by the members of this branch to ask you 
to insert the following names in the monthly report as members 
who bave worked against us, and also to call the attention of 
brother secretaries to the rule respecting members who have been 
excluded. ‘The following names not to be re-entered without the 

ction of Manchester No. 2 branch.” Then follows a list promi- 
nently given of twenty-two men of whom the faithful univnists are 
catitioned to beware. The other instance is outside the district, but 
as I receive the information through an authoritative source I may 
mention it. This week 52 platers, 210 rivetters and 95 caulkers in 
the employ of Messrs. Harland and Wolff, of ‘Belfast, have struck 
work because the firm have refused to discharge two men in their 
employ who had been regularly apprenticed and trained to their 
work in the usual way. In consideration of the great injustice of 
the demand made upon them Messrs, Harland and Wolff have, 
however, resolved to protect the two men and to vindicate their 
right to retain them in their employ. 


I may suitably follow up this by an extract from the appeal 
which has just been issued to the various trades’ societies in this 
district, in connection with the forthcoming Trades’ Union Congress 
to be held in Manchester. In this it is urged that, in order to 
make the Congress worthy of the representatives of Lancashire, as 
the stronghold of unionism, it is essential that all the trades’ unions 
in the district should take a warm interest in the matter, and assist 
the committee by grants from their funds, or by the subscriptions 
of their members. Every unionist, it is added, should regard this 
as a personal duty, and use all opportunities that present them- 
selves for stimulating interest in the Congress, and securing finan- 
cial help, in order that the visit of the delegates to L hire may 
render substantial service to the workmen of the United Kingdom, 
in securing many, if not all, the advantages which the Trades’ 
Union Congress was designed to promote. 

Except that the coal trade of this district has been somewhat 
helped up by the continued strike in North Wales, enablin; 
Lancashire colliery proprietors to ship an extra quantity of al 
which has cleared off a good deal of stock and kept the pits better 
yay there is no material change, the local demand being 
still only dull and prices very low. At the pit mouth prices average 
about as under: Best coal, 8s. to 8s. 6d.; seconds, 6s. 6d. to 7s.; 
common, 4s. 9d. to 5s. 6d.; burgy, 4s. 3d. to 4s. 6d.; good slack, 
3s. 6d. to 4s. per ton. 

Coke has been in somewhat better demand. 

Barrow.—A most unsatisfactory position has been reached in 
the hematite pig iron market during the week, and prices have 
reached even a lower figure than I last quoted. The outlook of the 
market is the reverse of cheering, nor can I say it is reassuring, 
for the indications are that even a still lower state of things will 
be reached. Stocks have not increased, but shipments show a 
considerable falling off. A heavy tonnage of metal is being trans- 
mitted over local railways. Smelters are beginning seriously to 
consider the advisability of reducing the production of metal. One 
furnace has been already put out, and this example is likely to be 
followed by others if a reaction does not set in very shortly. 
No. 1 Bessemer is quoted at 54s.; No. 2, 53s.; and No. 3 forge, 
52s. per ton, net f.o.b. West Coast ports, three months’ delivery. 
In the steel trade much activity prevails, and there is a steady 
demand. Prices are unchanged, steel rails being quoted at 
£5 17s. 6d. Iron ore is quoted at 13s. 6d. to 15s. per ton at the 
mines. Iron shipbuilders are fairly active, but have not booked 
any fresh contracts. Engineers, boilermakers, ironfounders, and 
others appear to be in steady employment. Coal and coke un- 
changed. 


THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

THERE is still much reluctance to buy in the iron departments. 
Both pig and manufactured iron are in poor demand in the adjoin- 
ing districts of Notts and Derbyshire, and the fitting and machine 
shops, as well as the foundries, have very little business of import- 
ance in hand. Boiler-makers, wagon-builders, and repairers are 
better off. One or two of our local ironmakers are fairly employed ; 
but the tendency noted last week—to hold off in expectation of 
lower rates—is still noticeable. The armour-plate mills are full of 
work, both on home and foreign account, and ship-plates and steel 
rails are quite as much in request as before, with keen competition 
in the latter department. 

The Sheepbridge Iron and Coal Company are stated to have some 
trouble with their ironworkers, who are agitating for an advance 
of wages. I notice that the Staveley Coal and Iron Company is 
said to have dismissed a number of workmen owing to diminished 
trade. If the latter statement is correct, it proves how injudicious 
is any demand for higher wages at present. 

In Barnsley and district—the headquarters of the South York- 
shire coal trade—there is very little business doing with London 
and the South, and the short time being worked at the pits is more 
than sufficient to supply the markets. Though prices are excep- 
tionally low, dealers are withholding orders, in the hope of values 
falling still lower. In gas coal the demand has greatly diminished, 
owing to the season of the year. For the new contracts which are 
now being advertised for there will be a very keen competition. 
For slack and small coal Lancashire is making fair demand ; the 
output not being excessive, small coal is somewhat firmer. The 
coke trade is brisk, and the inquiry quite equal to the production. 

In the crucible steel trade manufacturers are not quite so busy 
as they were in the closing quarter of 1881, but leading houses like 
Messrs. Wm. Jessop and Sons, Limited, are well employed. Engi- 
neering firms are very busy on orders of considerable importance 
both on home and foreign account. In Bessemer and other steel 
castings there is a brisk business. ‘ 

In the lighter branches I hear of excellent orders still pouring in 
for files and razors. The file-workers have this week obtained the 
concession in wages for which they successfully agitated a few 
weeks . Manufacturers were anxious to clear out old orders 
before the advance took effect, but the workmen did not care to 
lessen the quantity of work in hand, and though there were more 
files turned out than usual in the same time, the quantity pro- 
duced was not quite equal to what might have been done. 

In saws, edge-tools, surgical instruments, the recent improve- 
ment is sustained. Sev of our cutlery firms have recently had 
heavy orders from the seaside and other health resorts, as well as 
from restaurants and ocean-going steamers. The old-established 
houses are well off for work, but generally the cutlery trade is 
rather quieter. 

The mlver and plating trades are somewhat languid, the active 
condition of the larger houses not being a fair indication of the 
~—?_ business. Some good foreign orders have recently come to 


THE NORTH OF ENGLAND. 


(From our own Correspondent.) 

THE prolongation of the strike of the ironworkers of the Cleve- 
land district into a second week, without any immediate pros’ 
of its termination, is beginning to have a marked effect on the iron 
and coal markets. This will be readily understood when it is 
remembered that about 10,000 tons less of manufactured iron was 
agree last week than would otherwise have been the case. 

is represents about 13,300 tons of pig iron thrown upon the 
market, and 27,000 tons of coal. It is now certain that the strike 
will extend throughout the present week, whereby the above 
figures must be taken to be increased two-fold, and the effect will 
be continued indefinitely and proportionately if be not restored. 
Taking advantage of the turn things have taken, ‘‘ bears” were 
comparatively jubilant at the iron market held at Middlesbrough on 
Tuesday last, and began to chuckle and boast that they were not 
quite so much in a corner as the ironmasters had proclaimed, and as 
was generally believed. But neither were the ironmasters insen- 
sible to the new danger which threatened them with defeat. They 
met as usual before the market to consider their position ; and they 
came to the conclusion that if the strike lasted beyond the present 
week, they would damp down their furnaces, so as to contract 
their production in proportion to the diminution of demand. This 
decision becoming known, the prices of pig iron did not fall, but 
remained the same as the previous Tuesday, Makers’ price for 
No. 3 g.m.b. was 43s. 6d. f.o.b. Middlesbrough, and merchants’ 
uotations were from 6d. to 9d. less. There were, however, very 
ew transactions, and these only for small quantities. Holders of 
Connal’s No. 3 warrants asked 43s., but very few changed hands, 
The stock in Connal’s stores has decreased during the week by 
2879 tons, and now stands at a total of 144,370 tons. 

The ironfounding and engineering works are said to be better off 
for orders ; no doubt a natural result from the putting into opera- 
tion of so many works which have been idle for years. Steel rails 
are in a request, and prices tend downwards, 

The trade is also in a depressed state, because of the stop- 


page for the time being of all demand from the manufactured 
ironworks, 

As to the finished iron trade, it was decided by the employers to 
pay the men their back money on Saturday last without question. 
nasmuch as the latter had everywhere ceased work without 
notice, it was quite within their employers’ rights, as well as power, 
to retain this money as damages, and no doubt in so doing they 
would have been rag in any law court. They decided, how- 
ever, not to withhold it, but on the other hand so to act towards 
their employés that the latter, when they came to their 
senses, and the public now, could not but admit they had 
acted throughout generously as well as justly, The action of 
the operatives has been, on the other hand, liar—to say the 
least of it. The Board of Arbitration is their own child, Their 
leaders have for long preached it up on every available occasion. 
At some works the operatives, by repeated petitions, have pressed 
and almost forced their employers to join it. They have always 
elected their representatives and sent them to argue in their 
interests at all Board meetings. Where questions could not be 
decided, they have taken in electing an umpire, and in 
requesting him to act in the joint interests of themselves and their 
employers. One of the leading rules of the Board of Arbitration 
is that all decisions of umpires so chosen shall be final. They 
have been so regarded in all cases by the employers, whether 
palatable to them or not. And so they have by the operatives 
when the decisions were in accordance with their wishes. 
But in several cases when they have been otherwise, they 
have set all law, rules, and usage at defiance, and virtually 
constituting themselves a court of a , they have given a revised 
decision in their own favour, and los enforced it by striking. 
The mental condition of these men will better understood by 
noting what took place at a mass meeting held in the Star Theatre, 
Stockton, on Monday last. The chairman, Mr. Daniels, 
called upon any Board of Arbitration representatives to come 
upon the platform. None came forward, for, as these gentle- 
men put it, they ‘“‘get nothing but cursing” unless they 
speak in accordance with the passions ruling at the moment. 
The chairman then proceeded, amid applause, to throw doubt 
upon the figures of Mr. Waterhouse, public accountant — 
originally appointed at the operatives’ request. The next 
speaker, Mr. Samuels, a retired ironworker, ne amid applause, 
spoke in a disparaging way of Mr. Pease and his award, and con- 
tended that his appointment as umpire was unknown to the iron- 
workers, and ate not have been approved if known! The next 
speaker, Mr. Cox, made a tirade inst the Board and the work- 
men’s representatives there, who, he said, were in league with the 
employers’ foremen against the interests of the operatives. The 
next speaker, Mr. Toole, admitted that the workmen did know of 
Mr. Pease’s appointment, and did not object to it. He thought 
the Board was bad beyond reformation, and proposed they shouid 
all give notice to leave it in three months—after having several 
times refused to act according to its decisions, to adopt 
the réle of the injured innocent is really excellent. At this 
moment a Mr. Jones, Board representative for the Thornaby 
Ironworks, and a st h and ible upholder of the Board and 
of its decisions, appeared on the platform, and was received with 
a storm of howls and execrations. He offered to explain his views 
and past conduct but was not allowed, and only when he retired 
from the scene was peace restored. Mr. Toole’s resolution to 
leave the Board was then carried unanimously, as also another to 
join the Ironworkers’ Union, and yet another to remain on strike 
till they ‘‘ obtain fair and reasonable consideration of their claims 
apart from the selling price of iron!” Among the employers the 
opinion is gaining ground that the Board of Arbitration must 
fall. It has perhaps done good service in its day, but its day is 
over. The men, finding they cannot convert it simply into a lever 
for enforcing their demands, are casting it aside with contempt. 
The employers are coming to a it as a means of wasting much 
valuable time to secure an end from which they are at the moment 
further off than ever. The employers’ mistake latterly has been in 
trusting to the Board instead of their own resources when acting 
in a strong union. They find that the men’s union officials who 
represent them at the d have no real power, and very little 
influence over their constituents; notwithstanding that ety 
they are mostly intelligent and straightforward men. e poli 
for the future to be aimed at, equally in the interests of capital an: 
labour, as well as those of consumers and the general public, is 
—(1) A strong employers’ combination ; (2) a strong ironworkers 
union ; (3) a joint committee by whom all wages questions should 
be settled, and with power to refer in case of difference. It has 
been for want of the two strong unions able to enforce decisions 
that the Board of Arbitration has fallen into impotency and 
contempt. 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THE iron market has been very quiet during the past week, and 
on some days hardly any — business was done in warrants, 
the prices of which have, however, been comparatively steady. 

Business was done in the warrant market on Friday morning at 
from 47s. 3d. to 47s. 2d. cash, and from 47s. 5}d. to 47s. 44d. one 
month. In the afternoon transactions took place at 47s. 3d. to 
47s. 4d. cash, and 47s. 54d. to 47s. 6d. one month. On Monday 
the market opened dull, with business in the forenoon at 47s. to 
47s. 24d. eash, and 47s. 44d. one month, the afternoon prices being 
47s. 2d. to 47s. 14d. cash. On Tuesday morning the warrant 
market was quiet but steady at 47s. 14d. to 47s. 2d. cash, and 
47s. 3}d. to 47s. 4d. one month, the prices being a little firmer in 
the afternoon. A moderate business was done on Wednesday at 
47s. 34d. and 47s, 5d. one month. ee market 
was easier, with business at 47s. 2d. cash, and 47s. 4d. one month. 

There is not much change in the quotations of makers’ iron, 
which are as follows :—Gartsherrie, f.o.b. at Glasgow, per ton, No. 
1, 58s. 6d.; No. 3, 53s. 6d.; Coltness, 59s. and 54s. 6d.; Langloan 
59s. and 54s.; Summerlee, 57s. and 50s.; Calder, 57s. an 
50s. 6d.; Carnbroe, 51s. 6d. and 48s. 6d.; Clyde, 51s. and 49s.; 
Monkland and Quarter each, 48s, 6d. and 47s.; Govan at Broomie- 
law, 49s. and 47s.; Shotts at Leith, 58s. 6d. and 54s. 6d.; 
Carron at Grangemouth, 49s. 6d., specially selected, 52s., an 
48s. 6d.; Kinneil at Bo’ness, 47s. 6d. and 46s, 6d.; Glengarnock 
at Ardrossan, Sls, 6d. and 48s. 6d.; Eglinton, 48s, 6d. and 
46s. 6d.; Dalmellington, 48s. and 47s. 

The malleable iron trade continues quiet, with no new feature 
worthy of particular notice. 

The activity which has characterised the general engineering 
trade for some time ‘ is fully maintained, and engineers 
engaged on almost all departments of work are better supplied 
with employment than they have been for a long time. 

A large business continues to be done in coals, there being a 
steady inquiry for use at the public works. During the past week 
the shipments from the different Scotch ports have exceeded those 
of the corresponding month by nearly 20,000 tons. No change, 
however, has taken place in prices, competition being very keen 
and lies of coals abundant 

The wages question is threatening to cause some disturbance in 
Fifeshire. The workmen are of opinion that the condition of the 
coal trade is such as to warrant the masters in returning them the 
reduction of 124 per cent. which was some weeks ago taken from 
their wages. A conference has been asked on the subject, and the 
employers while willing to meet the men re their representa- 
tives, point out that since the wages were reduced, the prices of coals 
have fallen. The employérs also complain that the colliers are not 
working in accordance with the rules of the collieries, and state that 
they must insist that these rules be observed. The rules referred 


to provide that the miners were to work not less than eleven days 
per fortnight, and the breach of the regulations has arisen from 
some of the men resolving to work short time in order to produce 
a scarcity of coals, prices, 


and if possible increase the 
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WALES & ADJOINING COUNTIES. 


(From our own Correspondent.) 

Ir may be stated that a restart at ‘arthfa 
is likely, if not ——- certain, in July, by 
which time the Cyfarthfa Bill now betes the 
Houses will have passed with all formalities. 

The iron and steel trades are moderately 
buoyant. I saw a great deal of activity in the 
neighbourhood of Swansea a few days ago, and if 
the tin-plate trade looked up there would not be 
much cause for complaint in that quarter. 

The Harbour Trust have decided to accept Mr. 
Walker’s contract for extending the new ‘lock 710 
lineal feet. 

I hear that an Australian order for 20,000 tons 
of steel rails is likely to find its way to Swansea. 

A distressing accident has occurred to a lead- 
ing colliery-owner, Mr. J. W. Kelly, of The Elms, 
Llandaff. He had entered a level of his at 
Treveley with an overman, to make an exami- 
nation of the place, and from some incautious 
act on the part of the overman, the gas — 
and both are seriously, if not fatall y — 

Mr. Kelly was one of the principal the 
Pentre Colliery, Rhondda, previous to the great 
explosion there. 

fessrs. Burgess and Co. are about establishi 
limited liability company at Swansea, for t 

urpose of working the Cambrian line of By 
saan from New York. Several fine vessels have 
left the port of late. The City of Lincoln left 
this week with 2500 tons: of tin-plates for 
America. 

A e tin-plate firm, iia: Jenkins and 
Lewis, Aberavon, failed this week for £34,000. 
A petition has been filed. 

accident happened to the shaft of the 
ventilating fan at the Great Western Colliery 
this week. The bearings, it is thought, became 
overheated, and the shaft of the fan broke. 
By = of great effort the men were got up 
safe: 

Sovunad members of the Royal Commission 
on Mines were at Llwynpia this week, conduct- 
ing experiments with the gas. Professor War- 

mn Smyth, Mr. Lindsey Wood, Dr. Kellnar, 
—— to Professor Abel, and others were 
Professors Tyndall and Chaplin, and 

it Ba, Burt, M.P., are expected. 


THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of 


*,* It has come to our notice that some applicants of the 
Patent-office Sales Department, for Patent Specifications, 
have caused much unnecessary trouble and annoyance, 
both to themselves and to the Patent-ofice officials, by 
giving the number of the vage of THE ENGINEER at 
which the Specisication eon is referred to, instead 
of giving the proper number of the Specification. The 
mistake has been made by looking at Tuk ENGINEER 
Index and giving the numbers there found, which only 
refer to the pages, in ~~ of turning to those pages and 
Anding the numbers of the Speciyication. 


Applications for Letters Patent. 

*,* When patents have been “communicated” the 
name and address of the communicating party are 
printed in italics, 

2nd May, 1882. 

2061. Fire-arms, J. Williams, Birmingham. 

2062. Storrers, J. Bussey, London 

2063, Fire-arms, H. H. Lake.—(J. Vienna.) 

2064. Measurement, H. H. Lake.--(V. von 
Reitzner, Vienna.) 

2065. Micrornonic Conpucrors, J. H. Johnson.—{Dr. 
A. Arsomal, Paris.) 

2066. Frre-proor Doors, 8. B. Wilkins, Edinburgh. 

2067. Corres, G. W. von Nawrocki.—(£. Geist, Bavaria.) 

2068. Seconpary Bartrery, C. H. Cathcart, Sutton, 
and C. B. G. Cole, > 

2069. Surportine Heatps, J Aspinall, 

2070. Separation of Ores, J. Haddan.—(Z. 
Soulages, Paris. 

2071. Furnaces, H. J. Haddan.—(L. de 
Soulages, Paris.) 

2072. Evecrric Licuts, T. Handford.—(7. Edison,U.&) 

2073. Catuerers, T. and W. J. Nicholls, London. 

74. TRaANsMITTING Heat, W. Beesley and J . Beesley, 
ww-in-Furness, 

2075. CaLoric vat London. 

2076. Matino, B. J. B. M ls. F. ¢, U.S.) 

2077. Rerinino O11s, E. W. l.—{E. C. Kartell, bs) 

2078. Cornectinc Links, G. Turton and J. Brunlees, 
London, 

2079. Comminc H. H. Lake.—(C. Fletcher, U.8.) 

2080. Testrnc W. Porter, Lee, Kent. 


8rd May, 1882. 
2081. J. V. Hope, Wednesbury. 
2082. Iron and Srert, T. Lishman West 
2083. Appress Lasexs, C. Keith, 
2084. Wixnpow FASTENERS, D. Walker and W. 
8. Simpson, London. 
2085. Screw Prope.iers, A. J. Davison, Sunderland. 
2086. DeoporiseR, O. Bowen and A. Miller, London, 
2087. Sponcr Fisninc Nets, H. J. Haddan.—(£. Ara- 
n and L. Isaacs, U.S.) 
2088. Hats, H. J. Haddan. —(C. Vital, Paris.) 
2089. SECURING Tres, N. J. Crow, London. 
2090. Looms, J. Brownlee, Glasgow. 
2091. Locomotives, J. H, Johnson. a Briere, Paris.) 
2092. ELEcTRIC Licut, C, Lever, Bowdon, 
2003. Drivine Enoines, H. F. Maitland, Henley-on- 
Thames, 
4th May, 1882. 
20094. Preservers, V. Manuel, London 
2095. FIRE-LIGHTERS, J. Templeman, London, and T. 
Carmichael, Glasgow 
2096. SLIDE VALvEs, J. “Hopwood, Poulton-le-Fylde. 
2007. ARTIFICIAL MARBLE, B. Guelton, Brighton. 
2098. Parer Baas, H. J. Hadd ian. oe Stanley, U.S.) 
2099. Sora, &c., C. Kl , Norwa: 
2100. SraMPING’ Ho ues, J. Westeroed and R. 


mdon. 
2101. Wueers, R. Hadfield, London. 
2102. Steam Generators, KE Thornycroft, Chiswick. 
2103, Irons, G. W. von Nawrocki.—(A. Brecher, U.S.) 
2104, BuRNERS, E. ei .—(L. Q. Brin, Paris.) 
2105. Wire Fencrna, C. J. Dawson, Leeds. 
Coatinc Merat Ptates, H. F. Taylor, Briton 
and G. Leyshon, Tividale. 
2107. ELecrric Sarery Apparatus, P. Jensen.—(R. J. 
on: Vienna.) 
ATER WHEELS, C. Megow and J. L. Markel, 
Francisco, U.S. 
2109. Repeatina P. Mauser, 
2110. Canponate of Sopa, 8. Pitt.(7. Schl 


2119. InstrumENT, A. J. Boult.—(@. 
Charpentier-Page, France. 

2120. Urinats, W. McGill, London. 

2121. WarTer-cLoser Basins, T.W. Helliwell, Brighouse. 

2122, Text1Le MATERIALS, G. J. Jaeger, Germany, 

2123. Boxes, H. J. Haddan.—(B. Aiickert, Saxony.) 

2124, Locks, J. M. Hurt, London, 

2125, Evectric Currents, K. Parzelski, London. 

2126. Gas Enornes, 8. Worssam, London. 

2127. Pianos, R. H. Bishop and W. Down, London. 

2128. Evecrric Currents, W. Arthur, London, 

2129. Ain Pumps, D, Johnson, Chester, and 8. C. 
Tisley, London. 

2130. PLates, A. Wilson, Sheffield. 

2181, Leaps, G. Daubenspeck, London. 

§ 6th May, 1882. 

2132. Non-conpuctors, E. C. C. Stanford, Glasgow. 

2133, Stoves, &., F. J. Duggan, Bristol. 

2134, Wer Gas Meters, W. CU. Parkinson, London 

2135, Preparino Leap, T. Cuttriss.—(C. Cuttriss, U. 8.) 

2136. IncANDEscENT Lamps, J. Rapieff, London. 

2137. Harrows, &c., E. Button, Stanway. 

2138, ELecrric Currents, A. Millar, Glasgow. 

2139. VeLocipepEs, B. Bennett, Coventry. 

2140. Sarery Pins, G, F. Redfern.—(F. 8. Peshine, U.S.) 

2141. Teacuinc Music, E. M. Easson, Slough. 

2142. PLovens, C. A. Snow.—{J. Quin, 

2143. Esparto Grass, D. Smith and C. bertson, 
Lydney. 

2144. Ececrric Lamps, J. H. Johnson.—(J. M. A. 
Gerard-Lescuyer, Paris.) 

2145. Caninets, &c., A. Black, 

2146. Liquins, E ivers, Thornton 
Heat! 

2147. Topacco Poucues, B. L. James, Wanstead Park. 

2148, Tricycies, W. Dawes and J. Tankard, Leeds, 

2149, Purtryinc Mipp.inos, J. Beal, Sheffield. 

2150. SeL¥-cLosinc Va.ves, A. Sweet, London. 


8th May, 1882. 
we. Gas Propucers, F. W. Dick and G. 8. Packer, 


gow. 

2152, Comsustion of Fue, W. Beazley, Birmingham. 

2153. Penno.per, W. Sinclair, East Linton. 

2154. Lusricatina Composition, H. Montgomerie, 
Cleaden. 

2155. Pire Covpiines, C. L. Hett, Brigs. 

2156. PHotocrapHic Puiates, F. Wirth.—(G. Meisen- 
bach, Germany.) 

2157. Creanino Stone Starr, J. M. Gray, Kingston- 
upon-Hull. 

2158. Bicycies, &c., H. F. D. Miller, Birmingham. 

2159. PLayinec PIANOFORTES, A. , Bradf 

2160. Botrte CLEANER, A. M. Clark.—( W. Wood and 
L. H. Livingstone, jun., U. 


Inventions Protected for Six Months on 
Deposit of Complete Specifications. 


2035. Propucinc Intense Waite Licut, J. Imray, 
Southampton-buildings, London.—A communication 
from C. Clamond, Paris.—29th April, 1882. 

2049. Fire-Extincuisuers, J, R, Brown, Providence, 
May, 1882. 

2107. Evecrric Sarety Apearatus, P. Jensen, Chan- 
cery-lane, London.—A communication from R. J. L. 
Haviland, Vienna, Austria,—4th May, 1882. 


Patents on which the Stamp Duty of 
£50 has been paid, 

1773. Dicorsc Macuiyes, T. C. Darby, Chelmsford.— 
5th May, 1879. 

1838, Macurnes, L. Woodward and F. Chad- 

ingham.—8th May, 1879. 

1740. Nuts, &., J. Cowdy and H. Andrews, London. 
—2nd May, 1879. 

1747, Feepinc Horses, V. H. B. Barrington-Kennett, 
London.—2nd May, 1879. 

1754. “ARMS, A. Wyley, Birmingham.—ird May, 
187: 


1813. G. J. Droste, Germany.— 
7th May, 1879. 
=, W. L. Wise, London.—12th May, 


1088. Dittiees &c., A. C. Pain and J. Cleminson, 
London.—14th May, 1879, 
1772. Pianorortes, J. C. Mewburn, London.—5th 
May, 1879. 
Toys, J. G. Tongue, London.—6th 
lay, 9. 
= VeLocirepes, T. Butler, Eversley.—13th May, 


Frames, W. R. Lake, London.—15th 


1957. W. R. Lake, London.—15th 
May, 1879. 

1786. W. R. Lake, London.—6th May, 
1879. 

1903. AccUMULATING Heat, J. Gillingham, Chard.— 
—13th May, 1879. 

Meters, G. F. L. Foulger, London.—1l4th 

‘ay, 1879. 

2386, SuLpHURETTED Hyprocen Gas, W. E. A. Hart- 
mann, Swansea.—l6th June, 1879. 

1785. CLEANING MeTaL PLATES, W. H. N. Knight, 
Pontypridd.—6th May, 1879. 

W. R. Lake, London.—8sth 

lay, 1879 

1954. Timper, B. Boulton, London.— 
15th May, 

2082. Surps, &c., T. B. Heathorn, London.— 
26th May, 1879. 

2110. Liont, &c., C. W. Siemens, London. 
—27th May, 1879. 


Patents on aS the Stamp Duty of 
£100 has been paid. 

1631. Fire-crates, 8. Russell, Shepherd’s Bush, Lon- 
don.—3rd May, 1875. 

1657. Rock Dritiine, W. Walker, Saltburn-by-the- 
Sea.—4th May, 1875. 

1774. TREATING SaccHARINE Martrers, C. Richardson, 
London. —12th May, 1875. 

Pistons, M. Prior, Sheffield.—14th 

1658. R. R. Gubbins, London.—4th 
May, 1875. 

1704. Treatment of Sunstances containing ALUMINA, 
and F. M. Spence, Manchester.—7th May, 


108 W. H. Hacking and T. Hacking, B 

1737, Cours Lanp, F. Savage, K 
‘ 'ULTIVATING AND, 
10th May, 1875. 


Notices of iupentien, to Proceed with 
pplications, 
Last day for b. opposition 26th May, 1882. 
5704. Epcr-sertine, W. R. Lake, London —A commu- 
nication from G. Co; d.—28th December, 1881. 
5710. C. E. Winterros, Christiania:—29th De- 
cember, 1881. 
5786. Sarr, J. Ridley, Cripplegate, London.—31st 


Decem 

5737. ORNAMENTAL Guass, J. Hewitt, 
com. from R. W. Harris,—31st December, 188 

5738. Execrric Lamps, J. G. Lorrain, — 31st 


Paris.) 
2111. Tusutar Borvers, A. F. Yarrow, London, 
5th May, 1882. 

12. ADVERTISEMENTS, J. Hickisson, London. 
2118. H. Whitehouse, Reading. 
2114, PeramBuLator WHEELS, T. Cooke, Mat anchester, 
2115. Puriryine Water, A. Goldthorpe, Wakefield. 
2116, VentTiLaTors, A. W. Kershaw, neaster. 
2117. Grinpine Fit, J. Goodwin, Stoke-upon Trent, 


2118. Steam Generators, A. J. Boult,—(#. 
Lyons, France.) : 


, 1881, 

5746. Nomperine for Printina, W. Lake, 
Com. from P. L. Hanscom.—81st December, 1 

5748. Consumine Smoke, J. MacDonald A. 
Bolanachi, Dulwich. —31st December, 1881. 

1 ERY, E. A. Sheffield, —2nd Janu: 
a 

3. PRESERVING Timber, H. Aitken, Falkirk, N.B.— 
January, 1882, 
. Locks for Baas, V. ey atid A. P. Bender, Ger- 
—2nd January, 1 

5, Masnino Matt, L. A. Groth, London.—A commu: 
nication from M, Seitz. —2nd January, 1882, 


6. NickeL-pLatina, J. E. Chaster, Manchester.—2nd 
January, 1882. 

7. Hot-arr Enoues, T. Morgan, Lon- 
don.—Com. from 8. 8udheim.—2nd January, 1882. 
8. DEAD-wEIGHT Savery J. 8. Stubbs, Man- 

chester,—2ad January, 1882. 

14. Evecrric. Licutinc, A, Mackie, London.—2nd 
January, 1882. 

18, WHaLesone, W. Mo -Brown, London.—A com- 
munication from G. Phelps.—8rd January, 1882. 

27. Bat. Bearinos, A. J. Boult, London.—A commu- 
nication from H. Biissing. —3rd January, 1882. 

28. Trratine Fics, J. W. food, Liverpool. '—3rd 
ary, 1882 

$1. Vessers, W. R. Lake, London.—A communication 
from C. Petersen.—3rd January 

63. UNINFLAMMABLF # aBRics, P. P. Jensen, London.—A 
com from H. Suillot & H. David.—5th January, 1882. 

64. MaGNeTO-ELECTR'C Macuines, L. Groth, London.— 
A com, from R. J. Giilcher.—5th January, 1882. 

69. IncanpescenT Lamps, E. Liveing, London, and C. 
Boys, Wing.—6th January, 1882. 

71. Auromatic Reoisters, A. J. Boult, London.—A 
com. from B. Valentine.—6th January, 1882. 

92. Pianorortes, F. C. Glaser, Berlin.—A communi- 
cation from G. Knake.—7th January, 1882. 

101. Wairine Paps, W. R. Lake, London.—A commt- 
nication from E. Engel.—7th January, 1882. 

156. TreEaTING D. Perry, Glasgow. —11th 
January, 1882. 

176. Bepsreaps, A. M. Clark, London.—A communi- 
cation from A. Oudry.—12th January, 1882. 

192. OcureE Picments, J. Cameron, London.—13th 
January, 1882. 

242. Loapine Suips, A. Clark, London.—A communi- 
cation from C. Meserole.—17th January, 1882. 

245. Evecrric Currents, W. Lake, Lon- 
don.—A communication from A. de Khotinsky.— 
17th January, 1882. 

269. Permutation Locks, J. Nottingham, U.S.—A 
com. from G. Athaway.—19th January, 1882. 

300. Fire W. Lake, London.—A 
com. from axim.—20th January, 1882. 

819, SECONDARY BATTERIES, J. 8. Sellon, London.— 
21st January, 1882. 

406. Bors, A. M. Clark, London.—A communication 
from T. J. Bush.— 26th January, 1882. 

J. F. McLaren, Glasgow.—3lst January, 

538. Evecrrica, Accumutators, W. R. Lake, London. 
A com, from J. Barrier.—3rd February, 1882. 

603. for Suips, G. C. Parini, Italy.—8th 
February, 1882. 

759. Puriryinc ANTHRACHINONE, J. Dixon, Glasgow. 
—A com. from J. Brénner.—l6th February, 1882. 

1153. Gurra-percHa M. Zingler, London. 
—9th March, 1882. 

1414, PULLEYS, G. W. Beynon, Reading.—23rd March, 
1882. 


1506. Makina Ick, J. J. Coleman, Glasgow.—29th 
March, 1882. 

1567. CONCENTRATED E. Kunkler, London.— 
—3lst March, 1882. 

1630. Caustic Sopa, J. Spence, London, and A. Watt, 
Carlton.—4th A 1882. 

1634. INDIA-RUBBER CoaTED Faprics, W. Lake, Lon- 
don.—Com. from H. W. Burr.—4th April, 1882. 

J. Parker, ‘oodstock.—6th 
A 

1689, ELEcTRIC pe G. Young, Blackwall, and R. 
Hatton, Stratford.—6th April, 1882. 

= atin H. C. Bull, Brooklyn, U.S.—13th April, 


1845. Marys, W. T. Whiteman, London.—-A communi- 
cation from the American Heating and Power Com- 
pany.—18th April, 1882. 

2035. WHITE Licnt, J. Imray, London.—A communi- 
cation from C. Clamond.—29th April, 1882. 


Last day for filing opposition, 30th May, 1882. 
21. Wirz, W. R. Lake, London.—A communication 
from O. Cha) —3rd January, 1882. 
33. CLeaNntnG Streets, 8S. L. Hunt, London.—3rd Jan- 


uary, 1882. 
42. Sroves, E.G. Lakeman, Modbury.—4th January, 
1882. 


50. Locomotives, T. Morgan, London.—A communi- 
cation from D. Reid.—4th January, 1882. 
51. Parcument, C. Weygang, London.—ith January, 


1882. 

55. DistrrsuTine Enerecy, J. Perry, Lon- 
don.—5th January, 1882. 

76. Stoves, J. H. Johnson, London.—A communica- 
tion from M, Perret.—6ta Jan: 2. 

77. Moutpixa Cement, H. Reid, don.— 6th Jan- 
wary, 1882. 

78. ge T. A, Briggs, Providence, U.S.—6th Jan- 

1 


vary, 

80. CONVERTING Iron, W. F. Jackson, Bradford.—6th 
January, 1882. 

Wurrewasn, J.L Fordham, London.—6th January, 


88. ae Tosacco, C. J. Fox, London.—7th Janu- 


$82. 

90. ny Sicuts, P, Taylor, Manchester.—7th Janu- 
ary, 1882. 

100. Weicuinec, F. Wolff, Denmark.—A communica- 
tion from F. Teh January, 1882. 

102. Teacninc Reapinc, E. Sykes and QO. Abbott, 
Huddersfield.—7th January, 1882. 

104. Lamrnatep Street Sprinos, R. B. Hansell, Shef- 
field.—7th January, 1882. 

106. Parer BaRrexs, W. R. Lake, London.—A com- 
munication trom G,. Laraway.—7th January, 1882. 

111. CrusHine Mriverats, J. Spencer and J. Cons’ 
dine, 9 as and N. Kimberley, Hornsey.—9th 
January, 1 

116. Kyire E. M. Knight, Manchester.—9th 
January, 1882, 

143. Locomotives, R. Brandon, Paris.—A communi- 
cation from A. Cottrau.—llth January, 1881. 

144. Seconpary Batrerigs, H. J. Haddan, London.— 
A com. from E. Boettcher.—llth January, 1882. 

158. Sewrne, W. R. Lake, London.—A communication 
from Messrs. E. es Fils, and Vernay.— 
11th January, 1882. 

201. Sxares, J. Yelloly and A. Elwes, Royal Navy.— 
14th January, 1882. 

247. Guns, W. R. Lake, London.—A communication 
from D. Mefford.—l7th January, 1882. 

338. Knives, H. H. Lake, London.—A communication 
from P. Brion.—23rd January, 1882. 

686. TELEPHONE CALL, A. M. Clark, London.—A com- 
munication from G. Hopkins.—llth # , 1882. 

687, TELEPHONIC Excuaneg, A. M. Clark, Lon on.—A 
com. from G. Hopkins.—1l1th February, 1882. 

688. Repeatinc Sounps, A. Clark, London.—A com- 
munication from G. Hopkins. —Ilth February, 1882. 

689. TELEPHONE RECEIVERS, A. Clark, London.—Com. 
from G. M. Hopkins.—11th February, 1882. 

714. Lamp-wick, W. R. Lake, London.—A communi- 
cation from Beck.—1l4th February, 1882. 

794. Covourrna LeatHer, W. Barlow, London.—A 
com. from E. Fernbach.—18th February, 1882. 

1180. Dress for Frre Protection, 0. Rhodes, Leeds. 
—llth March, 1882, 

G. V. Fosbery, Britton.—l4th March, 


1810, J. W. Wailes, Walsall.—20th March, 


882. 
T. Jones, Sedgley, near Dudley.—29th 
larch 
1518. PROsECTILES, W. Naylor, Penistone. — 29th 
March, 1882. 
1538. Looms, G. Hodgson and. J. Broadley, Bradford. 
—30th March, 1882. 
1554. Treatinc Grain, E. Beanes, London.—s0th 
March, 1882. 
¥ Fasrenrnos, E, Horsepool, London.—3let 
VessELs, J. Tams, Longton.—3lst 
1604. Fiurps, C, Scott, Belfast.—ard April, 


1622. Rock Driturnc, H. D. Pearsall, London.—4th 
ru, 1882. 


Ap 

SEPARATING Boptss, B. Tillet, Leytonstone.—A 
communication from E. Bennett. 4th April, 1882.. 

1642. Ececrric Lamps, W. Akester, Glasgow.—dth 
April, 1882. 

1644, Extincuisuine Fires, M. Vinning, Walbrook.— 
5th April, 1882. 

1666, Borers, G. Stevenson, Airdrie.6th 


882. 
1667. ‘busorcum, &c, T. Forshaw, Smalley.—6th 
1682. Sicnats, J. Harrison, London.—6th 


A 

1694. Cornice Pores, C. Grimmett and J. Cook, Bir- 
mingham.—8th April, 1882. 

ue. ‘Diss LLING, C. Pielsticker, London.—10th April, 


Encrvyzs, B. and F. Walker, Leeds. 
—llth April, 1882. 
Economisers, T. Sykes, Manchester.—12th April, 


Macutxes, D. Chertemps and 
. Dandeu, Paris.—12th April, 1882. 
1778. Coxe, J. Cropper, Brimington.—1l4th 
1882 
viet Dy NAMO-ELECTRIC Macuines, B, Antill, London. 
--14th April, 1882. 
1794, GENERATING CURRENTS, E. Voice, London.—1l4th 
April, 1882. 
1817. Sucar, J. H. Johnson, London.—A com. from 
A. Wernicke and W. Pfi er.—l7th Apri, 1881. 
1824. Distituinc, W. Dicey, Brockley.—A communi- 
cation from C. Bilroth.—17ta April, 1882. 

1860. Dryinc Goops, J. Worrall, Ordsall, and J. Ker- 
shaw, Wadsworth.—18th April, 1882. 

1870. Locks, W. 8. Frost, Peckham.—19th April, 1882. 

1880. SToPPING Morioy, P. Pfleiderer, London.—A 
com. from W. Kankelwitz.—lvth April, 1882. 


Patents Sealed. 
(List of Letters Patent which passed the Great Seal on the 
5th May, 1882.) 

4780. Locks, &c., T. Galloway, Gateshead-on-Tyne.— 
28th October, 1881. 

4865. Forks of Bicycixs, 8. Armstrong, Birmingham. 
—Tth November, 1881. 

4869. Packine, J. Williams and H. Dansey, London. 
November, 1881. 

4874. MovuLpine Piovuens, F. Wolff, Copenhagen.— 
—8th November, 1881. 

Cocks, M. Bauer, Paris.—8th Novem- 
er, 1881. 

4887. AERIAL NaviGaTion, E. Edwards, London.—sth 
November, 1881. 

4888. Aci, T. Richters, Breslau.—8th No- 
vember, 1 

4894. Macurxes, W. Harrison, Manchester. 
—8th November, 1881. 

4900. a, J. W. H. James, London.—9th No- 
vember, 188 

4901. R. E. Phillips, London.—9th No- 
vember, 1881. 

4905. Sounp, W. C. Barney, London.— 
9th November, 188 

WATER-Gas, Jensen, London.—9th November, 


4917. Bicycizs, &c., L, E. Broadbent, London.—9th 
November, 1881. 

4921. Raisine Water, W. Tasker, near Andover.—9th 
November, 1881. 

4927. ARTIFICIAL Stone, E. de Pass, London.—l0th 
November, 1881. 

4932. GoverNinc Encines, T. Hunt, Fairfield.—10th 
November, 1881. 

= Tors, M. A. Weir, London.—10th 

4938. STOPPING Cars, C. E. Davison, London.—11th 
851. 


ovember, 
4945. HaND-RakEs, ‘W. R. Lake, London.—11th No- 
vember, 1881. 
4967. Camera Onscuras, A. Pumphrey, Birmingham. 
—12th November, 1881. 
4970. PHOTOGRAPHIC CAMERAS, A. M. Clark, London, 
—12th November, 1881. 
Tubes, S. Fox, Leeds.—15th Novem- 
er, 
5009. MovuLDING a 8. Fox and J. Whitley, Leeds. 
—15th November, 1 
5066. SHaPive J. Haddan, London.—19th 


‘ovember, 1881. 
5075. STASHERS, A. P. Dickinson and W. Rossiter, 
Blackburn.—19th November, 1881. 
5099. AUTOMATIC ———— W. P. Thompson, Lon- 
don.—22nd November, 1881. 
C. E. Hearson, London.—24th 
‘ovemb 
W. Buller, Birmingham.—?8th Novem- 
er. 
5197. Iron, W. R. Lake, London.—28th 
November, 1881. 
5234. W. T. Braham, Manchester.—30¢h 
November, 188 
— Rance T. Bolton, Calcutta.—1lbth De 
= TELEPHONES, W. R. Lake, London.—20th Decem- 


1881. 

323. | B. E. Gillow, and D. Davies, 
Bolton.—28rd January 

398. Sucar, C. Scheibler’ 1882. 
465. Kyrrrine, J. Byfield, Lon m, Canada.—Slst Jan- 
vary, 1882. 

923. H. E. Newton, London.—25th 
February, 

J. Haddan, London.—27th February, 


905, yon W. R. Lake, Southampton-buildings, 
London.—1st March, 1882. 
1025. Lock Nuts, W. R. Lake, London.—3rd March, 


1882. 
Puates, J. D. Ellis, Sheffield.—4ti 
1078. E. Mouland, Roby.—6th March, 


1882. 
1245. CREELS, W. R. Lake, South ton-buildi 


London.—1l4th March, 1882. 
(List of Letters Patent which passed the Great Seal on 
the 9th May, 1882.) 


Corton, G. By n, Brighton.—27th Oc- 
er. 


» 4924. Impressions, J. Marquez, Lima.—10th 


November, 1881. 

4939, ‘Licat, A. F. St. George, London.—1lth Novem- 
ber, 1881. 

4950. EXPaNsIBLE Basket, H. Bale, London.—11th No- 
vener, 1881. 

4952. Packinc Cases, G. Robson, Liverpool.—12th 
November, 1881. 

4954. Crosstinc Motion, A. Metcalf, Preston.—1l2th 
November, 1881. 

4959. ELEVATING Grain, J. Higginbottom and 0. 
Stuart, Liverpool.—12th 1881. 

4960. CLEANING Carpets, C. D. Abel, London.—1l2th 
November, 1881. 

4961. Boxes, F. Blood, Liverpool.—12th No- 
vember, 1881. 

4962. IniustRarixa, RK. Sykes and O. Abbot, Hudders- 
field.—12th 1881. 

‘Ovex, J. L. Hancock, London.—12th November, 


4032. Grooves, J. Roemmele, Glasgow.—l4th 
November, 1881. 

4997. Lusaicator, T. Allison and G. Senior, Milns- 
bridge.—15th November, 1881. 

4999. Sewine, W. Morgan- Brown; London.—l5th No- 
vember, 1881. 

5010. MineRas, B. Hart, London.—lith 
November, 1881. 

5018. Gas Cookine, W. Sugg, London.—16th November, 


Kxrrmnc, H. M. Mellor, Nottingham.—21st No- 
1881. 
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5121. Fouome Caatr, L. Field, Birmingham.— 
November, 1881. 
5165. Drscoparne Germs, T. Voss, London.—26th No- 
November, 
Looms, J. . Bullough, Accrington.—28th Novem- 
1881. 


BicycLE Sapp C. Hamilton, Greenwich.—5th 
December, 1881. 

5311. Putter Biocks, T. H. Ward, Tipton.—ith De- 
cember, 1881. 

GurcEnixe, W. Clark, London.—7th December, 


H. Young, London. —9th Decem- 
ber, 1881. 

5444. Boots and Suors, W. R. Lake, London.—13th 
December, 1881. 

5514. Drivinc, W. P. Thompson, London.—l6th De- 
cember, 1881. 

5368. Dyxamo-ELecTRic Macaryg, Sir W. Thomson, 
Glasgow.— 26th er, 

5743. Evecrricat Resistance, G. Pfannkuche and R. 
Dunstan.—3lst December, 1881. 

49. Recorpine Quantity, J. Hopkinson, London.—4th 
January, 1882. 

122. aes. W. Smith, Sheffield.—10th January, 1882. 

183. Buttons, W. Willeringhaus, London.—13th Janu- 
ary, 1882. 

257. Morrve Power, A. Lehman, West Hartlepool.— 
—18th January, 1882. 

891. Writrnc, W. P. Thompson, London.—26th Janu- 
ary, 1882 

A. Cracknell, London.—27th January, 


os H. Eldred, London.—1l1th February, 
1882. 


749. TeLepHonic Excuance, G. Anders, London. —16th 
February, 1882. 

791. Burros, W. Willeringhaus, London.—18th Febru- 
ary, 1882. 

803. Fines, J. K. J. Foster, Bolton.—18th February, 


1882. 

828. Sme.tine, W. Ferrie, Calderbank.—2lst February, 
1882. 

905. SecormaRy ——, J. W. Swan, Newcastle- 
on-Tyne.—24th Fi 1882. 

913. P. Kirk, Workington.—25th 
February, 1 

924. Cocks, Newton, London.—25th February, 
1882. 

1006. Draw-orr Cocks, 8. Goslin, London.—2nd March, 
1882. 

1105. Cuarys, W. Penman, Gateshead-on-Tyne.—7th 

March, 1882. 
= Ispicarons, H. J. Haddan, London.—8th March, 


W. Davies and F. Higgins, London. 
—8th March, 1882 


1205. Borers, C. Wardle, Leeds.—13th 
March, 1882. 
1213. Frre-crates, R. Wright, Richmond.—13th 
March, 1882. 


1337. TwIsteD Faprics, A. M. Clark, London.—18th 
March, 1882. 


List of Spesiientions ublished during the 
week ending May 6th, 1882. 

$440,* 4d.; 3573, Sd.; 3627, 2d.; 3778, 6d.; 3956, 6d.; 

éd.; 4078, 6d.; 4117, 6d; ” 4124, Is: 4138, 8d: 

, 4d.; 4146, 6d.; 4154, 6d.; 4159, 6d.; 4180, 

» 6d.; 4188, 6d.; 4189, 6d.; 4191, 8d.; 4193, 

6d.; 4209. 


, 6d.; 4230, 4d.; 4237. 

8d; 4268, 6d.; 4269, 6d: 4272, 6d.; 4273, 

, 6d.; 4276, 2d.; 4277, 4d.; 4278, rH 4279, 6d.; 
2d.; 4281, 2d.; 4283, 2d.; 4284, ; 

6d.; 4288, 6d.; 4291, 2d.; 4292, 2d.: 4264, 


4423, 6d.; 4432, 6d.; 4444, 4d. 
5532, 2d.; 345, 6d.; 479, 6d.; 507, 6d. 
*,* Specifications will be forwarded 

the oo on receipt of the amount 


+ exceeding 1s. must be remitted by 
‘ost-office way at the Post-office, 5, 
High H. Reader 


Holborn, to Mr. Lack, her on we 
Patent-offce, Southamp buildings, Chancery-lan 
on. 


ABSTRACTS OF SPECIFICATIONS. 
Prepared by ourselves —— for THE ENGINEER at the 
office of Her Majesty's Commissioners of Patents. 


3301. Improvements my APPARATUS FOR LIGHTING 
Gas By Execrricity, BE. B. Burr, Walthamstow, 
Besex.—28th July, 1881. 6d. 

This consists in a portable gas lighter. 

a pole having a battery in a case at its lower end Se 

at its upper a platinum wire. This latter is so con- 

nected with the battery that on pressing a spring the 
platinum is heated to incandescence, wherewith the 
gas can be lighted. 

3464. An Ececrric Brake, S. von Sawiczeski, Paris.— 
10th August, 1881. 6d. 

The figure represents the pay block in action. The 
magnets E are encl in the box formed by 

the sheet iron Ci, suspended by spiral spring. 
wedging of the brake blucks is produced 


The action is as follows: 


other for backward 
—aAn electric generator in the train is connected by 
wires and commutators with the carriages and electro- 
magnets, so that the driver or guard may send a 
current acting on the electro-magnets, causing their 
instantaneous adhesion to the wheels, which then act 
as armatures. The impulsive force of the wheel 


carries the brake blocks in the form of wi 
into between the abutments G and Gl and the wheel, 
which will cause a wedging action of a strength pro- 
portional to the current and the speed of the Eo 


3573. Smoke Consuminc GRATE FOR WARMING AND 
Cooxinc Purposes, &., A. Ball, Spalding.—l7th 
1881.—{Provisional i allow 


Hotair chambers are provided round the grate, and 
serve to admit fresh air from the outside, and dis- 
charge it when heated into theapartment. A chamber 
is formed above the fire so as to consume the smoke, 
and from it a flue leads down one side, undernea’ 
and up the other side of the grate, and then opens 
into the chimney. 


es round 


362'7. Lusricants, W. R. Cornwall.—20th 
August, 1881.—(Not proceeded with.) 2d. 
This relates toa mixture of cerosine with animal, 


vegetable, or mineral oil. 


S665. lrpRovEMENTS IN THE Division AND 
TION OF ELECTRIC 


‘6a. 

msists in the application of the 
solenoid principle to the division and a. of 
electric currents, the suction 
cores being made to throw resistances in ‘= vut of 
circuit as required. 


3771. Avy ImpROVEMENT OR IMPROVEMENTS IN THE 
Propuction or Vottaic Execrriciry, 4. Banks, 
Birmingham.—30th August, 1881. 6 

This consists in the utilisation of the pickling vats 
in which iron and steel are cleaned, prepara to 
being electro-plated, as erators of electricity. The 
iron sheets placed in the vat to be cleaned are con- 
nected by a aa hook to a rod supported on the top 
of the vat. In the latter are placed one or more up- 

— porous vessels, the tops of which are above the 

ute acid in the vat; in these are placed strong nitric 
acid and carbon plates. These carbon plates are con- 
nected by metal wires. Thus the iron acted on 7 the 

dilute acid is the analogue of the zine in an o a 

battery, and the carbon in the nitric acid is 
analogue of the carbon in a Bunsen cell. 


37°78. ActvaTinc anp Opentnc Wrinpow Sasues, IV. 
Leggott, Bradford.—30th August, 1881. fd. 
This relates to means for raising and lowe 
sashes without the use of cords and weights, and 
also tenable them to be turned so as to bring the 
outside of the window inside the roem, and when so 
turned the sash may be raised to bring it almost 
vertical. The sashes are provided with racks on each 
side, actuated by toothed pinions so as to raise and 
lower them, and they are pivotted at the bottom to the 
racks, the top end being secured by sliding bolts, 
which, when » permit the sashes to turn 
inwards, after which, by ‘raising the racks, the sashes 
can be brought into a nearly vertical position. 


3799. ImprRovEMENTS IN THE CONSTRUCTION AND 
MANUFACTURE OF ELectric Lamps, 
London.—3lst August, 1881. 6d. 

This relates to incandescent lamps. Having blown 
his glass globe, the inventor, while the neck is still 
hot, presses the end inwards with a two-pointed 
metal tool like a fork, so as to make a hollow 
jection into the neck, termina‘ in two hollow 

its of glass. A small is attached to 
one of these, by which the at can be exhausted. 
The neck is then cut in two, and the two points are 
opened so as to admit ae the conducting oe being 


y means of white enamel or arsenic g’ 

wire has a small cylinder of glass sealed to it, before 

it is passed through, so that glass is sealed to glass. 

The carbon is now attached to the wires, and the two 

— of the neck are sealed er The 
p is then exhausted by the small tube mentioned 

above. To overcome the difficulty of joining glass 

and metal, other than platinum, or the cracking of 
the glass produced by using thin platinum wires, the 
inventor uses a compound wire, having a core of 
copperanda platinum sheathing. Theinventor tests his 
carbons in an exhausted receiver, into which, should 
one or more be below the standard, a hydrocarbon of 
some kind can be introduced, by means of which the 
carbon will be thickened. 

3056. Manuractcrinc PLates, GIRDERS, AND THE 
LIKE, BY Hor Iron or STEEL, A 
Larue, — —13th September, 1881. 6d. 

The iron ugh rolls having the desired 
form of lattice work cut into them, so that the girders 
weeny consist of lattice work with thin panels 

ween, which can afterwards be removed by punch- 
ing and stamping if desired. 

3976. Improvements Execrric Arc P. 
Jensen, —l4th September, 1881.—{A com- 
auniention from A. J. B. Cance, Paris.) 6d. 

is a continuous current lamp, though it can be 
converted into one for alternate currents. The lower 
carbon is regulated by the — and cords shown. 

One end of cord F is fastened to plate G, having a 

oom for suspending the lamp, and the other end 


window 


| 


ed to w cross bar D, uni side rods of ed 
carbon holder. Cross bar D forms a movable weight, 
and has a receptacle for shot. D constantly tends to 
descend, and thus causes screw J to turn, so that the 
lower carbon is pulled up by cords F, while the upper 
carbon by the turning of screw J is ‘made to descend. 
The electro- et and solenoid core shown are p! 
in the lamp cirouit, and serve to start the arc and 
regulate it also. 


3984. Pitcu 4 A. H. Wallis, Basingstoke.—15th 
September, 1881. 

This relates to a saan, consisting of equal and sym- 
metrical links that can be readily put together and 
taken apart, such links being secured against lateral 
opening resulting from strain, and when desired being 

vided with means of taking up slackness resultin 
rom wear. Each link consists of a tubular boss wii 
two fork arms projecting from it. ia the boss 
is a plain hole to receive 2 pin, and in the arms are 
elongated holes or slots, in each of which are internally 
projecting ribs extending from the front end of the 
slot to about half way backwards, the pin being 
to receive the ribs. The links are put together 
A grey J one at right angles to the other, with the 
hole in the boss of the slot in the arms coinciding, 
the pin is introduced, and when the link 
turned ht the ribs in the slot en with the 
recesses in the . To take up slack the hole in the 
boss is made of anda bush 
introduced between it and the top of th 
4029. A New oF TRANs- 
MITTER, 8. Pitt, Sutton, Surrey.—19 September, 
1881.—(A Srom H. Machalski, Lem- 
telephone in phite 
rel a ry e in w! 
in a powdered state is used. Sioneee 


follows :—The vibrating plate is made of a thin sheet 
of iron or other similar metal, in the centre of which 
is attached by gum a small tube B of elastic gum; 
within this isa second small tube, filled with pure 
pulverised graphite moderatel compressed. The 
tube is closed by a metallic plug, the diameter of 
which e es as it enters the tube, as its ee obese end end 
is a conical hollow. Its base is also cylin 


contains a cylindrical cavity ; upon this reduced end ; 


eight and exterior diameter equal 4 that of 
vy cin The plate with these accessories is placed 
between two rings Pand Q. Between tJ late and 
one of the rings a very thin conductin yaoed 
the other end of which goes to ret holder. ‘The 

will explain the arrang t of the 


4058. Improvements 1x axD RELATING TO ELECTRICAL 
CaBLes on Lines ror TELEGRAPHIC, TELEPHONIC, 
AND OTHER Purposes, H. H. Lake, London. th 
September, 1881.—{A communication from B. J. 
Henck, jun., Boston, U.S.) 6d. 

The object of this invention is to overcome the 
retardation of electrical s in long cables or lines. 
This the inventor —— hes by causing the various 
sections of his cable or line to overlap one another in 
such a manner that a charge of electricity entering 
upon one section immediately begins to produce its 
inductive effect upon the next section, and so on, 
4078. Atarm Sicnas ron Rartway CaRRiaGeEs, &c., 

Norris, nes. — 21st September, 1881. 
This relates to means for signalling b 


cating outside the carriage th 
which the signal p and 

catches actuated by a cord or pull, and which release a 
spring bar connected to a signal to be exhibited 
outside the carriage, while at the same time the cord or 
pull actuates a gong or whistle on the engine or in 
the guard's van. 

4207. Aw Improvep Dynamo-ELecrric Macuine, F. 

BE. Fahrig, Southampton.—23rd September, 1 


This relates to a continuous current machine, the 
coils of whose armature can be removed at will. Fig. 
1 is a side elevation. The magnetic field is composed 
of magnets A. To the poles of each two upper and 
two lower magnets are attached by means of counter- 
sunk screws received in holes frayed in the cores, 
heavy semicircular pole pieces N 53 8S N of malleable 


4107] 


cast iron, which letters indicate their polarity. The 
armature Fig. 2 — of a number of transverse 
edils arranged round and parallel to the shaft, — 
being held in holes in pairs of a 

built 


of which the annular frame of armature 
The coils are connected by wires, each with a metal 
strip of the collectors. 
4117. Se.r-riiinc anp Empryinc SKEPS OR 
Buckets, G. Alliz, jun., Isle of Dogs.—24th Septem- 
ber, 1881. 
This consists essentially in effecting the closing, 


lifting, and opening of skeps, buckets, as forks, or 
like Senmtee by means of rigid bars E , hinged bars 
G, a tumbling saddle, worked by a chain K. 


4124. Operatine SwitcuEs, SIGNALS, AND BARRIERS 
on Rattways, H. J. Haddan, Kensington.—24th 
September, 1881.—(A communication from Dr. H. 
Aron, Berlin.) 1s. 
is relates to switches, &c., which are controlled 

from a common centre by hydraulic ressure, a simple 

pressure of the hand on a lever sufficing to operate the 
said appliance. as to secure switches and barriers 
in the position the = intended to take, a pneumatic 
accumulator or air vessel is combined with this 
system, and ma: all the a) tus of 
one ay bg to act only in the last 
the lever thus allowing 

a train ray over the independently from the 

lever, and causing the switch to automa rr 'y assume 

its former position after the passage of the train. 

The accumulator also compensates for the expansion of 

the liquid through temperature and small losses of the 

liquid. The hand lever is placed between two 
hydraulic] cylinders, with the pistons of which it is 


connected, so that when depressed to the right or left 
one piston is up while the other is down. Before 
either piston reaches its lowest position it d 

the stem of the valve and opens communication with 
the accumulator. 


4128. Improvements THE METHODS AND Appa- 
RATUS FOR DISTRIBUTING AND REGULATING THE 
or Evecrrica, Power, J. Imray, 

London,—24th September, 1881.—(A 


Tike consists in the re 
transmission of power by electricity. 
number of machines or lights are worked from the 
main circuit, the use or disuse of one or more affects 
all the others. To epee against this, the inventors, 
instead of connecting each of the lights or machines 
directly to the circuit, connect each, of them to one 
of two secondary batteries which has been ch 
from the main circuit, the other of the two in 
meantime receiving its from the circuit so as 
to be ready for use when = former is exhausted. The 
patent is illustrated by diagrams of the connections 
necessary to carry out the Seating, the — of com- 
mutator em) aad &c, Other means of regulating 
the current ynamos are described, | 
cipally in th of two 

t one the other. 
4188. Borries on VesseLs AERATED 
&c., A. M. Davis and H. Weat- 
September, 1881. 
The | is admitted near the of the bottle. 
we eu consists of a pipe leading from the 
uid cylinder and fitted with a cock at the 
on le of which is fixed a nipple thro 
which a tube passes, and can 
This tube has a hole at its bad end, mew 
when the tube is moved down inside the bottle—the 
mouth of which fits on to the nipple—first opens com- 
munication with the top end of the aerated liquid 
cylinder, and when moved still further downwards 
opens communication with the bottom end of such 
ya which contains the liquid. The passage of 
¢ pipe also communicates with an escape valve. 
4141. Suprtyivc Lamps WITH PETROLEUM AND OTHER 
On, J. Wilby, Barnsley.—26th September, 1881. 4d. 

The object is to supply lamps with oil in Aye 
uniform quantities without disturbing the 
interfering with the wicks, and it consists in conker 
ing an oil vessel with a valve placed in an elevated 

ition above the such vessel being 
a second vessel fitted with tubes leading to the 


4146. Artificial Fisnine G@. Burt, Birming- 
ham.—26th 188 6d. 
This consists in artificial 
with hooks governed by springs, so arranged that the 
hooks concealed within the body of the bait are only 
truded when the fish is struck. The hooks are 
‘ormed with cranked heads, and the springs bear on 
the cranks, so that when the fish is struck the hooks 
are thrown out and are returned within the bait when 
the fish is missed. To vent the bait catching in 
weeds a cover is ai to the line and fits over the 
nose of the bait. 
4165. Iwprovements TeLEPHONE EXCHANGE Appa- 
RATUS AND Systems, B. de Pass, on. — 27) 
tember, 1881. Srom F. Shaw, New 


York, and W. Childs, New Jersey, 
U.S.)—{ Not wi 


whereby space an expen 
and consists in reducing their size so as to put t' 
under the control of fewer operations than at Soesuat. 
4174. Improvements 1x Exectric LAMPS AND THE 
MANUFACTURE THEREOF, G. Brewer, London.— 
27th September, 1881.—(A communication from T. A. 
Edison, Menlo Park, New Jersey, U.S.) 8d. 
Part of this invention refers to a cheaper 


This is done by pee g ord the metal rings of the collar 
into a mould, wires being first to 
surface of such rings, which are arranged En ae 
wards on opposite sides of the mould. The 

of the lamp are bent up in opposite sides of its neck 
and the lamp is dro e centre of the mould 
and held ge og! The wise ends of lamp and 
collar rings are down 


wisted together and turned 


ped into 


into the mould, which is then filled with plaster of 
Paris and allowed to harden. Another of the 
invention refers to the construction 


by the oct pressure, and which there- 
ore holds the wire Sati th tight. The — 
— for electro-plating the aa of the carbon 

d wires are described with other improve- 


C. W. King, Manchester. 
This consists in the application and use of water 


(4.180) 


tubes or chambers A, which tubes or chambers are 
connected to the boiler B, and are re placed within the 
or fi steam boilers. 


Printers’ R. Lake, London,—28th 


tember, 1881,—(4 communication from J. E. 


6d. 
es for manufacturing printers’ 


errachon, 
This relates to 


\ 
\ 
NS 
\ \\ 
\ 
ii 
any passenger compartment of a train to any given 
oint in such train, and at the same time indi- 
| 
| 
| 
| 6d. 
4213, 6d.; 4215, 1s. 10d.; 4219, 4d.; 4225, 6d.; j 
4229 
4253) 
4275) 
4280 
4287 | 
4235, 6d.; 4296, 2d.; 4298, 4d.; 4299, 2d.; 4500, : Ki Q) © A 
4301, 4d.; 4302, 2d.; 4303, 4d.: 4305, 2d.; 4306, 6d.; ip ss (o> 
4307, 2d.; 4308, 2d.; 4309, 6d.; 4941, 6d.; 4312, 6d.; Ly 
4314, 6d.; 4315, 4d.; 4316, 2d.; 4317, 10d.; 4318, 4d; OL a ‘<7 collar for attaching the lamp to its socket support. 
4320, 2d.; 4321, 2d.; 4322, 2d.; 4323, 2d.; 4325, 2d.; . 
4326, 6d.; 4328, 4d.; 4333, 2d.; 4335, 10d.; 4336, 2d.; —, eee 
4337, 2d.; 4338, 2d.; 4339, 2d.; 4341, 2d.; 43438, 6d.; 
4344, 2d.; 4347, 6d.; 4354, 2d.; 4355, 4d.; 4358, 2d.; 
4364, 4d.; 4365, 2d.; 4367, 2d.; 4370, 2d.; 4371, 2d.; 
4372, 4d.; 4376, 2d.; 4378, 2d.; 4380, 2d.; 4382, 2d.; r 
4383, 6d.; 43884, 4d.; 4385, 2d.; 4387, 2d.; 4389, 4d.; 
: 4393, 6d.; 4394, 8d.; 4397, 4d.; 4403, 6d.; 4406, 6d.; = } 
| | 
| 
| ||| 
= 
ies 
i 
4il7 
! 
an a user again, exce ne carbon. 
— figure such a lamp. The glass globe is 
made to taper out at bottom. C is a tapering rubber 
~ 
| 
wooden or metal pieces F Fl. Each electro-magnet iS 
has two brake blocks of special form, one upper and & 
4 
| 
| 
| 
| yons. 
mac! 
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hye r, iron, or steel. A band of copper or 
from a drum between 
four "rollers, the distance between which may be 
varied, and two of which are sna’ horizontally, 
and the other two vertically, the band being straight- 
ened as it passes through em. The end of the band 
is then led to a matrix for stamping the character, 
and is held firmly while pressure is ap) _— to the 
matrix. A cu device then severs necessary 
length off the band, and the operation is repeated. 


4188. Ovrsipe Sramen Sun Buinps, @, Hatton, South- 
port.—29th September, 1881. 6d. 

This relates to means for. raising and lowering 
Spanish sun blinds by actuating a > A cord, so that 
the blind when lowered os a full bonnet with 
wings, which the desired posi- 
tion, and which when raised is wound on a roller and 
drawn out of sight under the usual The 
uf the blind is fastened to a roller provided with 
opera cord, and the bottom to a falling fame 
which forms the bonnet frame. The wings are 
agen | to this frame and also to the under need of 
tw: ‘ing rollers which the blind 
The falling frame io) pivotted near the bottom o! slides 
moving on guides, and the confining rollers are 
fas ened near the top of such slides. 

4189. Sream Wixcues, B. Latham, Birkenhead.—29th 
September, 1881. 6d. 

This winch consists essentially of a strong frame- 
work B cylinders C with pistons 
and rods D. The sai Fn are attached to a lever E 
free to rock over with N. Acon- 


necting rod O — lever with a disc crank 
to each winding or 
iss]. 
4 
4 
1 
4 
' \ 
v 
D 
‘\ B 
* Oe 


improved collector and bobbins, and frame for carry- 

ing brushes. 

4282. Warton Winpers anp Reourators, H. J. 
Haddan, Kensington.—30th 1881.—(4 
communication from B. Btcheverry, France.) 4d. 
is used both for winding and regula’ 

and fixed as to be capable of being pulled out 

far enough to touch a lever below, and 

turn ae right to left, and the 

dl ng —s to the minute wheel, and act on the 

pusher is pushed until the hands cease to 

ao aid by an inverse motion the pin of the pusher 
is made to touch the lever from above; the pusher is 
pushed , and its teeth into the minute 
wheel, and cause the handstomove. For winding the 
yaar is pulled, = at the same time turned a quarter 
ton it b parallel to 

the plane of the lover; the lever is a 
acts upon a ratchet ror upon the axle of the 

Cort or drum on which it is fixed. 

4284. Treatment or &., H. J. 
Haddan, Kensington.—30th September, 1881.—(4 
communication from Dr. U. aa? Germany, and 


4235. Pomrs, H. J. Haddan, Kenelngton. —30th 
Sone 1881.—{4 communication from Capt. C. 
Arentsen, Norway.)—({Void.) 2d. 
This consists in more 
Dlatons being pistons to instead of one, s 
oe Sas actuated so as to alternately approach 
rom each other. 
GENERATOR INCRUSTATION PREVENTIVE, 
H. J. Haddan, Kensington.—30th September, 1881.— 
(A communication trom J. F. Baudet, France.)—{Not 
grammes 0! ite 1000 grammes 
of rain water, and 1000 of crude glycerine are 
mixture added to the water 


4237. Arpanaros FOR | MIXING H. J. Haddan, 
—30th & 881.—(4 communica 
tien from C. le Mee, Yifiniac. 6d. 

This in the tion of rakes and mix- 
ing chambers, distributors and distributing chambers, 
an endless screw on in its channel, together 
with delivery helices and driving and controlling 
mechanism. 

4238. Prorectina Locomotive Encives AND TRAINS 
FROM DaMaGE BY COLLISION, C. Colwell, 


Southt —30th Si , 1881 
This relates to apparatus for protect: locomotives 
from the first shock by collision, and is placed in front 


pen the engine and coupled thereto, and tt consists of a 
frame carrying a set of cylinders for each buffer, com- 


cargo barrel. On the axle carrying the winding or cargo 
barrel is a pinion or pinions free to be moved into or 
out of gear with a spur wheel or spur wheels secured 
toa shaft or shafts. The said shaft or shafts is fitted 
or provided with one or more warping ends, and may 
also carry a winding barrel or winding barrels. 
Cooxxa Heatinc &e., @. J. 
, 1881. 
2636, 188 d consists, First, in making pro- 
vision in cooking stoves to receive the dri pping made 
in roasting ; ee in Te. § the division plates 
forming the s air for ~eaees 
combustion one to travel of ashes’ 
cloth, = other yh non-conductor of heat ; also to 
or enamel any of these plates so to reflect 
k iant heat; Third y, in substituting for the 
double exit flue with bright radiating surface fire-clay 
tiles ted or plain on one side, with their sur- 
faces sunk or flat; Fourthly, in utilising the heated 
exit current b: causing it to pass through a water 
cistern ; Fifthly, in suspending a fire brick over the 
rner of reflecting cooking stoves; Sixthly, in 
making the tubular burner running round the bottom 
of the closed stove all in one piece, dispensing with an 
air ball, and combining therewith a compound burner 
supply, 80 as to be able to supply three distinct and 
definite quantities to the burner at will. The invention 
also relates to an improved stove with instantaneous 
water heater, a burner to be therewith, and an 
improved gas griller. 
4193. Improvements Evecrric Lamps, C. H. 


icating by pipes. In the lower cylinder of 
set move Pistons connected > buffers, the cylinders 
lied from reservoirs on the 
frame by endings to tis sides of the 
The upper cylinders are provided with air holders. 
4239. SELF - COMPENSATING PRESSURE 
Apparatus For Gas, Water, &c., J. C. Stevenson, 
September, 1881. {Not proceeded 
wi 
The object is to regulate the flow of fluid intoa 
main so as to produce a constant pressure, and it 


that the links of the cou chains may be raised for 
po uncoupling the wagons, without having to 
een them. 


F. Versmann, Kent.—1st October, 
This consists in substituting a peculiar kind of moss 
peat, of genus sphagnum, for the cork dust or powder 
usually employed in the of fi 
4252. Ornamentina SuRFAces oF TIN-PLATE, &c., 
A. N. Hopkins, Birmingham, and G@. Hatton, Kid- 
derminster.—lst October, 1881. 4d. 

The design is formed on the surface to be ornamented 
in glycerine, or gum and sugar, or glue and treacle, or 
other material capable of lved in water, 
and the whole su is then covered witha ground: 
work ma‘ such as japan, , lacquer, &., and 

the pde my removed by washing. Other methods are 
Frepine Fue. To Furnaces, &., J. McMillan, 

Glasgow.—lst October, 1881. 8d. 

The fuel-box A slides on guides parallel to the fur- 
nace bottom, in which an me gud C is formed of the 
same as the box, eath the is 

adead plate B. The box A when moved for- 


wards pushes back the dead plate, and when under 
charge tho fie ater 


bringing the under 
is connected to an: 
dead plate. 


4269. Macuines, F. Cutlan, Cardiff.—lst 
October, 1881. 6d. 
he shaft working under the table is provided with 
a toothed wheel, into which gears a q' it cen’ 
below said shaft. The lower part of the quadrant 
below this centre is provided with a roller wor' 


consists in providing the main with two q 
branch openings, between which is a fulcrum carrying 


yina dcam. On one side of tooth 
wheel which gears into the quadrant a shuttle carrier 
is attached, the said carrier the shuttle. In 


a lever extending right and left across the 

both of which are closed i flexible diaphragms. The 

lesser opening at the inlet end is a 

valve, the rod of which passes through the di 

and is secured to the lever, while a rod cau to ye 

other diaphragm is also secured to such lever. 

4240. CorruGaTepD PLATES AND TUBES SCITABLE FOR 
THe Use or BortermMaKers, R. Armitage and T. 
Gillott, near Leeds.—30th September, 1881. 8d. 

Rectangu lates of suitable dimensions are heated 
and then eeabheoten to the action of a pair of rolls 
grooved longitudinally, one roll being mounted in 
fixed bearings, and the other in bearings which are 
held in position by hydraulic apparatus. If intended 
to be made into tubes, the plates are re-heated and 
passed through rolls formed with transverse grooves. 


4244. Motor Enaines WorKED BY CoMBUSTIBLE GASES 


oR VAPOURS AND Stream, C. D. Abel, London.—30th 
September, 1881.—(A communication from J. Spiel, 
Berlin.) 18 2d. 


Gimingham, Neweastle-on-Tyne.—29th 
1881 


This relates to a mode of fixing the carbons of incan- 
descent lamps. The inventor flattens out the ends of 
the platinum or metal connecting the carbon with the 
conductors, then forms the agree ends into tubes 
b drawing through a wire plate, and inserts the ends 
ob the carbon in such tubes. 

4196. AccLomeRaTING or ConsoL DATING Scrap Inox 
or Sreer, W. R. Lake, —29th S-ptember, 
aes communication from H. Reusch, Germany.) 


This relates to the treatment of small particles of 
waste iron and steel by subjecting them to a reducin, 
frame in a furnace until hot, when they are prmcen | 
out evenly and compressed by strong pressure into 
plates or flat of form. 
wel process is ita y 
bloom with alkaline silicates, ee 
4199. Prorecror ror Grass Borties, A. Michel, 

.—29th September, 1881. —(Not proceeded 
wil 

A number of arms are Lp 
at the other are connected by a , the whole | 
made of t if y strengthened wit! 
metal, and forming an elastic frame, and to fit overand 
protect bottles. 


4202. Improvements AND RELATING TO INcan- 
Descent Evecrric Lamps, J. W. Swan, Newcastle- 
on-Tyne.— 29th September, 1881. 

This relates to the welding togeth of the plati 
sockets and carbon filaments by means of a deposit of 
hard carbon. Having shaped the sockets so as to 
receive the carbon filament, the inventor attaches 
them to a short stem of glass rod by fusion. He then 
inserts the carbon filaments into the sockets. The 
carbons, except in the immediate neighbourhood of 
the sockets, are copper electro-plated ; they are then 
washed and dried, and immersed in a bath of some 
suitable liquor which will deposit carbon by the action 
of heat, and while thus immersed an electric current 
is sent ‘through them, so that the sockets and 
not electro-plated are thickly coated with carbon, and 
the socket and carbon thoroughly welded together, 
To deposit the carbon exactly where wanted the 
inventor immerses the carbons in a bath of mercury 
nearly up to the point where it is required to deposit 
the carbon. 

4207. IMPROVEMENTS DYNAMO-ELECTRIC 

A, Barlow, — 29th Se 881.—(4 
communication A, “de Meritens, Paris ) 6d, 

This relates to a continuous current magneto-electric 

hi It is posed of two magnetiser clusters 
of horseshoe form, each cluster having two arms, 

formed of fece four plates, which are arranged in a 

curve, 80 t their inner surface is equidistant from 

the —— of the armature. The magnet carrier 
is of bronze, and the arms of the magnet pass through 
openings in it. The second magnet carrier is of cast 
iron, and forms the base plate or magnetic yoke, 
common to all the clusters. Outside the bronze 
carrier, on the driving shaft, is a ring containing six- 
teen bobbins of soft sheet jron, each of which con- 

‘aan four Rog ge small bobbins wound with wire. 

The d of sixty-four plates of 

copper. The i dient 3 of the ‘ine are made of 

two clusters of permanent horseshoe magnets, the 
four poles of which form an almost complete circle, 

The brushes are carried in an adjustable frame. The 

inventor claims the base plate or magnetic yoke, 


ther at one end and 


An ar t is provided ——— the heat pro- 
duced by the combustion is caused to heat a perforated 
metal sphere, into which water is then forced, and 
being converted into steam is utilised to assist in 


working the engine. Two cylind Aare 

in which the explosions take place alternately at every 
second revolution, being ignited through the valve X 
and pipe O. The “4 charge, consisting of petro- 
leum vapour and air, is produced by oe spherical 
vessels U and Z, and is drawn in by the Poses and 
compressed, In the lower part of the cylinder is of eat 
forated metal sphere, to which water is suppli 
generate steam, 

4245. Arracuments To Miuitary &c., 
—80th September, 1881.—(Not pro- 


This relates to a curved arched bar fixed to the 
under flap of a saddle on each side, the two lower 
ends — by a girth strap. The rider's 
feet are held under the bar so as to on ‘greater confi- 

ence, 


4246. OF FoR Brewine Pur- 


ing hops in water heated to 

about 100 deg. Fah. until the water enters the decay- 

ing portions and removes the same, w the resinous 

covering of the sound hops protects them from the 

water by resisting saturation. 

424'7. Courtine anp Uncoupiina Rartway 
J. Jackson, Dumbarton, and T. Ballantyne, 
Lanark, N.B.—1st October, 1881.—(Not proceeded 


with, 
This relates to crank bars secured to the wagons se 


action, on the needle coming down into position, the 

shuttle is thrown forward @ tot the loop by the 

action of the quadrant on the toothed wheel, the said 

ing op d by the On the n 

rising the shuttle returns its position and 

the stitch is complet. 

42°70. ConsrructiING FounDATIONS FOR THE Prers ¢ oF 
Bripcrs, &c., FE. A. Brydges, Berlin.—lst October, 
1881.—(4 communication from G. Gregersen, Buda- 
pest, Hungary.)—(Not proceeded with.) 2d. 

This relates to a pneumatic method of constructing 
foundations for the piers of bridges and other wae 4 
constructions, whereby double buckets are employed, 
and the raising and workmen’s compartments are 
attached to the caisson. 
42°71. Improvements In ELFCTRO-MAGNETIC APPA- 

ratus, W. R. Lake, October, 1881.— 
(A communication n from A. D. Maikoff and N. de 


Kabath, Paris.) 6d. 
The inventor constructs his electro-magnets so that 
the core surrounded by the wire coil acts not as here- 


tofore upon an — » but upon one 


placed within the co’ 

42°72. Scourtne anp Wasuinc Woot, &c., J. and W. 
McNaught, Rochdale.—3rd October, 1881. 6d. 

relates to the combination with machines for 

scouring and washing wool of double or alternately- 

acting propelling rakes, and also their combination in 

such ines with double or oe 

harrows, The submerged material is delivered directly 

from the washing — toa Gon from which it 

passes to the squeezing rollers. 

42°73. Grinpinc or Caustic Sopa, &c., R. H. Davis, 
tet — 3rd October, 1881.—(Not proceeded with.) 


is ensured by use of Carr's 
like machine w grinds by 
— 


42'74. Srowine Lowerine Surps’ Boats, J. A. 
Timmis, Westminster.—3rd October, 1881. 
The invention consists in the stowing of ships’ 
along the centre Jine, or A along the centre 
with eans to run them or get 
ao to either side of the p mong carrying them. 


J. L. Rastrick, London.—8rd 
Instead of forming the body A of the boiler and the 


descending chambers B as distinct and separate 
structures, which when completed are rivetted to- 


(4275) 


and with each other by holes 
‘ormed in a plate fixed between the two 4 
boiler is eraeed with a pair of descending water 
bers B, formed in such manner that a single 
plate without joint or seam is presented to the fire, 
and the ae, part and the body A of the boiler is 
formed cylindrical, but from gor the centre Al of 
such cylinder the lower part of the boiler is divided 
into two parts, the inner sides of which are preferably 
formed as shown to curves to those of the 
body A, thereby producing two symmetrical portions, 
wer parts an merge into escendin 
water 


42°76. Sream Borters, C. Pieper, Berlin.—3rd October, 
1881.—(4 communication naudt, Essen, 


Ne 
a Cornish boiler is 80 that its 
centre line lies sideward of the plane 
laid through the centre line of the shell. 
4277. Masvuracrore or a SussTaNce FoR IncorpPo- 
RATING WITH VARIOUS ARTICLES OF Foon, &. J. T. 


1278. & S.ipine Seats ror Boats, H. 
3rd October, 1881.—(Not proceeded with. 

The runners are of lignum vite wood, two Pog each 
seat, which bear on glass at each end. 
4288. Gas Encines R. Simon and F. Wertenbruch, 

Nottingham.—3rd October, 1881. 6d. 

This consists in an improved form of cylinder and 

piston in combination with a new form of inlet and 


outlet valves for COM g, and moving 
the gaseous c the part where the explosion is 
to take place, an: then exhausting the ucts. When 
the trunk — F travels outwards charge passes. 
into the cylinder through port T from port L, to which 
it is supplied by a rotating valve etuated by a 

ernor, communication between ports L and T 


established by moving the slide Fiesmen 


<i 


WY 77 


UE 


= 


een. 

through port X, where it is ited. e products of 
combustion are forced by the back stroke of piston 


head G into the space Y, + Amn they rapidly contract 
and form a vacuum, and then are fi out through 
a valve M. 


4291. Scissors, &c., D. Peres, Solingen, aad — 
4th October, 1 1881, —(Not proceeded with. 

This relates to the means for securing the io blades 
together. Each blade is provided with a slot and a. 
stud, the stud of one blade projecting into the slot of 
the other. One stud is provided with a head. 


4292. Matt Liquors, A. B. Wood, Wavertree, Lan- 
cu! in the use and a) 
acid in the preparation of malt liquors. 
4204. ImpRovEMENTS IN THE MANUFACTURE OF INCAN- 
DESCENT Exectric Lamps, A. G. Schaeffer, New- 
October, 1881.—({Not proceeded 


a platinum “pipe into 
the sis through which the globe is exhausted, 
and which is closed up after exhaustion. It is also 
== as a support for the carbon and one of the con- 

ucto: 
4295. Sream Encrves, H. E. Newton, London.—4th 
.—(A communication from J. Bricsson, 
‘ew York. 

This relates, First, to the connection between the 
connecting rods and piston of a steam 6, co sist- 
= of the combination of a pin in the said connecting 

two discs, each having a slot or opening for the. 
said connecting rod, and two half henna 5 for the 
said pins, and a screw follower for holding the said 
discs against a shoulder in the piston ; Suendly, to 


in introduci 


the combination with the piston, its trunk, or hollow 
piston rod and connecting rod and the pin ‘4, discs C, 
and the follower D, forming the connection ‘between 
the piston and connecting rod of an oil or grease reser-- 

voir H within the piston communicating with the 
interior of the trunk or hollow — § Thirdly, 
to the combination with the crank wrist for operating 


having a slotted head, and having the lower half of the 
crank wrist box fitted to the slot in said head of 
@ screw on the upper part of the said rod, and a 
nut or nuts on the said screw for setting up ‘the said 
of the said box; Fourthly, to a connection 
—— the valve stem and its connecting rod of x 


linder in which the acid said 4 
cylinder wi and w 
forms an oil reservoir. 


Digby, Hammersmith.—3rd October, 1881. 4d. 
This consists in the preparation or manufacture of a 
substance of a suitable nature for se with 
farinaceous and other foods for human use, and with 
horse and cattle food, by subjecting oyster shells to a 
The principle of the process consists in porte | 
india-rubber with ffine, whereby it is rende 
| being 
a 
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ceeded with. 2d. 
communication Jrom J. Warker, 
nati, U.S.) 6d. 
of the combination of a packed piston formed or 
secured on the valve a the 
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4296. Coxpurrs- Fron TeLecrapHic ConpucToRs 
Lar Srreers on Roapways, Cc. D. 


ceeded with. 2 

The conduit is ns of trough shape, open at top 
along its entire length, and is provided with a 
flanged cover a over it, the cover being either 
separate or hinged to the trough on one side. 

4298. Device ror Securtne rts a Bott on 
Articiz, W. R. Lake, 

1881.—_{4 communication from G. B. 
mere, J. Wood, and B. §. Clark, U.S.) 4d. 

This relates toa device comprising a key or jib for 
locking or holdings bolt in its position, so that no 
jar or shake will cause the same to fall out, and it 
consists essentially in the peculiar construction of the 
key or jib, and its use in combination witha a spring 
4299. Founrars Pens, F. Wirth, Frankfort.—4th 

October, 1881.—(A communication from the Hann- 
over Gummi Kamm Company, Hanover.—(Not pre- 
ceeded with.) 2d. 

This to a pen is a rod 
serving for the p of cl e tube from any 
objects that at sy the moon and to effect the 
closing and opening of passages for the ink. 

4300. Manvractvre or Pires For Conveyine WATER, 
Gas, &c., F. des Voeur, London—4th October, 
communication from M. Marz, New 

ork. 

This eaaiahs in the manufacture of pipes for con- 
veying gas, water, and other fluids, by rolling smooth 
sheet metal into volute or cylindrical form and pro- 
viding the same with an interior layer of asphaltum, 
cement, or other suitable material. A modification is 
described. 

4301. Locomortves, &c., F. des Voeux, London.—4th 
October, 1881.—(4 communication from J. F. EB. 
Roy, Paris.)—( Not proceeded with.) 4d. 

This relates, First, to a novel arrangement of the 
furnace of locomotive boilers ; Secon 
for directly furnishing the quantity re) 
for the complete combustion of the + Te 
to a hood of sheet metal or cast iron placed in ot 
of the hearth underneath the furnace ion, the length 
of which is equal to the width of the furnace; 
Fourthly, to a novel arrangement of stays for the roof 


and tube I forms Rag: The carbon is secured 
ps K of platinum. The invertor 


makes his carbons of thin strips of graphite or carbon, 
which are heated and bent to shape required. 


4312. Treatment oF SEwacE, J. Hanson, Wake- 
Jield.—4th October, 1881. 

The essential feature of tne machine or apparatus 
is the employment of a pes of pairs of sewage or 
liquid levers or receptacles to operate the mechanism 
for supplying the necessary and ted quantity of 


of the furnace; Fifthly, ‘to a novel ar it of 
tender vs, connected with the engine ; Sixthly, 
to the application to the bearings and to grease-boxes 
with slides direction the 
purpose of causing the es to converge—of two 
planes or forces inclined in a horizontal plane in an 
opposite direction. 


4302. Bicycies, J. E. Surridge, 
October, 1881.—(Not proceeded with.) 

This relates to the construction of ~k- by which 
the forward impetus of the rider, when the machine 
is suddenly stopped by any obstruction, is converted 
into a downward m the backbone of the 
bicycle by means of suitable levers, and the risk of 
overturn thus obviated; and further a means is 
afforded of kee’ coping the rider over the driving cranks 
when the wh: turned obliquely. 

4308. Paper Fotpisc Macurxes, R. Cundall, Thorn- 
ton.—-4th October, 1881.—{Complete.) 4d. 

This consists, First, in the employment of right and 
left-hand screws for’ opening and closing the gauges ; 4 
Secondly, in the employment of racks and segments 
and apparatus connected therewith for actuating a 
reciprocating slide and vertical rods. 

4305. Improvewests rm Execrric Lamps, H. J. 

Haddan, —4th October, 1881.—{A com- 

munication . Somzee, Brussels.)—{Not pro- 
ceeded with) 

This relates to the production of light by means of a 
light being duced by the i of the 
carbon woe Vine with the voltaic arc formed at the 

refractory material. 


circumference of the rod of 
4306. Construction or Furnaces Kins, G. 
Byre, Codnor,—4th October, 1881. 6d. 

In each wall or lining of the fire-box or furnace are 
formed grooves or openings which are preferably 
narrow in the > the = widening preferably 
as they recede into the body of the wall or lining of 
the fire-box or furnace. These grooves or openings 
rise to a certain height in the furnace opening into 
same. The lower ends of these grooves or ame 
communicate with the ash-pit under the fire-bars. 


4307. Servisec MaLieTs aND BoaRDS USED BY 


the or handle of the said mallet or board, and 
turns along therewith so as to pay off the yarn or 
service as required, or the ball may be given at the 
centre or round the handle itself. 


4308. Prares ror Boots anp SHozs anp CLocs, 
J. R. Alexander, Edinburgh.—4th October, 1881.— 
(Not proceeded with.) 2d. 

The sole plates are made of any suitable po pone or 
composition of metals, or they may be made of 
percha or wearable composition, and cast in mor as in in 
such a manner as to fit or lie close to;or solid on the 
soles. They have on the part which treads on the 
ground projections cast on them to represent nails. 
4309. Improvements rs GaLvanic OR ELECTRIC 

Batteries, F. Wirth, Frankfort-on-the-Main.—4th 
October, 1881._(A communication from Dr. J. 
Stebbins, New York.) 6d. 

The object of the invention is to produce a battery 
of great constancy and easy tion. The form 
thereof is shown in the figure. The bottom of H 
forms a non-porous reservoir. E E are porous walls of 
the upper compartments; F F non-porous material 


4303] 


which can be adjusted to permit as much action as 
required to take place through EE. The letters DD 
which is non-porous cups, through the bottom of 
wi 


4811. Improvemests 1x Lamps, J. H. 
Johnson.—4th October, 1881.—(A communication 
from C. A. Faure, Paris.) 6d. 

relates to incandescent lamps. The bone ond 


the stem, then coaieg the socket an 


soldering the’ latter on to the electro-plated deposit. 
‘The carbon holder consists of a metal tube C closed 


D, the tube being splayed out into trough 
ich fuses at a low tem- 
perature, to receive the outer edge of the socket so as 
to make an air-tight joint, the object being to enable 
the carbon holder and the carbon to be wi drawn by 
simply fusing the metal so as to unsolder the parts. 
The carbon holder C and socket form one conductor, 


regula 
1 material for actuating the ding mill or 
rolls, and supplying the said chemical material to the 
sewage for operating the indicator for performing one 
or more or all of these and other necessary or 
analogous operations. 


4314. Dryme Macurxes, R. Millburn, 
Commercial-road East.—4th October, 1881. 6d. 

This consists in constructing the cylinders 

ti and leading 

p ton or other wt medium separately into each 

section, the coo’ water or water of condensation 

being led away by a steam trap or other suitable con- 

trivance. 

4315. Fixep Converrers ror Makino Wrovourt 

Iron anp Steet Direct From THE Buiast 

wacE, J. Lloyd, near Shifnal.—4th October, 1881. 


This consists of a aut fixed upper structure, 
which is supported by columns and a frame. The 
lower part, a which the tuyeres or blowers nozzles are 

e division being secured flanges of angle iron, 
which can be secured by bolte or as desired. 

4316. Sroprers ror Borruss, &e., H. R. 
vot 


The bottle or jar is formed with an internal groove 
or recess running nearly around its neck, the upper 
wall of said groove being cut away at two or more 
points to admit the lugs or catches formed on the 


stopper. 
&e., T. Warwick, "Aston.—4th Octo- 

This consists, First, in the method of constructing 
the metallic rims of the tires; Secondly, in the 
driving mechanism for tricycles and other velicipodes 
Thirdly, in improvements in the steel used 
driving tricycles ; Fourthly, in the of 

e bra! 

4318. ae Trap, G. M. Gates, Tunbridge Wells.— 
4th October, 1881. (Not with.) 4d. 

The trap consists of a flat board (the upper 4 4 
which has a tilting slide) and which is placed in 
slanting position over the edge of a receptacle pots 
taining water or other liquid, into which the vermin 
in endeavouring to obtain the bait fixed in an inacces- 
sible position are precipitated by their own weight. 
4319. Bicycies, A. Lamplugh, Birmingham.—4th 

October, 1881. 

This consists in Deedee the saddle or seat upon 
and fixing it to a strong band of leather or webbing, 
or a strong fiexible band of other material, stretched 
between two brackets fixed on to the backbone of the 
bicycle, the said band being made capable of adjust- 
ment as it stretches and sl by use. 

4320. PorTaBLe orn Pocket PHorocraPHic CAMERA, 
W. Brookes, Manchester.—4th October, 1881.—({Not 
proceeded with.) 2d. 

a relates toa pocket camera for or obtaining instan- 
taneo and 'y in the 
cmpiepuaant of a second or focussing lens of the 
same focal len as, and in the same plane with 
the pho ic lens, and connegted thereto, so that 
the two lenses are focussed ne opr a the one 
upon the sensitised plate, and 
gg glass in the same plan 


4321. Screw Propetiers, J. 
October, 1881.—( Not proceeded with.) 2d. 

The blades, which may have a varying or uniform 
pitch, are of novel construction. They have the lead- 
ing and following edges of the alternate ones cut off in 
a rounded sweep from about half the length to the 
outer extremity. 


4322. Apparatus ror Use rn Currinc FOR 
&c., A. Cowan, 
October, 1881.—(Not proceeded with.) 

For centreing sheets of glass 80 that he may be 
\y , the invention in the 

tion with a bed — flap of a frame in the form of a 

parallelogram, jointed at the corners and working, 

somewhat in t > manner of a el rule, upon 
ng situated at the middle of its top and bottom 


and fix m the face of the bed, so that in 
any ony of the frame the side bars are 
uidistant from a line passing through 

— centres of the pivots. 


4323. Box, C. Sands, 
October, 1881.—{Not proceeded 


The improvements consist in the 
the opening and cl of the box and dark slide or 
back, and also the mode of constructing tbe carriers 
and fixing the plates in same, by which means one 
or more plates can be inserted or taken out at the 
same time. 


4325. Cieawstnc Hottow Borrtes, C. Mile- 
end, and T. ith October, 


ent of 


will cause such spring op expend or be 

released to the of of the operator. 

48326. Stop Vatves, Cocks, on Taps ror STEaM, 
WATER, OR OTHER FLUID UNDER PRESSURE, J. 
Margerison, Preston.—5th October, 1881. 6d. 

in the fi € stop valves, 
cocks, or taps for steam or other fluid under pressure, 
in which the valve opens direct pressure 


against the 
of the water by means of acam or lever pressing or 
pulling it off its seats. 


4328. Manvracrure or Paper WIReEs, M. M. 
Whiting, Manchester.—5th October, 1881. 4d. 


is consists in the oe a application of either 
phosphor bronze or phos ronze, and also the 
use and of ther brass or phos- 
phorised brass applied to the purpose of fine wire draw- 


ing, and wea’ into “ry wire cloth or wire gauze 


256,055. Compounp Enotes, John B. Root, Port 
Chester, N. Y.—Filed October 9th, 1880, 
Claim. 1) In acompound engine, the conduits E E, 
formed in the walls of the steam chest, in com 
with the exhaust port B of the cylinder A, substanti- 


from one mesh té the inch up to one h 
and fifty meshes or more > the lineal inch. 


4329. ProsectiLes ror SMALL ARMS AND ORDNANCE, 
Simon, Manchester.—5th October, 1881.—(A com- 
munication from F. Vetterli, Paris.) 6d. 

This consists, First, in providing the Be sees od 
with a coating of nickel ; oe Secondly, in forming 
them with a projecting collar 
4333. Capiner with Wasu Baste AND URINAL Basin 

ComBinep, @. Nobes, Paddington.—Sth October, 
1881.—(Not proceeded with.) 2d. 

The object is to construct a cabinet with wash basin 
and urinal basin combined, the two articles bein; 
arranged that the discharged contents of the first shall 
enter and flush the latter in order to deodorise and 
disinfect the surface of any atoms or moisture that ma; 
remain thereon or therein, and then discharge itself 
—_ a rece ptacle in which a further deodorisation 

disinfection of th takes p) 

2985. or Harsours, &c., W. R. 
Kinipple, Westminster.—5th October, 1881. 10d. 

This consists, First, in the construction of harbours, 
breakwaters, docks, ‘and other submerged or 
submerged structures of plastic concrete ; Secondly, in 
the arrangement and construction of ‘movable and 
adjustable casings for enabling breakwaters and other 
submarine or gubaqueces works to be constructed. 


4336. Treatinc Raw Hives, D. S. Galbraith, 
Bdinburgh.—5th October, 1881. 2d. 

The raw hides are treated with sulphurous acid in a 
state of solution, such as sulphurous acid and water or 
other liquid, or in combination, such as bi-sulphites of 
soda, potash, lime, or other compounds of this acid. 


5058. Pyevumatic Brake Apparatus, G. Westing- 
house, jun., King’s Cross.—18th November, 1881. 6d. 
This relates to an improved check valve apparatus 
applicable to all poems brake apparatus wherein 
e brakes can rated either by an automatic 
train pipe communicating an auxiliary 
reservoir, or by a non-automatic train pipe communi- 
cating directly with the brake cylinder, as described in 
patent No. 5129, a.p. 1880. isa communi- 
cation at B with the triple valve a connected 


to the auxiliary reservoir Pipe, while 
other end C it is ted 

pipe, and at the middle it by D 
to the brake cylinder. Within the casing is an annular 
passage F communicating with branch D, and also with 
the interior of the cylinder through a ring of small 
holes G. Within cylinder E isa piston valve H witha 
packing fitting the cylinder and somewhat wider than 
the holes G, so as to close the same when in the 
central position. On both sides of the is an 
elastic facing I to rest on the raised seat K when the 
piston is at ope end or other of the cylinder, and so 
cut off communication, either between the non-auto- 
matic train pipe and auxiliary reservoir, or between 
the cylinder E and the non-automatic pipe. The stem 
of the piston valve passes into chamber X, where it 
carries a slide M serving to open or close a passage N 
leading to the outer atmosphere. 


SELECTED AMERIOAN PATENTS. 
From the United States’ Patent Office Oficial Gazette. 
255,885. THERMO-ELECTRIC Battery, Andrew Patter- 

son, Idlewood, Pa.—Filed January 9th, 1882. 


Claim.—(1) The combination of 
thermo-electric couple with a mass of refractory insu- 


(255.885) 


lating materials in which they are embedded, whereby 
fusible or oxidable materials may be used for the cou; 
without injury from fusion or oxidation, bs teocomat 
as described and set forth. 


,028. Frecp Rotier, Andrew R. Moore, Charlotte, 
Mich.—Filed December 6th, 1881. 

Claim.—The combination, with the front frame C, 

provided with the plank E, of the rear frames Cl, the 


cross bars K, between which the rear frames are 
pivotted, the standards J,and the Annof H, pivoted 
to the plank E and rigidly secured to the standards J 


~~ ecting in the rear of the said frames C1, sub- 
os ond for the purpose oct § 


ally as and for the purpose set forth. (2) In combina- 
tion with the steam chests of a compound engine, an 
rture partly surrounding the valve rod D and 
anapted to receive steam packing, a plate Pand screw 
R, substantially as and for the purpose set forth. 
256,250. PLoven Coutter, Morris A. Spink, Crown 
Point, Ind., assignor of one-half A. Weis, 
same place. "Filed January 3rd, 188: 
Claim.—The sickle-shaped coulter iaaed with the 


curved standard A, the cu’ blade A, having its 
upper end curved to the land side, and the notched 
shank C, substantially as shown and described. 
256,204. Sream Enorxe Inpicator, George H. Crosby, 
Somerville, Mass.—Filed September 12th, 1881. 
Claim.—(1) The indicator cylinder provided with the 
annular chamber H, arran, therein, and to open at 
its lower part into the bore of the cylinder, all 2) The 
substantially and for the purpose as speci ified. ( 


56294) 


eye 
Ni 
post E and its jection F, slotted as described, 
and combined as set forth, with the marker 
lever E}, connected with the piston by the lever C, 


lev 
having its shorter arm jointed to the said post we 


link D, all being substantially as specified and repre- 
sented, 
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INSTITUTION OF MECHANICAL ENGINEERS. 


Or the papers read at the recent meeting of the Institu- 
tion, we have already given abstracts of the first and third. 
We now giveafull abstract of the second, which was by 
Mr. W. A. Gorman, on 


Appliances FoR Workinc Unper WATER, OR IN 
IRRESPIRABLE GASES, 

This r opens with a brief history of diving by arti- 
ficial ogg The first account of the use of the diving 
bell in Europe is that of Tasnier, who relates that in 1538, 
at Toledo in Spain, he saw two Greeks, in the presence of 
Charles V., let themselves down under water in a 
inverted kettle without being wet. Lord Bacon—a.p. 1600 
—describes the primitive method adopted in his time. In 
1632 Richard Norwood took out a patent for a special 
means to dive into the sea, Borelli, in 1669, constructed 
a copper vessel 2ft. in diameter, with glass fixed before the 
face of the diver; this he termed a “ Vesica.” It was 
worn as a helmet, and securely attached to a dress of goat- 
skin, Within the “Vesica” were pipes, by means of 
which a circulation of air was contriv About the year 
1700 Dr. Edmund Halley devoted much time to sub- 
aqueous experiments, and in 1716 he read a paper before 
the Royal Society, entitled “The Art of Living under 
Water.” He turned his attention to the — bell. In 
1721 he described to the Royal Society a method by which 


the diver could leave the bell. He used pipes, 40ft. in 
length, made with spiral brass wire inside; one end was 
fixed in the bell, and the other to a cock which opened into 
the diver’s cap. This was made of lead, weighing 56 lb., 
and he also wore a girdle of the same weight, and clogs of 
lead wei hing 12 Ib. each. About 1716 John Lethbridge 
invented an air reservoir, made of wainscot, perfectly round 
and 6ft. long, 2ft. 6in. in diameter at the head, and lft. Gin. 
at the foot. He compressed air into this with a pair of 
bellows, and then lowered it with himself under water, 
where he remained 34 minutes, Numerous inventors fol- 


~ 


— 
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lowed in his track. Smeaton, in 1779, first employed the 
diving bell for civil engineering operations in repairing 
the bridge at Hexham, Northumberland. The apparatus 
was an oblong wooden box, 4ft. high, 2ft. wide, and 
3ft. Gin. long. It was supplied with air by a pump fixed 
on surface. A diving : amos was invented in 1798 by 
Kleingert, of Breslau, which consisted of strong tin-plate 


armour, Fig. 1, in the form of a cylinder encasing the 
diver’s heat and body, with a leather jacket and stron 
leather drawers, These were made waterproof, an 
joined by brass hoops around the metal armour, so that 


the diver was relieved from the pressure of the water 
except on the legs and arms, He inhaled the air from 
the surface through one pipe, and the vitiated air was 
carried to the surface by another. A diver could not 
with this apparatus descend to greater depths than 20ft. 
About the same date Messrs. John and William Braith- 
waite constructed a diving apparatus, with which they 
carried out several acum operations. Rennie, whilst 
occupied on the works of Ramsgate Harbour, 1813, made 
considerable improvements in the diving bell; he designed 
and vant 5 a diving bell of cast iron—Fig. 2—6ft. 
high, 4ft. Gin. wide, and 6ft. long, with one side a little 
heavier than the other, so that it should not float quite 
level, and thus more readily allow the vitiated air to 
escape. At the top of the bell six thick bull’s-eyes of 
glass M M were fixed to admit light. In the centre of the 
top was a circular hole N, in which a brass lining was 
firmly fixed. To the under side of this was attached the 
air valve E, on a brass grating of the form shown in Fig. 3. 


The valve itself was simply a disc of strong leather. A 
nozzle was fixed to the top of the bell above the valve, 
and to this was screwed a watertight leather hose 2sin. 
diameter, connected to the air pump, which was con- 
stantly worked by a sufficient number of men. Inside 
the top of the bell were strong lugs, to which were 
attached chains F F—Fig. 2—for suspending stones or 
other material. The bell was fitted with seats B B, and a 
rail C for hanging the various tools used by the men; it 
was slung by stout chains from a double-purchase crab 
fixed on a truck, which could travel along the gantry; 
the total weight was five tons. Rennie used this diving 
bell with success in the numerous harbour and other 
works with which he was i 


FIC.S 


Open Diving Dress.—In 1828 or 1829 the late Mr. Augus- 
tus Siebe was employed in the construction of a diving dress, 


afterwards known as the open-helmet diving dress. The 
helmet was made of copper with a screw lens in front, Fig. 3, 
and a metal elbow rivetted on the back of the head-piece, to 
connect the air pipe with the pumps, the head-piece and 
breastplate being in one. To the breast-plate was attached 
a canvas jacket, which, with the aid of two lead by ae 
kept the helmet fixed upon the shoulders. Boots with | 
soles, weighing 12]lb. each, were worn, and also a water- 
proof dress fastened round the neck, over which were 
placed the helmet and jacket. The air into the 
water from underneath the outer canvas jacket, and the 
water reached within a few inches of the diver’s mouth, 
so that he had to work in a vertical position. The air 

umps had three cylinders, 3in. diameter, Qin. stroke. 

ven at the present io many of the coast divers use this 
form of dress. 

Close Diving Dress—About 1839 Mr. Siebe introduced 
the close helmet, Fig. 5, fitted with inlet and outlet valves, 
I and O, and with a ental neck screw, to remove the 
head-piece by one-eighth of a turn. The waterproof dress 
was fastened to the metal collar by screws and brass bands. 

Modern Apparatus.—This apparatus, as illustrated in 
Figs. 6 and 7, is a very perfect one, combining a high 
degree of safety with comfort for the diver. The oo 
Fig. 6, is capable of cmpeoning air to a pressure of 2401 
per square inch, and consists of two vertical double-action 
gun-metal cylinders P P securely fixed to a bed-plate of 
gun-metal, which is bolted on the base of two side 
standards A A, forming an iron framing to carry the 
crank shaft B. Each piston, Fig. 7, is constructed of two 
inverted cups of leather L L with leather packing placed 
between, and the whole is secured by two cast iron piston 
plates M M titted to the piston-rod inside the leather cu 
and pressed together by a nut. Grooves are formed in the 


periphery of the piston plates to contain expandi 

springs, which, pressing against the inner side of the 
leather cups, keep them in close contact with the cylinders, 
and thus maintain the piston in a perfectly air-tight con- 
dition. Each cylinder cover has an oil tap for lubrication. 
The piston-rods pass through glands H packed with turned 
leather washers, and are extended so as to work in guides 
K K, Fig. 6. Double connecting slings 8S, with gun- 
metal bearings, connect the piston-rods to the crank pins. 


Inlet and outlet vales I and O, Fig. 7, are fixed in the 
covers of each cylinder, and also in the base plate. Spindle 
valves are used, faced with leather, and with gun-metal 
seatings, to which the valve is kept by a spiral spring. 
The top and bottom outlet valves are connected by 
passages cast on the cylinders, and leading to the air- 
delivery nozzle N. The cylinders are surrounded by a 


copper cooling cistern W, Fig. 6. Pressure es GG 
show the depth and pressure at which the diver is 
working, and are also used for testing the air pipes. Each 
gauge is marked off to represent the pressure in pounds 
per square inch, at given depths of water from 20ft. 


where the pressure is 8°68Ib., to 204ft. and a pressure 
of 88°541b., which is the greatest depth a diver has 
been known to descend—140ft. is given as the prac- 
tical limit of diving, the being 60°76 Ib. 
The air-distributing arrangement, by which the air can be 


Fic. 


transmitted to one or two divers aa occasion may require, 
is as follows :—The two outlet noazles, A A, he. 8, are 
connected by a cross branch pipe B, and a three-way cock 


C is fixed at the junction of the pipe B with the nozzle A. 
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The position of this cock, when supplying air from both 
bemry to one diver, is shown in Fig. 9, while Fig. 8 
ows the position when two divers are to be supplied, each 
being in connection with one cylinder. If at any time the 
— is supplying one diver, and it is necessary to send 
wn the second diver to his assistance, it is only necessary 
to turn the lever of the cock C round to the position 
marked “two divers,” and work the pump faster. Two 
divers can work from it to a depth of 90ft., or one diver to 
a much ter depth. The improved helmet—Figs. 10 
and 11—is made of tinned copper, and consists of two 
parts, the breast-plate and the head-piece. The breast- 
plate is so constructed that the diver has free use of his 
arms, and can reach over the head-piece. It has a seg- 
mental neck ring R, so that the head-piece can be removed 
by one-eighth of a turn, and hasa brass band S at the 
bottom, with twelve screw studs, to which are fitted four 
brass plates fastened by wing-nuts, thus forming the junc- 
tion with the waterproof dress. A is an air passage for 
conducting the air supply over each lens, so as to prevent 
the diver’s breath from condensing upon the glass. B is a 
nozzle to which the air pipe is connected, and inside which 
is placed an inlet valve ; in case of accident to the air pipe 
the air pressure inside would close this valve, and thus 
revent the water from entering the helmet.;-D is the 
ront lens, which can be unscrewed, so that the diver can 
converse without being undressed, and E is the side lens. 
O is the outlet valve for the escape of vitiated air into the 
water G is a stud for securing the weights, and Ha regu- 


yj 
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lating tap, by means of which the diver can regulate his 
supply of air without giving a signal. Fig. 12 shows a 
section of the outlet valve, which is placed at the side of 
the helmet, and within reach of the diver; it is a metal 
cone valve, over which is screwed a metal cap A with small 
holes drilled in it to allow the air to escape into the water. 
The valve spindle is kept in position by a hard-drawn 
copper wire spring. There is a second brass cap B screwed 
on the first one, and having a small opening. In this the 
diver can insert his finger and press down the valve spindle 
so as to confine the air, and thus inflate his dress and rise 
to the surface. The valve has a small metal chamber C, 
carried up a short distance, so that the opening into the 
helmet is 4in. above the valve. The waterproof dress is 
made of strong tanned twill, with an india-rubber lining 
between the thicknesses of the material. It has mineral- 
ised india-rubber collar and cuffs. The boots have lead 
soles weighing 14 1b. each. At the front and back are lead 


weights 40 Ib. each. An air-pipe with spiral wire embedded 
in it and joints fitted to connect up to any desired lengths; 
a knife, in water-tight case, a leather belt and pipe-holder, 
and a double suit of flannels, complete the equipment. For 
deep water the men wear a body guard to keep off the 
pressure. The author then described some of his experi- 
ence in working. 

Appliances for Working in Irrespirable Gases.—The 
Fleuss apparatus represents a great improvement in this 
direction. It is self-contained and entirely independent of 
any communication with the outer atmosphere, thus 
enabling the wearer to breathe with safety in the most 
noxious gases. The principle of the apparatus is that the 
wearer breathes the same air over and over again, the car- 
bonic acid being absorbed from it after each expira- 
tion, and at the same time the requisite amount of oxygen 
restored ; thus rendering it pure, and fit to be again 


inhaled into the lungs. - The apparatus, Fig. 13, consists of 
a strong copper cylinder D, 6}in. diameter, and 12in. long, 
with domed ends, and capable of containing 4 cubic feet of 
oxygen, at 16 atmospheres pressure ; this being sufficient 
for four hours’ respiration. Above the cylinder D is 
attached a square metal box B, 12in. by 12in. by 4in.; this 
contains the carbonic acid filter, which isa box of vulcanite 
divided into four compartments by vertical diaphragms, in 
such a manner that the exhaled breath of the wearer is 
made to pass twice up and down through the vessel, before 
it is in a position to & again inhaled. This box is fitted 
with small cubes of india-rubber sponge, saturated with a 
thick pasty solution of caustic soda. The exhaled air, 
being finely divided as it passes through the interstices of 
the sponge, and coming in contact with a very extended 
surface of caustic alkali, becomes thoroughly cleansed of 
all the objectionable products of respiration. As shown in 
Fig. 14,a flat bag G of vulcanised india-rubber, 12in. by 
15in., is strapped on in front of the wearer ; into this the 
exhaled air passes from the filter, by means of a tube of 
india-rubber. The bag is also in communication with the 


oxygen chamber D, and the supply of oxygen to the 
G regulated by a jamb screw fe Pie. 13, under the 
control of the wearer. The mask A, Fig. 15, is made to 
fit air-tight to the face of the wearer, and is held in place 
by straps buckled at the back of the head. A band of 
rubber is made to cover the ears, and the eyes are pro- 
tected by glass, when it is necessary to go into smoke or 
gases that would hurt them. The mask is provided with 
a pair of flexible tubes E, with valves, the one for exhaling 
being in communication with the filter, and the one for 
inhaling being connected to the air bag. The slightest 
effort of inspiration brings the revivified air freely to the 
lungs of the wearer. The whole apparatus weighs 26 lb., 
and can be adjusted in two minutes. The author con- 
siders this apparatus particularly adapted for the use of 
coal mines, or when men have to deal with noxious gases, 
Mr. Fleuss has remained in the densest smoke, as also in a 
glass chamber charged with carbonic acid, for a con- 
siderable time. In conclusion, the author alluded to 
the use of electric light for submarine purposes, as the 
only light which can really be of use to the diver. The 
telephone, he said, had not been fully tested in practice, 
the divers preferring their ordinary signal line, or com- 
municating by a slate. 


Before the discussion commenced, Mr. Gorman exhibited 
a complete diving helmet and other apparatus, and said 
that since the paper was written Mr. Fleuss’ apparatus not 
long since saved ten lives in the Killingworth Colliery, and 
had also been used at the opening out of the Maudlin seam 
in the Seaham Colliery. 

Mr. Fleuss showed the action of the apparatus. He 
said the dress was put on, and the tube put in the 
miner’s mouth, but the mask was simply placed on the 
forehead, and he went into the pit in that position, The 
mask and breathing apparatus could be adjusted in a 
moment in case he came suddenly into foul gases. By 
putting his hand behind and turning the tap, he could at 
any time get more air; and this had to be done every ten 
minutes. This air was pure oxygen admitted to the bag 
G, which was 300 or 400 cubic inches from the reservoir 
D. He could make the man if he chose breathe only the 
proper mixture of oxygen and air by first inflating the bag 
with breath. The arrangement explained was perfectly 
safe, because as long as any oxygen was there it would be 
supplied to the bag, and whenever the man found the 
mans was not sufficient—irrespective of purity—he could 
put his hand down and admit more. The carbonic acid 
remained of course in the filter, forming carbonate of soda, 
and the volume of gas thus abstracted was made up by the 
oxygen. He had made — filter, since the paper 
was written, in which, ins of india-rubber sponge, he 
was simply using tow mixed with caustic soda, and made 
in sticks. It made an efficient filter, and when the soda 
was completely carbonised, the whole could be thrown 
away. The sponge cost a sovereign, but a halfpenny worth 
of tow was sufficient for the same purpose. 

Mr. Charles Cochrane bore testimony to the admirable 
and prompt way in which work could be carried out in 
mines, even when it was necessary to telegraph to London 
for apparatus. 

Mr. Druit Halpin suggested that the glass shield in 
front which had to be taken off when necessary to 
to the man, and then put on again, might be improved. 
If the buttons for unscrewing were made like common 
winch-handles, and then milled, they would give a chance 
of doing what was wanted without dropping the shield 
overboard. 

Mr. Charles Hawksley said that he had occasion to 
repair a pump which failed in a well of small diameter. 


bag up, refilled, and taken down again. 


In that confined situation one of the parts of the pump 
gave way, and the only means of getting at it to do the 
necessary repairs was by means of divers. A diver was 
sent down by the author's firm, and although the well was 
crowded with pump trees and their means of support, he 
descended to a depth of 130ft., and in that depth of water 
he successfully replaced the broken part ; so that the pump 
nied able to be set to work again with comparatively little 
elay. 

Referring to some remarks made by Mr, Cowper, Mr. 
Halpin said it was easy to get rid of any difliculty con- 
nected with fish getting in the way of the electric light, 
by injecting a small quantity of parafline into the water 
round the lamp, which at once drove the fish away. 

Mr. Fleuss said that in working in pits it was utterly 
impossible, although the apparatus was complete for 
breathing, to work without a light ; and where the gases 
were so dense that the men could not breathe them, it 
was necessary to have some special kind of light. He 
exhibited a lamp which he had designed for the purpose, 
and which he had frequently carried when working in the 
Maudlin seam at Seaham. The vessel could be kept 
charged for any length of time, by using common pre- 
cautions in shutting off the valve. It could be easily 
seen at any time whether the valve was properly shut, 
by putting a film of moisture across the hole, when in an 
instant it would be seen if gas was leaking even to the 
smallest extent by bubbles 7 apenan on the film. To 
ensure a sufficient supply of the oxygen gas, it might be 
carried in an iron store cylinder containing 30 cubic feet, 
under a pressure of 600 lb. to the square inch. Apart 
from that plan, it was very easy to make oxygen gas, All 
the theatres made it for their lime lights, and he had left 
a complete set of gear for making it at the Seaham colliery, 
after working for five months. It comprised a mercury 
bottle converted intoa retort, with a pipe attached. There 
were two purifying vessels containing simply water— 
changed as often as you liked—to wash the chlorine out of 
the gas. There should be two or three bags to hold the 
gas as it was made, and in twenty minutes you could get 
off enough gas to charge one breathing machine, and in 
a few minutes longer enough to charge several more. He 
had used the machine all the time he was there, keeping 
two or three store bottles in reserve, in case of the pump 
breaking down, which it did once or twice from the extra 
strain put on it, and the firing of the leathers. They 
were working day and night with six lamps and six 
breathing machines, and these were constantly being taken 


Lieut. Dean Pitt gave a description of the diving opera- 
tions which were carried out at the wreck of the Doterel. 
In reply to a question, he said that the temperature inside 
the dress entirely depended upon how they were working. 
If they worked hard, the temperature rose very high, and 
they sometimes had to rest a few minutes to get cool. 
But what they suffered from chiefly was the intense 
cold to their hands. With regard to the light, the water 
was very clear indeed, and they could very fairly distin- 

ish what a thing was at a distance of 7ft. or 8ft., 
though they could not see the Ying distinctly. 

Mr. Gorman, in reply to the discussion, thanked Mr, 
Halpin for the suggestion he had made, which would be of 
great assistance in screwing up the glass when the hand was 
cold. Mr. Cochrane had referred to his efforts in sendin 
off some men for him about ten days back. They h 
been sent off in two hours after receiving the telegram, 
and in twenty-four hours they had completed the work 
allotted to them, and prevented a serious disaster. They 
had done the same thing on several occasions, for Mr. 
Marten and others, It was true that the men preferred to 
work without artificial light. They became actually like 
blind men; the sense of feeling became very acute, and 
working from day to day as they did they became 
wonderfully quick at the work they had to perform. 
In the case of the wreck of the Caledonian, the men took 
the engines to pieces under water, and sent them up; also 
the per ; and that was done in totaldarkness. Withregard 
to the air-lock diving bell, Mr. Stoney’s great bell, used in 
1871, was somewhat different in construction from the one 
exhibited, being of cast iron, in sections bolted together, 
whereas the bell to which he had referred was made of 
wrought iron, the upper chamber of gin. and the lower of 
tin. plate. But he was indebted to Mr. Stoney for very 
valuable hints, having been in correspondence with him 
during the time he was constructing the bell for the 
Barbados. With reference to the uses of the diving appa- 
ratus at the present time, the Admiralty now attached so 
much importance to the subject that they had established 
two classes for training divers, one at Portsmouth and 
the other at Devonport, and they had annually from 
eighty to ninety divers trained for the service. The 
Royal Engineers also had classes formed at Chatham ; 
the men were trained in the Medway, and they 
also went down and dived off Sheerness, where they 
got into deep water. They also urged the Royal 
Engineer officers to dive. In the Navy the officers could 
also learn diving, if they chose to do so ; and they had just 
heard an instance of the value of that system, because 
Lieutenant Pitt’s examination of the wreck was most 
valuable to the Admiralty when he was summoned home 
to give evidence at the court martial. Again, the value of 
the sponge imported into this country each year amounted 
to £99,000, and that mostly recovered by helmet divers. 
Lately the pearl fisheries in the Torres Straits had also 
become very extensive. A schooner arrived a short time 
ago with a very valuable cargo, which had been fished up 
in six weeks, and which realised £8000, There were nowa 
number of vessels fitted out for that purpose. Altogether, 
therefore, the apparatus was being developed in other 


k | directions. He had been carrying out a number of expe- 


riments with the telephone, and had made it very perfect. 
At present, if two divers under water placed their helmets 
together, they could hear one another converse. But with 
the new instrument, if two divers placed their helmets 
ether, they could hear at the surface what the men were 
king about. He hoped to exhibit this on a future 
occasion. 
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MERCHANT STEAM VESSELS AT THE SHIP- 
WRIGHTS’ EXHIBITION. 
No, II. 

Tur Alaska—model No. 287—the most recent addition 
to the well-known Guion line of passenger steamers 
trading between Liverpool and New York, was built last 
year by Messrs. John Elder and Co., of Fairfield, and has 
made the fastest e on record between the Old and 
the New Worlds. Her launch, which took place in July 
last, was unfortunately not completed on the day proposed, 
as she stuck fast upon the ways, but she was subsequently 
launched without injury. Her principal dimensions, as 
registered by the Board of Trade, are :—Length, 500ft.; 
breadth, extreme, 50ft.; and depth of hold, 38ft.; and, 
with a gross tonnage of 6932 tons, she has a displacement 
exceeding 12,000 tons. The Alaska is built of iron on the 
transverse system of framing, to receive the highest class 
at Lloyds’, and her bulkheads, which are nine in number, 
are so arranged as to qualify her for entry on the Admiralty 
list. Upon the upper deck she has a turtle back forecastle 
nearly 100ft. long, a bridge deck and promenade flat about 
330ft. long covering the saloon skylight casing, officers’ 
cabins, engine and boiler casing, galleys, &c., and a turtle- 

k poop about 55ft. in length. She has four masts, 
barquentine rigged, with a fair amount of sail power. 

One peculiarity noticeable in this handsome model is the 
sharp cutting away of the fore-foot, a practice which we 
believe was first introduced by Messrs, Harland and Wolff, 
and now frequently followed by other builders with 
excellent results, both as regards speed and easy handling. 

The engines of the Alaska were also manufactured by 
Messrs. Elder. They are of the compound inverted 
direct-acting type, with three cylinders, the high-pressure 
cylinder having a diameter of 68in., and the two low- 
pressure a diameter each of 100in. The length of the 
stroke is 72in., and the propeller, which is four-bladed, has 
a diameter of 23ft. 3in. and a pitch of 34ft. 6in. The 
boilers are built of steel, they are nine in number, they 
have each a diameter of 15ft., and are cylindrical double- 
ended with a working —- of 100 Ib. per square inch. 
Each boiler has six furnaces, with an aggregate grate 
surface of 138 square feet. 

The estimated maximum s of the Alaska is 
18°5 knots with 11,000 indicated horse-power; but, as at 
the time of leaving the Clyde for Liverpool, prior to enter- 
ing upon the passenger service, the fitments in connection 
with the whole of her boilers were not completed, no full 

wered measured mile trials, we believe, were made. 

he Alaska has large and luxurious passenger accommoda- 
tion for over 300 first-class passengers and for a large 
number of second and third-class, and carries 4000 tons of 
dead-weight cargo. 

The fastest passages on record across the Atlantic were 
made by the Alaska on her last voyage out and home, her 
average ocean speed outwards was 16°7 knots per hour, the 
distance between Queenstown and New York having been 
covered in seven days four hours thirty-two minutes, which 
is two hours eleven minutes less than she took on her 

revious homeward voyage, and four hours seven minutes 

a than the fastest passage made by her sister vessel the 
Arizona. She has just made the return passage in seven 
days one hour. 

The City of Berlin, a model of which was exhibited by 
Messrs. Inman—No. 309, Section L—was built by Messrs. 
Caird and Co., of Greenock, in 1875. Her principal dimen- 
sions are :— Length over all, 520ft.; breadth, extreme, 44:2ft. ; 
and depth of hold, 349ft. The gross registered tonnage is 
5491 tons, and the displacement exceeds 10,000 tons. Her 
engines, which were om manufactured by Messrs. Caird 
and Co., are compound inverted direct-acting, with two 
cylinders, the high-pressure having a diameter of 72in., 
and the low-pressure a diameter of 120in. The length of 
the stroke is 66in., and the pressure in the boilers is 75 lb. 
per square inch. The City of Berlin attained on the 
measured mile a maximum speed of 14°825 knots per hour 
with 5200 indicated horse-power. At the time of her con- 
struction she beat all previowis records on the voyage from 
Queenstown to New York. Her fastest e was made 
in October, 1877, when she arrived at New York within 
seven days fourteen hours twelve minutes of the time of 
leaving Queenstown—a record which is only eleven hours 
forty minutes in excess of the Alaska’s shortest. She 
carries 202 first-class passengers and 1500 other ngers 
and emigrants, The City of Berlin, like the other vessels 
of the Inman Line, has a handsome 7 bow similar to 
the City of Rome’s, previously refe to. 

The sister vessels, Garth Castle and Drummond Castle, 
to which we have already referred, were completed last 
year by Messrs. John Elder and Co., for Messrs, Donald 
Currie and Company’s Cape Mail Line. The dimensions 
of these vessels are as follows :—Length over all, 376ft.; 
breadth, 43ft. 6in.; depth of hold, 31ft. 4in.; and the gross 
tonnage is about 3700 tons. They have compound inverted 
direct-acting two-cylinder engines, the high-pressure 
cylinder being 5lin. in diameter, and the low-pressure 
88in., with a length of stroke of 57in.,and a steam pressure 
of 75lb. per square inch. The indicated horse-power 
developed on the measured mile was 3325 with a maxi- 
mum §| of 14° knots, the engines making sixty-six 
revolutions. These in to their large 
cargo-carrying capacity, have considerable passenger accom- 
berths for 166 first-class 
eighty second-class, and 130 third-class, For greater 

ety at sea, and to qualify them for a place in the 
Admiralty list, they are subdivided into nine separate 
water-tight compartments, and they have provision for 
water ballast to the extent of nearly 400 tons. Special 
provision has been made in these vessels to secure adequate 
pumping power in the event of any compartment being 
injured, although the flooding of any one compartment 
would not of itself imperil the safety of the vessel. 

The vessels represented in the Exhibitionand belonging to 
the well-known Monarch Line, owned by the Royal 
Exchange Shipping Company, deserve more than a g 
notice. Three of these vessels have been built by Messrs. 
McMillan, of Dumbarton, and two others by Messrs. Earle, 


of Hull. The Assyrian Monarch and the Lydian Monarch 
are constructed of mild steel, and the others of iron. They 
are all built on the cellular, longitudinal and_ bracket 
system, and have capacity for about 600 tons of water 
ballast between the inner and outer bottoms. With the 
exception of the Grecian Monarch, which has been made 
longer than the others, these vessels are all of the same 
size, their principal dimensions being :—Length over all, 
371ft.; breadth, 43ft.; and depth of hold, 24ft. 10in. The 
gross tonnage, including the shelter deck, is nearly 
4000 tons. 

The engines with which they are fitted are com- 
pound inverted two-cylinder direct-acting, the high-pres- 
sure cylinder having a diameter of 46in.,and the low- 
pressure 87in. The length of the stroke is 57in., and the 
steam pressure in the boilers is 801b. per square inch. 
They have a speed of from 12 to 13 knots with about 2500 
indicated horse-power. 

These vessels are engaged in the Atlantic trade between 
London and New York, and have a special arrangement of 
centre-line itions, constructed of iron, for the carriage 
of grain in bulk in the lower hold, and between lower and 
middle decks, on the homeward ree These partitions 
serve to pe the shifting of the loose grain from side 
to side of the vessel during heavy weather at sea, it having 
frequently been found that in grain-carrying vessels where 
no such provision has been made the loose cargo has shifted 


to such an extent as to produce a considerable list, and this, 


accompanied by a consequent diminution of stability, has 
been doubtless a fruitful source of loss of life and property. 
We may remark that the Board of Trade reyulations 
require in grain-carrying vessels not so fitted that one- 
third of the cargo shall be stowed in bags. 

These vessels are all fitted with a complete shelter deck 
for the purpose of carrying cattle on the return voyage 
from New York. They have limited first-class passenger 
accommodation, but they can carry in the ‘tween decks 
nearly 1500 emigrants. They are each divided into seven 
water-tight compartments, so as to comply with the 
requirements for entry on the Admiralty list. The models 
show these vessels to be of comparatively full form, so that 
they are capable of carrying a large amount of deadweight 
cargo. 

A very handsome model of the Grecian Monarch was 
exhibited by the builders, Messrs, Earle’s Shipbuilding 
Company, of Hull. The model was shown for competition 
in Section B, Class 4, for Atlantic cattle and grain 
steamers, and her builders were awarded the first prize, a 
gold medal, as we intimated in our last issue. 

Great as has been the improvement in the speed of our 
Transatlantic steamers, it has been at least equalled by the 
advances made in the vessels employed in the China tea 
trade, to which the Stirling Castle is the latest addition. 
This vessel, a model of which, No. 284, was exhibited in Sec- 
tion L, by the builders, Messrs. John Elder and Co., of 
Fairfield, has been built for Messrs. Skinner and Co. for 
the above service. As previously mentioned, this vessel 
on her trial trip in March last attained on the measured 
mile the very high speed of 18°4 knots with 8500 indicated 
horse-power. This speed, we believe, is equal to any 
attained even by the large transatlantic nger steamers, 
and is far in excess of that hitherto obtained in purely cargo 
carrying vessels, That our readers may comprehend the 
reasons for the keen competition which has led to the 
building of so fast a vessel for cargo carrying, it is desirable 
that we should refer briefly to the progress and develop- 
ment of the tea trade between China and this country. 
Prior to the opening of the Suez Canal, and before the 
marine steam engine had attained anything like its present 
state of efficiency, when the ge to and from China 
had to be made by way of the Cape, the tea trade was 
carried on principally in sailing vessels, the excessive coal 
consumption of the machinery of that date acting as a 
deterrent to the employment of steam. The tea which 
arrived first commanded heavier prices than that which 
followed, and tea merchants were always ready to offer 
increased freights to the fastest vessels. This practice led, 
of course, to a keen competition as regards speed, and a 
magnificent fleet of clipper sailing vessels grew into exist- 
ence. Every year a grand race from China home with the 
first of the season’s teas took place, and the spectacle was 
not unfrequently witnessed of two vessels starting from 
China habeas the same time and arriving in the Downs 
withiti a few hours of each other. - But the gradual 
improvement which took place in the steam engine, accom- 
panied by a diminution in coal consumption, led gradually 
to the introduction of steam vessels, and it was seen that 
at no far distant date sailing vessels would be driven out 
of this trade. Then came the opening of the Suez Canal, 
which dealt a final blow to sailing clipper tea vessels. 
Many of these fine vessels are still afloat, and find profit- 
able employment in the Australian and other trades. The 
opening of the Suez Canal, and the consequent absorption 
of nearly the whole of the tea trade by steam vessels, did 
not, however, put an end to the competition. On the con- 
trary, from that date up to the present the two lines in 
whose hands the tea trade between China and this country 
principally lies have been engaged in an honourable com- 
petition, which has resulted in the building of the Stirling 
Castle. Whether Messrs. McGregor, Gow, and Co., owners 
of the Glen line of steamers, Messrs. Skinner’s formidable 
rivals, who have added two fine vessels—the Glenfruin 
and Glenavon—to their ificent fleet during the past 
twelve months, and within the last few weeks a still larger 
vessel, the Glenogle, will be able to surpass even the Stirling 
Castle, remains to be seen. 

The Stirling Castle is built of iron to receive Lloyd’s 
highest class. Her model shows her to have considerably 
greater rise of floor than is usual in either cargo or pas- 
senger steamers, and her lines, which are very fine, present 
to the eye the appearance of being adapted for a very 
high rate of sped Her length between perpendiculars is 
420ft.; breadth, 50ft.; of hold, a Aly 
gross register to is about 4500 tons, and the di - 
ment at the load draught exceeds 8000 tons. She nam 
structed on the ordinary system of framing; she has two 
complete iron decks and seven water-tight bulkheads, 


which divide her into eight independent water-tight com- - 


partments, by which the Admiralty’s requirements for 
admission to their list of vessels suitable for service as a 
cruiser in time of war are complied with. Upon the upper 
deck she has a long biidge enclosing the engine and boiler 
casings, and a poop and forecastle. 

The engines of the Stirling Castle, which were made by 
the builders of the vessel, are compound inverted direct- 
acting, with three cylinders, the high-pressure cylinder 
having a diameter of 63in., and the two low-pressure 
cylinders a diameter each of 90in. The length of the 
stroke is 72in.,and the steam pressure in the boilers is 
100 lb. per square inch. She has a four-bladed propeller 
with a disc diameter of 22ft. 4in., and a pitch of 31ft. 
Her boilers, six in number, are constructed of steel ; the 
are cylindrical, double-ended, are each fitted wi 
six furnaces, Fox’s patent, manufactured by the Leeds 
Forge Company. e Stirling Castle will, it is esti- 
mated, be able to carry over 5000 tons measurement 
of tea, and as a ton measurement of tea occupied 40 
cubic feet and weighs 8 cwt., this represents a dead 
weight cargo exceeding 2000 tons. She will, it is under- 
stood, take her cargo on board at Hankow, and with about 
800 tons of coal it is estimated that she will make the 
passage to Singapore, a distance of about 2400 knots, 
where she will recoal, in six days. At Singapore she will 
take on board sufficient coal for the passage to Suez, where 
she will recoal. She is expected to cover this distance, 
which is about 5000 knots, within a fortnight. The passage 
from Suez to England will probably be made in less than 
eight days, and thus if all goes well with this fine vessel 
we may presume that within four weeks of the time of 
her leaving Hankow she will arrive in London with her 
first cargo of tea. The Stirling Castle will, we believe, 
when not engaged in the China tea trade, be employed in 
the cargo and passenger carrying trade between this 
country and America. 


THE IRON AND STEEL INSTITUTE. 

Ir will be remembered that, as we explained in our last 
impression, the annual general meeting of the Iron and 
Steel Institute was adjourned on Wednesday in order that 
the members might have an opportunity of attending the 
funeral of Lord F, Cavendish at Chatsworth on Thursday. 
On Friday morning proceedings recommenced in the hall 
of the Institution of Civil Engineers, the president, Mr. 
Josiah Smith, in the chair. He announced that a large 
number of members had been present at the funeral, and 
that the attention was appreciated by the members of 
Lord F. Cavendish’s family. The secretary then read a 

per by Mr. Woodcock, of Sheffield, on the mutual 
relations of carbon and iron in steel, which contained some 
statements of a very startling character. Thus Mr. Wood- 
cock suggests that the hardness of steel is due to the 
presence of carbon crystals—in plain terms diamond dust— 
scattered through its substance. Mr. Woodcock starts by 
reasserting what is well known, viz., that the Eggertz 
colour test is not accurate, which he explains by the 
hypothesis that the carbon is not always in a condition 
to make its presence manifest in this way. He suggests 
his diamond dust theory by the following statement :— 
Raw cemented steel, as it comes from the furnace, is as 
soft and easy to work with a file or other tool as the 
wrought iron from which it is made, notwithstanding its 
increased content of carbon. On being heated and 

uenched, however, this steel becomes as hard as any other 
Tasviguios of steel under the same conditions; and if 
broken, the fractured surface is found to be studded with 
innumerable small crystals, which, on inspection under a 
magnifying power, present physical features very much 
like small diamonds. These crystals can be attributed, 
says Mr. Woodcock, to nothing but the carbon ; they are 
never to be found in wrought iron; they are more 
numerous in proportion as the original amount of carbon 
in the steel increases, and also in proportion to the resulting 
hardness, and if a sufficiently large piece or bar be used they 
will be found more numerous in the outer layers than in 
the inner, whilst the centre may have none at all ; while 
the hardness of the bar will also decrease from the outside 
inwards, until at the centre, where no crystals are per- 
ceptible, the steel is as soft as in the original unhardened 
state. If these crystals, then, are carbon, there is only 
the diamond which we yet know as crystalline carbon ; “and 
it seems to me more reasonable to suppose that the hardness 
of steel results more from the presence of a large number 
of small particles of this substance in the steel than from 
any other cause I have yet met with given as likely to 
cause such hardness.” In another portion of his paper 
he asserted that the strength of a steel bar should be 
calculated in terms of the fractured area, not of the un- 
touched bar, and that the ultimate strength of steel is 
very little affected by the quantity of carbon it contains. 

The discussion which ensued was carried on entirely by 
chemists, Mr. Stead, Mr. Riley, Mr. Perry, of Ebbw Vale, 
Mr. Bauerman, and others taking part init. It is to be 
regretted that Mr. Woodcock was not present, as in his 
absence the chemists demonstrated that his views were 
wrong from first to last. If, it was pointed out, the 
diamonds were there, they could not be touched by an 
acid, and it would suffice to dissolve the steel to obtain the 
diamonds free. But nothing of the kind could be done. 
A few interesting statements were made worth remarking ; 
thus Mr. Riley said that he had ascertained that the 
maximum quantity of carbon that iron would take up was 
4°75 per cent. Mr. Perry, of Ebbw Vale, who is, we need 
hardly say, one of the most able metallurgical chemists of 
the day, said that when steel was “burned,’—spoiled by 
overheating—the injury was not due to the loss of carbon, 
but to the loss of some volatile substance, probably 
hydrogen. Mr. Riley stated that iron containing 20 per 
cent. of silicon is so brittle that it may be powdered to 
dust ina mortar. Mr. I. L. Bell gave oe. of some 
experiments he had made by keeping iron at a high tem- 
perature for a long period, seven days in one case and four- 
teen days in pe bang The pig tested contained to begin 
with 3°694 per cent. carbon, of which 0°637 per cent, was 
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combined, the remainder graphitic. -At the end of seven 
days there was a shell fin. thick on the iron which contained 
no combined carbon. Mr. Bauerman referred to a peculiar 
hematite ore, which contains 5 per cent. only of quartz; 
but it has none of the characteristics of a hematite, its 
physical properties being those of quartz. A vote of 
thanks was passed, and Mr. Jeans then read a statistical 
paper on the consumption of fuel in the iron and 
steel manufacture. It would be quite impossible to 
abstract this paper and do justice to its contents. It will 
prove a olen addition to the proceedings of the Insti- 
tute. The paper, consisting as it did mainly of a vast 
array of tables of figures, could not be discussed. Some 
exception was taken to Mr. Jeans’ estimate that every ton 
of finished iron requires for its production 3 tons of coal. 
Most of those present held that 2} tons were nearer the 
mark. Some remarks were made on the value of com- 
pound condensing engines in steel mills, and something 
was said concerning the raising of steam in furnace boilers, 
The value of various kinds of hot blast stoves was also 
touched on, some holding that the common pipe stove was 
as good as the Whitwell or Cowper stove, while others 
disputed this assertion. A vote of thanks was passed to 
Mr. Jeans, and the most uninteresting meeting in, we 
believe, the annals of the Institute, came to an end at a 
comparatively early hour in the afternoon. A consider- | 
able number of papers in print were not read. It was | 
stated that Mr. Annable’s paper on the Whitworth sys- | 
tem of compressing steel had been “ withdrawn,” yet we | 
find it published in full in the pages of a contemporary. | 
Such statements as those made by Mr. Annable ought to 
have been made the subject of the competent criticism of 

the Iron and Steel Institute, the paper having once been 

accepted by the council. 


THE HARDIE AIR LOCOMOTIVE ON THE 
ELEVATED RAILROAD, NEW YORK. 


A goon deal of attention is being paid to the subject of trac- | 
tion by compressed air, and in view of this we illustrate here- | 
with the Hardie locomotive, which has attracted considerable | 
notice in the United States. Above will be found a> 

view of the engine, Fig. 1. Fig. 2 clearly shows 
the position of the four large air reservoirs E E E E’, the 
lowest one E' running the entire length of the engine, its dished 
end being seen projecting beyond the cab frame. This reservoir 
is supported by the cylinder saddle D*, to which the bar framing, 
after the usual American practice, is secured, while the other 
reservoirs are supported by brackets, bolted or rivetted to the | 
lower reservoir and frame. The reservoirs are all connected by 
pipes jk, and the air passes from them through a reducing | 
valve J into the bottom of a small boiler in the cab, the water of | 
which is kept at boiling point, but the design is not to mix | 
steam with the air, but to heat and moisten it by contact with | 
hot water. The reservoirs E contain an aggregate of 460 cubic 
feet, to which air is originally supplied at 600 lb. per square | 
inch. The working pressure in the cylinders is but 100 lb. to 
130 lb., however, and it will thus be seen that this locomotive | 
deparis largely from the practice of Col. Beaumont, in which the 
loss of heat in the cylinders during expansion is compensated for | 
by externally steam jacketting them. But it would seem that | 
the amount of heat supplied to the air by the Hardie arrange- | 
ment is yet too small, for in an article on this subject in a New | 
York contemporary, Science, it is stated that “it has been found | 
that when using the air expazisively while running, i.¢., with a | 
quick cut off, the expansion is sometimes so rapid that towards | 
the end of the stroke the pressure in the cylinders is less than 
the external atmosphere; to obviate the loss of power which 
would be caused by the vacuum thus created, valves are placed | 
in the exhaust passages, which prevent any vacuum being 
formed.” 

The air supply to the cylinders is taken from the top of boiler | 
G through the throttle or stop valve G', shown in Fig. 3, which | 
is connected by a lever E to the cylinder reducing valve, so that | 
in moving the throttle lever H the reducing valve is made to 
“ open earlier than it would otherwise do, and to close with a | 
less pressure than is exerted by the difference in the pressure of | 
air on the diaphragm and valve seat.” The two cylinders are | 
connected by a pipe, through which, and the pipe g, compressed | 
air passes to the boiler G, thence to two small reservoirs 


when the cylinders are used as air pumps, drawing their supply | 
from the atmosphere, and making use in this way of part of the 
or coming toa 


energy needed to retard the train going down 


standstill. This arrangement is said to be so successful that 
no other brakes are required on the engine and none are made. 
The valve gear may be very clearly seen by Fig. 5 and in the 
general view ; the wheel e, by levers J K, moving the geared 
segments I—see also Fig. 2—which rotates the small toothed 
wheels a, when the cut-off valves D' on the spindle are either 
drawn together or apart, they deriving their motion from a lever 
G coupled to a crosshead by link H. The cylinder saddle D*, 
Fig. 2, is made hollow and forms an exhaust chest, from which 
extends the exhaust pipe I with check valve J, and it is also used 
as a vacuum chamber when the cylinders are used as air pumps 
and draw their air supply from it. A hose connected with the 
———s S, Fig. 4, communicates with the vacuum brakes upon 
e train. 


The main valve is held to its seat when the cylinders are used 
as compressors by the bridge-piece D, Fig. 4, connected by an 
adjusting screw K toa diaphragm L which just keeps it off the 
valve when in ordinary work. When compressing, the supply is 
drawn through valves E and delivered through valves F and pipe 
p into the small reservoirs previously mentioned. The admis- 
sion of air to or production of a vacuum in the exhaust cavity of 
the saddle is controlled by a stop-cock within reach of the 


At a trial in October last this engine started from 128th-street, 
with a pressure in the reservoirs of 5801b. per square inch., and 
travelled as far as 42nd-street, about four and a-half miles, 
stopping at every station, and loaded with three cars containing 
fifty people. At 42nd-street some switching was done, and the 
train was returned to 128th-street with a remaining pressure of 
115lb. The weight of the engine is given as nearly that of an 
ordinary elevated railroad locomotive, weighing 18 tons. 


University CoLLecE.—The Council of University College, 
Gower-street, have established a new professorship of civil engi- 
neering and surveying, in connection with the engineering depart- 
ment. The ey emo has grown so much that it was absolutel; 
necessary that Professor Kennedy should no longer be left to wor! 
alone. The special branches to be taken up by the new professor 

ill be hydraulic engineering, railway, and road work. No 
appointment to the new Chair has yet been made ; applications 
from candidates will be received up to May the 29th. 

RalLway COMMUNICATION WITH SOUTHAMPTON.—The Didcot, 
Newbury, and Southampton Junction Railway Bill, the preamble 
of which has been proved, will bring Southampton into direct 
communication with Birmingham, vid Newbury, Didcot, and 
Oxford, and with the entire Great Western system. The a 
tion, that between Didcot and Newbury, was opened for ic a 
few weeks back. According to the decision of the committee there is 
to be a junction at Winchester. The news of the success of the 
Bill before the committee was received with great satisfaction at 
Southampton, and flags were hoisted and the church bells rung to 
celebrate it. 

Pusiic Scientiric ANALYsTs.—The president of the 
College of Surgeons, Sir Erasmus Wilson, has nominated Dr. 
Charles Meymott Tidy to the post of scientific oe, an appoint- 
ment which the Secretary of State for the Home ment has 
confirmed. Dr. Tidy, who is the professor of chemistry and 
medical jurisprudence in the London Hospital, is deservedly well 
known to the profession and public generally by his numerous con- 
tributions to chemistry and toxicology. He is also well known by 


| his investigations into the quality of water supplied by the diffe- 


rent companies to the metropolis; and, in conjunction with Mr. 
Crookes and Dr. ing, he has for some time conducted dail 


| analyses of the London waters for the Local Government 


analyses which show the Thames water to havea very hi potable 
value and to be actually better than other waters Witeh Shemiste—- 
not medical men—also would condemn, 
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BREWTNALL’S PATENT COUPLINGS FOR 
ELECTRICAL PURPOSES. 

THE accompanying engravings illustrate a new and sim 
coupling, invented and patented in England and abroad b: 5 
A. W. Brewtnall, for connecting branch wires with main electric 
light leads, which will be of especial use in fitting incandescent 

Fic.t 


lamps. The couplings consist of a small brass cylinder, one end 
of which is solid and the other fitted with a broad screw or nut, 
as shown in Figs. 1 and 3. A slot is cut in the side at an angle of 
about 45 deg. to the length to receive the main wire or cable. 
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, Intersecting this a hole is drilled, either longitudinally or trans- 
| versely, to receive the branch wire. When the wires are put in 
FIC. & their respective positions, and 
the screw or nut is tightened 
up, the main wire or cable is 
po forcibly against the 

ch wire and — the 
solid end of the slot. This 
gives a very firm and endur- 
ing contact between the two 
wires or conductors, and the surface contact is large, thus ensur- 
ing perfect electrical conductivity. A fusible portion can also 
very easily be combined with this form of connector, as shown in 
Fig. 4, which is an obvious advantage. 

These couplings furnish a rapid, easy, and absolutely reliable 
means of connecting up wires, and entirely supersedes the old 
method of soldering. No tool or material of any kind is 
required, save a screwdriver and the usual knife or instrument 


| 


Fig. 5, 


for cleaning the insulating matter off the wires. They are sup- 
verted a very moderate cost by Messrs. Faraday and Son, 
ers- 


street. 

Fig. 5 shows a new form of ball-and-socket joint to be used 
with electrical chandeliers, or “electroliers,” also introduced by 
Mr. A. W. Brewtnall. In this only one wire need be used for 
the lead, and the return can be made through the outer tube 
without any chance of short circuiting, however much the 
“electrolier” may swing. The contact surfaces are large, and 
are so arranged as to do away with all possibility of “sparking” 
or corrosion. 
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HYDRAULIC SHIP LIFTING DOCK, BOMBAY. 
MESSRS, CLARK AND STANDFIELD, WESTMINSTER, ENGINEERS. 
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Berore the committee of the United States Senate appointed 
to examine the scheme of the Interoceanic Ship Railway Com- 
pany across the isthmus of Tehuantepec, special recommendation 
was made of the hydraulic and of the iting systems for 
lifting the vessels from the water on to the railway and vice 
versd. The iting system is well known from the docks at 
Sebastopol, Vladivostok, and Barrow, which we have from time 
to time described ; we now lay before our readers some descrip- 
tion of the hydraulic system which is the older of the two. 
There are three examples of this system, viz., one in the Victoria 
Docks on the Thames, which is the first in order of date, one at 
Malta, and one at Bombay, the last mentioned being much 
the largest of the three. Fig. 1 shows a transverse section of 
this dock, and Fig. 2 a section through one of the columns. 
It is situated at Hog Island, which is really a projecting part of 
the main land, sheltered by the island of Elephanta; the depth 
of water varies from 50ft. to 60ft., the bottom being soft rock ; 
soe rise and fall of the tide is 14ft., with a maximum of 
16°7ft. 

The dock is 350ft. in length, and has a clear width inside of 
88ft., and affords an available draught of water of 304ft. Each 
of its sides is formed by a row of eighteen columns placed at 
intervals varying from 18ft. in the middle to 24ft. at the ends. 
The columns are filled with Portland cement, and are, of course, 
firmly secured to the rock. Their length varies according to the 


level of the bottom, the longest bei ig 109ft. Each column is 
36ft. 6in. above high-water line, and is 7ft. 6in. in diameter at 
the base and 6ft. 6in. at the top. There are two presses of 35ft. 
stroke ineach column ; these presses are each cast in one piece 
weighing 14 tons. The rams, which are all solid, are 14in. in 
diameter, and are attached to a crosshead which works up and 
down in slots in the cll war of the columns. Two rods 
are suspended from each ead, as shown in the figures. The 
bottom of the dock is formed of lattice girders, one end of each 
girder being attached to each rod, so that every two opposite 
columns support a pair of girders. These girders are me 10ft. 
8in. in _— and have no longitudinal connection. On the top 
of each side of the dock runs a longitudinal girder on which travel 
four 25-ton cranes used for raising the presses for inspection, &c. 

is a gangway along each side of the dock placed on the 
outer side, 2ft. above high-water. At each end of the dock, 
seawards, is placed an independent fender column 10ft. in 
diameter. 

The presses are divided into three groups in order to obtain 
stability, each group being controlled by a small valve ; these 
valves are all together in a valve-house on the neighbouring pier- 
head, and are controlled by one man. By means of this divi- 
sion the power can be applied at. either side or end of the dock as 
required. Ready means are provided for cutting off any press 
or presses in case of necessity, without stopping the action of the 
others, Each ram has a sectional area of 196 circular inches, so 
that with a pressure of 1 ton to the inch, a weight of more than 
14,000 tons could be raised in half an hour. 

The pontoon of the dock, which is an open one, is 380ft. long, 
85ft. broad, 9ft. 6in. deep at the outside, and 6ft. 6in. deep at 
the middle ; it is divided into thirty-six water-tight com 
ments, and can take a vessel of 6500 tons dead weight. hg 
shows H.M.’s troopship Malabar being raised on it. ‘ore 
docking a vessel the pontoon is lowered on to the gridiron or 
bottom of the dock, and allowed to descend to the requisite 
depth ; the vessel is then brought into the dock and moored in 
| Svo, the presses are then set to work, and directly the keel 

locks on the pontoon touch the keel of the vessel the bilge 
blocks are adjusted in place, and ina few minutes the vessel and 
pontoon are raised clear of the water. During the raising the 
valves in the pontoon are left so that the water flows out ; 
the valves are now closed and lowered, leaving the 


Fic. 


| 
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pontoon floating with the vessel on it and ready to be towed into | 
any convenient place. 

e Victoria Hydraulic Dock, already mentioned, is provided 
with eight such pontoons of various sizes, and also with a larger 
pontoon furnished with raised sides, so that it can take a vessel 
weighing as much as 4500 tons. This dock was built in 1857 ; 
it is $10ft. long, 62ft. clear width, and has an available draught of 
water of 18ft. The Malta Hydraulic Dock, which was built in 
1872, is provided with two pontoons, and can accommodate 
vessels of 3500 tons dead weight. It is 321ft. long, 624ft. clear 
width, and affords depth for a draught of 21ft. 
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TRANSVERSE SECTION 


which it will be noticed is provided with shoring frames, so that 
the heaviest vessels may be supported in exactly the same 
manner as in a stone graving dock, although such support may 
with advantage be superseded by that of sliding bilge carriages 
each several feet in 
Messrs. Clark and Standfie ve prepared special designs 
both on the hydraulic and on the depositing systems for lifting 
vessels on and off ship railways, and have long been in commu- 
nication thereon with Captain Eads, the prime mover of the 
Tehuantepec Interoceanic Railway, and with others who are 
bringing forward similar projects in other parts of America, and 
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Since these docks were constructed Messrs. Clark and Stand- 
field have made considerable improvements in their designs and 
details. Fig. 3 shows half-end elevation and transverse section, 
and Fig. 4 shows half-side elvation of the latest form of hydraulic 
dock, wherein the bottom girders, or gridirons, are entirely 
dispensed with, making the pontoon serve their _— in 
addition to its own. This arrangement saves much weight and 
allows the stroke to be considerably shortened, so that its 
economy is considerable. It will be vbserved that the suspending 
rods are attached directly to the sides of the pontoon. When 
the pontoon with a vessel on it has been raised sufficiently to 
allow the water to run out, its valves are closed, and it is 
lowered again till it floats, so that none of its weight is su 
ported by the rams; the rods are then disconnected from the 

mtoon, leaving the latter free to be towed away, as shown in 

ig. 5. The upper part of the columns are of open work to save 


HALE PLAN 


weight. Fig. 6 shows part of a half breadth plan, and Figs. 7 
and 8 show an end view and a transverse section of the pontoon, 


also in Europe. Although more than twenty years’ experience 
proves the hydraulic system to be very efficient in working, the 
depositing system appears to be preferred, as it is 50 per cent. 
cheaper, and allows every part of the apparatus to be got at for 
cleaning and painting. The blocking proposed to be used with 
either system consists of separate groups of air cushions alter- 
nated with each other, so that the support given by them is the 
same that the vessel receives from the water, and allows no strain 
to be incurred in settling on the dock or railway truck. These 
cushionsare composed of many thicknesses ofstout canvasembedded 
inindia-rubber. The pressure on the bottom of a vessel drawing 
24ft. of water is about 12 lb. per square inch, whereas these bags or 
cushions are capable of readily supporting a pressure of 301b., or 
even 60 Ib., on the square inch, which is much more than can 
ever be required. The bottom of the cushion is of iron, and the 
sides also up to a certain level; the upper portion only is 
flexible, and when inflated assumes a Gelekdeaped form, a 
shown in Fig. 9 
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LETTERS TO THE EDITOR. 
[We do not hold ourselves responsible for the opinions of our 
correspondents. 


WHAT IS ELECTRICITY ! 
_ Str,—Is electricity energy or is it a peculiar kind of matter which 
is not subject to the law of gravitation? This is the question of the 
hour. I have recently invented some new experiments which I 
believe settle the above question. In making these experiments I 
have been greatly assisted by the insulated gas flame as a test of 
the direction in which currents of electricity move; and as recently 
an attempt has been made to throw some doubt on the accuracy of 
this test, it is of importance that, first of all, evidence be produced 
to establish the trustworthiness of the insulated gas flame as a test 
of the direction in which currents of electricity move. In the 
year 1839, when experimenting with electricity, I discovered thata 
flame of coe! gas when insulated by being made to burn from a 
small aperture at the upper end of a glass tube gave indications 
of the direction in which currents of electricity move. On the 
25th of December of that year I published an account of this and 
other discoveries which I had made in electricity, and sent a 
printed copy of the publication to Arago, to Faraday, and to all 
the other electricians of that date whose addresses I could obtain, 
but none of them appear to have used the insulated gas flame as a 
test of the direction of electric currents. At that early date there 
was more room for doubting the value of my discovery than there 
is now, for since then other means have been discovered by which 
we know that we can detect the direction in which currents of 
electricity move. Notably the chief of these is the information 
we now possess of the mauner in which the carbons of the 
are light burn. Mr. Staite, by his inventions patented in 1846, 
1847, and 1848, succeeded in getting the carbons of the are 
light to burn with much regularity; also owing to the tly 
improved quality of the carbons now manufactured for the are 
lig’ ts, it is placed beyond dispute that when we see an are light 
burning we are able to tell in which direction the current of 
electricity is moving, because the two carbons do not burn alike ; 
one of them becomes concave at its point the other becomes 
convex. Fig. 1 shows the relative ition of the concave and 


convex points when the current of electricity is going from the 
FIC.1, 


right hand to the left. Fig. 2 shows the alteration which takes 
place in the points of the carbons when the current is reversed. 
The difference in the points of the two carbons arises from small 
particles of the carbon being carried from the one point to the 
other, and we see that the one carbon—the concave—becomes less, 
while the other—the convex—grows, especially if the light be 
placed in a vacuum. When the are light is magnified, and its 
ge thrown on to a screen, the particles of carbon are seen 
moving from the concave point to the convex one, and hence this 
phenomenon is ocular proof as to which direction the current of 
electricity is moving in. If on the line of wire which carried the 
current of electricity to the above carbons a galvanometer is placed, 
and the current is going from the right to the left, then the top of 
the index of the galvanometer will move from the perpendicular 
position toward the left hand, as shown in Fig. 3. fr the current 


of electricity be made to go from left to right, then the galvano 
meter index will move so that the top of it — from the perpen- 
dicular towards the right hand, as shown by Fig. 4. 
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Hence it is seen that the action of the galvanometer corresponds 
with the action of the carbon points. They beth tell the same tale 
as to which direction currents of electricity movein. Ifon thesame 
line of wires which carried the electricity to the above carbons and 
gal ter an arrang t be made for applying the insulated 

flame as a test, its action will be found to be as follows:— 
Fis. 5 is a full sized representation of the glass tube with the gas 


flame at the top of it. When the current of electricity goes from 
the right ve | to the left, as indicated by the carbons and the 
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meter, the insulated gas flame is blown from the right hand 
the left, as shown by Fig. 6, and when the current of electrici 
goes from the left hand to the right, as indicated by the carbons 


the galvanometer, the flame goes from the left to the right, as 
shown by Fig. 7. 

This similarity of action of the insulated gas flame with the 
action of the carbene and the galvanometer is a sufficient proof of 
the trustworthiness of the gas flame as an indicator of the direction 
in which currents of electricity move. The new experiments about 
to be described; were begun with the intention of discovering the 
cause of the phenomenon of the Leyden jar. As Franklin had by 


his invention of the Leyden jar with movable coatings determined 
that the phenomenon of the Leyden jar resided in the glass of 
which it is made, I wished to test this in another way ; so with a 
large Leyden jar measuring 7in. in diameter and 13in. in height, I 
ascertained how many charges of sage f of a unit jar it took 
to charge the large Leyden jar. I then filled this Leyden jar with 
melted paraffine wax up to the mouth of it, so that all air was 
excluded from the interior of the jar. After it had been allowed 
to stand for two days, so that the paraffine wax was cold and hard, 
I then tested the jar’s capacity for holding electricity by charging 
it by means of the same unit jar, and found that there was no 
difference in the number of charges required to fill the paraffine 
loaded Leyden jar. This experiment demonstrated that the air 
inside a Leyden jar does not affect the amount of charge the jar is 
capable of holding. I now emptied the paraffine wax out of the 
jar, and placed inside of it 14 lb. of small scrap iron, which amount 
just reached to the top of the tinfoil inside the jar. I now 
tested the jar with the unit jar charges, and found that the 
14 lb. of scrap iron made no difference in the number of unit 
jar charges required to charge the Leyden jar; hence there 
is proof that the inside lining of tinfoil must have very little to 
do with the amount of charge of electricity that a Leyden jar can 
take. The phenomenon of the Leyden jar therefore depends upon 
the glass of which the jar is made. There is another peculiarity 
in Leyden jars which requires to be noted here, as it has an im- 
portant bearing on the explanation of the succeeding experiments, 
namely, the well-known fact that a Leyden jar will not take a 
c e of electricity if the jar be thoroughly insulated. I tested 
this by coating the aforesaid Leyden jar all over the outside of it 
with a thick coating of paraffine wax, and then placed the jar 
on the top of pillars of paraffine wax. I then found that the 
jar could not be charged when in this state, but on passing a sharp 
pointed wire through the coating of paraffine till it reached the 
tinfoil coating of the jar, then the jar was able to take a charge of 
electricity. The reason of the foregoing is that electricity will 
not move in any direction unless facility be given to it to forma 
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current. The sharp wire passed through the paraffine to the tinfoil 
coating, and the other end of the wire put to earth gave the facility 
for a current of electricity to pass through the jar, and then it 
took a charge. 

Fig. 8 is a representation of the apparatus by which the new 
experiments were made. A is a brass ball attached to the prime 
conductor of a frictional machine by which a supply of electricity 
was obtained. Bisa glass tube with insulated gas flame on the 
top of it. C isa unit jar for measuring the quantity of electricity 
passing. This jar is placed on the top of a stand made of paraffine 
wax, and is thereby insulated. D is the large Leyden jar already 
described. It is also supported on pillars of paraffine wax to 
insulate it. E is a sharp pointed copper wire in metallic con- 
tact with the external coating of the Leyden jar. F is another 
glass tube with an insulated flame on the top of it. H 
is a brass ball on the end of a copper wire in communica- 
tion with the gas pi of the house. When electricity passes 
from the prime conductor A to the unit jar the flame B is 
violently bent down in the direction shown by L; and when a 
charge of the unit jar C passes into the jar D, the flame F is 
violently bent down as shown by M. The flame B and the flame 
F both move in the same direction, indicating that, while electricity 
is going in through the flame B, electricity is coming out of the jar 
D through the glass and the flame F. At the first discharge of 
the unit jar C into the jar D the flame F is as much bent down as 
the flame B, but on each succeeding charge of the unit jar going 
into the jar D, the flame F becomes less and less affected till at 
last the flame F stands upright; the jar D is then fully charged. 
The moment electricity ceases to go into the Leyden jar D, that 
instant electricity ceases to come out —— the glass and go b 
the wire E through the flame F. In the published t Shieh 


is sharpened to a fine point. With this arrangement of the 
jar D a different result takes place, At first the flame F is 
affected in the same way as in the former experiment, and as 
each ‘succeeding charge of the unit jar goes into the jar D, 
the flame F becomes less and less a bead, until the flame F 
stands nearly erect; but when the number of charges of the 
unit jar have passed into the jar D, which formerly was 
sufficient to charge the jar D, it is found that the flame is still 
affected by every succeeding charge of the unit jar which goes.into 
the jar D; and although the experiment be carried on for hours, 
yet it is found that an escape of electricity passes through the 
flame F every time a charge of the unit jar passes into the jar D. 
As I have said the experiment may be carried on for hours, and 

et electricity will continue to escape through the flame F. Hence 
it is manifest that it is a part of the electricity which is going into 
the jar D which comes out through the glass and passes through 
the flame F. From the time the charging of D is commenced a 
small stream of electricity rushes out by the pointed wire P, 
There is thus 4 current of electricity formed through the interior 
of the jar. As long as provision is made for this current of elec- 
tricity to go on in the interior of the jar, a of the electricity 
comes out through the glass and goes through the flame F, When 
a piece of paraffine wax, made for covering the wire P, is placed on 
the point of it, this stops the electricity from coming out by P, 
and this stops the internal current in jar D; then no electricity 
will go into the jar D from the unit jar, and no electricity comes 
out through the glass to the flame F. It was proved that electri- 
city will not go into an insulated Leyden jar to charge it, because 
there was no current of electricity through it—no outlet through 
the glass while the jar was insulated, so with the charged jar D; 
because the electricity inside of it is of the same potential as the 
potential of the current by which it is being charged, electricity 
stops going into the jar, and this stops the current of electricity 
within the jar. We can understand that electricity will not go 
into an insulated Leyden jar, because the insulation prevents the 
glass permitting a part of the electricity to pass through it, and 
therefore no current of electricity can be formed through the jar, 
and because there is no path for a current the electricity will not 
enter the jar; and so with the charged Leyden jar; when the 
potential of the electricity within the jar has risen to the same 
potential as the current of electricity that was going into 
the jar, it is obvious that the jar can hold no more elec- 
tricity, and hence the current going into the jar stops, and 
with the stoppage of the current going into the jar the 
current coming out through the glass of the jar also stops. But 
seeing that the potential of the electricity inside the jar is so 
much greater than that of the outer coating of tin foil of the jar 
and that while the jar was being charged electricity di 
come out through the glass and outer coating of the jar, 
what prevents the electricity from coming out through the 
glass and outer coating of the jar after the charging current 
stops going into the jar? The explanation of this mystery 
must be looked for in the electricity’s own action, As has been 
already stated, when the first charge of the unit jar passed into the 
jar D the flame F was violently affected, showing that most of the 
first charge of the unit jar passed out of D through the glass, but 
as each succeeding charge of the unit jar entered the jar D the 
flame F became less and less affected, showing that there is in the 
paeeceme | which entered D some power of contraction, which 
increased in amount as the potential of the electricity within D 
increased, until at last this contracting power had sufficient force to 
prevent any electricity from passing out through the glass, Now 
this contracting power can be no other power than that of the 
electricity’s attraction of cohesion for its own particles, and hence 
it is manifest that electricity is a peculiar kind of matter which 
possesses attraction of cohesion for its own particles, yet it is not 
acted on by the law of gravitation, In 1839 I was of the opinion 
that electricity is the ether of the astronomers, that it fills all the 
space between the heavenly bodies, but my opinion of it las 
p seal in so far that I believe there must be a small quantity of 
hydrogen along with the electricity that forms the ether of the 
astronomers, because electricity has a very powerful attraction 
towards hydrogen, and as hydrogen is little influenced by the law 
of gravitation, it is possible that the attraction of electricity 
for hydrogen overcomes the attraction of gravitation for hydrogen, 
so that the ether of the astronomers will be a mixture of hydrogen 
and electricity. JAMES JOHNSTONE, 

Experiment Rooms, 1, James-square, 

Edinburgh, May 3:d. 


STEAM ENGINE ECONOMY, 

Sin,—Referring to Mr. Swift’s letter in last week’s ENGINEER, 
he was quite wrong in his conclusion, and I hope you will allow me 
to explain further. I never said that in the engine referred to 
one-third of the total power was consumed in the friction of the 
piston, nor did I suppose that an engineer of his experience and 
ability would use, except for experimental purposes, a piston 
which required one-third of the total power of the engine to move 
it. He made special inquiry about tight pistons, and I answered 
his questions. If he reads my letters again he will see that the 
104-horse power mentioned clearly includes the friction of all the 
parts of the pair of compound trial engines, the belts and the mill 
shafting. It was the friction of all these parts which amounted to 
one-third of the total power, and which was, as I showed, about 
double the frictional resistance of simple Corliss engines and the 
shafting connected with them. If I was correct in supposing that 
a considerable portion of this friction of the pair of trial compound 
engines was owing to the tightness of one of the pistons, the results 
obtained by instead of being “‘ phenomenal” and 


“‘ extraordinary,” could easily explained in the way that I 


I sent to Faraday, Arago, and others, in 1839, I stated that from 
the experiments then made I had reason to believe that static 
induction had no existence infact ; that the phenomena of electri- 
city were all produced by one electricity, and that it was not like 
the one electricity of Franklin, who imagined that electricity and 
matter did each possess a repellent power within themselves, 
whereas I maintain that electricity has no repellent power ; all the 
jhenomena supposed to be from repulsion arise from attraction. 
But to return to the facts of experiment. The phenomenon of the 
den jar does not arise from static induction, because static 
induction requires the glass to be impervious to electricity, that is, 
that one kind of electricity accumulates on the inside of the glass 
of the Leyden jar, and that the other kind of electricity is induced 
to accumulate on the outside of the jar, and that neither of the 
electricities can my oe the glass of the jar. Now it is mani- 
fest that the electricity does pass through the glass of the jar, 
because the two gas flames B and F both bend in one direction. B 
bends towards the right hand, showing that electricity is going 
into the unit jar. F bends towards the right hand, showing that 
electricity is coming from the outer coating of the jar. Where is 
it coming from? It must be coming through the glass. This is 
proved by the following experiment, and it puts an end to the 
myth static induction, 


Fic.3. 

O- 
~ 
The same arrangement of apparatus as before is continued ex 
that a plug of paraffine wax is placed in the mouth of the aD. 
and there is inse into it a piece of No. 16 copper wire (see 
Fig. 9), through the paraffine plug, so that the wire is insulated. 


Six inches of the wire extend inside the jar, and it isin contact 
with nothing but the air inside the jar ; the outer end of the wire 


Pp out. WILLIAM INGLIS, 
Bolton, May 15th. 


THE ABSORPTION OF WATER BY BRICKS. 
Srr,—I find that Rankine, Molesworth, Spon, and Hurst all 
in stating that bricks absorb about 7; of their weight when 
immersed in water for twenty-four hours. I shall be glad if some 
of your readers can inform me to what class of bricks this state- 
ment refers, as I have tested for absorption a considerable number 
of good hand-made bricks from various localities in Lancashire and 
Cheshire, and I find that they absorb from , to 4 of their weight 
in twenty-four hours. The following are the mean results of my 
experiments :— 
Weight of brick Weight of brick Increase in 
before immersion. afterimmersion. — of brick. 


Ib. 02. Ib. 02. 
Commonbricks .. 7 9} .. .. 8 8} 0 15 or }th. 
Pressed bricks | a 8 0 18 or }th. 


ao, ag.) 
The pressed bricks absorbed from Pa to } of their weight, so that in 
only one case, that of a highly- ed pressed white facing brick, 
have I found the absorption to be as small as stated by the 


authorities I have quoted. INQUIRER. 
Liverpool, May 15th. 
CHURCH’S SLIDE VALVE. 
Srr,—In yourissueof the 12th May Mr. W. Hi Neal makes some 


remarks on my patent slide valves. He asks why Messrs. Fowler 
discontinued making them. It was because they thought they 
could manufacture according to a patent—No. taken in 1879 
by some of their partners and draughtsmen, This they found, 
however, to be an invasion of my rights. 

It is not my business at present to ‘inflated ideas” as to 
the merits of my valves. Those who are acquainted with them 
sufficiently appreciate their merits. W. C, 

14, Trinity-square, Brixton, 8.W., May 16th. 


NAVAL ENGINEER APPOINTMENT.—Henry Jolliffe, engineer, to 
the Victoria and Albert, additional, for the Alberta, vice Black- 


burne, 
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HE railway from Jort o| , Trinidad, n Fernando w THE average consumption of coal per ton of finished iron A NEW to k the Fitzgerald incandescent lam 
shortly be opened throughout. duced in England, inchading that used under the 4 


By the opening of the rail to Pesh on May Ist, we have 
the communication with the frontier which was so much wanted 
during the Afghan war. 

Tue Bill promoted by the Thames and Severn Canal Navigation 
Company for relinquishing the canal which at present connects 
these two rivers together, and for the construction of a railway 
upon a portion of the site of the abandoned canal, was withdrawn 
at the latter end of last week, 

A NEW line is not unlikely to be promoted from Rhondda to 
Hirwain, thence by co-operation with the Neath and Swansea 
Canal and Tramway to Swansea, If in connection with this a 
short line could be run from Merthyr to Hirwain, vid Cefn, over 
the Brecar and London and North-Western, the North would be 
brought nearer to Rhondda coal traftic by fifty miles, 

THE Great Northern Railway Bill, which has been passed by a 
Select Committee of the House of Commons, gives the Sutton 
Bridge Dock Nec mJ power to agree with the proprietors to 
transfer the whole dock undertaking to the Great Northern Rail- 
way Company, freed from the control of the dock company or its 
directors, The Great Northern Company takes powers under the 
Bill to raise £1,500,000 additional capital, with further borrowing 
powers not exceeding £500,000, 

THE Staffordshire Tramways Extension Bill was on Tuesday 
referred to a Select Committee of the House of Commons. The 
Bill seeks to confirm a provisional order of the Board of Trade, 
authorising the construction of tramways in the parishes of Darlas- 
ton, Wednesbury, and Walsall, and amending the Staffordshire 
Tramways Order, 1879. By this order provision is made for the 
carriages on the tramways to be moved either by animal, steam, or 
mechanical power, and for the conveyance to include besides 
passengers, animals, goods, and minerals, Cheap fares are to be 
charged to the labouring classes. The Corporation of Walsall are 
to have the right of ig mod of so much of the undertaking as lies 
within or relates to the borough of Walsall. 

In concluding his report on the accident that occurred on the 
30th March at Chartley Station, on the Stafford and Uttoxeter 
branch of the Great Northern Railway, Colonel F, H. Rich says, 
‘The Great Northern Railway Company have now issued instruc- 
tions that the speed through the stations where there are loop lines 
shall not exceed 10 miles an hour, and if this is adhered to, acci- 
dents of this kind will certainly not occar. It is desirable that 
these lcop lines should be constructed so that the run through the 
facing points shall always be on the ‘straight,’ and that the ‘8’ 
curves shall be at the opposite end, where the trains run out on to 
the single line through the falling points. I think it would increase 
the strength of the permanent way and thus add to the safety of 
travelling on railways, if the crossings were tied to the check rails 
a running rails, with strong iron plates which would act as gauge 

A PAPER on the Mexican Railway has recently been read before 
the Institution of Civil Engineers of Ireland by Mr. W. H. Mills. 
The main line, which occupied several years in construction, is 
about 300 miles in length, and from the sea level at Vera Cruz it 
makes an ascent of over 8000ft. to the table lands on the great 
me of Mexico. From the top of the Metlac Valley incline to 

rizava the line rises about 650ft. in a distance of eight miles, 
with varying gradients following the contour of a comparatively 
open and cultivated country. In the next twenty-five miles above 

rizava the steepest gradients have to be encountered, and on this 
section the line for three miles below the Maltrata station, and for 
twelve miles above, up to Boca del Monte, is on a gradient of 1 in 
25, with frequent curves and reverse curves of 400ft. radius. The 
town of Maltrata stands on a small plain, hemmed in on every 
side by mountains. From this place to Boca del Monte the line 
rises 2373ft. The actual distance in a straight line is about three 
miles, but by careful study of the ground and contour of the hills 
a line has been obtained, twelve and a-half miles in length, having 
an almost continuous gradient of 1 in 25, It was considered pre- 
ferable to make this length of twelve and a-half miles in one con- 
tinuous direct ascent rather than resort to any system of zigzag 
lines. The gauge is 4ft. Shin. Vignoles rails from 601b. to 75 1b. 
per yard, being used on sleepers 9ft. long and 10in. by 5in. section 
placed 3ft. apart. The stock is all of the central buffer type. 

A NEW motor system is reported to have been developed in 
Philadelphia—the propulsion of street cars by the expansion of 
steel yy «s For a long time efforts and experiments have been 
made for the purpose of producing an even temper in long lengths 
of metal in the manufacture of long steel springs. The patents 
taken out in this connection claim, says the American Engineer, to 
effect this, as the following description by the company controlling 
them will explain :—The motor consists of six springs coiled upon 
acylinder. Each spring will be made of a flat bar of steel t. 
long, 6in. wide, and jin. thick. These springs are tempered by 
the new process so uniformly and so delicately that their power 
becomes tremendous, After first being coiled so that their diameter 
is 18ft. they are tempered, and then wound up until the diameter 
is 74ft. In this condition they are — upon the motor truck 
and the appliances of the patents adjusted. A stati y engine 


put at 3 tons, 


THE total production of zinc in Europe in 1880 was 203,330 tons. 
Germany produced 99,405 tons; Belgium, 65,010 tons; England, 
22,000 tons ; France, 13,715 tons ; and Austro-Hungary, 3200 tons. 

THE annual rate of mortality last week in twenty-eight of the 
largest English towns averaged 21°9 per 1000 of their aggregate 
population, which is estimated at 8,469,571 persons in the middle 
of this year. In Greater London 3508 births and 1841 deaths were 
registered, equal to annual rates of 37°4 and 19°7 per 1000 of the 
population. 

A RECENT communication to a contemporary on sea shore allu- 
vion and on Langley Point, by Mr. J. B. Redman, M.I1.C.E., con- 
cludes : ‘“‘ The remarkable changes in the coast line along Eastbourne 
Bay, its small depth, the little protection afforded by Beachy 
Head, and the eastward movement of Jenene Point are, as in the 
Dung case, arg ts against artificial works in either of 
these bays.” 


In Germany the consumption of fuel in the manufacture of pi 
iron is exceedingly variable. Mr. Schlink, of Mulheim-on-the-Ruhr, 
states that at Ilsede the average quantity of coke used per ton of 
white forge iron is 19% cwt., which is exactly 24 ewt. less than the 
same quality of iron is made for in Moravia. Mr. Massenez in- 
formed Mr. J. 8. Jeans, who read a paper on the subject at the last 
meeting of the Iron and Steel Institute, that at Hoerde the average 
consumption of coke for this quality of iron is 18 to 19 cwt., while 
for grey pig iron the average of the coke used runs up to 26 and 
27 cwt. At Bochum, Bessemer pig iron is being ate. the made 
with an average of 19 cwt of coke. At Baron Rothschild’s works 
in Austria the consumption of fuel in 1881 averaged the following 
figures :—For foundry pig iron, 28 cwt. of coke; Bessemer pig 
iron, 24% cwt.; forge pig iron, 224 cwt.; spiegel pig iron, 26 ; ferro- 
manganese, 36 cwt. These averages are, of course, exceptionally 
high, but the coke contains about 11 per cent. of ash and 4 per cent. 
of water, so that it does not bear comparison with the much purer 
coke of Durham and Connelaville. 


THE increasing use of firebrick stoves has largely contributed to 
economy of fuel in the blast furnace, and it is probable that much 
still remains to be done in this direction. & to the present time 
the total number of furnaces in the United Kingdom supplied with 
stoves on the Whitwell and Cowper system is respectively sixty- 
one and fifty-one, or a total of 112 out of a total of 968 furnaces 
erected, By the adoption of these stoves an economy has in- 
variably resulted, varying from 10 to 20 per cent. of fuel. The 
amount of this economy is, of course, dependent upon the condi- 
tion of the pipe stoves with which the firebrick stoves are compared. 
Mr. Cowper states that by comparison with common pipe stoves, 
those which bear his name have usually shown an economy of 
20 per cent. in fuel, and that by comparison with pipe stoves of the 
best kind the economy is 10 per cent.; and that at Bolckow, 
Vaughan, and Co.’s works, where eight Cowper stoves were erected 
last year, an =| of 4 to 44 cwt. of coke per ton of pig iron 
made has resulted. The stones previously used were, however, out 
of order. In furnaces using raw coal the y runs ti 
from 7 to 8 cwt. per ton of pig. 


M. P. Laur’s account of the following experiment on electric 
current produced by light has appeared in the Comptes Rendus. 
In a dark chamber is placed a vessel with plain sides, in 
which is poured a solution of 160 water, 15 common salt, and 7 
sulphate of copper. In this solution is placed a porous vase filled 
with mercury. Two electrodes, one of platinum another of sul- 

huret of silver, are inserted, the first into the mercury, the second 
into a cupric solution. These two electrodes are connected with a 
galvanometer, the apparatus is placed in the sun, and the dark 
chamber shut. As soon as the circuit is closed the galvanometer 
needle turns in a direction which shows that the silver sulphuret is 
positive ; when the needle comes to rest the shutter is opened, and 
the needle is immediately repelled, soon coming to a new position 
of equilibrium ; on closing the shutter again the needle slowly 
retrogrades towards its first position. When the needle is p 
in the open air, if a cloud es before the sun the movements of 
the needle show the variations of luminous intensity. The move- 
ments are attributed to the reduction of the silver sulphuret by 
the cupric proto-chloride, a reduction which takes place only under 
the action of the sun’s rays. 


Proressor EDLUND says a vacuum is a good conductor of 
electricity. Ina vacuum tube he distinguishes two resistances to 
passage of the current—one is that of the column of rarefied gas, 
the other exists at the places of contact of the electrodes with the 
gas. As the gas is increasingly rarefied the former decreases, but 
the latter increases, and at length becomes so great that the 
current cannot pass. Professor Edlund has furnished proof that 
this obstacle is due to an electromotive force giving a current 
opposite in direction to the principal current. One evidence that 
vacuum presents very little resistance to passage of electricity is 
that if electrodes be dispensed with, electric movements so con- 
siderable as to give light may be produced by induction at a 
list , or by friction, in a tube in which the air is too rarefied to 


at the terminus of the road then winds the springs to a diameter 
of 40in., and it has been demonstrated that the power of the 
expansion of the six springs from 40in. to 74ft. in diameter is suffi- 
cient to drive an ordinary street car full of people five miles on any 
track in Philadelphia. The springs are so entirely under the 
control of the brakeman that he can use the power of all of them 
at once or limit the power to one, or in going down a steep grade 
he can shut them all off. A check prevents the car from running 
at a greater rate of speed than nine miles an hour. 


Messrs. WILLIAM COLLIER AND Co., of Salford, Manchester, have 


allow of a strong induction current passing between electrodes. If 
vacuum be a g' conductor, it must favour the propagation of 
such influence by virtue of which an electrical disturbance in 
one body calls forth electrical mov ts in ther. Further, 
the difficulty as to the great height of the aurora and its electrical 
nature, seems to be met, and the ption that ordinary matter 
is necessary for propagation of electricity falls. 

AN important contribution to physico-mechanical science has 
been he 2 by M. Berthelot in a i icated to the 
Académie des Sci of Paris, upon the rapidity of propagation of 


this week completed for the Lancashire and Yorkshire Railway 
Company an improved tool for manufacturing railway springs, 
which, by an ingenious arrang t, bines all the ve of 
shearing, tapering, shaping, punching, slotting, and nibbing. The 
machine consists of an upright frame, carrying three slides in the 
centre, working respectively to a couple of dies for pointing the 
spring ends and putting on the nibs and to a punch for cutting the 
horizontal slot. At one end of the machine a fourth slide works 
to a circular punch for cutting the centre bolt hole, and above is 
carried a pair of shears for cutting the steel bars to the requisite 
length, whilst at the opposite end is a pair of rolls for tapering the 
extremities of the springs. e process of working is very simple. 
The first operation is the shearing of the steel bar to the proper 
length ; the ends are then tapered by being passed under the rolls, 
the bottom roll being constructed with grooves to prevent the 
widening out of the metal under pressure, whilst it is also turned 
excentric, so that as it revolves in acertain position, the rolls open 
out about lin. apart to allow the bar to be between until it 
reaches a stop adjusted to the required distance, when the rolls 
ually close and force the bar outwards towards the operator and 
give the requisite taper. The centre hole for the bolt is next 
punched, and the spring is then placed on an adjustable stop or 
peg which passes through this hole and is carried on one of the 
centre slides to the inverted bie die which cuts out the 
pointed end to the spring, the cut-off piece of metal being taken 
away by an automatic arrangement at the back of the machine. 
The spring is then ed on to the next slide, where it is again 
held on an eiievtahloreas through the bolt hole and carried by the 
second slide under the punch for cutting out the longitudinal slot, 
after which it is passed on to the third centre slide in similar 
manner and brought under the die for forming the nib. Thesprin 
is then turned round and the opposite end shaped, punched, an 
nibbed by the same process, when it is ready for being passed on for 
tempering and finishing, The machine, which is driven by ordinary 
nek is rer compact in form, occupying a s of not more 
than 9ft, by 6ft, 6in., and requires only one man for operating. 


a wave of explosion. An explosion in a gaseous compound pro- 
pagates itself, it would appear, far more rapidly than a sound wave 
could travel in the medium. For example, the velocity of sound 
in mixed oxygen and hydrogen gases is 514 metres per second, 
while the explosion propagates itself at 2814 metres per second. 
M. Berthelot concludes that the wave is therefore not an acoustic 
wave at all, but a wave of chemical action. The characteristics of 
this new mode of propagation appear, as described by Nature, to 
be the following :—‘t Uniform velocity of. propagation—through 
tubes—independence of this velocity of the material of the tubes ; 
tubes of lead and gutta-percha of equal calibre conveying the — 
sion at equal rates. The velocity in a capillary tube is slightly less 
than in a wide one, being 2390 metres per second for oxyhydric gas 
as against 2840 metres. The velocity differs in different mixtures, 
being 1080 metres per second in a mixture of oxygen and carbonic 
oxide. The velocity is independent of pressure, which in the 
experiments varied from 1 to 3 atmospheres. M. Berthelot 
attempts to identify this velocity with that of the translation of 
the gaseous molecules at the temperature attained in the explosion, 


as calculated from the formula of Clausius, v= 29°3544/ T 
p 


—metres per second—where T is the absolute temperature and p 
the density at 0 deg. of the gas relatively to the air. He assumes 
T as 3000deg. in each case, which would give for the oxyhydric 
mixture a velocity of 2000 to 2500 metres per second and 1300 for 
carbonic acid. M. Berthelot therefore propounds the following 
view as to the way in which explosive action is propagated. In 
the film of gas first kindled a certain number of molecules are 
urged forward with a velocity corresponding to the maximum 
temperature of the chemical combination. Their shock against 
the neighbouring films determines there the commencement of 
chemical action, and so the movement proceeds, a uniform rate 
being observed except for those molecules which are close to the 
walls of the tube which give up in the form of heat a portion of 
their kinetic energy to the solid matter of the tube, 


A COMMITTEE of telegraph engineers is to be appointed to report 
on fire risk and electric lighting” sei 

A PAMPHLET containing a large number of sections of angle 
irons, with dimensions, has been published by Mr. J. Lea, London. 

THE Luxemburger Bergwerks and Saarbruecken Eisenhuetten 
Actien Gesellschaft has issued a small hand-book of numerous 
sections of joist irons, illustrated by coloured lithographed sections. 

THE German Government has adopted the plan of attaching 
experienced architects and engineers to their Embassies and 
tions abroad, in order that they may report on new inventions in 
matters coming under their professional notice. 

Ir is announced that a joint purse agreement has been executed 
between the Anglo-American Telegraph Company, Limited, the 
Direct United States Cable Com ny Limited, La Compagnie 
Francaise du Télégraphe de Paris AN ew York, and the American 
Telegraph and Cable Company. 

THE method of sewage disposal for some time in use at Hertford 
has been so successful that the Corporation have agreed with the 
Rivers’ Purification Association, of Gresham House, London, to 
continue the purification of the sewage of the town for a further 
period of five years at an increased subsidy. 

SEVERAL of the largest exhibitors of electric lights at the Crystal 
Palace have been induced to continue their exhibition until about 
the end of this month. The attractions are therefore now greater 
than ever, as the light in the buildings and as seen in the grounds 
adds tothe pleasure of a visit during the warmer evenings. The great 
light in the tropical department is now lighted at a late hour, and 
throws a fine light into the grounds. 

A “SUBMARINE TELEGRAPHIC ENTERTAINMENT,” combining 
p20 eae descriptive history and explanation of the mode of layi 
submarine telegraph cables, illustrated with large diagrams of the 
Great Eastern and other ships paying out cables, with suit- 
able musical accompaniments, will be given by Mr. F. C. Webb, 
M.S.T.E., at half-past two o’clock on Wednesday, the 31st May, 
in the St. George’s Hall, Regent-street, W. 

A MOVEMENT in favour of the construction round our coasts of 
harbours of refuge is being supported by the Earl of Aberdeen, the 
Duke of Teck, and a large number of members of Parliament and 
others. The secretary is Mr. F. Johnson, of Norman-road, St. 
Leonards-on-Sea. The first object is to get a national expression 
of opinion on this subject, so that something may be done in 
Parliament towards a recognition of the necessity for such harbours. 

THE Newfoundland Legislature has passed an Act authorisi 
special facilities for the construction of a graving dock at St 

ohn’s. The builders are to get £6000 annual subsidy, and also 
the Government endorsement for £120,000 worth of bonds. The 
proposed dock is to be oN of accommodating the largest 
steamers. It will be 600ft. long, 100ft. wide at the coping, 83ft. 
at the bottom, 30ft. in depth, and 66ft. in width at the entrance. 

THE London Sanitary Protection Association has just issued its 
first annual report. This association has a number of officers, 
including consulting and resident engineers, whose services are 
devoted to the bers, the jation having no share capital 
and cannot be used for profit. By its means an efficient and dis- 
interested survey of a house and its sanitary arrangements may 
be made for the members, and by this means the most rascally, 
though thoroughly hidden, work of builders’ and plumbers’ wae 
men has already been detected and has explained otherwise unex- 
plainable illnesses. 

THE Commissioners of Patents issued last week two volumes of 
abridgments relating to the all-absorbing subject of electricity. The 
first includes all the specifications having reference to electro deposi- 
tion and electrolysis from the earliest period down to the end of the 
year 1876. A very liberal scope is given to the words, so as to 
include methods of protecting ships’ sheathing where electricity is 
supposed to come into play, as well as a number of eccentric 
patents for purifying and extracting metals by the aid of voltaic 
currents. The other volume relates to the generation of electricity 
and magnetism, and deals with the patents from 1867 to 1876 
inclusive, the earlier years being included in a volume issued some 
time back. 

THE insurance companies see that the scare about fire risks 
attending the electric Feht has had reality only in the brains of the 
gas companies, or at any rate the Phoenix Company does, for it has 
defined the conditions on which it will insure buildings into which 
the electric light is introduced. These conditions are, of course, 
mere formalities, for they require nothing electrical engineers 
would not in the ordinary course give. The insulation of the wires, 
the proper union of joints, the regulation of the size of the wires 
according to the intensity of the current, are to the suppliers of 
electricity only what the stoppages of leakages and the proper 
adjustment of ‘‘fittings” and the regulation of the sizes of the 
pipes are to those of gas. 


ANOTHER steam towing launch, similar to the one described in 
our columns on 29th October, 1880, has just been completed and 
tried on the Mersey by Messrs. Cochran and Co., of Birkenhead, 
who have built the vessel and also fitted the machinery, 
including their patent steam launch boiler, which was also 
specially referred to in our columns a few weeks ago in 
connection with the Naval and Submarine Exhibition. The new 
vessel, which is named E] Almirante, has been built to the order of 
Messrs. Balfour, Williamson and Co., of Liverpool, for service in 
Valparaiso Bay, and the improvements in minor matters of detail 
has enabled the builders to secure a very marked increase of speed. 
and the owners are perfectly satisfied with her performances ; an 
that the design—which was originally carried out for the Pacific 
Steam Navigation Company, of Liverpool—is one eminently suited 
for the requirements of the trade on the West Coast of South 
America. The principal dimensions are 45 by 10 by 6, engine single 
inverted high-pressure cylinder, 9in. diameter by 103in. stroke, the 
Cochran’s boiler, having 124 square feet of heating surface. 


AccorpIne to Méller’s Circular,” after the great 
excitement which has been prevalent for so long a period we have 
now arrived at a pause brought about both by foreseen as also 
unexpected circumstances. Few orders are now coming in, and 
these are eagerly sought by new firms which are anxious to get a 
name, whilst the old firms are either unable to undertake more 
work, or unwilling to reduce the high prices hitherto obtained. 
There is no doubt that the principal builders have work enough in 
hand to keep them employed all this year, and some of them even 
next, but in the meantime many of the new ships have been 
finished and are seeking Tr Not a few of them belong 
to France, and as soon as the rest of the French fleet becomes 
available which is being constructed in order to profit by the 
bounty system, it will become a problem where they all will find 
employment, as, comparatively speaking, few of them are for the 
established regular lines. During the first three months of the 
year a total of 120 steamers have been launched, of an aggregate 
tonnage of 220,000 tons, and we may now expect a steady monthly 
addition of about 100,000 tons until the end of the year. The 
present state of the freight market is by no means Serta 
The shipments of grain from America have for some time been 
quite nominal, and the freights have been drooping in consequence 
to ballast rates. The shipment of live stock has also fallen off to 
a great extent. Owing to the ruinous competition now going on for 
outward freights to India, a heavy fall in the rates has taken 

lace, but homeward freights have hitherto been steady. The 

lack Sea, and more especially the freights from the Azov are well 
maintained. The great demand for ore from Spain and Africa 


yields also profitable employment to a large number of ships, but 
the rates from the Baltic open up extremely low, : 
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HYDRAULIC SHIP LIFTING DOCK, BOMBAY. 


MESSRS. CLARK AND STANDFIELD, WESTMINSTER, ENGINEERS, 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER, 


PARIS.—Madame Boyveau, Rue de la Banque. 
BERLIN.—Asuer and Co., 5, Unter den Linden. 
VIENNA.—Messrs. GeROLD and Booksellers. 


LEIPSIC.—A. TwieTMeYER, Bookseller. 
NEW YORK.—Tue Wittmer and Roczrs News Company, 
31, Beckman-street. 


TO OORRESPONDENTS. 


*,* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, 0€ yvate pee by a large envelope legibly directed by the 
writer to himself, and bearing a 1d. postage stamp, in order that 
answers received by us may be forwarded to their destination. 
No notice will be taken of communications which 
with these instructions, 

*,* We cannot undertake to return drawings or manuscripts ; we 
must therefore request correspondents to keep copies. 

*,* All letters intended for insertion in THE ENGINEER, or 
contamning tions, must be accompanied by the name and 
address of writer, not necessarily for publication, but asa 
proof of good faith. No notice whatever will be taken of 
anonymous communications, 

J. H. (Hanley).—(1) There has been no appeal 80 far as we know. (2) Yes, 


it applies. 
J. D.—Mr, Pickering, 21, Arundel-street, Strand, London, can supply what 


ou require. 

nL Phe matter was placed in the hands of a gentleman who has not yet 
completed his work. Is has not been lost sight of. 

J. P. (Mauritius).—The question has been asked before in our columns, 
Messrs. T. Baraclough and Co., engineers and machinists, 97, Bridge-street, 
Manchester, will give you the information you require. 

J.—There is no fixed rule for the angle of advance or the diameter of the 
excentrics of a locomotive engine, as you will see if you refer to any good 
drawings. You can obtain all the information you need from the examplis 
published from time to time in our *‘ Portfolio of Working Drawings.” d 

J. P.—Platinum is the most infusible metal used in the arts, Whether it 
will suit your purpose to make ingot moulds of it or not depends on the 
size of the moulds, we suppose. If you want to cast glass in any form, 
brass moulds will do very well for small articles. If you will state clearly 
what you want to do, we shall be happy to assist you, 

E. R.— There is no one book that will meet your requirements. Consult the 

ing :-—Phillips, J. A., ‘* Mining and Metollurgy of Gold and Silver :” 

. Spon. Out of print. “ Blements of Metallurgy:” Griffin, London. 
1874. Kustel, ‘Roasting and Extraction of Gold and Silver Ores :” 
Kiiatel, New York. 1880. Randall, “ Quartz Operator's Hand-book :” 
New York. 2dols. ‘‘ Manual of Hydraulic Mining:’ Van Wyeman. 
New York. 1 dol. 

A Workino Enorneer.—The first steamers that crossed the Atlantic were 
the Savannah and the Curacoa. It is understood that the Royal William 
was the next steamship to make the voyage, but this has been disputed. 
‘The Savannah was built in the United States, and was launched on the 
22nd of April, 1818, and was sold toa St.Petersburgh firm. She steamed 
first to Savannah, and made the voyage from thence to Liverpool, in 1819, 
in twenty-six days, during eighteen of which she was under steam, and she 
was propelled by her sails alone on eight days. Her mean speed under 
steam was 54 miles an hour. She was about 96ft. long, 26/t. wide, and she 
drew about 11ft. She had a single cylinder 3ft. 4in, diameter, and a 
little less than 5ft stroke. The Royal William was a ship of 617 tons and 
276-horse power. She belonged to the City of Dublin Steam Packet Com- 
pany. left Liverpool for New York on the 5th of July, 1838, and 
arrived in nineteen days. This was the first Atlantic voyage made by a 
steamer carrying passengers. She arrived in Liv again on the 19th 
of August in the same year, after a passage of but 144 days. Concerning 
the Curacoa, we possess no information. 


MACHINES FOR CUTTING WINE CORKS. 
(To the Editor of The Bngineer.) 
Sir,—Can any of your readers tell me where I can get a 
cutting wine corks 


machine f 
INQUIRER. 
Enfield, May 18th. 


LINOLEUM MACHINERY. 
(To the Bditor of The Engineer.) 
Sim,—Can any reader favour us with the address of a 
linoleum machinery ? B. 
Manchester, May 13th. 


maker of 
AND J. 


TYLER’S SWITCH. 
(To the Bditor of The Engineer.) 
Srr,—Can any of your correspondents give me particulars of an 
appliance knows as Tyler's owiteh’? R. F. A. 
don, May 11th. 


HEURTVISE’S HYDRAULIC LIFT. 
(To the Rditor of The Engineer.) 
Sir,—Can any of your dents tell me whether any of the above 
Ifts are being made, and if so, by whom? R. E. W. 


YELLOW METAL LETTERS. 
(To the Bditor of The Engineer.) 
Sin,—Can any reader supply me with the names of any firms who 
upply yellow metal numbers and letter brands for burning —_e &e., 
EWRY, 


n cases? 
Dublin, May 17th. 


DETERMINING THE AMOUNT OF MOISTURE IN OIL. 
(To the Bditor of The Engineer.) 

Sir,— Will any of your readers kindly give me the details of the modus 
operandi for determ mining the of oil = in 
various seeds and feeding stuffs, or refer me to a ished wi ving 

ay 11th. 


THE PORT ELIZABETH SHOW. 
(To the Editor of The Bngineer.) 

81r,—Will you allow us to correct a statement in zr r of the 
12th inst.? At the Port Elizabeth Show in March, the first prize for the 
best set of oy hi was ded to a 5in. Invincible centri- 
fugal bere: J e by Messrs. Z. and H. Gwynne, Hammersmith, driven 
by a portable engine made by Messrs. Clayton and Shuttleworth, Lincoln, 
the set — exhibi' our house at Port EI » a8 sole repre- 
sentatives of these well-known firms, Th was 
, to a Hornsby 


ms jum rece: onourable mention, as you 


mp of the same makers, and not, as sta‘ Pp. 
o1 see 
the enclosed ad ment of the exhibitors. Perhaps you will 
also allow us to state that Messrs. Hi 


ourselves, 
‘our an 
all the prizes ‘for chaff and root cutters, an: 


exception 
for corn mills, maize shellers, and churns. 


harrows. We also receiv 
also the first 
London, E., May 17th, Howarp FarRAR AND Co. 


69, Corn! 


SUBSORIPTIONS. 


the 
Tee, (including double numbers) .. 
Year! 
4} credit occur, an extra 
made, 


two shillings and sixpence per annum will 
be Tur ENGINEER for abroad. 
Cloth cases for binding Tue ENGINEER Volume, price 2s. 6d. each. 
Many Volumes of Tux Exotneer can be had price 18s. each. 
ign Subscriptions for Thin Paper Copies will, until further 
received at the rates given below :—F Subscribers paying in ad 
lished rates will receive Tak weekly and post-free. 
lisher. Paper Copies had, if preferred, at 
increased rates. 
Remittance by Post: Order, — A’ Brazil, British 
Egypt, France, Germany, Gibraltar, Italy, Malta, Natal, Netherlands, 
New Brunswick, Newfoundland, New 
Portugal, Swi 4 


th Wales, Zealand, 
teerland, Tasmania, Turkey, United States 


West Indies, Cyprus, £1 16s. China, Japan, 

Remittance Bill in London. — Austria, Buenos Ayres, and Algeria, 
Greece, Islands, Norway, fore, Sweden, 
Chili, £116s, Borneo, Ceylon, Java, and Singapore, £20s. 6d.’ Manilla, 
Mauritius, Sandwich ‘sles. 


ADVERTISEMENTS. 
"," The charge tor Advertisements of four lines and under 1s three shillings ; 
every two lines afterwards one shilling and sixpence ; odd lines are 
charged one shilling. The line —— seven words, When an advertise- 
ment measures an inch or more the ge is ten shillings per inch. All 
single advertisements the country must be accompanied by stamps in 
payment. Alternate advertisements will be inserted with all practical 
regularity, but regularity cannot be guaranteed in any such case, All 
except weekly advertisements are taken subject to this ‘ition. 
Advertisements cannot be Inserted unless Delivered before Six 
o'clock on Thursday Evening in each Week. 
*," Letters relating to Advertisements and the Publishing Department of the 
paper are to be addressed to the Publisher, Mr. Riche; all 
letters to be addressed to the Editor of Tur Enoineer, 163, Strand. 


West Coast 
India, £2 0s. 


MEETINGS NEXT WEEE. 

Tue Institution or Crvi, Enoingers.—Tuesday, May 23rd, at 8 p.m.: 
Papers to be discussed :—(1) “On the Various Systems of Grinding 
Wheat, and on the Machines used in Corn Mills,” vy, Mr. W. Proctor 

. (2) “High Grinding by Roller Mills in England,” by Mr. Henry 
Simon. (3) “Roller Mills and Milling as Practised in Budapest,” by 


Mr, William Bishop Harding. 

Society or TeLecrarH Encingers.—Thursday, May 25th, at 8 p.m.: 
“The O: isation and Operation of the Field Telegra Corps in the 
Transvaal, 1881 ; also some General Remarks on Field Telegraphs,” by 
Lieut. A. H. Bagnold, R.E. 

Society or Arts.—Monday, May 22nd, at 8 p.m.: Cantor Lectures, 
‘* Book Illustration: Old and New,” by Mr. J. Comyns Carr. Lecture III. 
Modern processes of illustration. Influence of eoeeenete. Surface 
prin‘ . Intaglio ting. Tuesday, May 23rd, at 8 p.m.: Foreign and 
Colonial Section, ‘‘ The Gold Fields of West Africa,” by Captain Cameron, 
R.N., and Captain Richard Burton. Wednesday, May 24th, at 8 p.m.: 
Twenty-third ordinary =X “ English and Foreign Technical Educa- 
tion,” by Mr. E. C. Robins, F.8.A. Professor Fleeming Jenkin, F.R 8., 
will preside. Thursday, May 25th, at 8 pes Fo and Colonial 
Section, ‘‘ Recent P: of Zulu-Kafir History,” by Mr. Robert Tames 
Mann, M.D., F.R.C.8., F.R.G.S. The paper will be illustrated by means 
of the lime-light lanthorn. 
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THE ELECTRIC LIGHT. 


Ir has been pointed out more than once that before any 
comparison can be drawn between the incandescent and 
the are systems of lighting by electricity, some information 
ought to be obtained concerning the real utility of each. 
In other words, it is urged that a small number of are 
lights is really not so useful as a large number of incan- 
descent lamps, although the aggregate amount of light 
given out by the arc may be much greater than the 
aggregate light of the incandescent lamps. This is a very 
important proposition, and must sooner or later receive 
the attention which it deserves ; and the makers of arc 
lamps will, perhaps, find themselves called on to devise 
arrangements ms modifications now unasked for, to 


or | diffuse the light of the arc and make it carry better than 


it does now. It is, again, evident that what applies to a 
comparison drawn between the incandescent and the arc 
lamp will also apply to a comparison between the latter 
and It is argued now, and with a great show of 
justice, that fifty street lamps of 20-candle power each 
are of far more utility than a single electric light of 
1000 candles, and even that four or five Fights of 1000 candles 
each would not be as —_ as the gaslamps. We think that 
it must be admitted that in this respect the advocates of 
gas have the best of the battle; and it is a fortunate 
circumstance for the electrician that he has such an 
enormous surplus of power that he can afford to put down 
lamps enough to give six or eight times the light previously 
given by gas at about the same cost. 

The advocates of the incandescent system hold that they 
have cut the gordian knot, and that all they have to dois to 
take possession of the street lamps, and replace gas burners 
with carbon filaments. Electricity being used on the Swan 
or Edison systems, no difficulty can arise about the diffu- 
sion of light. But on the other hand it is important to 
remember that the power required to work any district 
lighted on the incandescent system is much greater than 
that meet to give an equal amount of light on the arc 
plan. On the latter, one indicated horse-power may be 
counted upon to give, say, 1800 candles, while it will not 
ae 250 on Edison’s or Swan’s systems. If, however, the 
ight of 250 candles disposed among, say, twenty lamps, is 
really more useful than 1800 candles concentrated in one 
spot, there is nothing to be urged against the former be- 
cause it demands the same power. In each case we must 
judge by results. To estimate the value of any system of 

ighting in terms of candle power and engine power with- 
out regard to the true efficiency of the light obtained, is 
manifestly to overlook the most important factor of all. 
Two or > tha thousand candle-power might be dear if 
obtained with half a horse-power, and one hundred candles 
might be cheap if got with one horse-power, everything as 
we have said depending on the service rendered to the 

ublic in general, or to the individual in particular, by the 

ight. Ot course the advocates of the arc system hold that 
it is quite equal to the incandescent system in this respect 
yet there is, we think, every reason to believe that 
the arc lamp is not, in its present form, nearly so useful or 
efficient as it might be. Indeed there is some prospect 
that it will be ultimately driven out of the market by the 
incandescent system, unless measures are taken to avoid such 
acontingency. There are circumstances under which the 
are light is unmistakeably better than the incandescent, 
though they are comparatively few. Butwe venture to think 
that there is still a great future before the arc lamp, if 
only it can be improved in certain directions, to which not 


‘| nearly sufficient attention has as yet been paid. Anomalous 


as it may seem, we feel disposed to assert that the arc light 


will be more used indoors than in the streets of our towns, | sh 
¢ | and that the incandescent light will find its great sphere of 


utility out-of doors. We are quite aware that this is in 
flat contradiction to the received notions on the subject, yet 
a little consideration will, we think, go far to show that 
we are right. A room, rsd 20ft. square, and 11ft. or 12ft. 
high, could be lighted without glare to the remotest corner 


by an arc lamp of 1000 candles nominal, fitted as a pendant 
from the ceiling. What is required is that the light given 
out should be quite steady. Its intensity and its colour 
can be determined at will by the characteristics of the glass 
globe in which it is enclosed. It is also essential that the 
carbons shall not hiss or make any other noise in 
burning. inst such a as this the incan- 
descent system would find it very difficult to con- 
tend. The power required would be small, the fittings 
very inexpensive. The lamp might be so simple that a 
domestic servant could without difficulty replace the 
carbons every morning. The light would in itself be 
purer in tone than that of the Edison or Swan lamp, for 
obvious reasons. The fittings of all kinds in the house, 
the arrangement of wires, &c., could be of the simplest pos- 
sible character, and the light could be put on and turned 
off just as the Swan lamp is lighted and put out. It 
may be asserted that no arc lamp exists which will comply 
with these conditions. This is true for the moment, Put 
we believe only for the moment. It is impossible to com- 
pare the practically silent and steady light of the Cromp- 
ton, Siemens, André, and many other arc lamps now in use, 
with the noisy, flaring, flickering light of a couple of years 
ago, without seeing that an enormous stride has been 
made. When a better carbon can be had than has yet 
been got, the incandescent light may look to itself for 
indoor work, unless, as is possible, large incandescent 
lamps can be made with success. Maxim lamps of 50-candle 
power have been tried alone with good results. 

When we come to deal with street lighting we find all 
the conditions changed. There the are lamp lights small 
areas with intense brilliancy, and leaves heavy and black 
shadows. The incandescent light could, on the oe 
take the place of gas with so much ease that the only 
change noted would be that the streets were better lighted 
than they ever were before. If the arc light is to be 
retained in use out of doors, changes must be made in it 
quite different in character from those needed to adapt it 
to indoor use. In the latter case the carbons will be 
reduced in size ; in the former it is essential that larger 
ares at a lower temperature should be employed, for it 
seems to be certain that the size of a luminous object exer- 
cises an important influence on the power which it possesses 
of diffusing its light. Again, it may be found that much 
advantage in this respect would be gained by burning in 
each lamp simultaneously two or more couples of carbons 
instead of but one. Of the advantage to be gained in this 
way,if any, very little isknown. Indeed,it is not too much 
say that up to the present next to nothing has been done 
here to determine the conditions under which the arc light 
can be used to the most advantage as respects diffusion. 
Mr. Crompton and Mr. Sprague are the only electricians 
who have as yet given the question serious attention. In 
the United States it is proposed to get over an acknow- 
ledged difficulty by fitting up six or eight 10,000 to 20,000- 
candle lamps on the top of a mast or tower some 150ft. to 
200ft. high. The lamps would then play the part of a 
miniature sun. It is also not impossible that the system 
of borrowed light, first used by Stevenson we believe, may 
be applied in street lighting at least with advan 
Under this system a powerful ight, say at one end of a 
street, and itself invisible, would be fitted with lenses and 
reflectors in such a way that its beams would be cut 
up into a dozen sections. Each of these would be 
thrown on a reflector of suitable construction, which 
would then apparently shine itself. Stevenson em- 
ployed this system to light practically inaccessible 
roc On the rock out at sea is erected a reflector, 
on shore is the lighthouse. The rays of the lamp, instead 
of being sent directly out to sea, are concentrated on the 
reflector on the rock, which reflector sends them out to sea. 
To the crews of ships the lighthouse proper with its lam’ 
may be wholly invisible. The reflector is plainly seen an 
Fa were peony . That the arc light is to be regarded as 
defeated, even for street lighting, by the incandescent 
system is, we hold, a mistake ; but for the reasons we have 
given, and which are indeed obvious enough, it is clear 
that steps must be taken to improve and adapt the light to 
the purposes for which it is required. It is above all 
desirable that borough surveyors, engineers, and local 
boards and other municipal authorities should ascertain 
how many and how few electric lamps are required in given 
districts to take the place of Can, for example, one 
arc light of 1000 candles take Fp tom of 20 gas lamps? 
If not, of how many? Which is the better, a 2000-candle 
or a 1000-candle arc light? These and many other ques- 
tions suggest themselves. They must be answered sooner 
or later, and the sooner the better for all parties concerned. 

We cannot conclude this article without warning our 
readers to consider very carefully what they are about 
before they invest money in the shares of the multitude 
of electric light companies now in the market. Those who 
remember the condition of the railway market about the 

ears 1845 and 1846 will not be slow to draw a parallel 
tween the speculation which then took and that 
which is going on now. That a time come when 
money may be safely invested in electric lighting we do 
not doubt. Even now it may be managed, but certainly not 
by everyone ; and we fail to see that any business can be 
done in the immediate future great enough to earn a 
dividend on the enormous sums which it is pro 
should be obtained from the public. Again, it would be 
extremely imprudent to act as though the inventions to be 
worked by the various companies which are being floated 
in the City possess much permanent value. It is, on the 
contrary, more than probable that the inventions which will 
endure can be counted on the fingers of one hand, while 
all the rest will be superseded. It is for these reasons that 
we urge upon our readers the necessity for acting with the 
greatest caution in making investments in electric lighting 
ares, 


THE BOARD OF ARBITRATION FOR THE NORTHERN FINISHED 
IRON TRADE. 

Arter laying idle almost the whole of the manufactured 

ironworks in Northumberland, Durham, and the North 

Riding of York for a fortnight, the ironworkers have at 


‘ 
Tue Exornzer can be had, by order, from any newsagent in town or country 
at the various railway stations; or it can, i eA sab be supplied direct 
advance) 
£0 lds. 6d. 
ow 2 OE 
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last thought proper to return to work. The terms upon 
which they have re-commenced are precisely those against 
which they struck on the Ist of May. They have given no 
reason whatever for their change of policy, and it there- 
fore only remains to be concluded that lack of power to 
continue, and not lack of will, has at length forced them 
to give in. They had got, in fact, to the “end of their 
tether,” and their tether appears to have been just 
fourteen days long. During those fourteen days some- 
thing like 20,000 tons of finished iron have been lost to 
the market—in other words, that quantity, which might 
have been, and under other circumstances would have been 
made, has not been made. About £30,000 sterling which 
would have been paid in wages tothe contending ironworkers 
has not been paid, and never now will be paid. Instead 
of 74 per cent. advance for the current quarter, which 
they demanded as the price of returning to work, they 


~ have actually got no advance whatever ; but on the other 


hand, have suffered a loss of two weeks’ work, which is 
equivalent to 15 per cent. reduction over the same time. It 
is therefore possible that by this time they are sadder, and itis 
tobe hoped that theyare wiser men. Themeans employed to 
coerce the employers was the infliction of a similar or a 
heavier punishment upon them. The men knew that in 
striking they were incurring the loss of their wages as lon 
as the strike lasted ; but they hoped their masters store 
sutfer even more severely, and would therefore give in the 
first. It is not clear, however, that the employers have suf- 
fered at all. The manufactured iron market has for 
some months had adownward tendency. Orders have not 
been given out so fast as they have run off. Being well 
booked at the comparatively low prices of last autumn, 
manufacturers have held to their prices, but have con- 
tinually been more and more undersold by merchants. 
They would soon have had to abandon their position, and 
fill their books at the best price obtainable, or else follow 
the example of the smelters, and restrict their output. 
The ironworkers’ strike, however, supervened, and did 
for them just what they were beginning to recognise the 
necessity of doing, but had not yet acquired the courage 
actually to do themselves. Taking 20,000 tons of finished 
iron out of the market at one swoop has been an enormous 
benefit from their point of view ; and giving the men the 
good beating they have long been deserving was another, 
whilst the self-inflicted poverty, from the effects of which the 
men will take months of regular work to recover, enables 
the employers now to look forward to a long period of 
steady industry. The dead charges for an extra fortnight, 
which must be considered a tax upon the produce of the 
next six months, is not much to pay for such advantages as 
the above. We may therefore safely conclude that the 
employers have come out of this struggle without loss, and 
perhaps with considerable ultimate benefit. 

There were, however, certain peculiarities about the 
conflict which distinguish it from most previous strikes of 
similar magnitude. The latter have usually been 
organised and directed by the officials of a trades union 
with funds at their back. The best administrators among 
the men have been those who have directed their efforts, 
and the whole of the power and resources of their organi- 
sation have been brought into play on their behalf. In the 
present instance, however, we have the unusual spectacle of 
the union leaders, the union newspapers, and the most 
intelligent of the union workmen all against the strikers. 
The latter, indeed, consisted of an insurrectionary body 
within or without the union, who talked and shouted and 
yelled at their meetings against the union leaders as much 
and, indeed, more than against the employers they were 
actually contending against. Indeed, the strikers consisted 
almost entirely of puddlers, who, though constituting only 
one-third of the ironworkers at any works, are the largest 
class who work under precisely similar circumstances, and 
are certainly the most ignorant and headstrong. Thus 
they have been enabled, by sheer force of numbers and 
community of ideas, to override all the rest for the time 
being, and to bring into contempt the union and the 
Board of Arbitration. The present moment seems 
not inopportune to say a few words as to the pre- 
sent position and future prospects of the Board 
of Arbitration. It came into existence about the year 
1868. The original idea was conceived by Mr. Mun- 
delia, M.P., and the first application thereof was 
to the Nottingham lace trade. Mr. David Dale, of 
Darlington, was the first to apply it to the northern 
iron trade, and to his paternal care is largely due any 
success it may afterwards have obtained. Inaugurated 
within easy memory of the six months’ strike which in 
1866 paralysed the trade, both employers and workmen for 
a time seemed largely to favour the new mpthod of settling 
trade disputes, and its decisions were for spme years fairly 
respected. We say “ fairly” advisedly, because during the 

riod of commercial excitement which preceded the coal 
‘amine about nine or ten years since, the ironworkers de- 
manded aheavy advance which wasat variance with previous 
decisions of the Board, and a general strike was only saved 
by the employers making virtue of necessity and volun- 
tarily giving the advance demanded. During the down- 
hill period which extended from 1874 to December, 1879, 
the general effect of the Board was by the cumbrous 
nature of its routine to prevent or retard the reductions 
of wages which were from time to time necessary. As 
this was not unperceived by the men, their attitude 
towards it in those years was one of approval, It is 
doubtful whether this slowness of action was really in 
their favour, however, because numbers of employers were 
ruined, and their workmen thrown idle. Lower wages might 
have saved the former, and given half a loaf instead of no 
bread to the latter. At the close of 1879, when what is 
now known as the “ American boom,” was almost at its 
height, the unfortunate two years’ sliding scale, which has 
just been disdainfully cast aside by the ironworkers, was 
concocted, and accepted by both sides, subject to the 


‘settlement by an independent arbitrator of a single point. 


That point was whether the basis price for puddling 
should be 1s. 3d. or 1s, 6d. above shillings for pounds of 


ascertained net selling price. This point was decided in 
favour of the men, 


Between December, 1879, when the scale was agreed 
on, subject as above, and May Ist, 1880, when the point 
had been decided, and it was to come into operation, the 
circumstances of trade had altogether changed. The 
American boom had away, and a heavy downfall of 
pricesset in, The men, still fullof the elated notions prevalent 
in the previous December, expected arise. But the higher 
prices had not lasted long enough for the employers to 
obtain them upon sales of any magnitude. Consequently 
the actual realised prices revealed by their books indicated 
that a fall of wages must be declared. The men imme- 
diately struck for a period of seven to ten days. The 
masters were, however—as they usually are in a falling 
market—firm, and the men had to succumb. This is the 
second time when they endeavoured by force to override 
decisions of the Board. From May, 1880, until February, 
1882, there was comparative peace throughout the dis- 
trict; but then the conditions of trade had so altered as 
to enable the ironworkers to renew their old tactics. 

Towards the close of 1881 the activity in shipbuildin 
had led to higher quotations for manufactured iron. A 
the works then in operation were full of orders for many 
months to come, but at the lower prices current in the 
autumn. The rise in price was simply an indication that 
more could not readily be booked. It, however, had the 
effect of disturbing the minds of the men who cannot 
understand that all iron they see being made and sent 
away does not necessarily fetch the price they see quoted 
in the daily papers for new sales, But it is not unlikely 
that their obtuseness arises from absence of desire to 
understand what has often, though vainly, been ex- 
plained to them. The ill effect on the workmen of the 
rise in quoted prices was aggravated by its effects on the 
mortgagees of several ironworks in the northern district, 
which had remained inoperativesince the collapse of the iron 
rail trade some years before. These owners beganalmost all 
at once toconstruct new companies and settheir works going, 
in order to get the advantage of the better prices they now 
saw quoted. The effect on the labour market was 
disastrous. The ironworkers virtually said :—‘ Whatever 
may have been our bargain, and whatever may have been 
the relation between the price of labour and the realised 
price of iron contracts made in the past, it is evident we 
are now masters of the situation. There are now more 
firms anxious to employ than staffs of workmen to be 
employed. Let us repudiate all inconvenient bargains, 
aad take our stand on the present position.” This 
they did in February last. Though the sliding scale 
to which they had bound themselves did not expire 
till the 29th of April following, they positively 
refused to have anything further to do with it. 
They demanded an immediate 15 per cent. more than 
it would have yielded, and laid idle all the works until this 
demand should be acceded to. The employers ought, of 
course, to have stood out unitedly, as they have more 
recently done, against such lawlessness and faithlessness ; 
but they did not. They thought the tendency of trade 
was still upward ; they were anxious to realise what profit 
there was in the contracts on their books. They feared 
that the new firms would shortly begin to compete for 
their men and for their customers, and they exhibited so 
many signs of weakness as materially to encourage the 
men to persist in their demands. They began to give 
way piecemeal, and eventually, after seven to ten days’ 
strike, the Board of Arbitration officially conceded a 
74 per cent. advance, and undertook that the question of 
the further 74 per cent. should be submitted to the tinal 
decision of an independent arbitrator. Thus for a third 
time the Board of Arbitration was set at naught, and 
for the second time successfully, by force on the part of the 
men, aided by want of united action on the part of the 
masters. 

Elated by this unmerited victory, the men now became 
exceedingly difficult to manage. The claims since brought 
before the Board in no sense include all or even a majority 
of those which they have been perpetually making. Indeed, 
the position of a manager of an ironworks has been 
most harassing ever since. All this has culminated in 
the fortnight’s strike which terminated on the 15th inst. 
The claim for the second 7} per cent. was duly sub- 
mitted to the arbitrament of Sir J. W. Pease, M.P., 
who sat two long days at Middlesbrough during the 
Easter holidays, and laboriously weighed and _ sifted 
elaborate statements and statistics submitted by both 
sides, and patiently listened to their protracted arguments. 
After a fortnight’s consideration he issued his award, 

iving no advance for the present or previous quarters, 

ut a part of that claimed for the following quarter. The 
result is well known. The award was instantly rejected 
by the men—the arbitrator was soundly abused. A new 
arbitration, by a new arbitrator, was demanded, and it 
was declared that work would not be resumed until the 
new decision was known and approved by the men. The 
officials of the Board, some of whom honestly did their 
best to get its decisions respected, were hissed and howled 
down, and the puddlers at several works decided unani- 
mously to leave the Board of Arbitration at once. The 
principal Union men, and all the chief Union officials, 
seem throughout to have been entirely averse to this 
lawlessness. The Union secretary, Mr. E. Trow, issued a 
manifesto condemning the action of the men in striking. 
But all these efforts were powerless until impecuniosity 
came to the rescue. Then, and not till then, when there 
was no more money for beer or tobacco, or for victuals for 
themselves, children, or wives—the order of these nouns 
is the result of some thought—then they concluded, with- 
out rhyme, reason, or semeiditions, to resume work. 

It is now for the employers to consider what action they 
should take with regard to the Board of Arbitration. 
Asa Board for simply ascertaining what is reasonable as 
between the buyer and seller“of labour, its success has 
been very doubtful. As an authority able to enforce its 
own decisions, its failures have been, as we have shown, 
frequent and complete. Its demand on the valuable time 
of employers has been out of all proportion to the 
worth of the decisions come to and enforced. It has 
afforded direct encouragement to the growth of a class 


of mischief-making delegates, by paying the latter better 
wages for hatching disputes than for working at their 
callings. Its slowness and cumbrousness of action, b 
reason of its multitude of councillors, impede the qui 
adaptation of rates of wages to altering conditions of 
trade, a defect which brings peril to the trade itself, 
and disadvantage to all living by it. It is unfair in 
its action, inasmuch as it binds the employers, who have 
characters to lose ; and is set at naught by the ironworkers 
who, as a body, have none, whenever its decisions are 
unpalatable to them. It ap to be in ill odour with 
the majority of the workmen; and does not command 
the respect of the employers. In fact—whatever good 
or evil it may have done in its day—its day is over; it is 
dead and done for, and blocks the way as regards some- 
thing better. Now is the time for giving it decent inter- 
ment. There isno need to kill it, it has been killed by the 
ironworkers themselves. Let the employers recognise 
this ; let them meet together and formatly pass a resolution 
to that effect, and then invite the workmen’s leaders to help 
them to build up upon its ashes something better, some- 
thing more adapted to present times and circumstances, 
and in accordance with the experience which has been so 
dearly bought. Let them recognise that the leading 
defects in the Board are want of organisation and of 
unity in considering and adopting a common policy, first 
on the part of the employers, and secondly on the part of 
the ironworkers, and thirdly the want of power and deter- 
mination on the part of both to enforce joint decisions, 

We see no difficulty in avoiding the defects of the Board 
of Arbitration, and at the same time retaining all its 
useful qualities. All that is needed is a good strong union 
on either side, with a joint committee, with power to refer. 
A sheet of wages rates should be publishe St 
say every six months. No alteration should made in 
any rates upon this sheet, except through and by authori- 
sation of the joint committee. Reference to an arbitrator 
would not be obligatory, as with the Board hitherto, but 
only permissive, so that either party might refuse to refer, 
and a strike or lock-out might take place, without bringin 
the whole organisation into ridicule as now. There woul 
be, however, every facility for friendly argument, and force 
would probably only be employed when and where inevit- 
able in any case. After all, the great superiority of the 
proposed plan over the old Board would mainly consist in 
the constant presence of a strong power to enforce. The 
backbone of that power would be in the resolute attitude 
of the employers’ union, peaceably inclined, but not bound 
to a peace-at-any-price policy, and able,and not 
strike promptly and strike hard when it did strike. e 
understand that the South Durham Coalowners’ Associa- 
tion is founded on something like the above lines, and has 
so far been extremely successful in avoiding and adjusting 
labour disputes, 


THE INDUCTOPHONE, 


Tue nomenclature of electrical science is rapidly increasing 
by the naming of new pieces of apparatus and the results of 
investigations. Mr. Willoughby Smith, whose name is so well 
known in cable work, and to scientific men for his discoveries in 
relation to the electrical action of selenium, has recently been 
investigating other electrical phenomena—an investigation which 
has led to an extraordinary discovery. We have been able, by the 
courtesy of Mr. Smith, to go through his experiments and to see 
his apparatus. The latter is extremely simple, and we hope in our 
next issue to give illustrations. The important part of the electrical 
circuit is a large flat coil of silk insulated small section wire. 
This is connected by a make-and-break arrangement, consisting 
of a large tuning fork and springs with a few Leclanché cells. 
The current as it passes through the coil produces a large field 
of electrical lines of force, and of course, because of the make- 
and-break arrangement, the field of force is never constant but 
always changing. Now a magnet or a piece of iron or other 
magnetic substance being placed in the constantly changing field 
will also undergo constant magnetic changes, and these changes 
will synchronise more or less with the vibrations of the tuning- 
fork, which causes the alterations in the field. If that vibrates 
250 times per second then the action on the iron or magnet in the 
field changes 250 times per second, and there is a molecular 
action which gives rise to similar sound waves to those of the 
make-and-break apparatus. It is, of course, easy to prophecy 
after the event, and to tell when we know what would take 
place. If, then, the tuning-fork be set into vibratiun, 
and a telephone, or a diaphragm from a telephone, or 
a bar of iron, such as a poker or a magnet—but so far the investi- 
gation shows the combination of magnet and diaphragm to act 
best—if, we say, either of these is brought into the magnetic or 
electrical field without any metallic connection with any part of 
the acting circuit, the musical sound is faithfully reproduced. 
Some very interesting knowledge is obtained by investigating the 
lines or field of force in this way. It is found, for example, that 
so long as the plane of the diaphragm makes an angle with the 
plane of the coil different from the plane of the line or lines of 
force at that point, the music is reproduced with fidelity ; but 
that when the plane of the diaphragm is at right angles to the 
plane of the coil—the axis of the diaphragm and coil being in 
the same straight line—the neutral point is reached and no sound 
is heard. In this position Mr. Smith supposes the lines of force 
to be parallel to the plane of the diaphragm, which hence, so to 
speak, do not impinge on it ; or rather, as the diaphragm is very 
thin, do not act upon it sufficiently in that direction to give 
sound of enough strength to be heard. Another interesting 
fact is that so far, the lines of force seem to extend indefinitely 
and to pass through brick walls, or walls of any other material ; 
and not only through the walls, but through the walls and air 
of room after room, so that the magnetic action can be picked up 
in any room of the house in which the inductophone is, so far as 
the delicacy of the instrument will permit. 


BRIDGES BELOW LONDON, 


As an illustration of the sort of argument used against the 
construction of a bridge below London Bridge, the following is 
taken from the speech of the leading speaker at a special meeting of 
inhabitants and occupiers in Bridge Ward on the 15th inst. may be 
cited. This speaker said, “there weretwo causes that had mainly led 
to the prosperity of London. One was the free navigation up to 
London Bridge, and the other was free trade. Ships up to 
2000 tons burden could come up to the very heart of the city, 
and that was the reason that London had grown to be the city 
that it is. The whole question as to whether a bridge should be 
erected east of London Bridge was considered several years ago 
by a Select Committee of the House of Commons, Lord 
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Henry Lennox’s Committee, who decided against the proposal; | tion or drainage schemes ; and yet it is quite certain that | directions of the oppositely charged radicles ; they conduct 
and he thought it hard that the wharfingers should have to fight | not much has been done in this direction compared | it, in fact, as a convection current, or rather per of 


the battle over again. If such a bridge should be built ships 
could not come up to the wharves as they did now, and the 
trade would leave the port of London;” and he then moved, 
“That the construction of any bridge east of London Bridge 
would so impede the navigation of the river Thames, and injuri- 
ously affect the wharves and commercial premises on each side of 
the river, that the public inconvenience resulting therefrom would 
outweigh any advantage which might be afforded to the traffic 
passing over the bridge.” If ships were prevented from coming 
to the London docks it might be a very serious thing, but it will 
be seen that this representative of the Bridge Ward arrogates to 
afew wharfingers between the existing London Bridge, and a 
new one, say, ~ below the Custom House, the importance of 
having “ mainly led to the prosperity of London,” and that if 
these few wharfingers have to find wharves somewhere else, or 
cannot find them, the particular barges or other small things 
they get their goods in are of such importance that “ the trade 
would leave the port of London.” This might sound very badly 
were it not that this leader of the Bridge Ward speaks of his 
own wharf, or a few hundreds of feet on each side the river below 
bridge as “the Port of London,” whilst in truth it isa part of 
the “ Port of London” of such utter insignificance in these days 
of large docks and railways below the city, that the whole might 
be extinguished or shut up to-morrow and London be not one 
farthing the worse off. The meeting, however, actually passed 
the above resolution. We mention the fact as showing what 
may be at a meeting of the Bridge Ward. It might 
a. be worth while to mention that none of the craft at 
present coming up to London Bridge would necessarily be pre- 
vented from doing so when a new bridge is built. It should 
here be noted that an influential counter-meeting, headed by 
the Lord Mayor, on Wednesday unanimously passed a resolution, 
“That it is desirable in the interests of the trading community 
—s and the inhabitants of the metropolis generally, that 
means of vehicular communication should be provided without 
delay between the north and south of the Thames below London 
Bridge.” 
THE EDDYSTONE LIGHTHOUSE, 

Tuer new structure which is to replace Smeaton’s Eddystone 
Lighthouse was lighted by the Duke of Edinburgh yesterday, 
just two years and three-quarters since he laid what is called the 
first stone. The new lighthouse, in its nearly finished state, was 
illustrated in THe ENGINEER of the 25th December last, and at 
various times it has been fully described by us. Smeaton’s light- 
house was completed in 1759, and has now to be removed, 
because it is feared that its foundation is sufficiently undermined 
to be unsafe. It will be taken down and re-erected at Plymouth, 
after having withstood 123 years of raging storms in an exposed 
situation, and still being able to withstand an equal period. It 
was proposed to remove the Eddystone rock itself when the 
Smeaton tower was condemned to removal, as it was thought 
that this removal would make a lighthouse unnecessary. But 
the Trinity Board considered that it was not simply to tell the 
seaman that there was a rock beneath its light, but was import- 
ant as determining position, and providing an essential link in 
the chain of Channel passing lights, The new tower has, there- 
fore, been built under the superintendence of Mr. N. Douglass, 
the engineer to the Trinity Board, It is of the same character 
and built in the same way as Smeaton’s. It is 130ft. in height, 
considerably higher than the old tower, and is built entirely of 
granite from the De Lank quarries of Messrs. Hugh Shearer 
and Co., near Bodmin. Those who are desirous of a complete 
account of the work may be referred to our last volume, and to 
the book by E. P. Edwards, which also contains an abstract of 
Smeaton’s own account of his work, by F. Williams, and 
published by Messrs, Simpkin, Marshall, and Co. 


KILLING THE GOOSE, 

Ir is just three years since a four weeks’ strike of the Durham 
colliers produced such fi ial embarrassment to three large coal- 
consuming firms in the north as to cause their suspension. In 
one day Messrs. Hopkins, Gilkes, and Co., Limited, Lloyd and 
Co., and the Skerne Iron Co., failed to meet their 
obligations. No doubt all of these firms were financially weak, 
and the strike was only the last straw that broke them down. 
The works have all now passed into other and stronger hands, but 
with the exception of Messrs. Hopkins, Gilkes, and Co., which never 
ceased work entirely, they remained idle several months, and an 
immense number of men were thrown out of employment. 
In these cases it was not the employés of the tottering firms who 
made the strike. It was the colliers who worked for the colliery 
owners who supplied them with coal, and the punishment, 
although it was first visited on the ironworkers, extended no 
doubt largely to the colliers, whose coal and coke was for a time 
no longer wanted. All this happened in May, 1879. Now in 
May, 1882, we have another and indeed more direct and flagrant 
case of “ripping up the goose.” The failure just announced of 
Messrs. Johnson and Reay, iron manufacturers and coalowners, 
of Stockton-on-Tees was immediately caused by the fortnight’s 
strike of ironworkers against Sir J. W. Pease’s award. We need 
not ‘go into the circumstances attending the claim, the aroitra- 
tion, the award, the strike against it, and the eventual accept- 
ance of it. The facts have been placed before our readers from 
week to week in our correspondence from the affected district. 
Our present object is to point out how the operative classes 
punish themselves in seeking to gain their ends by the unjust 
punishment of others. Esop’s fable of the goose and golden 
eggs never had a clearer and more forcible application than this. 
To force a 74 per cent. advance, which the independent arbi- 
rator, after a patient hearing, decided was not due, the work- 
men i 7 Messrs. Johnson and Reay have lost their 
situations, altogether and driven their employers into bankruptcy ; 
and all this by a body of men who are subscribers to, and have 
hitherto professed to be upholders of, a system of “ arbitration 
and conciliation.” 


LITERATURE. 


¢ Disposal, for the Guidance of Sanitary Authorities, By 
Henry Rosinson, Memb. Inst. C.E. Second edition. Lon- 
don: E. and F.N. Spon. 1882. 
Tuis is a very useful little work, of eighty-six octavo pages. 
Its principal value consists in the clear and terse descrip- 
tion given of the various methods of dealing with sewage 
which have been adopted in the case of various towns 
named by the author. We have in this way much useful 
information put into a very convenient form ; but it must 
not be supposed that instructions are given which will 
— any who ~ ignorant of his 
subject to design a complete system of sewage di 
which shall Give 
It,can hardly have failed to occur to our readers that of 
late very little has been heard of sewage disposal, or irriga- 


with what, according to some ‘persons, remains to be 
done. The truth seems to be that a few years 
ago there was a great scare concerning the pollution 
of rivers. The effects of this scare have nearly died away, 
and the tendency is now to err on the other side, and 
do too little. No doubt much nonsense has been talked 
about rivers’ pollution, and yet more by those who hoped 
to make money out of sewage. Mr. Robinson’s book 
brings to the hard test of experience many of these state- 
ments, and they turn out to have been much exaggerated. 
We may cite one case—that of Aylesbury—where the 
A BC process is in use. The manure produced costs the 
corporation £3 2s, per ton, and, according to Professor 
Wanklyn, it contains only 0°07 per cent. of free ammonia, 
and 0°02 per cent of albumenoid ammonia. According to 
Dr. Wallace it is worth 33s, per ton, but we do not know 
what price is obtained for it. It is stated that the sewage, 
after clarification, is delivered quite clear and harmless ; 
but the quantity of ammonia taken out of it is so small 
that it would seem that the sewage, to begin with, 
must have been almost innocuous, whatever its colour 
may have been. It would seem that in some districts 
advantage has been derived from “ fortifying” sewage 
sludge. Thus at Wrexham, to each 12 of dried 
sewage sludge are added 7 parts of fine raw bone meal and 
1 per cent. sulphate of ammonia. The resulting manure 
gives on analysis 4 per cent. of ammonia and 20 per cent. 
of bone phosphate, and is cheap to the farmer at £6 10s. 
per ton. What it costs the town we do not know. 

Mr. Robinson might, apparently with little trouble, 
have made his book more useful than it is by giving a few 
figures. Thus, he might have told his readers what prices 
are obtained for sewage manure, and he might have given 
its cost more minutely than he has done in some instances ; 
but even as it is, the work is one which we can recommend 
to every borough engineer, and we might say every town 
councillor. It is small, handy, well printed, and con- 
veniently arranged, and we have no reason to doubt that 
the information it conveys is trustworthy. 


ELECTRICAL ACCUMULATORS OR SECONDARY 
BATTERIES. 
By Proressor Oxtver J. Lopez, D.Sc. 
No. L 

A parrery is an arrangement for setting electricity in 
motion, «.¢., for producing an electric current by means of 
chemical action. It generally, or always, consists of a 
liquid able to conduct electricity and of two solid con- 
ductors immersed in it, on which it is able to act chemi- 
cally. If the two conductors differ in the smallest degree 
in respect of their chemical affinity for some active con- 
stituent of the liquid in which they are immersed, then, 
as soon as they are joined by a wire, a current is always 
found to flow—strong or weak according to the degree of 
the difference between the surfaces of the two conductors, 
and also according to the dimensions and nature of the 
connecting wire and of the conducting liquid. 

The distinction between a primary and a secondary 
battery is in no sense an important one when we are con- 
sidering either as the producer of a current ; and we may 
have in our minds an old Volta cell, or a Smee, Grove, or 
Daniell, just as satisfactorily as a Planté or a Faure, while 
we consider the ensuing few theoretical remarks. 

I shall use the term “radicle” in preference to “element,” 
as being more general. Radicles may be elementary, but 
they may also be compound. The atom of hydrogen, of 
oxygen, or of lead, is a radicle, but so is the group SO, or 
NO,. A-radicle is any group of atoms that can combine, 
or be removed from combination, with another group. 
Chemists have long been accustomed to divide radicles into 
electro-positive and electro-negative, or “basylous” and 
“chlorous,” though they have been slow to recognise the 
full physical meaning of this distinction. They have also 
classified them into monad, diad, triad radicles, and the like ; 
and without entering into the disputed question of whether 
atomicities are fixed or variable, it is absolutely certain 
that ina definite compound, and when released from defi- 
nite compounds, certain radicles are monad, diad, or triad, 
as the case may be. 

It is, moreover, known that radicles can exist temporarily 
in he free state, bt they are said to be dissociated ; 
and that many liquids—not to speak of gases—contain a 
number of such dissociated molecules, the number depend- 
ing on the temperature as well as on the nature of the 
liquid, and being on the average pretty constant—that is, 
they are equally distributed through the whole liquid, and 
if some are by any means oman more will at once be 
formed to keep up the average. Not that any one radicle 
need remain long dissociated—there is, no doubt, a con- 
tinual interchange—but the average number dissociated is 
definite under definite physical conditions. 

Now there is a large class of liquids whose dissociated 
radicles are all charged with electricity—half of them 
with positive, and these are they which chemists call 
electro-positive or basylous radicles—half of them with 
negative, called therefore electro-negative or chlorous. 
Moreover it was shown by Faraday that the charge 

¥ every monad radicle, of what kind soever, is 
precisely the same in quantity, though it may differ in 
sign ; and that diads have twice, triads thrice, this atomic 
charge,and so on. The existence of these charges is certain 
from the facts of electro-chemistry, and the electrical charge 
appears to be the essential condition for even the momentary 
existence of a free radicle. It further appears that when 
two opposite radicles combine their charges are either lost 
or are masked by proximity ; and that before two radicles of 
the same kind can unite intoa molecule their charges must 
be — up to some third body. A liquid which possesses 
such dissociated and oppositely charged radicles, saunterin 
about in it, is apso facto susceptible of being pene 
by electrical means, and is called an electrolyte. Liquids 
which have no such charged and dissociated molecules are 
not electrolytes, and will not conduct electricity. Electro- 
lytes conduct electricity by a bodily transfer in opposite 


two equal opposite convection currents, one of the positive 
radicles the other of the negative. The resistance of the 
liquid depends upon the slow shearing asunder of these 
two sets of radicles by a process closely analogous to diffu- 
sion, for it is possibly only assisted or directed by electricity 
in the immediate—molecular—vicinity of the electrodes. 
What are these electrodes? They are conductors intro- 
duced into the liquid, with the property of exerting upon 
the charged radicles in their immediate neighbourhood 
unequal, or else opposite, forces. Thus, suppose they are 
two plates of platinum connected with a battery, so that 
one plate is always +, the other always — ; suppose 
for simplicity that the dissociated radicles are hydrogen— 


electro-positive, and oxygen—electro-negative, respec- . 


tively. Oxygen atoms close to the positive electrode are 
attracted by it; they deliver up their charges to it, and 
uniting into molecules, rise as gas. Their places are taken 
by others from the slightly more remote region, and so on, 
a virtual procession of oxygen atoms continually taking 
place towards the positive plate, each carrying its charge 
with it. The same thing happens on the hydrogen side, 
only that twice as many hydrogen atoms take part in the 
action, the charge of each being half that of an oxygen atom. 

This, then, appears to be the state of things in ordinary 
electro-chemical decomposition ; only the radicles liberated 
on the surface of the electrode will combine with it, if in 
any way possible, instead of merely combining with each 
other and becoming free. Thus the hydrogen alloys itself 
as well as it can with the platinum ; and the oxygen, if it 
finds any copper or other less noble metal on the surface of 
the electrode, will readily combine with it ; the ordinary 
chemical affinities being enhanced by the electrical 
attractions. 

But now, instead of two oppositely charged plates of the 
same material, let us immerse in the liquid a plate of zine 
and-a plate of copper, or any two metals which have a dif- 
ferent affinity for oxygen. The oxygen atoms are now 
attracted to the zinc just as they were to the positive plate, 
but apparently by a chemical, not an electrical, force. It 
may be possible ultimately to reduce chemical forces to 
electrical ones, or vice versd ; but at present it seems neces- 

to draw a distinction between them. This attraction 
for the oxygen is, as before, only to be supposed to be effec- 
tive within far less than a microscopic distance of the plate. 
The replenishment of the oxygen into this region is wholly 
carried on by diffusion and fresh dissociation. The aa 
on the other side pulls the oxygen too, but less powerfully. 
Nothing more than slight motion and very slow combina- 
tion, however, is found to go on so long as the two plates 
are kept separate, we oy ah are pure and homogeneous ; 
but the tending of the negatively charged oxygen towards 
the zine makes it transfer negative electricity to the copper 
as soon as they are connected by a wire. 

The copper so connected, being now negatively charged, 
actually repels the oxygen atoms, and is protected from 
their’ attack, while it attracts the hydrogen. We now 
therefore have the continuous opposite processions again, the 
oxygen atoms combining with the zinc, and neutralising by 
their charges positive electricity atits surface, in other words, 
partially giving up negative electricity to it ; the hydrogen 
atoms going to the copper, hydrogenising it to some extent, 
but soon giving up their positive charges to it, unting with 
each other and escaping from the liquid. A constant cur- 
rent must therefore be flowing along the connecting wire, 
of negative electricity from the zine to the copper, of 
positive from the copper to the zinc. 

Next, suppose two plates of the same metal, say both 
platinum or both lead, not connected with any battery, but 
with their surfaces in different chemical conditions—say 
one coated with hydrogen, the other with oxygen. Plainly 
the same kind of action can goon. The oxygenised plate 
will be attracting the hydrogen like the es Wy or like the 
negatively charged plate connected with the pole of a 
battery ; the hydrogenised plate will behave like the zinc 
or the positively charged plate. The positive current will 
flow along the connecting wire from the oxidised plate to 
the hydrogen-coated one. 

We have thus a battery which will maintain a current so 
long as the plates continue coated or combined with the 
two gases; but the action of the current is obviously to 
destroy these and restore the plates to a condition of 
equality. A battery may be made, then, either of two 
different metals, one of which attracts oxygen more than 
the other—this case we will not now further consider—or 
else of two pieces of the same metal, one more oxidised 
than the other or one more hydrogenised than the other ; 


or, still better, one oxidised and the other hydrogenised. . 


Take, for instance, two plates of lead and immerse them in 
dilute sulphuric acid ; let one be bright and metallic, the 
other rusted over with a coat of oxide of lead. As soon as 
metallic communication is made between the two plates, a 

itive current of electricity continually flows al.ag it 
meee the oxidised plate to the other, the bright plate 
becoming gradually oxidised and the other ming 
gradually reduced. If the plate has been oxidised by 
exposure to hot air, or by ordinary chemical means, such a 
battery would be called a primary one ; if the coat of oxide 
has been produced by passing through the cell an electric 
current from some independent source, then the battery is 
called a secondary one. 

I will next week consider more particularly the con- 
stitution and detailed behaviour of such secondary 
batteries. 

Queen’s College, Liverpool, May 16th. 


DreaTH OF Mr. DUGALD CAMPBELL.—We have to record the 
death of Mr. Dugald Campbell, which took place on the 12th inst. 
at his house in Holland-road, Kensington, For many years past 
Mr. Campbell has been known as an analytical chemist and expert 
witness, especially on questions relating to water supply and 
sewage. He was frequently consulted by various departments of 
the Government, ially by the Inland Revenue, and the Com- 
missioners of Patents entrusted him with the preparation of 
several volumes of abridgments. a years he was 
ably seconded in his various researches by his assistant, Mr, H. R, 
Gregory. Mr. Campbell was in his sixty-fourth year. 
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THE ELECTRIC LIGHTING COMMITTEE. 
Tue Select Hybrid Committee on the Electric Lighting Bill, 
introduced this session by the Board of Trade and sundry private 
promoters, resumed their inquiry on Thursday, May 11th, the 
chairman, Mr. E. Stanhope, stating that in consequence of the 
great public importance of this inquiry the Committee had re- 
solved to sit as usual on that day, although there had been some 
desire to adjourn because of the funeral of Lord F. Cavendish. 
The order in which the several interests represented should be 
taken having been settled, * 

Mr. Farrar, Secretary to the Board of Trade, was recalled for a 
moment, in order to explain that the Bill did not propose to make 
any distinction between England and Scotland in regard to the 
preferential claim of local authorities to supply the electric light, 
whether there were now gas — or not, or in to those 
at present supplying gas, whether they were corporations or com- 

ies. 

Sir Joseph Heron, town clerk of Liverpool, was called and 
examined by Mr. Littler, Q.C., as the first witness in support of 
the case of gas supplying corporations. He stated that the Cor- 
poration of Manchester were favourable to electric lighting, and 
would be prepared to undertake such a supply if necessary or 
generally desired, irrespective of the question of cost, but they had 
the strongest objection to any but themselves being authorised to 
undertake the supply, and for that purpose to have power to 
break up their streets. In support of this contention he mentioned 
that for years the Board of Trade had been urging upon municij 
bodies the desirability of getting the lighting and water supplies 
into their hands, in order to have control over the disturbance of 
the streets. There was no reason, in his opinion, for any difference 
bet the conditions imposed on gas supply and on electric light 
supply ; and he claimed that a gas ie corporation which 
had done its work satisfactorily ought to be protected by Parlia- 
ment against injurious innovations, although he would not have 
them able to prevent proper experiments with electric lighting. 
In expressing these views he was representing about 150 corpora- 
tions and other local authorities, who had an te capital of 
40. or 50 millions involved in their ndetaines The Man- 
chester Corporation supplied gas to 400,000 consumers in 
their own boundaries, and to 250,000 beyond those limits, who 
preferred to take the Corporation gas in order to get it ata less 
price than those districts could supply it, and also to be free from 
the nuisance of gasworks. A e profit was made out of this 
supply, and the Corporation had for many years spent about 

,000 a year out of the profits in local improvements, from 
which course the outlying districts derived some advantage without 
any risk or liability. The Corporation could refuse assent to an 
application for a licence to supply electricity in their own limits, 
but not an application affecting the outside township, for by the 
Bill only the consent of the local authority was required. 
would of course deprive the Corporation of any power of control, 
although they were really the lighting authority, and the result 
of a licence being ted in any of those districts would be to 
diminish the demand for gas, and so injure the business of the 
Corporation. That difficulty might be met to some extent if every 
party interested had an opportunity of being heard before the Board 
of Trade, as Mr. Farrar had suggested, but he contended that 
there ought to be an ultimate appeal to Parliament in regard to 
licences, as in the case of provisional orders. He objected to the 
decision resting with the Board of Trade, for he had little confi- 
dence in that department in this matter, and he urged that 
licences should be placed in precisely the same position as pro- 
visional orders. A power of refusal by the Corporation would 
tend to prevent extravagant experiments, and would promote 
rather than hinder the objects of the Bill ; and as a matter of 
public economy it would be better to entrust electric lighting to 
corporations in the same way as in the case of eS lighting. He also 
thought the licences to be granted should strictly limited to 
experiments, for otherwise a local authority might give a concession 
to a bogus electric company in order to reduce the price of gas or 
lowering the value of a gas property. Again, any such experi- 
ments ought to apply to a whole district, because, if' that were not 
done, an electric company might take the best part of a district, 
and leave the rest to be supplied by the Corporation or existing 
gas companies at a loss, because they were bound to maintain their 
works and give a supply where it was demanded. 

In reply to Mr. Wright, on behalf of the Liverpool ration, 
Sir Joseph Heron said it would be a serious inconvenience for 
several bodies to have the right to break up streets independently 
of the municipal authority. He could not say how the wires might 
ultimately be laid, but he hoped they would be laid underground, 
for overground wires were both unsightly and dangerous. He 
thought it would be more practicable to lay the wires under the 
footway than under the carriage way. 

In answer to Mr. Moulton, who represented various electric light 
companies, the witness said the Manchester Corporation did not 
object to electric lighting in the city or elsewhere, if they had 
some power in regard to the licence; but the breaking up of the 
streets ought certainly to be in the hands of the Corporation, and 
therefore they ought to have some part in the supply of electric 
lighting. If this power of control was not given them, then they 
must be relieved of their rr liability to supply - 

Replying to members of the Committee, Sir J. Heron said he 
thought the Corporation, as a gas company, would be entitled to 
some sort of compensation if electric light companies were allowed 
to enter their cee supply limits, though he did not expect to 
get any. He did not propose that the Corporation should have a 
power of veto upon an application for a licence, but simply that 
ag, a som be entitled to be heard as well as the local authority. 


view a gas-supplying authority should have a — right to 
supply electric light if they were willing to soppy it, and he 
should prefer to have a statutory preferential might; but not 
hoping to get much from the Board of Trade, he only asked to be 
pl in the same position as a local board in respect to a licence. 
A preferential right would not, however, stitute a 1 
because it could be made subject to conditions as gas was. 

Some further evidence somewhat similar in effect was submitted, 
and the Committee adjourned. 

On Friday Mr. Thomas Mosscrop, alderman for the borough of 
Bolton, and chairman of the Gas Committee of the Corporation, 
was examined by Mr. Pembrol phens, Q.C. He said the 
ee ae at Bolton would be taken over by the Co: tion, who 

already spent over half a million of money on the works, and 
were now seeking parliamentary powers to construct additional 
works and raise more funds. The Corporation had extended the 
works from time to time, not from any grasping spirit on their part, 
but at the request of customers. The Corporation had been com- 
pelled to extend their supply to outside districts, and the amount 
consumed in these districts was about one-fifth of the entire supply. 
If electric lighting were supplied in the outside districts by private 
independent panies, it would have a serious and prejudicial 
effect upon the Corporation as manufacturers of gas. He believed 
the Corporation were willing to supply this light themselves; in 
fact, they had a bill before Parliament for that purpose. In his 
opinion the Corporation could give, with much greater advan’ 
rs anyone else, whatever new ies of light might be adopted. 

Mr. Gaine, town clerk of the borough of Blackburn, was also 
examined on behalf of the gas-supplying corporations. He con- 
sidered the Bill should state clearly that the licences to be granted 
were to be experimental only. In his opinion power to renew them 
should be omitted from the measure. When an application was 
about to be made for a licence, full notice should be given to the 
local authority supplying gas ; in fact, for himself he would carry 
it even beyond that, e was in favour of the local authority 


to test whether any system of electric lighting could be made a 
commercial success or not. He particularly desired to guard 
against the licences becoming undertakings which might at some 
future period compete with the existing gas un ing. The 
Corporation of Blackburn had devoted the whole of their profits 
to the reduction of the price of gas to the consumers within the 
whole of the gas limits of the Corporation. He was fully of 
opinion that the suggestion that the Municipal Corporations’ 
Association’s Board made in their memorial to the Board 
of Trade should be submitted to the Committee, namely 
that so far as the provisional body was concerned, the local 
authority supplying gas ought to have priority if an electric 
lighting undertaking was to be established. He considered 
the Corporation he represented ought to have the right of sup- 
plying the new light in their district upon the ground that 
they spent a large amount of public money. He believed it 
was of the utmost importance that only the municipal authorities 
should have power to open up the streets. If there had been time 
cases would have been presented, not only in the interests of Black- 
burn, but in the interests of Bolton, Birkenhead, Birmingham, 
Batley, Bury, Aberdeen, Belfast, Greenock, Carlisle, Limerick, 
Leeds, Leicester, Oldham, Nottingham, Macclesfield, Wigan, Stock- 
ton, and various other towns. In his opinion it would be most 
inequitable if the local boards in the outer districts were permitted 
to take the cream of those districts that supply them with electric 
light, leaving the present gas authority still under obligation to 
supply gas. When they had once put mains down they could not 
stop their supply to the private consumer, because as long as they 
carried on the undertaking they had no right to take up a main. 
If they attempted to do so they could be restrained by an injunc- 
tion. It was clear, he thought, that the obligation remained on a 
Corporation supplying gas to continue supplying it to outside dis- 
tricts. 

In answer to questions put - various members of the Committee, 
witness said that if electric lighting was required in his district the 
Corporation should have priority when the claims of different 
parties to supply it came to beconsidered. He believed that if the 
electric light were a success the public would have it, and no doubt 
would unite with the Corporations supplying it. He did not argue 
that Corporations should stand in the way of oy gy but that if 
— were to be made it should be done by Corporations. 

ilst the old gas company at Blackburn used to charge 4s. per 
thousand for their, gas the Corporation now charged 3s. 4d. per 
thousand. The effect of a new company coming to supply light 
would be a general rising of the rates. He considered the Corpora- 
tion was more likely to attend to the interest of the consumers for 


the cheapening and development of the light, if the supplying 
of it were entrusted to them, than would be an independent new 
comer. 


If electricity was to take the place of gas, the same thing 
would occur with taken howd with regard to 
gas, and the Corporations would have to buy up the undertakings. 

e certainly was of opinion that Corporations could make and 
supply the electric light at a cheaper rate than a private company, 

use they did not require a profit to pay a percentage 
as did a private company. He did not think the pre- 
ferential right for which he asked would put an end to experi- 
ment. Doubtless the electric light companies would consider 
themselves contractors under the Corporations, and consequently 
they would make experiments with a view of having contracts 
given them on behalf of the public. He was in favour of private 
companies being allowed to supply the electric light if the Corpora- 
tions did not do so. The success of the electric fight would injure 
the capital invested by Corporations in gas undertakings. To save 
the capital he — that whatever profit was to be made out of 
the new form of lighting should go to the Corporations. Whilst 
he thought the conditions of purchase offe the Corporations 
were favourable, he did not think they went far enough. He did 
not consider it should be allowed to come to purchasing ; he was in 
favour of the local authorities having the power to start the under- 
ar in the first instance. He did not think the electric light 
would stand a poor chance in some municipalities, owing to its 
being looked upon as a rival to gas. If the electric light proved to 
be a success the public would demand it and the Corporations would 
have to supply it. He believed the rights of public authorities who 
merely supplied gas within their own municipalities would be pro- 
tected by the provisions of the Bill. If municipalities got the 
right of priority, if they desired to have the supply in their own 
hands, he was satisfied with the clause having reference to 
provisional orders. 

Having received this evidence, the Committee decided not to 
hear any further witnesses on the case of the gas-supplying 
Corporations, inasmuch as according to the learned counsel their 
views were generally the same. 

Mr. Littler therefore addressed the Committee on behalf of the 
Corporations, and the Committee adjourned until Monday. 

On the reassembling of the Committee on Monday, 

Mr. Pope abel them in support of the case of the several 
gas companies petitioning on the Bill. The learned counsel said 
the companies he re ited disclaimed entirely any right toa 


to it ash 


presen 
monopoly of the supply of light, for they were quite prepared to 
take the ordinary ch of competition as the result of scientific 


investigation ; but if a competing system was to be authorised 
they felt they ought to be relieved of the liabilities of supply to 
which they had consented as the price of their quasi rps A 
Municipal authorities and speculative companies he thought might 
be left to take care of themselves ; and as the practicability of the 
electric light could only be tested by practical experiments on a 
large le, the whole question resolved itself into one of 
disturbance of streets and private property. He held that 
electric lighting had not yet sufficiently advanced for the 
fixing of statutory conditions as to price, &c., such as were 
imposed on undertakings, and therefore legislation was 
premature. This difficulty was not got rid of by leaving the 
matter to the Board of Trade, and moreover, the suggestion of 
legislation by departments was totally at variance with the prin- 
ciple of constitutional and representative government. Inventors 
and companies should be free to press their schemes in their own 
way with the stimulus of profit in view, under conditions, however, 
which would prevent a local authority from ing arrangements 
with bogus companies in order to reduce the price of gas, or to 
depreciate the value of a gas undertaking which they wished to 
purchase. The gas companies objected to being held to their 
statutory obligations if electric lighting companies were to come 
in and deprive them of their benefits; but if the Board of Trade 
only allowed experiments, then they would ask to have their 
liability suspended during the progress of the experiments. 

e Live’ mpany, and while following principally the 
line tee by Mr. Pope, he strongly enforced the principle which 
he said had always been maintained by Parliament, that public 
money ought not to be used against private en , as would be 
the case if local authorities were allowed a erential right to 
supply electric light under this measure. 

or three witnesses were examined on behalf of the different 
interests, and the Committee adjourned. 

On Tuesday, before the inquiry was resumed, Mr. Wright asked 
whether the Committee intended to invite any evidence with 
respect to the extensive experiments in the City of London with 
electric light. ‘ 

The Chairman replied that the Committee had not yet made up 
their minds upon that question. 

Mr. Dunscombe, engineer to the Corporation of Liverpool, was 
then called, and in a het Mr. Wright, he stated that the electric 
lighting experiments which had been made in that city had not 
8 ed, first, because people had damaged their wires, which 
were stretched from pole to pole along the streets; and nee, 
b n 


supplying gas being in a position to give consent to the app 1 

He, however, would be content if the Bill made the licences experi- 
mental, though it did not give an actual veto to the local authority 
supplying gas. Three years would, in his opinion, be ample time 


on t o ial circumstances the Corporatio 

not been able to allow the wires to be laid underground. : 
Mr. Wright addressed the Committee as the representative of 
the Liverpool Corporation, and Mr, Fitzgerald argued the opposi- 


oo to certain parts of the Bill of a number of districts around 
iW, 


Mr. Lang, chairman of the Northern Light and Power Com 
Dundee, was examined on behalf of that company, ogiak a e 
Bill, and then 

Sir Frederick Bramwell was called on behalf of the electric 
lighting companies, and examined by Mr. Moulton. He said: I 
am interested in electric lighting, and have given a good deal of 
attention to the subject. Since 1879 electric lighting has made 
great progress, the most important being the introduction of the 
incandescent light, which gets rid of the difficulty that the com- 
mittee on electric lighting felt, namely, the subdivision of lights, 
and which makes it —_ for domestic purposes. 

In consequence of this p , in your opinion is electric light- 
a ix the present time capable of taking upon itself the burden of 
lighting the whole of a town?—I think it has arrived at that posi- 
tion, to be enabled to supply light to the whole community. Have 
you given your attention to the Bill before this Committee ?—Yes, 
and it has for its object the facilitating of electric lighting for the 
wants of the community. There seems to be a great deal of 
power vested in the Board of Trade, but I presume that it is 
properly left there. — Contrasting the electric lighting with 
gas, would the interference with the streets be as important in 
electric lighting as with gas?—No; obviously a bendable wire is 
much more manageable than a cast iron pipe:-—Do you think a 
lamp or burner which would injure the supply should be pro- 
hibited ?—I think it should. There are similar provisions in the 
water ey go bills, prohibiting cisterns u for rain water 
being used for the water supplied by the water companies.—Speak- 
ing as an electrician, you think it quite possible that a person 

lying this kind of electricity to an unsuitable purpose might 
affect the supply to his neighbours, and that that ought to be 
guarded against ?—Yes; I would have a provision so as to have 
lamps that would not interfere with other lamps.—You have 
convinced yourself that electricity might be supplied at a cost com- 
parable with that of gas?—I think so.—What conditions do you 
consider absolutely essential for electric lighting to succeed com- 
mercially ?—I think it should be supplied in what I would call a 
wholesale way, by the supply of a sufficiently large district to 
enable the apparatus to be put up to secure economy in worki 
and in m: ement. I think that the conditions ought to be suc! 
as to stimulate the parties to carry it through successfully. 
should like to have a population of some fifty thousand at least, 
both for public lighting and for private lighting, to develope the 
thing properly. Engines of enormous power would be — > 
and there would be great economy by having the thing tried on a 
large scale. Is there anything in the Bill which is detrimental to 
electric lighting ?—Clause 3, which provides for proceeding to the 
Board of Trade from time to time by provisional order, and 
authorising any local authority or company to supply electricity 
with or without the consent of the | authority, says that the 
power shall be exercised for seven years, and then that the ] 
authority may insist upon purchasing the undertaking, and if they 
did not do so, they ma po reassert their power at the end of other seven 
years. I do not think that any persons with capital would embark 
their money to carry out electric lighting, when they would have to 
surrender their plant at the end of seven years on the terms pro- 
posed in the Bill. If the electric companies are only to have this 
short time for making profit, they will no doubt get the maximum 
price istent with getting the maximum return from the busi- 
ness, and this would restrict the area which would benefit by the 
light. I would lengthen the time for the purchase of electric 
lighting companies to at least twenty-one years.—You are per- 
fectly willing that one condition of the provisional order should 
be that the supply should be effective ?—Quite so. 

Mr. Michael : You think that the electric light has got out of 
its experimental stage ?—Yes.— What company do you belong to ?— 
The Edison.—You would be in favour of supplying the Edi 


ison 
light all over the country ?—Yes, unless there was another as 
good.—Then you are a witness for the Edison Company ?—I am 
a witness for the Edison and others,—Su posing that the 
Board of Trade should determine that the Edison light should 
be used at Manchester, do you know of any local circumstances 
which would render it calle that any other than that electric 
light should be adopted there ?—I do not know that, but I do not 
suppose that one company is to do the whole work of the United 
Kingdom.—How would you propose that the value of the electric 
light should be ascertained at the end of twenty-one years ?— 
suggest that they should be paid for the profits being made at that 
time, and not receive prospective profits or back dividends, as in 
the case of gas and water companies.—But the object of the 
Government in bringing in this Bill is expressly. to prevent 
ages being paid for, except the undertaking qué undertaking? 
—lI confess it appears to be so monstrous a proposition that I can 
hardly believe it.—Is there such an amount of information at the 
present time as would enable the Board of Trade to make regula- 
tions and restrictions similar to those observed with respect to the 
supply of gas and water ?—No : but power is taken to make regu- 
lations from time to time, as knowledge increases. 

Cross-examined by Mr. Littler : Would you not have to provide 
insulators and a tolerably sized trench to your wires ’—Yes. 
Would not there be some danger without having good insulators? 
—I do not believe there would be any more danger than with gas. 
—What do you think of the position of those Corporations who 
have been encouraged by Parliament to spend money for gas, and 
the electric light coming in and ny nag om J their property ?—I think 
that they will have to supply gas for the purpose of power and the 
—— of heating ; and there will bea lage market for it.—You 

o not anticipate any loss?—I cannot say that.—I want to know 
whether we have enough knowledge to limit the profit or the price 
of electricity ?—I think you may the profit, but not the price.—Do 
not you think that in any general Act there should be some limit 
put upon them ?—Yes.—Can you put any limit as to the illumi 
nating power ’—No. 

Re-examined by Mr. Moulton : Is there anything in the Bill to 
compel the Board of Trade to allow any particular number of 
electric lighting companies to interfere with the streets ?—No.— 
Have you any fear that the Board of Trade would not make such 
regulations as are necessary for the purpose of electric lighting ?— 
I have not.—With regard to Corporations becoming trading com- 
munities, you are strongly against that ?—Yes.—Do you think that 
the consumption of gas will be less than when gas companies were 
formed ?—In the immediate future I think it will increase, but Ido 
not think it will go on increasing. I think that gas will be largely 
used in the distribution of power. 

The Committee again adjourned, 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS, 


(From our own Correspondent.) 
THE anxiety of local consumers of best sheets to complete orde 
for manufactured hardwares before the Whitsuntide holidaysi:s 
causing a pressure at the best sheet mills. e same millsy: 
also busy on export account, Australia, Germany, and Russia 
being good customers, through merchants, £12 to £14 was again 
quoted for working-up sheets, but it was not easy to get these 


The somewhat better tone observable last week about the 
galvanising and general merchant sheet trade is maintained, but 
the improvement has not as a rule increased in the interval, 
One evidence of this is the fact that some makers who su 
their own raw iron wants are curtailing their production in 
latter department, having large stocks already accumulated. There 
is much complaining as to the Jowness of sheet — and disap- 
pointment is expressed that greater success ould not have 
attended the recent effort to bring about a uniform ent 
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of production. It is some satisfaction, however, that at numbers 
of mills masters are of their own free will limiting the output to 
some extent. Singles were to-day re-quoted at £8, doubles at 
£8 10s, to £9, and trebles at £9 10s, to £10, 

The hoop and bar firms Sate most activity after the sheet 
trade. Much of the work is for foreign customers. The p' 
quoted for heops were £7 to £7 2s. 6d., ordinary qualities, but 
consumers are generally desirous of purchasing at from 2s, 6d. to 
5s. under these rates, and they are not wholly unsuccessful. Bars 
of medium rag were priced at £6 15s. to £6 10s.; and common 
bars at £6 5s. to £6. This last figure was the price asked for 
hurdle bars, but here and there they might have been had at less. 
There has of late been some discussion on the market as to 
whether the £7 10s. which the ‘‘list” houses quote for bars is 
being actually realised by them. In the face of the much lower 
figure than this £7 10s., at which bars of excellent quality can be 
got, there were numbers of people who freely expressed the 
opinion that the ‘‘list” prices were not being obtained. 

The Round Oak bars of the Earl of Dudley were quoted 
£8 7s. 6d. Plates rolled by the “list” houses were £9 and £9 10s. 
for boiler sorts. 

Tin-plates made in much part by the East Worcestershire houses 
were reported quiet, but prices are tolerably well maintained. 

In the pig iron trade the increased vigour reported last week in 
foreign brands was again noticeable this afternoon. Leicestershire, 
—— and Northampton were the descriptions which went 
0 st. 

Prices of Derbyshire and Leicestershire pigs were much the same. 
Special brands of the former, such as ‘‘ Stantin” and “‘ Staveley ” 
were quoted at 47s. 6d. delivered, but the highest prices that could 
be generally obtained were 46s. to 45s. Northampton pigs were on 
the average 44s. per ton delivered at works. Wiltshire pigs were 
quoted at 44s. delivered at railway stations, but the was 
rather too high to encourage business, 

Hematites were quoted at 67s, 6d. for West Coast and Welsh 
sorts, but the price was beyond what buyers would give; few of 
them offered anything above 65s. Staffordshire all-mine pigs 
in price appeared in respect of one of the best brands of part-mine 

igs offered on these exchanges. Three or four weeks ago, the 
a referred to was quoted at 60s.; this afternoon it was quoted at 


52s. 6d.—a drop, as will be seen, of no less than 7s. Gd. per ton. 
The general run of part-mines were priced at 50s. to 47s. 6d. easy. 
Cinder pigs were £2 to £1 17s, 6d. 

South Wales ‘‘ scrap,” com mainly of sheet shearings, was 


offered at 62s. 6d. per ton delivered; but buyers were attempting 
to secure supplies at 2s. 6d. under this figure. Vendors, however, 
refused to come below 61s. 

Coal was in over-supply as to all descriptions. Furnace coal was 
7s. to 8s, 6d. at the pits, and occasionally 9s, Steam coal for rail- 
= use, mined on Cannock Chase, 5s. 6d. to 6s. 6d.; and forge 
coal mined in the same district, 6s. to 6s. 6d. and 7s. 

The work of the South Staffordshire Mines Drainage Commis- 
sioners is beginning to bring forth good results in the Bilston 
district. Preparations are now being actively made for the re- 
starting of the Yew Tree Colliery, Coseley, which has been stand- 
ing for five or six years owing to the flooding of the mines. The 
pumping operations of the large water engine in the neighbourhood, 
recently started by the Commissioners, has lowe’ the water 
sufficiently to enable the proprietors to renew mining operations. 

Amongst other constructive work in hand at the Darlaston 
engine yards are two domes, which are to surmount a large 
Government building at Calcutta, the roofing and girders for which 
have lately left Darlaston. some pont and landing stages 
for the Thames, and some railway bridges for the London district. 

At a meeting of the makers of brass and copper wire, held in 
Birmingham on Tuesday, brass wire was advanced to 74d. per 
pound, and copper wire 94d. per pound. 

The operatives engaged in the Birmingham file trade have 
resolved that seven weeks’ notice, ending on July 1st, be given to 
the Birmingham file manufacturers, that, if the discount allowed 
from the 1872 list be not restored from that date, the men will 
cease work. Probably they have been induced to take this step by 
the fact that the Shefficld file manufacturers have just cataeel to 
the Sheffield operatives a discount allowed from an 1878 list. 

At the beginning of the week there was a representative inter- 
view between the puddlers, shinglers, and forge rollers of North 
Staffordshire, and a number of the ironmasters of the North 
Staffordshire district, on the subject of revising the wages scale. 
The puddlers want to be paid the same rates, when doubling with 
the steam hammer and making scrap ball, as are paid in South 
Staffordshire. The shinglers and forge rollers want a restoration 
of the 5 per cent. which they allege was taken off their es in 
1878. e employers assert that the pay in North Staffordshire 
is as good as that of any other district. 


NOTES FROM LANCASHIRE. 


(From our own Correspondent.) 
Manchester.—The iron market here, so far as the actual amount 
of new business offering is concerned, is P gy ed in a condition 
quite as depressed as at any time during the dullest period of last 


year. 

Lancashire makers of pig iron have been doing extremely 
little business during the week. For foundry iron, which is now 
going into stock, there has been scarcely any inquiry, and forge 
iron is only in very limited demand, but for this quality local 
makers are pretty well supplied with orders for the present. The 
este now quoted are about 46s. to 47s., less 24 for forge and 
oundry delivered equal to Manchester. Lincolnshire iron is 
quoted at about the same figure by makers, but there are sellers in 
some cases at quite 1s. per ton less, 

The principal finished iron makers in the district are as a rule 
still kept fairly employed with deliveries under contract and the 
few new orders coming in, but some of the forges are getting short 
of work, and there is some cutting in prices to secure new orders. 
For bars delivered into the Manchester district £6 10s. is still the 
average quoted price, but buyers with — specifications to give 
out would have no difficulty in ar sea em at a lower figure. 

The condition of the engineering branches of trade continues 
generally satisfactory so far as the amount of work in hand is con- 
cerned. Last month’s reports just issued from the various Lanca- 
shire districts connected with the Amalgamated Society of 
Engineers show all through an improvement, with a continued 
reduction in the number of men out of employment, there bei! 
fewer bers in the Manchester district at present in receipt o: 
out-of-work donation than for the last eight years, and of the total 
number of members there is not more than 2 per cent. actually out 
of employment. Of special classes of workmen, such as tool-fitters, 
pattern makers, and heavy smiths, there are, in fact, at present 
none on the books of the society. My own inquiries throughout 
different works in the district corroborate pretty generally the 
above reports, Tool makers as a rule are very busy, and although 
there has been a falling off in the amount of work coming in on 
American account, there are good orders in hand for France and 
Belgium, whilst the home demand is also good both for special and 
general classes of tools. General engineers, locomotive builders, 
and boiler makers are also well supplied with work, and although 
machinists are not so full of orders as other branches of trade, the 

firms are mostly well employed. 

he Messrs. Collier have in hand for a Belgian ironworks an 
improved double machine for rolling solid weldless steel tires, with 
two sets of rolls, one set for roughing out the blooms as they come 
from the hammer until they are within a few inches of the requi- 
site size, and the other for finishing the tires to the exact size and 
section. The machine, which is being cons for rolling tires 
from 1ft. 6in, up to 9ft. diameter, is to be of exceptionally powerful 
construction, and when complete will, with Ne goo and condensers, 
weigh nearly 100 tons, I also noticed in several very heavy 


ae machines, in which improvements are being introduced by 
essrs, Collier and Co.; but further details with r to the 
— and the tire mill I must reserve until the work is in a finished 
state. 

The general committee appointed to carry out the arrangements 
for the forthcoming Trades’ Union Congress in Manchester have 
fixed September 18th and the five following days for holding the 
meetings, and the Co-operative Hall, Downing-street, has been 
selected in which to hold the sittings of the Congress. 

The strike at Messrs. Harland and Wolff, shipbuilders, Belfast, 
against two men who had been regularly apprenticed to the firm, 
to which I referred last week, has been settled. The firm stand 
taken by the employers in refusing to dismiss the two men has 
— successful, and the men who had struck have now returned to 
work, 

In the coal trade business has shown a decided falling off os 
the past week. Any extra demand arising through the Nort 
Wales strike has been got through, and the general local trade is 
also quieter. Stocks are again accumulating in wagons, and pits 
are not working more than four to five days a week. Quoted rates 
are without material change, but prices are generally wanting in 
firmness, and sellers in most cases are open to offers where good 
orders are concerned, At the pit mouth the average prices are 
about as under :—Best coals, 8s.-to 8s. 6d.; seconds, 6s. to 7s.; 
common, 4s. 9d. to 5s. 6d.; burgy, 4s. 6d. to 4s. 9d.; good slack, 
3s. 6d. to 4s.; and common, 3s, per ton. 

Barrow.—I am in a position to report a slightly improved tone 
in the Bessemer pig iron trade of this district, but the state of the 
market is not anything like so brisk or buoyant as was the case 
three months ago. The effect of the increased demand has been 
the means of keeping prices unchanged ; but whether this will 
effect the downward tendency is doubtful, as not much reliance is 
to be placed in the present spurt, the indications being that some 
time will elapse before the market again occupies a satis- 
factory position. Mixed Nos, of Bessemer are quoted at 53s, per ton. 
No. 3 and 4 forge, 51s. to 52s. Quotations for America are 4s. 
lower. The deliveries by sea and land are large, and this tends to 
keep stocks from increasing. Steel rails are unchanged, the quota- 
tion being £5 17s. 6d. The mills are very busy, but the demand is 
onlyslack. Iron shipbuilders have not secured any fresh contracts, 
but have several inquiries on hand. The minor industries are very 
steadily employed. Iron ore in steady demand at unchanged rates, 
Coal and coke steady. 

The pig iron trade in the Cleator Moor district is spoken of as 
being in a very active condition, and smelters are said to experience 
no difficulty in securing orders, 

Rapid progress has been made during the past few weeks with 
the construction of the new dock at Maryport. The sea embank- 
ment is practically finished, and the entrance i com- 
pleted and ready for the gates in a short time. 

Six per cent. dividend free of income tax has been declared by 
the directors of the West Cumberland Iron and Steel Company for 
the six months ending March 31st. 


(From our own Correspondent.) 

THE iron market held at Middlesbrough on Tuesday last was 
well attended, and was characterised by a steadiness of tone. The 
ironmasters held their usual meeting before "Change, and decided 
to make no alteration in price. The collapse of the ironworkers’ 
strike has saved them from the necessity of the further restriction 
of output which they had gravely contemplated a few days before. 
The strike, while it has lasted, must have prevented the consum 
tion of about 25,000 tons of pig iron, and it will take some weeks 
before that excess of make is absorbed. This has afforded 
unexpected relief to the “‘ bears,” who were being very hard pressed 
to deliver the iron they had sold, and could not purchase. How- 
ever, the ironmasters do not intend to allow themselves to be 
diverted from their previously determined course on this account. 
They will steadily pursue their policy of regulating their production 
by the demand, and there is little doubt but that they will be 
successful in the long run. No. 3 g.m.b. was quoted by makers 
at 43s. 6d. f.0.b., and by merchants at 43s. Warrants, which were 
rather more plentiful than the week before, were offered at 43s. 
The manufactured iron trade is dull. The platemakers had their 
usual meeting before Change to confer upon position and prospect 
They regard the strike as having had a strengthening effect on the 
prices, inasmuch as it has had the effect of taking about 20,000 tons 
of manufactured iron out of the market. It was reported that the 
men had resumed work at every ironworks, on the terms against 
which they struck. Being naturally much impoverished by the 
struggle, t 7 are now working well in every instance. The moral 
effect upon them has also been very good ; in fact, the undeserved 
victory they obtained in February so elated them, that they have 
been extremely difficult to manage ever since, and would have 
been —— some other struggle took place in which they were 
worsted, 

The failure is announced of Messrs. Johnson and Reay, of 
Stockton, iron manufacturers and coalowners. The immediate 
cause was the embarrassment produced by the strike, and the 
immediate effect will be to throw some 800 or 900 men out of 
employment. Thus again, and in another way, will these foolish 
men be punished for their unreasonable conduct in emir Mr. 
Pease’s award. It appears that Messrs. J. Backhouse and Co., 
bankers, held a mortgage over the works for £24,000, including 
—- and interest which was in arrear for some years, and they 

ave foreclosed. A bailiff has been put in possession on their 
account. It is not known yet whether the bankers will carry on 
the works for the present, or whether — will allow them to 
stand. Much sympathy is felt for Mr. Reay, the managing 


partner, who is universally respected. 
The price of plates is still £7 5s. at works, and of bars and 
angles £6 10s. It is said, however, that holders of second-hand 


lots are willing to take from 5s, to 7s. 6d. per ton less than these 
prices. 

The Hammond Electric Light Company has issued a prospectus 
setting forth that it is now pre to rent lights to the 
various works at £25 ne annum per lamp with 3d. per hour in 
addition for carbons. e Brush system is the one which will be 
employed. It is probable that this system of renting will promote 
the adoption of the electric light better than any other method. 
It is a condition that renters shall make themselves responsible for 
one year in any case, after which they will be at liberty to have the 
lamps removed if they do not like them or find lighting cheaper. 

It would seem, however, that the Middlesbrough Corporation, 
who are manufacturers, and who make more than cent. per 
cent. a it, do not fear that their trade is about to leave them. 
They have decided to build a large new gasometer, and fit it toa 
certain enormous tank, which was made before Mr. John Stephen- 
son was chairman of the committee, and which fell in at certain 
places, and was altogether a disastrous venture. It will now cost 
a great deal of money to get it into working order, but the 
committee have decided to do what is — as the consump- 
tion of gas is increasing greatly, and the capabilities of the present 
plant are already overtaxed. 


THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

THE iron trade is in a languid state, except in the case of com- 
panies which are engaged in the production of specialities. 

It is interesting to notice from the Board of Trade returns for 
April that there were exported during that month 345,704 tons of 
steel and iron, boy: 9 not quite 17, tons more than last year. 
The value was £2,433,215, or an increase of £95,746. The United 
States is Britain’s leading customer for pig iron, bars, angles, &c. 
Steel rails were omeeiel to the weight of 52,223 to lecrease, 
4000 tons, The total quantity of rails railway iron was 


64,959 tons. To Sweden, Spain, Italy, Holland, South Africa, 
, and Mexico, there was increase; but the demand for the 
United States fell from 38,753 to 16,360 tons, for Australia from 
11,164 to 4685 tons, and for Russia from 2064 to 72. At one time 
Russia competed with the United States in being Sheffield’s best 
customer for rails. For steel the United States has doubled its 
demand, rising from 7517 in April, 1881, to 14,474 in April, 1882. 
The shipments to the States, however, were chiefly Bessemer billets 
and blooms. An increase is also to be noted in steel and iron 
wire, hardware, and cutlery—the improvement being over £27,000. 
Of the improving markets ‘austoale shows a value of £56,627 
inst £38,704 last April. Sheffield manufacturers are confident 
that Australia will yet be our most important market for many 
leading Sheffield specialities. 

Another dreadful accident has taken place in the Derbyshire 
lead mines—this time at the Wheel Rake Mine, near Youlgreave. 
Two miners, named Ernest Garratt and James Watts, were 
descending the shaft in the cage for the midnight shift, when 
the cage suddenly stopped 27 yards from the bottom. The rope, 
however, was still pa | paid out, Perceiving their perilous posi- 
tion, the two men tried to reach the alarm rope, but in doing so 
set the cage at liberty, and it fell to the bottom of the shaft. 
Garratt was killed, and Watts fearfully injured. 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THE Glasgow warrant market has been very quiet during the 
the greater part of the week. Business was done in the warrant 
market on Friday at from 47s. 34d. to 47s. 1d. cash. On Monday 
the prices fluctuated between 47s. 14d. and 47s. cash. The market 
was quiet on Tuesday forenoon, with business at 47s. and 47s. 1d. 
cash, and 47s. 2d. to 47s. 2}d. one month. The market was rather 
firmer on Wednesday, with a fair business done up to 47s. 5d. 
cash, and 47s. 6d. one month. To-day—Thursday—the tone was 
again firm, with business at 47s. 64d. cash, and 47s. 8d. one month. 

There is little alteration in the prices of makers’ iron, which 
are in some cases somewhat firmer. Gartsherrie, f.o.b. at Glasgow, 
per ton, No. 1 is quoted at 58s. 6d.; No. 3, 53s. 6d.; Coltness, 59s. 
and 54s. 6d.; Langloan, 59s. and 54s. 6d.; Summerlee, 57s. 6d. 
and 50s. 6d.; Calder, 57s. and 51s.; Carnbroe, 51s. 6d. and 
48s. 6d.; Clyde, 51s. and 49s.; Monkland, 48s. 6d. and 47s.; 
Quarter, 48s. 6d. and 47s.; Govan at Broomielaw, 49s. and 
47s. 6d.; Shotts at Leith, 59s. and 54s. 6d.; Carron at Grange- 
mouth, 49s. 6d.—-speci ly selected, 52s.—and 48s. 6d.; Kinneil 
at Bo'ness, 47s. 6d. and 46s. 6d.; Glengarnock at Ardrossan, 
51s. 6d. and 48s. 6d.; Eglinton, 48s. 6d. and 46s, 6d.; Dalmelling- 
ton, 48s. 6d. and 47s. 

The arrivals of Cleveland iron are considerably er this week 
than last, amounting to 3175 toas, against 1360 in the preceding 
week, and 4260 in the corresponding week of last year. 

The demand for hematite iron continues flat, and stocks are 
accumulating. Inquiries with reference to the condition of matters 
at the malleable ironworks are of a satisfactory nature, nearly all 
the works being very busy. 

The general engineering works are likewise very busy, and a 
large number of additional firms have, in the course of the week, 
conceded the advance of 4d. per hour to their workmen. It is now 
believed that the advance will without delay become general, and 
that no serious dispute will take place. Important consignments 
of locomotives are being made to Canada, the States, and India. 

The sewing hi facture at Glasgow continues to 
develope in a very satisfactory manner. The week’s exports of 
machines from the Clyde generally vary from £5000 to £8000 in 
value, but it is noticeable that during last week no less than 
£12,815 worth were despatched, the greater portion of which went 
to Mediterranean ports. 

Messrs. James and Wm. Wood, coalmasters, Glasgow, have pur- 
chased the Drumpellier Collieries at Coatbridge, which belonged to 
the firm of Henderson and Dimmock, and will carry them on 
under the title of the Drumpellier Coal Company. 

A satisfactory report can be given of the coal trade. A few 
days ago a meeting of the Scottish Miners’ Association was held at 
Uddingston, near Glasgow, at which a number of delegates attended 
from various districts of Lanark and Ayrshire, and a recommenda- 
tion was adopted and submitted to a mass meeting of miners, held 
immediately afterwards, to the following effect :—‘* That in view of 
the fact of the great output of coal being in excess of the steady 
d d, this ting resolves to restrict its labour to eight hours 
per day and five days per week.” It was stated by one of the 
pone that although the coal market was in a good condition, 

e miners were earning not more than on an average of 3s. 6d. 
per day, and they were apprehensive that unless the extensive 
output was reduced by restriction, the masters would ere long 
enforce a reduction of wages. It is doubtful whether the miners 
generally throughout the west country will adhere to the resolution 
which was adopted, more particularly as a large number of men 
employed in the busiest part of the Clyde basin were unrepre- 
sen’ at the meeting. Efforts are now being made, both by the 
miners of Fife and Clackmannan and Mid and East Lothian, to 
induce the employers to return to them the recent reduction of 124 
per cent, on their wages. 


WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 

Tue Miners’ Provident Fund, which was started in Wales a few 
ears on the lines of the Lancashire Fund by Mr. Campbell, 
tes had a hard fight for existence, but Mr. W. T. Lewis, who took 
it in hand, has the special merit of ignoring failure. He has kept 
persistently on, until at present date there are 6000 members 
enrolled. This week, after a long series of strenuous efforts, Mr. 
Lewis had the gratification of camaaeey Gree to it the balance of the 

Hartley Fund, amounting to £3294 15s. 

I note that the Bute Dock Bill has the House of Lords. 

This, of course, does not secure the Bill, as the battle in the other 
House is to be fought; but supporters are sanguine, especially as 
opponents are off. 
e coal trade is looking up again. Excluding all coal sent by 
rail to London and Liverpool, and Midland counties, the enormous 
quantity of 205,436 tons was sent away from Welsh ports last 
week. There isa good deal of buoyancy also in price, and new 
takings are coming into notice, one es y in the new district 
that is being opened out by the Taff Vale a. A pair of = 
is being sunk in the Clydach, valley by Mr. ith, favourably 
known in deep coal enterprises as the successful engineer of the 
Harris Deep Navigation, and also of the New Tredegar pit. In a 
few days the second pit at Merthyr Vale will come into 
operation. : 

Side by side with this great activity in the development of the 
coal fields, is to be noticed, pence at Cardiff, an increase in 
electric Jight adaptation. Many of the collieries are being supplied 
with it for outdoor — 

Changes are contemplated in the Ebbw Vale management, and. 
Mr. Holland is named as a likely appointment. : 

The Government Commissioners of Mines have ended their 
labours for the time on gas experiments in the Rhondda Valley 
last week. Professor Tyndall was present. 


SouTH KENSINGTON MusruM.—Visitors during the week ending 
free, from 
materials, and other collections, 3288. On Wednesday, Thursday, 
and Friday, admission 6d., from 10 a.m. till 6 p.m., Museum, 
1657 ; mercantile marine, building materials, and other collections, 
365. Total, 15,035. Average of corresponding week in former. 
years, 14,372, Total from the opening of the museum, 20,920,624, 
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THE PATENT JOURNAL. 


*,* It has come to our notice that some applicants of the 
Patent-office Sales Department, for Patent Specifications, 
have caused much unnecessary trouble and annoyance, 
both to themselves and to the Patent-office officials, by 
giving the number of the page of Tue ENGINEER at 
which the Specijication they require is referred to, instead 
of giving the proper number of the Specification. The 
mistake has been made by looking at Tue ENGINEER 
Index and giving the numbers there found, which only 
refer to the pages, gee of turning to those pages and 
finding the numbers of the Specification. 


Applications for Letters Patent. 


2«* When patents have been “communicated” the 
name and address of the communicating party are 
printed in italics. 

9th May, 1882. 

2161. Reriie Svuear, A. Scott, jun., J. D. Scott, and 
T. R. Ogilvie, Greenock. 

2162. Horsesnogs, R. C. Eames, Westmins 

2163. Prromerer, A. Sauvée.—(B. H. magat, Lyon 

2164. Recutatine Fiow of Water, T. 8. 
London, and E. J. C. Welch, Westminster. 

2165. Hoxpers, F. Steitz, London. 

2166. Urizistne Heart, T. Chariton & J. Wright, London. 

2167. Rotary W. P. Thompson. —(D. D. 
Hardy, Chicago.) 

2168. Fivrers, G. y-Cruikshank.—{H. Rice, U.8.) 

2169. ApvERTisinG, E. P. Alexander.—(/. Hemardinquer, 


Paris.) 

2170. Kitws, G. W. H. Brogden and E. Casper, London. 

2171. Rerriceratixne, W. P. Thompson.—({( McMillan 
and Johnson, U.S.) 

2172. VeLocrpepes, J. Harrington, Coventry. 

2173. Connectine Apparatus, E. Wright, London. 

2174. Tricycvss, C. Harvey&W. Paddock, Birm’ 

2175. Horsesnors, A. Vanderkerken and J. 
Brussels. 


2176. Wire Banns, A. W. Reddic.—(@. Nicholson, U.S.) 
2177. Poriryixe Water, P. Spence and F. M. Spence, 
ester. 

2178. Marrers, J. A. Dixon.—({Meister, 
Lucius, and Braning, Germany.) 

2179. A. ‘oster, Watford. 

2180. RecorDING DISTANCES, G. C. Lilley, London. 

2181. Gas Furnaces, W. Batho.—(Z. Stoltz, Berlin.) 

2182. Crocks, A. Harder, Pruss 

2183. DRESSING Sik, A. "M. Clark.— —(Vicompte de Gom- 
bert, Paris.) 

2184. Ececrro-macnetic Enorxss, C. Varley, Kent. 

2185. Evecrro-macnetic Enornss, C. Varley, Kent. 

2186. E.ecrric Lamps, H. Lea, Birmingham. 


10th May, 1882. 


2187. ArnticuLaTeD Levers, A. Gain, London. 

2188. Orenrinc Botries, P. Murat and A. Motet, Man- 
chester. 

2189. Razors, A. East Moulsey. 

2190. w. ndon. 

2191. Hats, S. Wilde and H. nem Denton. 

2192. Evecrric Lamps, C. J. Allport, London. 

2193. Acip, W. Brookes, London.— 

(7. Holliday, Huddersjield.) 

2194. WHaLesone, A. C. Henderson.—(F. Robin, Paris.) 
2195. Stenatiine, A. Smith and 8. Taylor, Kibworth. 
2196. Wreprxe Corton, H. C. Hill and H. H. Brown, 

Stalybridge. 

2197. Ancnors, C. Martin, Brighto 
2198. Prerarine Hips, Stocks B. Stocks, Leeds. 
2199. STEAMSHIP EWs, von Nawrocki.—(F. 

Maringer, Ditsseldorf. 

2200. a Posrtroy, A. W. Tuer, Lon- 
don, and J. Cleminson, Westminster. 
2201. Raitway Sicnaus, A. W. Tuer, London, and J. 

Cleminson, Westminster. 
2202. Motor Encrnss, 8. Clayton, Bradford. 
2203. W. Lake.—(J. Hawkins,U.S) 
2204. Macurngs, W. Lake.—(J. Hawkins, U. &) 
2205. Currne Gares in Birps, J. H. Clark, Tardebigge. 
2206. Sacks, H. Haddan.—(L. Rohmer, France.) 
2207. Encrnes, C. Varley, Kent. 
2208. Privtisc Macurines, W. Lake.—(J. Hawkins, U.S.) 
2209. ORNAMENTING SURFACES, 8. J. J. Kelly, London, 

and C. B. Lindsay, Blackheath. 
. Looxrne-ciasses, H. Carter, London. 
. ORNAMENTING TIN-PLATEs, C. Johnson, London 
. Wrre Woven Fasric, A. Arnold, Halifax. 
. Hrpes, A. M. Clark.—(J. L. Moret, Paris.) 
. Creaninc Gram, W. Korth, Belfast. 

May, 1882. 

. Stents for Ririszs, T. Gilbert, London. 
Water-ciosets, T. C. Summers, Portsea. 
. H. Woodward, London. 

18. Exastic Coupiines, J. Greenwood, Southend. 
2219. Sree, &c., T. N. Muller, Middlesbrough-on-Tees. 
2220. ORNAMENTING Rrggons, A. Horsfall, Coventry. 
= Guoses, J. Archer and T. L. Archer, Man- 


2222. Treatinc Orrat, H. J. Haddan.—(J. N. B. Bond, 

jun., New York. 
. Car CovpLixas, H. J. Haddan.—(R. Brooks, U.S.) 

2224. Nrrrovus Varours, G. Prim, Mons. 

2225. DYNAMO-ELECTRIC MACHINES, T. Floyd, West- 
minster, and T. Kirkland, jun., Upper N 

2226. ELECTRIC Lamp, T. Floyd, Westminster, and J. 
Probert, Surrey. 

2227. PNEUMATIC — F. W. Eames, Leeds. 

2228. Freezinc Liqurps, A. Allworth, Camberwell. 

2229. Canpesticks, W. Blundell, London. 

2230. Wixpixe T. Hitchin. 

2231. Gas, B. Russ, cery 

2232. ELecrric CURRENTS, 7 M. Stuart, London. 

2233. Evecrric Lamps, J. M. Stuart, London. 

2234. Lire-PREsERVING Beps, A. M. Clark.—(M. H. 
Holmes and J. R. Steiner, 8t. Paul, U.8.) 

2235. Matter, J. H. Loder, Holland. 

2236. Beverace, J. H. Loder, Leiden, Holland. 

2237. J. H. Johnson.—(A. D’ Arsonval, 
Paris. 

2238. Fornaces, J. H. Johnson.—(J. Mallett, jun., 

2239. SeparaTinc Sucar from Movassgs, C. Scheibier, 


Berlin. 
2240. Locks, M. Gilmour, Paisley. 
12th May, 1882. 


2241. Borers, 8. Jones, Wrexham. 
2242. Cotovrinc Matrers, J. Erskine.—(C. Rumpff, 
ny. 


2244. Starrs, J. Thallon, London. 

2245. Savine Lirg, J. R. Hodgson, Limehouse. 

2246. Potters, W. R. Lake.—(F. Roy, France.) 

2247. SicNaLuine, J. McLaren & H. Sherratt, London. 

2248. Measurinc CURRENTs, T. Varley, 
and H. B. London. 


1. 
2252. Steet Coverine, T. 


. R. Harding and T. 
W. Harding, Leeds. 
2253, and Dove.ine, H. Hall, Blackpool. 
13th May, 1882. 


2254. Ficurep Prive Fasrics, T. York. 
2255. Loopep Fasrics, J. & H. Kiddier, N 

2256. Evecrric Licut, H. Wilde, Manchester. 

2257. Gas ENGINEs, Mobbs, Northampton. 

2258. Woep.asses, W. H. Gateshead. 

2259. TransmiTTInc Sounps, W. C. Barney, London. 
2260. PLaxinc Merats,G. Richards. —(J. Richards, U.8.) 
2261. Umpreitas, W. H. Beck.—(A. Rolland, Paris.) 
2262. Emprorpery, F. and E. Stanton, Lewisham. 
2263. Seconpary Batreries, A. Tribe, London. 

2264. eR T. R. Johnston, Edinburgh. 

2265. Lamps, J. Hinks, re 

2266. Letrer-box,W. Newell & T. Tollett, Birmingham. 


2267. Fasrentnes for Groves, W. R. Lake-—(W. & 
Richardson and P. K. U.S.) 
2268. VeLocipepes, H. Davey and P. Holst, London. 


15th May, 1882. 


2269. Harrows, R., J., and H. Wilder, Wallingford. 


2270. Evecraiciry, H. mons, Brixton. 


2271. Heating Carniacss, J. Imray.—(4. Morel, Paris.) 
2272. Srenca Traps, J. M. Hale, London. 

2273. Cuniey-ror, C. H. von Ullner, London. 

2274. Frour Mit1, A. B. Wilson, Co. Down. 

2275. Bepsreaps, CoucneEs, &c., T. Welton, 
2276. Hear and Liourt, A. i. Hearington 
2277. Propucine Picrures, H. Had 


Godard, Paris.) 

2278. Oxipe of Leap, H. H. Lake.—(@. T. U. 

2279. PrickINc-uP APPARATUS, J. Day, Stafford. 

2280. Borrvss, C. M. Sombart.—(0. Assmann, 
Holland.) 

2281. Fire-escapes, J. Gordon, Leeds. 

2282. Vetocrrepes, J. and H. ‘Brookes and M. Green, 
Smethwick. 

2283. Gotp and Sitver Treap, F. Wirth.—(C. 0. Harz 
and W. von Miller, Munich. 

2284. Rorary Encrnes and Pumes, E. Peck, Charlton. 

2285. Martrresses, J. W. Watts, London. 


Inventions Protected for Six Months on 
Deposit of Complete 
2160. Borris Cieaner, A. M. Clark, 
London.—A communication from 
York, and L. H. Livingston, jun., Rhinebeck, U.S. 
—S8th May, 1882. 

2223. Car Covptines, H. J. 
A communication from R. M. Brooks, Ncag, US. 
—llth May, 1882. 


Patents on which the Stamp Duty of 
£50 has been paid, 


1824. Cast Iron Srrucrvres, J. A. Brodie and D. 
Jack, Leith.—8th May, 1879. 

1850. Currers or Smears, R. © Fletcher, Tarleton.— 
9th May, 1879. 

1855. Meratiic SutpHipes, J. B. Spence, London.— 
9th May, 1879. 

= pean W. Pinkney, Egglestone.—9th May, 


1857, J. Howard, E. T. Bousfield, 
and G. Gibbs, Bedford.—9th May, 1879. 

1859. Wesun METERS, W. R. Lake, London.—9th May, 
1879, 


1970. Cop-LIvER Ow, J. Fordred, Tottenham.—1l6th 
May, 1879. 

1520. Sasu R. Adams, Southwark.—18th 
Apri, 1879 

1854. Measurinc Taps, P. Everitt, Great Ryburgh.— 
9th May, 1879. 

1865. Nirro-ceLtuLose, H. Parkes, Gravelly Hill.— 
10th May, 1879. 

1866. VarnisHes, H. Parkes, Gravelly Hill. — 10th 
May, 1879. 

1883. Reaprsc Macurnes, C. T. Burgess, Brentwood. 
—12th May, 1879. 

1899. Srzam Sreerrmnc, G. Donkin and B. G. Nichol, 
Newcastle-upon-Tyne.—13th May, 1879. 

&c., G. Boyce, King’s Norton.—lith May, 


1958. “Gas, Firtres, S. Duffield, Darlaston.—16th 


May, 
Merats, J. Barrow, Leeds.—23rd May, 
1206. Stays, R. Adams, Southwark.—4th 
87 ‘ 
1861. Sroprerrnc Borries, H. Barrett, Hampton.— 
10th May, 1879. 
1867. Wrspow Frames, A. C. Henderson, Holborn.— 
10th May, 
1870. Iron and Sreex, C. F. Claus, London.—10th 
May, 1879. 
1914. Drivixe Cuarns, W. R. Lake, London. 
—13th May, 1879. 
Cars, A. M. Clark, London.—30th 
lay, 1 
2597. Fuses, C. A. | ang 1879. 
1893. Sewinc Macuines, W. Ww, on.— 
13th May, 1879. 
2053. Metauuic Fences, P. M. Justice, London.—23rd 
May, 1879. 
Hypravuic Lirts, 8. Duer, Westminster.— 
une, 1879. 
H. E. Newton, London.—17th June, 


REFRIGERATING, K. Knott, Finsbury.—12th May, 


1910. Currinc Heaps on Strays, R. Peacock and C. 
Holt, Gorton.—13th May, 1879. 

1916. Heap MEasuRING Banps, G. Heath, London.— 
14th May, 1879. 

= J. Parry, Sale.—13th 

‘ay, 187 

1930. Wixpow Sasues, C. H. Pennycook, Glasgow.— 
14th May, 1879. va 

1932. = W. H. McNary, Nottingham.—1l4th 


May 
1973. J. L. English, .—16th May, 1879. 
. Sexrants and Ocrants, G. W. Heath, Crayford 


May, 1879. 
1990. Puriryixc Water, J. H. Porter, Blackfriars.— 
20th May, 1879. 
1926. Toy and Terne Prates, W. A. Johns, Gilwern.— 
Geax, G. A. C. Bremme Liverpool. 
. Sreerinc Gear, G. 
22nd May, 1879. 


Patents on_which ,the are Duty of 
£100 has been pai 
1710. Grass Comprnation, P. R. F. D'Humy, 
London.—8th May, 1875. 
1926. FURNACEs, Dunn, Wylam-on-Tyne. —26th 
May, 1875. 
2161. ORNAMENTING Fasrics, H, E. Newton, London. 


—12th June, 1875. 
1736. Suapine Porrers’ Cray, J. M. Napier, Lambeth. 
—10th May, 1875. 
1812. ComPposine Tyre, A. Fraser, Edinburgh.—15th 
May, 1875. 
1902. SmaLt-aRMs, W. M. Scott, Birmingham.—25th 
May, 1875. 
1819. Drivinc A. W. Finlayson, Johnstone. 
—l5th May, 1875. 
a Way, J. H. Johnson, London.—20th 
May, 1875. 


Notices of Intention to Proceed with 
Applications. 
Last day for filing opposition 2nd June, 1882. 

82. Recorprne!Fixep Amounts, J. T. Parlour, London. 
—6th January, 1882. 

83. RecLtamation of Lanp, W. R. Lake, London.—A 
communication from G. Howell.—6th Janua , 1882. 

91. Heppie Frames, F. W. Pim and T. Sands, Dublin. 
—iTth January, 1882. 

94. SucaR, J. W. Culmer, Moscow.—A communication 

E. Wernickenck.—7th January, 1882. 

99. VeLocirepEs, M. D. Rucker, jun., Bethnal Green. 
January, 1882. 

117. Ramway N. Ager, Pimlico.—?th 
January, 1882. 

123. Stritions, R. Moreland, jun., London.—10th 

19 En L. H Ham- 
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burg.—10th January, 1882. 

128. ARMY TRENCHING ——~] A. H. Storey, Wands- 
worth, —10th 

137. Trp Wacons, J. Glover, Warwick.—10th Jan- 


Whiteman, London.—A communica- 
C..Martin.—13th January, 1882. 


184. Gas Burvers, T. A. Richardson, London.—A 
com. from J. H. Smith. —13th January, 1882. 

204. Apparatus, G. E. Vaughan, Londen. 
—A com, from F, Lirmann.—1l4th January, 1882. 

207. J. H. Miles, Birmingham.—1l4th 
January, 1882. 

213. BREECH-LOADING Firr-arRMs, H. A. A. Thorn, 
London, - 16th 1882. 

219. Tusss, 8. Fox, New Wortley.—l6th 
January, 1882. 

221, CorruGaTED Tubes, S. Fox and J. Whitley, Leeds. 


—l6th January, 1882, 
807. WEAVING ms, T. Sutcliffe, Todmorden.—21st 
January, 1882 


899 OgNAMENTING EARTHENWARE, W. H. Slater, Stoke, 
and E. C. Hancock, Worcester. 26th January, 1882. 
427. Steam Bouiiers, P. Jensen, London. —A commu- 
nication from W. Wilmsmann.—27th January, 1882. 
696, TreaTING Mera.s, A. M. Clark, London. —A com- 
munication from L. Clémandot.—13th February, 1882. 

756. Propucine ELecrric CurRENTs, J. Brockie, Brix- 
ton.—l6th February, 1882. 

898. ELEcrric J. Brockie, Brixton..—24th 
February, 1882. 

1319. Pres: -esCaPEs, G. Lakeman, Exeter, and G. Jelly, 
Liverpool.—18th March, 1882. 

1363. SECONDARY F, Maxwell-Lyte, Lon- 
don.—2Ist March, 1882. 

1548. SEconDARY BATTERIES, W. B. Brain, Cinderford. 
—30th March, 1882. 

1597. Borr.e  Srorrens, H. J. West, Southwark.—lst 


. M. i 
April, 1882. 

re Niccll, Strand. April, 

1736. ‘Ranwar E. Tyer, London.—1l2th 
, 1882. 


1784. Hor-ar P. W. Boulton, Tew Park. 
~-l4th April, 1882. 
1788. CaLoric ean M. P. W. Boulton, Tew Park, 
and E, Perrett, London.—l4th April, 1882. 
= BLock Ick, W. W. Nightingale, Southport.—18th 
ipril, 1882. 
1851. InsuLaTep Supports, C. Curtoys, London.—18th 
il, 1882 


Cases, D. 


April, 2. 

1879. SaccHarine Compounns, W. R. Lake, London.— 
A com. from E. Wilhelm.—19th April, 1882. 

1915. Etecrric Lamps, W. T. Whiteman, London.—-A 
com. from M. Bauer and Co.—22nd April, 1882. 

2160. Borris CLeaNeR, A. M. Clark, London.—A com. 
from W. Wood & I.. Livingstone, U.S.—8th May, 1882. 


Last day for filing opposition, 6th June, 1882, 

130. ELEcTRIC W. T. Henley, 
Plaistow.—10th Jan 

185. Frre-Lieuters, F. Yiolmes, New Cross.—1l0th 
January, 1882. 

139. A. H. Perry and E. J, 
Houghton, London.—10th January, 1882. 

146. Printixne Macurxes, G. Newsum, 
Leeds.—11th January, 1882. 

150. EXTINGvIsHING TRE, W. Dennis, Brixton.—11th 
January, 1882. 

166. LypicaTine Spzep, L. Smith, London.—12th Jan- 


uary, 1882. 
Fett, J. Allan, London.—12th January, 
1 


168. Lusricant, T. G. Alcock, Manchester, and J. 
Johnson, Stretford.—12th January, 1882. 

169. ELectro-moTors, H. 8. Raison, Bayswater.—12th 
January, 1882. 

171. Looms, C. Turner, Colne.—12th January, 188 

174. PouisHine Rops, A. Watt, Fairfield.—12th 
uary, 1882. 

178. Rattway C. E. Spagnoletti, Maida 
Hill —12th January, ag 

182. Forcina Rivers, F. W. Wallner, Cologne.—13th 
January, 1882, 

186. Coxe, H. J. Haddan, Kensington.—A communi- 
cation from G. Seibel.—13th January, 1882. 

195. Wuxe, E. G. Brewer, London.—A 
from A. and L. Q. Brin.—13th January, 188: 

198. Exvecrric J. Radcliffe, Retford.— 
13th January, 1882. 

209. GLazinc GREENHOUSES, T. R. Shelley, Smeth- 
wick.—l4th January, 

212. Corkine Borries, K. F. C. Petersen, Hamburg. 
—l6th January, 1882. 

214. Srret-yarps, J. Spencer & J. Consterdine, Hollin- 
wood, & J. Greenwood ood, Salford.—16th January, 1882. 

218. Rartway Couriras, H. E. Newton, London.—A 
communication from the Société Anonyme des 
appareils et d 
les wagons de chemins fer.—16th January, 1882. 

239. Grounp for Corours, F. Wirth, Germany.—A 
communication from O. Kall.—17th January, 1882. 

252. Seconpary Batreries, H. H. Lake, London,—A 
communication from La Société Universelle 
d Electricité Tommasi.— 18th January, 1882. 

264. Ascertarsinc Deprus, T. Bassnett, Liverpool.— 
19th January, 1882 

— H. Lumley, London.—20th January, 
1 

360. SUPPORTING Seren W. R. Lake, London. 
—A com. from P. W. Blyth.—24th January, 1882. 

518. peering "A. G. Meeze, A. G. Salamon, and 
R. E. Phillips, London.—2nd February, 1882. 

630. Lamps, 8. Pitt, Sutton.—A communication from 
H. Peigniet.— —9th February, 1882. 

-Bars, 8. Barlow, Castleton.—13th February, 


900 Gas Buryers, G. 8. Grimston, Brockley.—24th 
February, 1882. 


1037. Rorary Arr Pumps, R. Skene, Lambeth.—3rd 
March, 1882. 

1100. J. Ainsworth, Brinscall.—7th 
March, 


1152. Macuines, J. M Edinburgh, 
G. Red 


Sealed. 


(List of Letters Patent which passed the Great Seal on the 
12th 1882.) 


4972. F Fasteners, W. F. Lotz, London.—l4th 
Nove 

4981. Horrens, &e. ., J. Higginbottom and O, Stuart, 
Liverpool.—14th November, 1881. 

4985. TrerH Brusues, E. Pierrepont, London.—l4th 
November, 1881. 

™. Proxens, E. Hallas, Huddersfield.—14th Novem- 
er, 1881 

4995. Measurnina Sprep, C. E. Kelway and F. Dyer, 
London.— 15th EK 1881. 

5005. VeLocrrepgs, E J. Castle, London.—15th No- 
vember, 1881, 

5016. Treatine Fasrics, J. and P. Hawthorn and J. 
P. Liddell, New Mills.—16th November, 1881. 

5017. Fire-arms, A. Dardelle, Pentonville. —16th No- 
vember, 1881. 

5023. G. Messenger, Lough- 
borough.—16th 881. 

5081. Spinnrnc Corron, Dickie, jun., Stockport.— 
17th November, 1881. 

5082. Rarway 8. Brear and A. Hudson, 
Bradford.—17th November, 1881. 
5036. peme Gas, J. A. B. Bennett, King’s Heath, and 
b. P. Walker, Birmingham. —17th November, 1881. 
5047. Smirns’ Hearrus, A. Wilson, Handeworthe 17th 
November, 1881. 

5053. Texcescoric Sicuts, L. K. Scott, London.—18th 
November, 1881. 

6058. Iron, &c. .» W. Morgan-Brown, London,— 
10th November, 1881. 

5070. TELEPHONIC REPEATER, C. Moseley, Manchester. 
—19th Nov , 1881. 

5101. MecHantcaL Heexs, A. Steenberg, Copenhagen. 
—22nd November, 1881. 

5118. Constructine Roaps, H. J. Haddan, London.— 

—23rd November, 1881. 

5164, LawnN-TENNIS Pours, E. Haskell, London,—26th 
November, 1881. 

5246. SEPARATING Ores, F. C. Glaser, Berlin.—30th 
November, 1881. 

5286, Propucixe E.xcrric Licut, A. R. Sennett, 
Worthing.—8rd 1881. 

5398. Tunes, T. and W. J. Nicholls, London.—9th 


December, 1881. 
R. H. Brandon, Paris, —12/h December, 
1 


5472. MecnanicaL Storrers, N. Fritzner, Berlin.— 
14th December, 1881. 
5562. SEPARATING Grary, W. Burley and J, H. Morgan, 
John's.—1 er, 
5691. TRUEING Su races of Crtixpens, C. As Barlow. 


—28 » 
173. Fire Cc. B. Crisp, —12th Jan- 


90. 0 Gis Ki Kiixs, D. and W. H. Thompson, Leeds.— 
18th January, 1882. 

258. Sroves, Greig, 1882. 

478. DisiNTEGRATING Jute, H. J, Haddan, London.— 
Slst January, 1882. 

536, Ovens, D. and W. gaa and W. J. Booer 
Leeds.—Srd 

912. Wasnine Gases, H. A. Bonneville, London.—25th 
February, 1882. 

1106. Preventinc Suirtinc of Gray, W. R. Lake, 
London.—7th March, 

1246. Musica, Instruments, H. H. Lake, London-— 
14th March, 1882. 


(List of Letters Patent which passed the Great Seal on 
the 16th May, 1882.) 


5033. Mara.e, B. O'Neill, London.—l7th 
November, 1 
5056. Hor-arr A. H. Robinson, Man 


chester.—18th November, 1 

November, 188 

5061. STEAM H. J. Coles, Southwark.—10th 
November, 1881. 

5062. Pistows, J. Hopkinson, Sheffield.—19th Novem- 
ber, 1881. 

5064. Fire-PRoor Homan, Turnham Green. 
—19th November, 1881. 

5072. Grinpinc Corn, E. Phillips, London,—19th No- 
vember, 1881. 

5087. Horn, W. Hughes, Pimlico.—2lst No- 
vember, 1881. 

5089. tintes Woot, A. Ps and M. Firth, Brad- 
ford.—2lst November, 188 

5107. E. Kimber, West Dulwich.—22nd 
November 

5109. Vacvin J. Gresham, Salford.—23rd No- 


vember, 1 

5114. Macuines, A. Place, Macclesfield.— 
—23rd November, 1881. 

5125. Screw SPANNERs, H. Waters, sen., and A. Vicker- 
staff, Birmingham.—23rd November, igsi. 

R. H. Brandon, Paris.— 2th 


‘ovember, 1881. 
saa Fire-aRMs, T. W. and H. Webley, Birmingham. 
—24th November, 1881. 
5160. CuTTine CoaL, J. R. — J. F. A. Pflaum, 
and J. T. Tannett, Leeds.—25th November, 1881. 
5217. Clarke, Gateshead-on- Tyne. —29th 
November, 1 

5219. hogy J. Cheesbrough, Liverpool. —29th 
November, 1881. 

5245. Suips’ Cc. D. Abel, London.—30th 
November, 

5252. Daren, J. Haddan, Kensington.— 
lst December, 188. 

5282. Fancy od E. Horsfall, Bradford.—2nd De- 
cember, 1881. 

5289. Steam Generators, W. L. Wise, London. —3rd 


December, 1881. 
5821. Macurery, J. Salmon, M. Smith, and 
J. Hamilton, M: —6th D 1 
5399. Gas, J. Laycock and T. Clapham, Keighley.—9th 
, 1881, 


acgregor, 
& fearn, Berwick-on-Tweed.—9th 1682. 

1221. Rotter Bearines, T. F. Hemm 
14th March, ay 

A. Priestman and J. bial Bradford. 
—20th March, 1882. 

1462. ELEctric Lamps, 8. Waters, London.—27th 
March, 1882. 

1570. Evectric ARc Lamps, W. Jeffery, North Wool- 
wich.—38lst March, 1882. 

1590. Gas-mMoTOR ENGINES, R. Skene, Lambeth.—lst 
April, 1882. 

1594. REVERBERATORY ena, W. W. Hughes, 
Bayswater.—lst A 1882, 

1728. Giycerieg, B. J. "Young, Manchester.—A com- 


munication from J. P. Battershall.—-12th # , 1882. 
1819. CoLLECTING T. Pullin an 
Newcastle-under-L; —l7th April, 1882, 
1838. Packtno, J and R. H. Harper, 


~ London.—18th ‘April, ¥ 

of Gas ¥ W. C. Brown, Sheffield.— 
19 

1877. Rotts, W. P. Thompson, London.—A 
com. from R. Birkholz & E. Allis.—19th April, 1882. 

1878. Dywamo-ELectric Macuines, J. H. Johnson, 
London.—A communication from J. M. A. Gerard- 
Lescuyer.—19th April, 1882. 

1881. BrEeecu- W. Tranter, Bir- 


Works.—20th April, 1882. 

1896. TELEPHONIC SIGNALLING, A. C. Brown and H. A. 
C. Saunders, London.—20th 1882. 

1898. SToPPERs for Bort.es, J Ballard, Nottingham. 
—2lst April, 1882. 

1942. Fastenrxos for Gioves, W. Bown, Birmingham, 
—24th April, 1882. 

1 TEAM Bors, Hawksley and M. Wild, 
Sheffield.—25th April, 1882 

1960. MEcHANISM, H. H. Lake, London.—A 
communication from F. A. Lane.—25th April, 1882, 

1978. CLEANSING CHINESE NeTTLE, W. R. Lake, London, 
—A com, from P. A. Favier.—26th April, 1882. 

1984. REFRIGERATING, J. Chambers, Manchester.— 
27th April, 1882. 


5422. Susstirute for H. J. Haddan, Lon- 
don.—12th December, 1 
W. L. Wise, London.—20th December, 


Wacons, H. Grafton, London.—2lst De- 
cember, 1881. 

5615. CaBLes, J. N. Culbertson, Antwerp, and J. W. 
Brown, jon. — 22nd December, 1881, 

5625. ‘COOLING Arr, 7% J. Coleman, Glasgow. —23rd De- 


cember, 1881. 

BriNNiNo Corton, J. Walker, Hyde,—24th Decem- 
er, 1881. 

5660. ELecrric Lamps, L. 8. Powell, London.—24th 
December, 1881. 

Ancnors, J. Nock, Hasskeni.—29th December, 


1881. 

70. Surps’ Seats, E. 8. Copeman, Downham Market.— 
6th January, 1882. 

J. J. Coleman, Glasgow.—10th 

711. va W. J. J. Robinson, 
—14th tacts, 


Canz, W. R. Lake, London.—l1th 

ar 

1196. Car Coup.inos, J. E. Carmalt, Scranton, U.8.— 
—1llth March, 1882. 

1224. Szewino Furniture Turts, G. Doolittle, Bridge- 
port.—1l4th March, 1882. 

1266. ARTIFICIAL INpIGo, J. H. Johnson, London,— 
16th March, 1882, 

1292. H. A. Bonneville, London. 

1800, PAPER, A. M. Clark, London.—i7th March, 


1928. be , W. Emmott, 
Halifax, & J. Harrison, Bradford 180° March, 1882. 


1360. Gas Soot ENGINES, H. Sumner, Manchester.— 
—2lst March, 1882, 


} 
| & 
| 
2243. Capstans, A. Kennedy, Ailsa. a 


May 19, 1882. 
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8: ecifications ublished during the 

tim of wee ending May 13th, 1882. 
2783, Pah ad 6d.; 981, 2d.; 4091, 6d.; 4097, 6d.; 
4157, 4d.; 4261, 64.; 


4313, 6d.; 4924, 6d.; 4827, 4d.; 4831, 6d.;' 4882, 6d.; 
4334, 6d.; 4840, 8d.;' 4345, 10d.; 4346, 6d.; 4348, 6d.; 
4349, 6d.; 435, 6d.; 4853, Od.} 4356, 6d.; 4359, 


4361, 64.; 4362, €d.; 4873, 8d.; 4874, 6d.; 4386, 8d.; 
4390, 6d.; 4391, 4d.3 4:08, 2d.; 4895, 4306, 2d.; 
4308, 2d.; 4899, 6d.; 2d.; 4402, 8.5 
4405, 10d.; 4407, 4d.: 2d.; 4413, 2d.; 
4416, 2d.; 4417," 6d.;° 4422,” 6d.; 4426, 10d’; 4427, 6d.; 
4428, 6d.; 4429, 2d.; 4431, 6d.; 4436, 4d.; ” 4438, 2d.; 
4441, 2d.; 4443, 2d.; 4446, 4d.; 4447, od.; 4456, 6d.; 
4457, 2.3 4463, 6d.; 4463, 2d’; ; 4467, 2d.; 4468, 2d.; 
4469, 2d.; 4471, 4d.; 4475, 2d.; 4476,’ 2d.; 4478, 
4479, 4d-; 4480, 2d.3 4482, 4483, 2d.3 4484, 
4485, 4d.; 4486, 4d.; 4487, 6d.3 4488, 2d.; 4489, 2d; 
4490, 2d.; 4491, 6d.; 4403, 2d.; 4494, 2d.: 4495, 6d.; 
4497, 6d.; 4498, 2d.; 4500, 2d.; 4501, 4d.; 4502, 2d,: 
4505, 2d. 4506, 4d.; 4507, 2d.; 4508, 4d.; 4512, 2d.3 
4519, 6d.; 4631, 4d,; 4588, 4541, 6d.; 4560, 6d.; 
4605, 6d.; 384, ¢d.; 741, 4d.; 832, 6d.;'834, 6d. 


*,* Specifications will be forwarded by FF pos from 

the Patent-office on receipt of the amount of price and 
tage. Sums exceeding 1s. must be remitted by 

Post-ollice at the Post-office, 5, 


High Holborn, to er Lack, Majesty's 
Patent-office, 8 hancery-lane, 
London, 


ABSTRAOTS OF SPECIFICATIONS. 


red by ourselves ogres for Tue ENGINEER at the 
office of Her Majesty's Commissioners of Patents. 


2788. AND ReGuLaTING THE WORKING 
or InsTaNTANEOUS PHoToGRAPHIC C. 
Sands, Leicester-square.—25th June, 1881. 6d. 

The object is to afford means for regulating the 
strength of a spring by which the shutter is worked 
so as to determine the duration of the exposure, an 
consists in employing a spiral spring in a box with 
a ratchet and pawl arrangement to regulate the 
tension. 

3441. ImprovemeNrs IN AND APPERTAINING TO APPA- 
RATUS FOR GENERATING ELEcrRICITY, AND MEANS 
yor UrTiLisinc THe IN PRODUCING THE 
Evecrric Liocut, R. R. Moffatt and 8, Chichester, 
Brooklyn, New York.—9th August, 1881. 8d. 

This invention relates to an improved dynamo 
machine and arc lamp. The im: mgoesemente in the 
machine consist in an varmeature aving its greatest 
length of cross section parallel with its ont, and ane 
mounted on a ey carrier, with the poles of the 
exciting magnet that — will envelope 
a larger portion a both inner and outer surfaces of 
the armature cylinder by ol is usual, thus reducing 
the amount of Also to the 
application of iron lugs me both inner and outer 
surfaces of the core, so as to cause the latter to be 
more highly charged owing to its closer metallic 
proximity. The improvements in the construction of 
an electric eae consist of electro-magnets located in 
the main circuit, and in a shunt circuit, these magnets 
acting on armatures mounted on a rocking frame in 
connection with a brake, so as to regulate the feed of 
the carbons. The patent specification is illustrated 
with drawings of the machine and lamp, 

3821. Iuprovements tn Evecrric Lamps or Reov- 
ators, A. L. Fyfe, London, and J. Main, Brixton. 
—2nd 1881. 6d. 

In this lamp the ppper carbon is automatically fed 
forward by a train of wheels, which train is 


4157. Rerrecrors, &., or Dayuicnt, F. and F. 
Hamilton, London. September, 1881, 
proceeded with.) 4d. 

The object is to provide better means of trans- 
mitting light through openings in decks, —, &., 
and consists in the use of glass bent, blown, or 
moulded with parts plain or polished, or ’ silvered, or 
coated with any material having a reflecting surface 
and fixed to the underside of the deck or floor, so as 
to be nearly air-tight to prevent dust resting upon the 
reflecting surfaces. 

4159. Boox-sinpinc, W. Morgan-Brown, London.— 
27th September, 1881—(A from EB. 8. 

Boynton, Bridgeport, U.S.) 

This consists, First, in the combination with the 
signatures of a book and a band piece laid across the 
back thereof, of binding threads sewn directly through 
the band piece and d within the signatures to 
hold the ama sheets in place, whereby the different 
signatures are strongly fastened together, and the 
sheets of each signature securely held therein; 
Secondly, in the with the signatures of 
internal threads lying in the fold of the inner sheets 
of each signature, the band pieces and the bindin 
threads interlooped with the internal threads an 
connecting them with the band pieces ; and Thirdly, 
in providin, > signatures witha series of saw cuts 
to receive pieces, the ends of the internal 
threads being draven through the saw cuts nearest the 
ends of the 


4161. Wrovent Iron Riccers, Goodwin, South- 
wark.—27th September, 1881. 6d. 

This consists in making the rim or periphery by 
bending or curving to a circle of the required radius a 
bar or bars of metal having a plano-convex form in 
cross section (that is to say, flat on one side and con- 
vex on the other side.) 


4208. Sranps on Frames ror Liqueur, Sprrit, AND 
Scent Borr.es, &c., J. Meeson, Sheield.—29th Sep- 
tember, 1881. 

This relates to stands in which the bottles can be 
tilted over without removing them, and it consists in 
forming the frame in two parts, one sliding on the 
other and carrying the bottle capable of turning on 
Eres but which'can only be so turned when the slid- 

ig frame has been moved to its highest position. 


4209. Cur.ery, L. Meyer, made, —29th September, 
.—(A communication from L. Frobeen, Berlin. 


This relates to pocket and other knives in which 
the blades are to d when not in 
use, and it consists in forming the base of the blade 
with a double hinge joint, to which the handle is 
pivotted, being made in two parts, which, when 
turned over, enclose the blade between them. 


4213. Cur Fasrics, J. Worral, Salford. 
th September, 1 6d. 

The Sbject is to provent cut pile fabrics, which have 
been scoured, bleached, &c., from curling and creasing 
while being ‘dried, and for’ preventing the pile from 
being crushed while in a wet state. A pair of endless 
tenter chains carry the fabrics through the drying 
stove, and are so arranged by passing them over rollers 
and pendant guides, as to carry the fabrics through 
the stove, without subjecting their faces to the pres- 
sure of any guide bar or roller. 


4215. Macuinery, &., W. H. McNary, 
Brooklyn, U.8.—29th September, 1881. 1s. 10d. 

This relates to improvements on patents No. 315, 
A.D. 1878, and No, 1932, a.p. 1879, and consists, First, 
in a novel construction of mechanism by which the 
yarn guides for presenting the threads to the needles 
may be so separated as to enable the machine to pro- 
duce anew kind of knitted fabric without any changein 


by the current. The carbon holder and train are 
capable of receiving from an electro-magnet in the 
main circuit a slight longitudinal movement bodily in 
the lamp frame, whereby they are raised for the 

me pn of se! ting the carbons and establishing 

the arc, the brake on the train being actuated by 
another electro-magnet so as to permit the descent of 
the carbon holder independently of the train for 
feeding the carbon as it is consumed. 


3871. Inprovements in Dy 


H. A. Harborow, London.—6th September, 1 
nn’ proceeded with. ) 2d. 
ists of a hine with two arma- 


in "opposite directions, and inde- 
pendently if required. 
3910. Monetary Documents ror Com- 
MERCIAL Purposes, &c., TO PReveNT FRavps, 
A. A, Cochrane, Westminster.—9%th September, 1881. 
Void.) 6d. 
‘is relates to means for preventing o alteration 
of the value of and in the use of 
printed letters oe figures, arranged in rows or 


columns, some of which are to be effaced, to show the 
amount for which the cheque was drawn. 
8931. Corton, LINEN, = Firovs 
Yarns, &., J. Wolst 
10th September, 1881.—( Not with.) 
material to wrung is placed on two hooks, 
one of which remains stationary, while the other is 
caused to revolve, a spring or weight being attached 
to the stati: hook so as to regulate te the degree of 
tightness in nging. 
4001. Tricycies, &c., J. Adams, Camberwell.—22nd 
September, 1881. 6d. 

The driving axle is made with two, three, or more 
cranks, and has two, three, or more or band 
— keyed to it, and over its centre is a frame 

ing other wheels gearing into the former, and 

pable of ——— thrown in or out of r to vary the 

The upper wheel is fitted with handles for the 

der to assist in locomotion, and the cranks are 

worked by treadles. The steering wheel is worked by 
worm and worm wheel. 


4007. Makino Carns, J. Sellers, near Cleckheaton.— 
23rd 1881. 6d. 

Pe. object is to arrange card-setting machines so as 
pod pene cards with two bends between the crown 
an int of each tooth, thereby giving the teeth 
more Mlasticit and makin ng them eultable for raising 
the nap on cloth or plush fabrics. In place of the 
ordinary crookers a porforated plate is employed, and 
is raised by the crooker lever until the top of the 
is above the line of teeth set. 

irectly the tooth is inserted in the foundation the 
plate is lowered and forms the first bend over the 
ordinary back head bar. The tooth is then driven 
home in the foundation, where a bar actuated by a 
lever in connection with the tappet shaft is to 
such a height that a slight bend is given to the tooth, 
and whilst such bar is in contact with the tooth the 
oth of the plate is pn the tooth on the 

- side of the found and the second 


FLoatine A. Longsdon, London.— 


the hanism being required to recommence the manu- 
facture of any other form and quality of knitted fabric. 
The new fabric is e of two sets of threads, one 
being knitted and floated alternately, and the other 
being interlaced as weft threads with the knitted 
fabric. Other improvements consist in a novel con- 
struction of the forked switch lever; _ mechanism 
for feedin; | the yarns to thi yarn guides; 

a positive ing device for the yarn ound slides after 
every at came movement they have received, so as 
ensure their retaining the position to which they have 
been moved; to mechanism for produc’ fine work 
in this class of circular knitting machines in adaptin 
the “‘ latch needle ” to circular knitting machines ; mm | 
lastly, to astop 1 motion yA which the knitting may be 
stopped on the g ig of any 


Latcues, J. Hill, 


The spindle is square, with a thread cut on the 
angles at one end, and along one side a groove is 
formed. One knob is rmanently fixed to the plain 
end of the spindle, and the other knob is screwed on 
the opposite end, og neck being tapped with a hole to 
receive a set screw, the end of which fits in the ve 
in the spindle. A revolving back-plate is attached to 
the neck of knob and fitted with a flange, through 
which a hole is drilled for the passage of the set 
screw. 


4225. CorvVES AND OTHER SIMILAR VEHICLES, 
J. Trippett and F. Hallam, Shefield.—30th Septem- 
ber, 1881. 6d. 

The side frames are made of metal instead of wood, 
and have buffers, pedestals, and oil or grease boxes 
and pockets for the end frames, bosses for the tie sonny 
and also if required an upper flange, to which the side 
and end boards or sheets can be secured, 


4227. IMPROVEMENTS IN AND RELATING TO INSULATORS 
FoR ANIMAL Macoyetism, J. Lyon, St. Helens, Lanca- 
shire.—30th September, 1881. 4d. 

This consists in making the body of the insulator of 

glass, preferably sel r, with rounded edges, one 
or more sides being hol! ed out the more easily to 
re the foot of the article supported. In the 
hollowed side a _hole, or r holes, are cut and filled in 
with a resi asa mixture of resin 
and shellac. The inventor claims the combination in 

_ oo of a reservoir and vitreous non-con- 

uctor, 


4228. Recepractes For Watcues, &c., 7. Hughes, 
Birmingham.—30th September, 1881.—(Not pro- 
ceeded with.) 2d. 

This consists in so constructing receptacles for 
watches, &c., that they can receive watches of dif- 
ferent sizes, and it consists in inserting a amine ring 
stamped from thin steel in the case or receptacl 


Tyee, H. J. Haddan, K 
1881.—{4 communication from @. Fischer, Schloss 
Holte, and A, von Langen, Disseldors, Germany.) 6d. 
The t are provided with notches, each notch 
serving in turn for moving a mechanism ‘which — 
the to the ecting tube. The class’ ing 


27th September, 1 A communication from A. 
Krupp, Essen, Germany. 

The vessel consists of a skin A or vessel proper, of a 
— or po _ or annular formin plan. It is 

r-shaped com men Each compartment 

has a double bottom or stem OC, and is fitted with a 

number of water-tight boxes D. F represents ballast, 

which is placed on the bottom of the a G isalarge 
ballast, weight in the water suspended in chains or 

ropes from winches H. 

4156. FLoatina A. Longsdon, London.— 
27th September, 1881.—(A communication from A. 
Krupp, ‘Germany. 6d. 

This consists in the combination with a fioa 
battery or gun platform, of detachably connected an 
tsa removable water-tight boxes, to conten | it 
unsinkal — when riddled with shot below the 


two discs secured to a verti 
spindle revolved ony a friction pulley, the lower disc 
a of for containing the 
is provided at its outer edge 
with a number of ‘slits corresponding to the number 
of receiving or classing tubes, the tubes being partly 
masked by another disc placed underneath. 
the circumference of the up) dise is fitted a con- 
centrically movable ring, with similar slits fitting on 
thosein the disc. Above these devices is another vertical 
tube containing the types to be sorted out by levers 
projecting into the tubes. The composing — 
constructed as follows:—A belt combined wi 
guide frames is used for the types to the com- 
— galley; the types fi channels, which at 
rst are made } parallel, and then successively join and 
finally form only one channel; springs are provided 
at the where the channels for 
Fae turning. From t main 
an inclined channel leading to the 


Carpine Cans, H. J. Haddan, Kensington.— 
th September, 1881.--(A communication from 
Gebuiche Maria, Lusewil, France.) 4d. 

The cans are made of a metal cylinder with a bottom 
soldered with double seam to the foot of the vite, 
strengthened by a metal ring soldered to the cylinder 
and to the double seam, combined with an inner 

Fay sae fixed to the first cylinder and terminating at 
the top with a metal lip. 


4231. Feeptne Bortues, H. J. Haddan, Kensington.— 
30th September, 1881.—(A communication from F. 
Klingspor, Germany.) 4d. 

The object is to vender the outflow of liquid more 
regular by providing an air inlet in the cap closing 
the bottle. 

4241. MANUFACTURE AND RE-BURNING OR REVIVIFYING 
or Bone Brack, &c., A. W. L. Reddie, London.— 
830th September, 1881. ae communication from R. 
A. Cheseb: th, New York.) 6d. 

This consists ‘irst, in subjecting the bone or bone 
black to the burning or re-burning operation in pe or 
receptacles placed on a car or carriage which runs 
into and from the oven; Secondly, in the combination 
in apparatus for making bone black of a furnace and 
an oven heated by said furnace. 

4242. AvuToMATICALLY SHUTTING-or¥ THE SUPPLY OF 
Gas To Gas BURNERS AND Meters, A. Avon, London. 
—80th September, 1881.44 communication from A. 
Fribourg, France. )—(Not proceeded with.) 2d. 

d bar « of two bars of un- 

eguaiy ex nding metals is subjected to the action 
the gas flame, one end of such bar being secured to 
the gas burner, and the other connected to the cock 
or tap which regulates the supply of gas to the burner. 


4248. Generatinc Stream BY THE COMBUSTION OF 
Gas on INFLAMMABLE VapouRs INsipE STEAM 
Boruers, &c., G. W. Wigner and J. Dixon, London. 
80th September, 1881. 6d. 

A combustion chamber is formed inside the boiler, 
and has openings which allow the products of com- 
bustion resulting from the combustion of gas or 
inflammable vapours to escape into the steam space 
of the boiler. The gas or inflammable vapour is 
forced into the chamber in regulated quantities and 
Sete by a flame through | a slide, or by spongy 

atinum, or any i , or by elec- 

Preity. 

4254. Lirts, M. T. Medway, New Cross.—l1st October, 
1881.—(Not proceeded with.) 2d. 

From a arn moving shaft a screw is worked by 
suitable gearin; af and turns in a nut attached toa set 
of movable pulleys, round which a rope passes and 
also round another set, and is connected over a top 
rend pulley to the platform or . The latter is 

ed so as to relieve the screw gear of part of the 
load when the weight is ascending. 


4256. Raistnc anp Forcina Liquips orn FoR 
Losricatine, &., J. W. Lowther, Manchester.— 
lst October, 1881. —(A communication from W. 
and T. Ormston, Russia.)}—( Not proceeded 
This consists of adrum or boss mounted excentri- 
cally within a cylinder fitted with a slide of the same 
diameter as the cylinder in which suitable inlet and 
outlet orifices are provided for the lubricating fiuid. 


425'7. Gas Heatine Stoves, &c., J. Wadsworth, Man- 
chester.—1st October, 1881 —(Not proceeded with.) 


2d. 

This relates, First, to a stove for Pemniges a large 
of air to amoderate Pp 
in employing one or more ©: Seen in the 
lowest part of the stove, the products of combustion 

ng into a conical hood rising some distance into 
the stove, and surrounded by ahead formed with pas- 
sages through which air enters, and, mingling with the 
current from the burners is discharged through conical 
outlets ; Secondly, to a stove in which the products of 
combustion are prevented from entering the apart- 
ment in which the stove is used, and consists in carry- 
ing the hood into a surrounded by an outer 
casing in which air circula' 
4258. Looms, W. pruae. Burnley.—1st October, 

1881.—( Not proceeded with. } 2d. 

This relates to an improved taking-up apparatus by 
which the change wheels used may be more easily 
changed. The ordinary change whe stud is replaced 
bya aiienery stud, on which the ratchet wheel and 
pinion revolve and are connected by a boss. The 
of the boss on which the ratchet wheel is placed is 
made square. 

4259. PassENGER AND Fare REcIsTER, H. 
October, 1881.—( Not 


This relates to a wes in which the amount of 

fare paid, together with the number of the passengers 

of each of several distinct classes of fares, is exhibited 

as the apparatus is actuated for registering such 

numbers. 

4260. Foipine LADDER AND MEASURE CoMBINED, W. 
Clark, Loadon.—lst October, 1881.—(A communica- 
tion from A. Schlaefi, Switzerland.)—(Not proceeded 


th.) 2d. 

The adder of two side pieces attached to one 
ame by parallel rods loosely jointed to the side 
and the laddersteps. When the ladder 
s collapsed one side lies flat against the other so as to 
form a single plain rod, which is graduated to serve as 
a measure, 


4261. Currmsc anp CoLLecrinc WEEDs IN RIVERs, 
&c., G. Hamit, Haddenham.—Ist October, 1881. 6d. 
This consists in the employment of horizontal 
revolving or reciprocating scythes or cutters mounted 
on the lower extremity of a vertical spindle sup- 
mage in a frame at one end of a boat and of a swing- 
therer or rake at the other end of the boat 
whic collects the weeds into heaps on the surface of 
the water for subsequent removal by hand. 


4262. Apparatus, &., FoR UsE on FLats AND 
OTHER VESSELS FOR TRANS-SHIPPING SALT OR 
R. Verdin, Ist October, 1881. 6d. 

sists, First, round the mas’ 
placed pony the bows a trend sleeve with an angle iron 
asa bearing, such sleeve rotating freely on the 

mast, while its base runs on a ring fixed to the 
mast; to the sleeve the swinging boom is jointed ; 
Secondly, in placing a similar sleeve on the mast to 
which the rope or chain — the bsg og —_ 
of the boom is attached, by whic boom 
can be swung round the mast in every og et and 
raised or lowered to suit the size of the ship or 
wharf at which the unloading takes place. 


4263. -acTING APPARATUS FOR ACTUATING 
Steam Borer Dampers, G. Wainwright, Shef- 
Jield.—1st October, 1881. —(Not proceeded with.) Ad. 

a relates to means for opening and closing the 
rs of steam boilers so as to regulate and govern 
tho des ‘ht, and thus ise the of 

feel, and it consists in the method of actuating a 

piston by means of the pressure of steam acting on 

water in contact with a diaphragm of elastic material 
omege | between the underside of the piston and the 
« of a cylinder connected with the water in the 
boiler, the vertical motion of the piston being com- 
municated through suitable levers to the damper. 


4264. Tricycies, &., G. Schulz and W. Harrison, 
.—lst October, 1881.—(Not proceeded with.) 


The tricycle is adapted to carry one or more persons, 
or an extra amount of luggage. It is made so that 
it will fold up into a small compass. 

4266. Furniture Corp or Trimmina, &c., L. A. 
and A, Georye, London.—lst October, 1881. 


The invention consists in the employment of a 

gimp, braid, tape, eeey = oe or like woven material, with 

or without a fringe or a in combination with a 

suitable ae or body, w! h core or body may 

composed of one - more twisted or untwisted 
strands, or cords, 


the said gimp, braid, or 


the like being wound or wrapped around the said core 

or body by means of apparatus forming part of the 

invention. 

4267. APPARATUS FOR PRESENTING OR EXHIBITING 
TO AN AuDIENCE THE WorDSs OR SCORE OF AN 
OPERA OR OTHER PERFORMANCE, &c., W. R. Lake, 
London.—\st October, 1881.—(4 communication from 
L. St. Louis, Mississippi, U.S.)—(Com- 


plete.) 

The invention consists mainly in a movable trans- 
parcuew bearing the words or symbols, and illuminated 

y a light at its rear. This transparency moves past 
an opening which is between the audience and the 
light, the gas ym of the said transparency being so 
timed as to carry the words corresponding with those 
being uttered past the opening, preferably at its 
centre, 
4268. Traction Encrves ror Tramway Cars, W. 

Wilkinson, Wigan.—1st October, 1881. 6d. 

This consists in the combination with the exhaust 

— of the cylinders of chambers or jackets ee 
the boiler, and a ch in there- 

with situated inside the furnace, whereby the exhaust 
steam is exhausted and superheated before its exit, 
whether or not there be used in combination there- 
with means for conducting also the steam from the 
safety valves or from pi 
into the said chambers. 


42°79. Printixc Macurnes, H. Molenbeek St. 

This relates to the construction of the pe Ra. 
which both sides of the paper from a roll are prin 
automatically and with exact register from flat type 
formes or stereotype plates during the passage of 
paper through the machine, the paper after the print- 
ing is effected being severed into sheets of the required 


4280. Macuinery ror Frnisuinc Nuts, Boits, AND 
Screws, J. P. Binns, Halifax.—3rd October, 1881.— 
(Not proceeded with.) 2d. 

The object is to simplify the construction of machi- 
nery for finishing nuts, &c., and to render the same 
machine, by means of interchan geable parts, appli- 
cable for ing or finishing elk 9 nuts, bolts, and 
screws, 


4281. Propuction or Macnesia AND HyDROCHLORIC 
Acid ¥RoM CHLORIDE OF MacnesiuM, F. Wirth, 
Frankfort.—3rd October, 1881.—(A communication 
from A, Blumenthal, -Saale, Germany.) 
—(Not proceeded with 

Chloride of m: is divided into esia 

d hydrochloric acid by being heated with or without 
dition of pe acd i of magnesium or of the car- 

of some other suitable earthy substance 

admittance of atmospheric air or free oxygen. 

magnesia-oxychloride produced in this way Mivided 
into esia and chloride of magnesium by ‘pres 
boiled = water, either in closed vessels under 

sure or in open vessels under ordinary atmosp! 

pressure. 

4282. Lozenars, &., J. L. Collier, Rochdale.—3rd 

The loves pen Bho is placed on a table and carried be- 

e lozenge ona le and carri 

tween two metal rollers, round each of which passes a 

woollen web ——- with sugar or farina dust. The 

paste is then passed between a — of highly-finished 
rollers which oem it to the desired Slane, and 
an endless web then carries it overa steel plate formed 
with slots, through which work a set of stamps bear- 
ing the letter or figure, which is thus impressed on 

the paste, which then passes over round holes in the 
plate, and is acted upon by cutters, the lozenges pro- 

duced falling on to a travelling web. 

4283. Dryine Gran, &c., J. Coultas, 
8rd October, 1881.—{Not proceeded with. ) 

A current of air is employed, obtained fea @ fan 
driven by a portable or other engine. The fan is 
mounted upon a frame a wheels, so that it may 
be readily conveyed from lace to place. The fan is 
connected when in — sy 2 ee box or casing, which is 


the drying r. ied w 
The drying machine ua te an tor and 
dressing screens and appara‘ 
DistiLiine SHALE, G. T. Beilby, Mid Calder 
N.B.—3rd October, 1881. 

This relates to vont acne on patent No. 2169, 

— 18th May, 1881. By the present invention the 
ipper parts o! the retorts, whether the retorts be 

ie eae of one material or partly of iron and 
partly of fireclay, are suspended by means of counter- 
weighted levers or otherwise suitably held up, so that 
their weight or a large part of it does not rest on the 
lower parts, which are subjected to the higher heat, 
and thereby rendered liable to injury by superin- 
cumbent weight. 


4285. Lerrer-press Printine, &., W. Conquest, 
1. i 


Srom R. Hoe and Co., New York.) 1s. 8d. 

This relates chiefly to web printing machines in 
which only one type cylinder is used on which the 
formes to print both sides are placed, sdk oe after 
on one side reve! and then 

on the opposite side ; poe it consists, First, in 


pasting, bs 

for posting. 

4286. Coat-Tar CoLours, J. R. Beard, 
Macclesfield, and C. Faesch, Gate.—8rd 
October, 1881.—( Not proceeded with.) 2d. 

The material is impregnated | with fatty or hl 
ginous matter, or with a 
such-like substances, which is fixed “py stea: 
drying. The material is then imme in a solution 
of acid, preferably organic acid, or of acid salts, or 
when oil or fat has been used it is immersed in a solu- 
tion of alkali or alkaline salts, and in some cases it is 
wsahed, whereupon it is ready for being dyed. 

4287. Automatic CHECK VaLvE, &c., M. Merichenski, 
Poplar.—3rd October, 1881. 6d. 

This relates to a novel construction and arrange- 
ment of check valve and 
therewith for regulating the “flow of liquids, such as 
oil, to the wicks of lamps ; also applicable to boilers 
4 stoves where a and continuous flow of oil 

is required for heating the same, and for bene awe 
the supply of water to cisterns, and rs 

a regular flow of water, beer, and other liquids. 

4304. Improvements in DyNAMO MACHINES FOR THE 
PropucTioN AND DiIstTRIBUTION OF ELECTRIC 
H. Aylesbury, Bristol.—4th October, 


1881. 6d. 
The inventor fixes in the main axle of his machine 
a large pulley having two V- ves in its circumfer- 
ence, and on the interior of the surrounding cylin- 
eys, ng with the grooves e pulley. 
Bn each side of each friction oe hl he arranges a 
number, say from 2 12, of electro-magnets, and 
these revolve mans permanent magnets mounted all 
round the circular case. Each pulley has an adjust- 
able screw, so that it can be thrown in or out of gear- 
ing as required. The inventor thus claims nA be able 
to regulate the production of the current at 
4313. Apparatus FoR SuRVEYING, H. and 
HB. Wilmer, London.—4th October, 1881. 6d. 
This relates to apparatus for determin rae Dery length 
of a line, its barge course and its in 
it isti ted on a stand by a 
ball-and- socket joint, and in its 
two horizontal hairs rng one vertical , for the 
purpose of the length of the line by 


size. 
& 
paper through the machine; Secondly, in a novel 
arrangement of the paper travelling rollers, whereby 
the | pe oa is effected in a more expeditious and 
satisfactory manner, and the machinery is rendered 
applicable to the printing of supplements to news- 
papers ; Thirdly, in a novel arrangement of folding 
apparatus forming part of such machine; and, 
i in the addition to the and : 
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observing the len; subtended by means of the hori- 
on level staff held vertically 
at the end of the line, the distance between the cross 
hairs being adjustable. Tbe magnetic course is deter- 
mined by means of a prismatic com) s hinged over 
the centre line of the t pe, and the i is 


to th i 
centre of which is ab 5 a weighted pe pointer. 
4824. Mersrs, &c., A. Wightman, Shefield.— 
5th October, 1881. 6d. 

This consists in the use of movable cylinders pod 
as slide valves, and worked by the 
the use of excentrics on working such 

is dispensed with, and also in the arrangement of two 
or more ¢ ylinders working within one casing. As 
applied to a water meter with two cylinders, an outer 
casing or tank is provided with a cover and an inlet 
for the water su . Near one end, and preferably at 
each side of the interior of the tank, is formed an 
enclosed chamber, to the interior of which the outlet 

communicates, and round which discharge cham- 
r the water has free access. Suitable openings are 

nade in both ends of the disc’ chamber in which 
the cylinders are fitted, and which act as bearings for 
the cylinders to slide in. Ports are cut in the periphery 
of the cylinder at each end, and in such positions that 
when those at one end are open to the tank, those at 
the other are open to the discharge chamber. 
cylinder is fitted with a piston, the rod of which is 
connected to a double-throw crank, and the rotary 
motion is transmitted by wheels to an index or dial 
plate. 


4327. Maxinc Smx Racs SILK c. 
Dawerdt, Berlin.—5th October, 1881.—( Not proceeded 
with.) 4d. 

The silk rags are first subjected to a chemi 


ene Se combination with the 
be of the same 


k 

revolution. To su the co a their 
descent a short lever is mounted on the pone 

as the shuttle box lever, = its end rests on an 
incline formed on a sliding bo: x. The bar is caused 
to recipr at each of the crank shaft by 
a spiral spring acting 0) ion to the tappe' 
When the boxes are raised the end of the lever rests 
on the incline, but when they are to be lowered the 
sliding bar and incline are drawn from under 


by one or other of a series of notches 

end of another sliding bar, caused 

direction by the tappets and in the opposite direction 

by a spiral spring. 

48349. Manvuracrure or Srrinos, Banps, anp Betts 
ANIMAL Gut, &c., 4 and C. McBride, 


lasgow.—6th October, 1 
consists 44 ploying the outer 
skin of the intestines o: iy which is split = into 
threads and treated in a bath of potash water 4 
daily for four or five days, 4 which it is trea 
with acid baths, alternating with alkaline dh tenn 
of ammonia baths, and then steeped in water. These 
threads are then a. and the string uced is 


1 process 
and then brought under a slowly revolving india- 
a presser whilst being acted 
upon by a toothed — 4 caused to revolve ata high 
velocity. 

4331. Manvuracrcrinc anp DecoraTinc ARTISTIC 

ARTICLES KNows as “Frencn CLOISONNEs,” 

Beck, London.—5th October, 1881.—(4 communi- 


external 

both the material forming the cloisonné and the 

cement; and Fifthly, in gi to the object the 
polish and finish by po! with hard stone. 


4832. Mortiss Locks, de Pass, London.—5th Octo- 
ber, 1881.—(A communication from A. H. Blliott, 
New York.) 6d. 

The lock consists of an outer cylindrical case with 
longitudinal ribs to prevent it turning in the mortise, 
a key-way being formed in its side, and its lower end 
closed by a cap. An inner sheath contains the 
rectangular trough, the upper end of w! 
by a face plate, while the open side is arranged to 
be closed by a side plate having a circular key-way 
in it, and also an opening to receive a tumbler pin. 
The inner sheath can age in the outer case, so as to 
cause the keyways id The 
mechayism consists of a Sten tumblers, and pinion. 
4334. Sreeer aND OTHER A. W. Calvert, Leeds. 

—5th October, 1881. 

Around and above the ‘be bottom of the lamp are pro- 
vided a double row of perforated plates to admit air 

outer row, and wire gauze 

round the inside so as to divide the air into seal ote 

A cup or baffier is placed round the supply pipe me wd 


ted to the action of sulphur fumes to bleach it 
after which it is steeped in a solution of acetic acid 
and gelatine, sulphurised and finished off 
gum-arabic and oil. 

4350. Macuinery EMPLOYED IN THE MANUFACTURE 
or SROVELS AND Meta Forms, 7. Titley, 
Leeds.—6th October, 1881. sd. 

The frame of the i 4 is similar to that of the 
brick described in patent No. 2658, a.p. 1875, and 
a vertical screw and nut are employed in combination 
on the same shaft with another screw of a different 
‘*hand” working into a nut formed in the cutter 
head, which is thus moved down by the first screw, 
while at the same time = second screw causes it to 
move down and ype to the desired form. 

through a worm and worm 

Ww. 


4351. Sewixe H. Simon, Manchester.— 
6th October, 1881.—{A communication from F. B. 


screwed and works a diaphragm in the casing, 

the top of which tn closed by a cap. 

48359. Apraratus For INDICATING THE SPEED OF 
Roratina D. London.—7th October, 


1881. 
An ordinary cen’ governor in which the 
— tal force ob spring, is fixed on a 
dle and driven by being thrust against the end of 


e shaft, and the } hag 3 or sliding bush acts upon a 
qoound bush free to slide in a bearing, but prevented 
from revolving. A screwed spindle screws into the 
latter bush, and carries a pointer moving over a 
dial. The invention also relates to a similar apparatus 
to form a stati speed indicator either perma- 
nently or detachably | in gear with the shaft. 

4361. Srups ror Suirt-rronts, &c., P. 
Allen, Bloomsbury.—7th October, 1881. ¢d. 

This consists in making the body of the stud or 
fastener of an elastic material such as vulcanised 
india-rubber, the top and bottom being fitted with 
caps of metal or other suitable material. 


4364. VeLocirepes, A. Phillips, 
October, 1881.—(Not proceeded with. 
This relates to improvements in the driving gear. 


AND Amn FOR Vision, 


wearer may see 
4367. &. B. Simpson, Bir- 
mingham.—7th October, 1881.—(Provisional protec- 
tion not allowed.) 2d. 
This relates to a means of economising the front 
space. 
4370. THE or 


shorter arm is h a vessel of a given capacity to 
puaaine solution or other fluid to be 

ger arm is marked off A 

of specific gravity, and if d 

eer gallon, or an other scale, and it is pro- 

vided with a sliding weight. 

4371. Fasrenincs ror Brooc#es, 


&c., BE. S. Jones, 
Bridgwater. 


October, 1881.—(Not proceeded 
This relates to the employment of a sliding catch 
worked by a spring. vere 


4372. Currinc Suives, E. J. Heal, London.—Tth 
October, 1881. 4d. 


or more ni 


4853. Prerarinc Corrox, &€., J. Tatham, 
Rochdale —6th October, 1881. 6d. 
This relates. —_ to machinery for feeding wool, 
&c., , and other 
and ist: aa a box to receive the wool, 
and itn which are rollers with an apron moving 
over them and provided with teeth vy — up the 
wool, the quantity being regulated by a vibrating 
comb. The wool is removed from the apron by a 
vibrating comb, which conveys it to a scale where it 
is weighed. The Second part relates to a “ coiler,” 
and in ar ts by which upon one can 
being filled another takes its place. 


J. Carr, near Newcastle-on- 


This 
made oy and so 


burner, so as to prevent the air app 
flame in a large volume. The staves of the ‘lamp 
frame are hollow and open at the bottom, and near 
the top an opening communicates with the interior of 
the lamp, so that a current of air passes . yoo and a4 
with the products of combustion, which it assists 
expel through the usual ventilator at top. me Ba 
are fitted above and outside the lamp. 
4837. Prorvutsion or Suips, &., W. R. Kini, 
Westminster—5th October, 1881.—(Not p 


ent of one or more paddle- 

wheels of large diameter at or near to midship or the 

centre of the vessel. 

4338. Looms, J. October, 1881. 
—(Not proceeded with.) 

This relates to apparatus a reversing the motion of 
the loom by power for finding the broken pick or 
other requirement. 

4830. Manvracrvre or AcHRoMATIC 
Lazarus, Paddington..—5th October, 1881. 

Two pieces of glass of different material, a as 
crown flint glass, after havin been’ horizon- 
tally ground and polished, are welded or cemented 
together, the glass is then ground and gene 
4341. Umpre.ta Fornirvre, 7. Haddon, Bir- 

October, 1881. inet ‘proceeded with.) 


This relates to the runners and top notches used for 
securing the ribs. 

4342. Gas Som, T. Fletcher, Warrington.—6th 
October, 1881. 

This consists in "the combination of one or more 
visible illuminating flames of gas with a series of 
= or passages in the construction of a gas heating 

ve. 


43438. ExticvisHine Dutton, Bermondsey.— 


etal troughs or ites are 
secured between the joists of fi the roof x 


They are closed at one end and fitted with a at 
the Sther which connect them with a metal conduit 
running along inside the ceiling of each floor. Each 
of such conduits communicates with a vertical Pipe, 
which is carried down the front of the building to the 
ground floor, where it is connected on the outside 
with a union or junction, which can be connected with 
the water main. 


4344. Piasorortes, H. Springmann, Berlin.—6th 
October, 1881.—{ Jrom W. Fischer, 


Metal or other forks similar to tuning forks are 
employed instead of strings. 
4345. Transsuiprinc orn REMOVING | Sat, &c. 
J. Rigg, Chester.—6th October, 1881. 10d 


4346. CHEckINc, RecEIvine, AND 
CHanoinc Coins on Nores, J. T. R. 
ndee.— 6th October, 1881. 6d. 

ug) ion opera’ slides 

actuated by levers worked by the ke den pt mood 

keyboard. The coin to be changed fe dro into 

the 


its receptacle, and when its key ie d 
is released, and at th 


such coins into a tray, on 

withdrawing which all the ki keys are again locked. 

Registering mechanism is provided to automatically 

register the moneys received and paid out. 

4347. Fire-soxes or Steam Borers or OTHER 
NACES FOR THE Purpose oF ConsumiNG Smoke, J. 
Shepherd, Manchester.—6th October, 1881. 4 

Air boxes or heaters of cast iron or other suitable 


ti to form a screw propeller of two, three, four, 
or more blades, as di 


4855. Boots anp Suozs, W. H. Stevens, Leicester. —6th 
October, 1881. 4d. 
This consists of forming toe caps of thick leather 
to the and skived down around 
the edges thereof. 
4356. SHELLING, AND PoLisHinc Rice, 
G. Smith, and L. W. 


caused to rotate within a hollow cone or drum, and 

consists in forming one or both of the rubbing surfaces 

of the cones or of a combination of wood and 
leather, Pi: ons in alternate strips, the leather pro- 
jecting slightly beyond the wood. 

4358. Oreninc anp Corton, J. Bayley, 
Ashton, and T. Bayley, — October, 
1881. —(Not proceeded with.) 

This relates to aes o on patent No. 1111, 
dated 27th March, 1875, and consists in dividing or 


The hi fits on to the mandril of a lathe, and 
it consists of three or more cutters hori- 
zontally in a small cylinder. This cylinder is — 


To the front o = —~ is screwed or o' 


staple pieces on the 
periphery to hold in position. afore- 


4373. Grinpine Corn, &., W. R. Lake, London.— 
Tth October, 1881.—(A communication from J. Fitz- 

upper s mary teans of 
stone bh the lower moving stone either by means 
air or water, and it consists in forming the casing of 
both tones, themselves, with 

on their outer faces, suitable being 
provided to cause the cooling medium aye 
through such chambers. 
4374. Exuisitine Prorocrarns, 
R. Love, Hatton-garden.—8th October, 1881. 6d. 
A rod carries at one end a spring clip, into which 
the photogre is inserted, whilst the tie end of the 
ina tubular rod, by which means 
ito hetght can be adjusted, so that the rods may form « 
support to keep the photograph in an upright 
position. 
4376. Consraxuctinc aNp GLazinc Roors, &c., J. 
Uxbridge. .— 8th October, 1881.—(Not 
The whole of the roof or structure is secured 
together by screws, and the panes are kept in place 
by screw hooks. 
4378. Ratway H. Cuthbert and G. H. 
ith, Manchester.— October, 1881.—{Not pro- 
ceeded with.) 2d. 


The object is to indicate if a driver of train has 
passed signal when the signal was against him, 
train approaching the signal when the signal is against 


48380. MeasuRinc THE FERMENTATIVE OR FERMENT- 
ABLE PoweR oF CERTAIN SuBsTaNces, &c., J. 


between the draught at one part and that at another 
oa id will thus drop and 
te compartment until it is removed at intervals 
in the usual manner. 


4362. Borinc anp Taprrnc Gas aND WaTER Marys 


This relates to improvements in patent No. 145, A.D. 
and also to cocks or nipples to 
be applied thereto. The standard A is clamped to 


top is closed by a and through it the drill 

ey by which it is turned, the 

effected by screw T. The cock or nipple consists of a 


casing screwed at the bottom to fit the main, and pro- 
vided with a side exit The valve stem is 


Watson, Southwark.—8th October, 1881.—(A commu- 
Champy, Antwerp. )—(Not proceeded 

Tue invention fe based upon the property which 
of d into two prin- 
cipal parts bearing a definite relation to each other, 
viz., cohol and carbonic acid and when the 
quantity produced of one of is known the 

pmvmr~h of the other is calculable. 

4381. Ixpico Privtine, F. Wirth, 
October, 1881.—(A communication fro J. Ribbert, 
Hohenlineburg, Germany. 

in the or printing with in 


This consists process fi 
wherein the indigo, after treatment with caustic 
is printed on the fabric and subjected to the action of 


steam in the presence of sugar, the indigo being after- 
passing 


wards re-oxidised by through pigeons 
4382. C. H. Brassington, hester. 
—S8th October, 1881. 


2d. 
This consists in the employment of 
copper, ised iron, for the purpose of form: 
ing on suitable framework the bodies of the perambu- 
rs, 


IMPROVEMENTS IN THE MANUFACTURE OF 
ELEcTRIC BRIDGES FOR INCANDESCENT 
IN THE MEANS EMPLOYED THEREIN, = g. Lane- 
Fox, Westminster.—8th October, 1881. 

This relates to the inventor's process “manufac- 
turing electric bridges for py lamps by 
immersing baked threads or fibres in coal gas, and 
sending a current through them, raising them to a 
white heat, thus causing the carbon pam 4 the 
be d on their surface, and thereby er 
them to a definite or specified resistance. It is an 
improvement on patent 3494, dated 28th August, 1880, 
taken out for the above process, and consists in a 
description of the method of f carrying out the cheve 
process on a manufacturing scale. 

4384. Basic 8. @. Thomas, London.— 

Good trishs are 

magni burni: 
white heat. The magnesia is und 
with water, tar, or crude hydrocarbon oils, and made 
into — ‘and burnt preferably at a white heat. The 
it magni may be used as Mag- 
nesian bricks ma: 


may be in 
of lime bricks when firing bricks: in | ine. 


4386. ComPREssED AIR FOR ING 
Macuinery, &c., A. M. Clark, th Octo- 
ber, 1881. was communication from C. Gun 

one) a First, to mechanism for using 
or com- 
air in the transmission of power by conveying 
to the place where it is is to be 
en exhausting it, first into a — 
chamber, and then back was the compressor und 
pressure greater than that of the atmosphere, but ped 


the diff 
4385. Bicycuzs, &.,J. S. 
—(Not proceeded with.) 2d, 


or 


circle, 


4887. Reou.atinc Heaps anp Warp THREADS FOR 
Weavino, Kei, .— 8th October, 1881.— 
a proceeded with 

pe is attached to the top rail, and is 
ie rod connected by a crank on one of the 

shafts of the loom. Within a frame are mounted a 

number of L levers corresponding to the number of 

healds or the harness required to weave the  egpcn 
in the piece. These levers are actuated by the card 

or lag cylinder, and actuate sliding needles, which 

gave hooked bars in such a tion that the lifting 
in the upward portion of its traverse will raise the 

same and the healds connected therewith. 


4889. Compounps ror Dygino anv Printina, H. 
C. Nevile, Lincolnshire.—8th October, 1881. > 
This relates to the artificial production of orcine from 
— or from such of its derivatives as contain in the 
itions meta to feanrne groups, which can by 
suite le methods be conve: to hydroxyl groups, 


4890. tHe Epces or Boor or 
Sotes, &., W. R. Lake, October, 
1881.—{A communication from D. C. Knowlton, 
Boston, US.) 6d. 

This consists, First, in the combination of a stock 
g the knife, and an adjustable stock carrying 

the ae | guide and gauge, the former being adjustable 
thereon ; Secondly, in the use of a gauge narrower 
than the to be trimmed, and a Pete guard, 
both arran, on a slide, whereby the gauge is moved 
by the action of the bottom away from _ welt 

— when the tool passes from the thin 
shank of the sole to the thicker edge of the fore 

part: Thirdly, in a boot or shoe jack having the shaft 

through the body, and encircled by a 
ination with a pinion anda rack of the h 

the shaft being fitted with a ratchet attached vod 
outer end anda pinion at its inner end, 

with rack of the heel piece, so as to adjust the Te 

The foot of the jack may be loosened from the 

by revolving the shaft. 

4891. Arracuinc Door Knops To THEIR SPINDLES, 
B. W. Spittle, Wednesbury.—10th October, 1881. 4d. 

The centre rose 


to take 
presage af the knob, which screws on to the — 


ee er well-known The effects are obtained 
by using yarns of different colours, the ae semen 
the sinkers by preference 
manner usually adopted with two colours. , 
plates are formed with peeene, which act on the 
needles, and press the points into the grooves, so that 
when one of the yarns is laid to form part of Soom 
it is prevented from forming stitches except ut the 
— appear on the right side of the 
c. 
4803. Sarery Vatves ror Domestic Boiters, &., C. 
on Manchester.—19th October, 1881. 
This relates to a valve for preventing accidents to 
ne oe or collapse, the same valve acting 
os for emission of air during the filling of the 
boiler. The casing of the valve is of globular form in 
two halves screwed together, and e it is a thin 
hollow copper ball with a valve on its upper side 
working oo or reacting in the lower side of a 
ton which works in a tubular neck forming 
part of the upper half of the casing. 


4394. Usrarnixo Bas-RELIEFS, MEDALS, Casts, AND 
THe Like BY Puorocrarny, &c., de Pass, Lon- 
don.—10th October, 1881.—(A communication ” from 
W. H. Guillebaud, Paris.) 8d. 


consists in ucing such My ees by means a the 
actinic action of diffused light through a plate 
of ground or translucent glass, on which is re; uced 
the ond the Sbject to be re; uced in 

m sensitised gelatine, forms a mould 
of the object. 


4305. Covers orn Guarps ror Corkscrews, A. J. 
Boult, London.—10th October, 1881.—(A 
por R. T. Dittert, Saxony. ‘ot proceeded 

A cover or capsule open at one end has a screw 
thread formed inside, so as to screw on to and protect 
the corkscrew. 


4306. IMPROVEMENTS IN THE MANUFACTURE oF 
Carpons ror Evecrric LAMPs AND APPARATUS FOR 
THAT Purpose, J. James, Lambeth, and J. C. F. 
Lee, Beckenham.—10th October, proceeded 
with.) 2d. 

This ists in the reducti 

material to a fine powder, which : ee sub- 

jected to great pressure in a mould. 

4397. Maonesia, 7. Twynam, Kensington.—10th Octo- 
ber, 1881. 4d. 

This relates to the ducti of sia for 
wa in metallurgical and other operations. 
In the Weldon process, in which manganese chloride 
is decomposed by milk of —~ ye ” as to form chloride 

of us! as at present 

lime is t is, the of 

lime and magnesia obtained by burning dolomi 


Feepinc Wool AND OTHER To 
ScRIBBLING aND CaRDING Macuinery, J. and A. 
Leadbeater, Morley, Yorks.—10th October, 1881. 6d. 

e ly an ly to 

of travelling sheets, oo or aprons p) 

ably one above the other. e fibre is placed in a 

hopper, and rests on a creeper. 

vites roller, on the spikes of which it is 
distributed ting comb, and detached there- 

a the fibre being then dropped 

upon the lower creeper, which conveys it to a second 
spiked roller, also provided with a vibrating comb 
fan, whereby the fibre is distributed so as to lay in 
perfectly even mass before reaching the “‘licker-in.” 
4401. Kerri 


other and smaller ect up and through 
are connected by pipes and 
supplied with water. 


air spaces them. 


form and dimensions as the ordinary ge. 
48348. Looms ror Weavine, G. Kirk, Buddergfeld.— 
—6th October, 1881. 6d. : This relates, First, to improvements in ball bear- 
This relates to apparatus for raising and lowering ings ; Secondly, to moeking the ends of the fork 
ascertained by a ental or circu or frame | the shuttle boxes. The boxes are connected by a separate from the body and interposing spiral springs ; 
vertical rod to the shuttle box lever, and operated b and Thirdly, in constructing rims to receive elastic 
tires in two parts, forming together more than a half 
lever, and the end avels gradually down the incline, 
so letting the boxes down without concussion. The 
boxes are received and held in the required position ee 
ceeded with.) 2d. 
The lenses or glasses of spectacles are made into 
mirrors, by ‘which means, for or the 
(Not proceeded with) 2d. 
The ) consists essentially of a pillar or 
stand carrying at its upper end the bearings to 
receive the knife edge pivots of a beam. One arm of 
this beam is shorter than the other, and from the 
This consists, First, in applying and fixing on the 
J background, by means of marble cement, metal strips 
intended to form the design required; Secondly, in 
filling in the coloured parts of the design with marble 
cement coloured according to the shades to be 
obtained ; Thirdly, in filling in the ground, that is all 
that remains outside the cloisonné, with marble 
cement, coloured or not; Fourthly, in equalising the 
Kohler, Chemnitz, Saxony) 6d. 
This relates to the construction of sewing machines 
for preducing ornamental stitching by means of two 
: being such that the meshes formed by the two or —10¢A Cetoder, 1551.—{ Not proceeded with.) 2 
more needles are, on the next following stitch, all - therwise | _, 22° object is to render knitting ss —— 
of producing aaeaer variety of ornamental effects 
and it is applicable to machines with horizontal 
needles with curved hooks and grooves to receive the 
hook points when depressed, the ordinary sinkers 
either a larger or a smmaller one may be fitted accord- a 
ing to the size of shives it is desired to cut. being used in combination with such needles, as well 
4354. Screw 
Tyne.—6th October, 1881. —(Not proceeded with.) 2d. 
a screw propeller of blades 
arranged as to be fi 
Harvey, London.—6th October, 1881. 6d. 
with.) 2d. This relates to machines in which a cone or drum is 
The object is to obtain by photography bas-reliefs, 
medals, casts, dies, matrices, and the like, the outlines 
of which may be in relief or rounded, and which may 
partitioning the compartment for droppings or dirt 
coming through the grid into two or more separate i 
compartments, to which the draught is separately ; 
admitted and _ so that there is no contention 
On OTHER VESSELS UNDER 4. 
(4362) 
\ 
\ 
A 
\ 
\ 
Cf 
iS A ial 
i] 
‘Wo or more scoops or boxes work along slides 
fitted with rollers to reduce friction, such slides con- | 
necting the two vessels or places, and being made SY [SS of 
adjustable when necessary. The scoops balance each 
other, and are raised and eae by steam or x, 
hydraulic cylinders. The apparatus maybe suspended Y, Y 
B 
October, 1881.—(Not proceeded with.) 2d. 
Up The heater consists of a series of open bottomed 
cast iron boxes placed one over the other on a base 
N } owe so as to form enclosed chambers, the top one 
ing surmounted by a optindrical casing forming the 
| ig chamber provided with inlet and draw-off 
taps. From the top chamber Pipes seefost up into 
a - the keys of the the heating chamber, and from the middle chamber 
coins to be given in exc’ are also set free, and on | the main D by chain B and tightening screw C. A 
tube F is secured gas-tight to the standard by a nut 
and elastic washer, and is fitted with a valve I. The 
4408. Fire-ticutrr, A. G. Elliot, San Francisco,— 
10th October, 1881. 6d. 
This relates to a lighter composed of a number of 
ther, so as to leave suitable 


May 19, 1882. 
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pose Air | 4408. Compounp Mareriats Inrenpep ror USE IX | and F G are a wns of an induction coil, which trans- | alternately acting and vertical: pump 
4402, 90, Weatherhogg, THE MANUFACTURE OF WATERPROOF ARTICLES, &c., | mit the curre: m the to the double lines son or their equivalents, of ys ay ‘olute- 
Birmingham.—10th October, 1881. 8d. O. Cal th 1881. 6d. by induction, a method which each coil be or similar peri, pheries, journals or centres 
proca’ tion of two wor! in or eq' ts, @ system of permanen' | 4463. Corkscrews, J. 
reek ad rial for the manufacture of Birmingham.—Lsth ot | 
heel 4410. Dressinc on PLanina Woopen Hoops FoR tee) Es The worm which enters’ the cork is connected to a 
Asks, W. Morgan- London.—11th October, a o quick-threaded screwed stem, the thread of the worm 
1881.—(4 H. Con- = and screwed stem inclined in 
F san cord, U.S. on o 0} ite directions, the thread of the worm being 
This relates to machine f dressing, the wi t-handed, = ‘ne “thread of “che screwed stem 
ro) cor a cylinder an axa H. Miles, Birmingha 
pressers, whereby the hoo —— on to the elastic Or proceeded : 
| hoop may be smoothly, independently of its rZ ment of the handles, whereb - rambulator may 
irregularities. readily be propelled either from the front or back; 
: 4411. Fatse Borroms ror G. Cave madly, @ construction an 
Bristol.—11th October, 1881. parts for changing the ition of the body with 
bad it The false bottom consists of a cast iron plate with respect to the wheels, according as the perambulator 
it —— Seeuge ¥, > en ra on one side and is propelled from the front or from the back. 
countersunk on the other, an Ww 4468. Cicar anp Cicarerre Howpers, H. L. Fried- 
Ht r cylinders closed and perforated with a number lander, London.—13th October, 1881.—(Not proceeded. 
oneene \ of ies holes at one end and open at the other end. with.) 2d. 
F AN G. Pp B. This consists in serrating, grooving, 
the interior surface of the mouth of the holder or 
. r= This consists of 1 part, by weight, of the fruit of tube. 
. date , 13 parts wheat flour, 3 parts oatm . Lockine Screw Nors, C. B. Challis, Homerton. 
ate of bie. anda suitable on of iron, such z the outside is turned ye in the form of a cone. 
as carbonate of iron and spice. ith this oor caer yr 2 2 - This cone is split up with one or more cuts. By the 
cai — as of the whole weight of beetroot is ac> employment of a w: a conical hole to 
to form a paste, which is an the — of the split 
Fitter FoR Tons, G. G. Cave forced in upon the bolt. 
October, 1881.—(Not proceeded with.) ne ZT. Tyzack, Sheffield.—18th October, 
me object is to prevent sedimen from the a The upright of the or handle is mate of 
tun r,and it in the use greater Width Than ‘hitherto, na of such shape that 
rate compartments of the eytinter, cach each piston being | of a filter co! posed ofa copper or other vessel with | the alternate poles of which are revolved by a crank, | when the handle of of the trowel is by the hand 
are effected within the same cylinder, or with- rforated filter! medium, | being fitted with connection with Topacco Prprs, D. T. Powell, London.—13th 
in two parts of such cylinder placed end to end 80 88 | and the fluid passes through it and fills the vessel, | battery and bell, &c., also described. October, 1881.—(Not proceeded with.) 2d. 
to work in line with each other, or placed alongside or passing out through an outlet pipe near the top. The ‘pi the 
concentrically around and within 4414. Reoisterine rue Stanp or THERMOMETERS, FE. 449 manner, but is furnished with a hole at the bottom 
A. Brydges, October, 1881-—(A com- October, Cl | for lighting. 
od. H. Kronecker, Berlin.)—(Not Petersburg, U.S.) 4476. Boar Deracuinc Gear, A. Simey, Sunder- 
proce with.) The object is to produce a table or cabinet which will land—13th October, 1881.—(Not proceeded with. 


Muna 


of the being dsoas to act conjointly 
and simultaneously Si a each other, irrespective of 
position. The an of a hori- 
zontal single- und 
cylinders toe en: fitte with» a 
for 


the superabun: 

evolved Bye 
4404. Bessemer Converters, A. L. Holley, Brooklyn, 

tent No. 2024 

relates to provemen on pal 0. 

A.D. 1880, and consists in the trunnion ring 
and the removable shell readily pe ey The con- 
verter A 


is connected to the trunnion C by cotter 
bolts, and when desired to remove the shell for repairs 
440 

' 

de 


&caris run under it and raised until it takes the 
weight of the shell off the trunnion , which is then 
disconnected by removing the cotter ts, and the ring 
is lifted to the position shown - oo. lines by chains 
or ropes running over sheaves 


4406. Kyirrep or Loorep Fasrics, 7. Thorpe, Not- 


rela‘ ng frames for 
manufacturing knitted fabrics, and the to 
improve the construction and action of the “ 
80 as to render such action more re expeditions 
The invention the 
of additional thread to such 
bands or stripes may be formed in 
oo oplia goods, as well as to perform orm what is known 
as “splicing.” 
4407. Gas Enarnes, J. A. Drake and R, Muirhead, 
proceeded 


October, 1881—{Not 

with. 

This relates to a gas which a piston 
in a cylinder and is coupled 

to a crank, being worked y the expansive ‘to 


sector-shaped rocking piece, the arc of which is next 
bg eo and the centre against the bar, whereby 
nn = motion of the slide is imparted to 
and rolling substituted for sliding Mtriction, 
The slide valve is worked by an a on a second 
motion shaft driven by spur gearing from the crank- 
shaft, so as to make one revolution for every four 
revolutions of the crank 
4409. IMPROVEMENTS IN THE MANUFACTURE OF 
TeLecRapm CONDUCTORS AND MATERIALS FOR 
CovERING AND INSULATING WIRE OR OTHER CoN- 
DUCTORS USED FOR TELEGRAPHIC OR OTHER PUR- 
poses, W. 0. Callender, London.—11th October, 1881. 
4d, 


This invention consists in the use of bitumen Lyf 
to produce a compound mat co 

to 40 paste bitumen to 20 to 60 
mixture when reduced to a liquid state is vulcan- 


ised by the addition of flowers of sulphur, 


The thermometer is let into the dial nage of a clock, 
and behind it a sensitised of paper is caused to 

ht passing ug e empty parts of the thermo- 
peered, tube will act on the Fay aes and so register the 
height of the mercury in th 
4416. Sream Generator &c., T. Hudson, 
Manchester. October, 1881.—(Not proceeded 

The abject is to effect the more complete combustion 
of the gases evolved, and it consists in 
heated air into the furnace at the point where the 
ordinary bridge is situated, the brlge itself being 
utilised to heat and conduct the air to the furnace. 


J. J. @ t, New Romney.—llth October, 


6d. 

th with thane arms which 
turn on pivots so as to close one on the other when oe 
in use. Mme pillar is made up of a number of tu 
placed one within the other, so as to be BK ng of 
extension when in use, and *to slide one within the 
other and occupy but little s when not in use. 
The top of the inner tube receives the music stand or 
desk, which is made up of jointed bars so as also to 
close’ up in a small space, 

4419. Parrr D. 0. Francke, Sweden.—1lth 
October, 1881. 
A solution of ee calcium sulphite is charged 
with fragments of gh be converted into 
into a strong er a steam casing 
pe. steam at from four to x atmospheres, 
the action being maintained for from twelve to 
prow hours, the whole being preferably continually 
tated. 
4422. and Dovsiine Yarns 0} 


of automatic centrifugal eee to be ay 
bobbin is caused 


increases. 


4423. States, W. A. Barlow, London.—11th October, 
communication from T. Finger, Germany. 


This relates to slates for writing purposes, and con- 
sists in forming them in two halves, each enclosed in 
a frame, i? together as to be capable of 
being opened an: 

4424. Fastener ror THE COVERINGS or 
Rartway Wacons. Pilbert and D. Sin- 
ee.—11th October: 


clair, Dund: 1881. 6d. 
The fastener ‘consiata of « strong spike e of iron or 
metal, which in one modification is driven 


other m 

into the sides of the longitudinal beams of the wagon 
or other vehicle, and formed with a — or 
feather pro ata to the lo 
centre of he splice from th or 8 m9 
preferabl. right-hand ‘aide to within an inch 
or so of the wb. od of the wagon beam. The cords of 
bed ulin or covering are each wound round the 
a spike of this form, and the end of the cord 


dinte the angular or w shaped space between 
the fluke, or fea‘ and drawn tight, to 
erein, W hard 


bearing 
or of the cord leading up the 
spike to the usual eye in the tarpaulin or cover. 
4426. Macuines, H. J. Haddan, Kensi: 
ton.—11th October, 1881.—(A 
I. Creelman, Georgetown, Ontario.) 10d. 
oa object of pret: invention is to produce a machine 
knitting, knit a sock or stocking 
part plan and ribbed, and will of 
oral stripes or longitudinal str 
a stocking in the ankle by the ribbing a attachment. 


The Taia by lowering one pipe verti- 
cally into another directly. into its intended position 
in work, instead of —' the end of one pipe into 
the other, and by bedding it solidly into the jointing 
mate’ previously placed around the invert of the 
socket, 
4429. Desiccatinc AND Preservine Hay 
AND OTHER CROPS WHEN Srackep, &c., G. W. 
Swarbrick, Tottenham.—1lth October, 1881. 


exten there con- 
nected | with an br nana ejector, or apparatus for 

ducing either atm i¢ pressure or vacuum in 
the pi re conveying the exhausted fluid 
fee the inte: chamber in the stack, is also pro- 
vided with a coil immersed in a tank of cold Yay he or 
with other suitable apparatus for condensing the 
ducts evolved by and conveyed from the vegetable 
materials whilst subject to the process of drying. 
4428. Improvements In TELEPHONIC APPARATUS, A. 

R. Bennett, London.—11th October, 1881. 6d. 

This relates to a means for enabling subscribers who 

are in communication with central exchange offices 
by single wires, the exchanges being cted b; 


serve as a support for a se 

machine or instrument, and w! 

be used as an ordinary table. 

4432. Looms, J. Barbour, Belfast,—11th October, 1881. 
+A communication from A. Coulter, Russia. 

The object is to prevent shuttles of looms w! at 
work from 1 Sree out of their course, and thereby 
across the loom, and furnished with a series of prongs 
or teeth, forming a ee in a of the 
batten, and serving to retain shuttle in its course 
as it is propelled through the shed. 

4436. Cowtixvatty Lusricatixo LoosE PuLieys, G. 
Pitt, Sutton.—11th October,1881.—(4 communication 
from D. D. Rangoon, Burmah.—(Not pro- 


or of 
may nevertheless 


the oil passes tube into a the 
of the spindle, and thence through holes into the 
bush of the loose pulley. 


pony Recoverine Nirric, SULPHURIC, AND MvrRI- 
ATIC ACIDS FROM THE BYE-PRODUCTS =: THE Manv- 
FACTURE OF NITRO-BENZOLE, &c., J. Deucker, er 
—12th October, 1881.—(Not proceeded with .) 


the acids from 
the bye-products of the manufacture oe 
aniline dyes, or other in mix 


acids are ete such recovered acids either 
used over again in the same process or nee 
or otherwise wu 


4443. Manvuracrure or a Wort From Date 
T. Webb, = ton Park.—12th October, 1881.—(Not 


rt, b stn the of hich 
a Wo! e employment of w spiri 
beer, and d vinegar cazs be manufactured in an economi- 
cal manner. 


4444. CoatTinc on SURFACES WITH 


covered with a thin film of tin or alloy 
then placed in the metal with which it ie to be cated. 
4446. Onservinc THE WorRKING or BOoILER AND 


OTHER Pumps, & Lees and T. Allison, Hudderafeld. 
Pe October, 1881. 4d. 
tube of t be 


employed on one end of which is 
free communication with the barrel of the 
The glass tube or gauge may be in close con- 
eee to the pump, or connected by means of a pipe, 
an 


4447. Foop Preparations, W. White, London.—12th 
oo 1881.—(Provisional protection not allowed.) 


Animal and vegetable foods when in 

» | ren bread or biscuit are rapidly desicca‘ 
air with the retention of their several savours eaae 
talities. Food thus prepared is ag with sugar or 
lbumen. or sugar and 


sufficient heat to fuse the s' te and dry 
e albumen, and the result may be 
asa biscuit or reserved as material for 


processes in cookery. 
4449. BrusHino THE SuRFACEs or Botr- 


ING oR Macuings, F, Sta: ‘ord. 
—12th October, 1881. 6d. 
won in the method of the 
b; 
Sas revolving polygon, said being situated at 
such distance from the axis of the polygon, and bein; 


caused to revolve at a speed so Penny 9 to that oi 
the polygon, and in the same tion that the point 
of the brush which the spindle carries travels 
surface of the side of the polygon. 
4456. Furnaces ror THe Extraction or SuLPHUR 
FROM ITS OREs, &c., W. Black, South Shields, and 
T. Larkin, East Jarrow.—13th October, 1881. 6d. 
The furnace is provided with one or more chambers. 
so that whilst the under one b; 
or fireplaces, the = 
r or cham above, the & va on the top of the 
furnace is heated by the ewttng or calcination of the 
ore in the chamber beneath. 
4457. Bieacuine J eg T. G. Young, Penicuik, N.B. 
consi ju! 
cess with a the_sulphuret, 
known as the sulphide of sodium, potassium, mag- 
nesium, calcium, or barium, and with a liquor com- 
posed of a solution of chlorine Seren an alkali, such as 
chlorine and soda, oo and potash, or chlorine and 
gnesia, or chlorine and 


over the 


double wire, to converse ; also for modifying the hd 
ductive effects on a single wire. The mode 
ing out the invention be seen from the figure, B BD 


4462. Pumrina Macuinery, J. Gill, Edinburgh.— 
18th October, 1881. 6d. 
essentially in the combination with 


-) 2d. 
The ear is arranged s0 t when the boat is 
attached and the gear locked, the weighted levers are 
in the raised instead of the lowered position, and the 
weight of the boat as then attached prevents the said 
levers from falling ; but on the boat being waterborne the 
= is inn of its weight and the yey fall, thus 
oe the sliding locking plates and detaching 


pe IMPROVEMENTS IN Execrric Lamps, R. Harri- 
son, Newcastle-on-Tyne.—14th October, 1881, 6d. 
This relates to incandescent lamps. The inventor 
punches his carbon filaments out of carbon using a V- 
sha) ch. The two ends are widened out and 
have —- punched in them, into which are in- 
serted eyelets. To these eyelets are attached 


4478) 


the metallic connections, after carbonisation, to which 
in turn the wires are attached. To oa for one 
light taking the place of another the inventor con- 
nects them with a shunting apparatus. 

of a small in front of the 
poles of the two electro-magne' armature is 
mounted free to be attracted by hen to this arma- 
ture is attached a spring, — in te middle position 
of the armature bears slig’ a 

one for each light. Whew either has 


the greater part 
the current passing through ~s the electro-magnet 
in that circuit attracts the arma‘ so that its 


ts spring 
makes a firm contact for that cf ciroutt ‘but is taken out 
of contact for the other. The figure explains the 
apparatus. 
4479. Sprines ror VEHICLES, F. Joynes, 
Sheffield.—14th October, 1881. 4d. 
This consists in the construction of elliptical 
for vehicles by curving the ends of the back or 
top plates, and combining therewith an elastic me- 
equivalent appliance for sec g the parts 
thus forming an elastic end joint for the said ‘cliptical 
springs. 
4480. UmBretias, Parasots, on SunsHapes, W. P. 
Thompson, London.—l4th October, 1881.—(A com- 
munication from J. Ganilh, Paris.)—(Not proceeded 


with. 

This consists in the combination with the runner of 
the umbrella of a spring, inclosed in a groove, and fixed 
in the handle, and of a movable ring upon the runner 
or slide, which disengages the spring by a simple push 
movement, 
FLYErRs FoR SPINNING AND TWISTING FIBREs, 

W. Naylor and T. Taompson, Keighley.—l4th 
Gusher 1881.—(Not eded 

This relates princi to improvements in flyers 
employed in rovers or dandy rover frames. 

4483. Pumps, R. Hosking and W. Blackwall, Daltons 
October, 1881.—(Not proceeded 


wth.) 2d. 
This consists in working sliding pipes with nozzles 
and pistons. 


4484. Runners ror VeHICLEs, W. Barnard, 
de Blaquiere, Cravley, Sussex,—14th 
This consists in 
vehicles into with with 
req are further lec 
pieces or both, and i desired, 
strengthened to resist s 
STEAM G. Stevenson, 


October, —(Not proceeded with. 
This improved modes of tubes 
having teeter inside of them with arts to 


| 
FiG.2 
| | AAI 
| 
( 
( 
4438. HorsesHogs, J. Welsby, near Liverpool.—12th 
October, 1881.—{Not proceeded vag | 2d. 
i This consists in constructing the shoe with india- 
rubber, gum, wood, or like projecting material at the t 
heel only, the toe being of any usual or desired con- é Cae 3 
The improvements consist in a peculiar construction = = — = * 
plied to 
r of the 2 
al 
| 
Reusch, Germany.) 4d. () 
= Se The surface to be coated is first cleaned and then 
| 
| (a) 
| | 
O} 
tingham.—11th 
inflammable gas and atmospheric air, and it consists 
in replacing the slide = a = 
a 
betmcon which and the vals “ In a central position in the body of the stack a 
chamber is formed during the building, at the bottom 
the | end of a | is ; which | 
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form boilers which have extensive heating surfaces of 

a very efficient character: 

4486. THE Oxmas or CERTAIN 
Merats, J. B. Readman, Glasgow.—l4th Octobder, 
4d. 

This consists 
the action of a salt 
acid at a high tem 
preparing the oxides and salts in a BAY. state by 
means of chemical processes. 


4487. Lamps, J. A. B. Bennett, Sine et and J. 
Herd B. P. Walker, Birmingham.—l4th October, 
1881. 


80 
spaces for the passage 
fuel, to the part of the wick | which it is burned. 
4488. Inpicatine on Recorpine THE STATE OF THE 
Game or Lawn Tennis, H. 7. Bartlett, Exmouth. 
—l4th October, 1881.—{ Not proceeded with. 
A — .S employed, which is provided with four 
on 


centre or axis, 


a 
so as to ae independently one of the other. 


4489. Treatinc Liquors, &c., J. Imray, London.— 
14th October, 1881.—(4 communication from La 
Societé Anonyme des Products Chimiques du Sud- 
Ouest, Paris. )—(Not i. with.) 2d. 

Alter the expulsion heat as far as possible of 
car of ammonia, Be 


fore adding lime, a 
small quantity of acid, preferably hydrochloric acid, 
is added until the last traces of carbonate of ammonia 
are decomposed, the lime being then added the 
operation is carried on with facility. 
4490. ArTiriciaLty Propuctne Syow, D. Rae, Lon- 
don.—14th October, 1881.—( Not led with. 22. 
A chamber is formed the w of which are the 
sides of tanks or cells in which brine or other not 
readily congealable liquid, cooled to a very low tem- 
perature, is made tocirculate. In the space between 
these cold walls water is dispersed in a fine spray, it 
being introduced under pressure by small =~ 
arranged to jet it against ype | surfaces. By 
means of an air pump the air is rarefied in the cham- 
ber so as to maintain nearly a vacuum therein. 
4491. Manvuracrurisc Sopa BY THE AMMONIA 
Mertuop, J. /mray, London.—lith October, 1881.— 
A communication from la Société Anonyme des Pro- 
ducts Chimiques du Sud a Paris.) td, 
This relates to tned when of manufacturing soda by 
the ammonia method, wherein carbonic acid is caused 
to unite with ammonia or its volatile compounds in 
a gaseous condition. 
4493. Lusricatixe Stream anv Gas Evornes, &c., J. 
J. Royle, Manchester.—l4th October, 1881.—{ Not 
proceeded with.) 2d. 
This relates partly to improvements on patent 4909, 
A.D. 1879, and consists in employing a steam jet to 
exhaust or partially exhaust a vessel containing 
= wdered graphite or other lubricant in powder, so 
ucing a current of air to act upon or through the 
graphite, and by thus agitating it a portion of the 
graphite is carried along with the air passing to the 
steam jet, and so fed into the cylinder. A valve is 
to prevent the return of the powdered lubri- 

cant at the period of high pressure in the cylinder. 

4404. Spinxtnc Macumvery, R. Scaife, Colne.—l4th 
October, 1881.—{ Not proceeded with.) 2d. 

PR aa oo of using three rails for carrying and guiding 

spindle and for traversing the bobbins upon the 

_ ie, i.e, a foot rail, a collar or bolster rail, and a 

bobbin rail, two rails are only 4 ese two are 

the foot rail and the bobbin rail, the latter of which 
replaces the collar or bolster rail The bobbin rail is 
bored or drilled to an easy fit with the spindle, and 
being always nearer to the top of the spindle than the 
present collar rail the vibration is greatly reduced, and 
the bobbin may therefore be run at a greater speed. 
Looms ror Weavine, W. Gedge, London.— 
15th October, 1881.—(A communication from J. 
Vacher, St. Etienne, France.) 6d. 

This relates to an improved embossing batten for 
ribbon and velvet ribbon looms. 

4500. Soves or Issoves or Boots, &c., L. Cohen, 
15th October, 1881.—{Not wroceeded 
with 

The outer sole and the part next the foot of the 
insole are made of ordinary leather ; but fixed to one 
of these, preferably the insole, is a layer of bitu- 
minous felt or other flexible waterproof material. 
4501. Saccuarirication or Raw Gray, &c., A. 

Maniné, London.—15th October, 1881. 4d. 

This consists in the employment for the saccharifica- 
tion of the starchy matters contained in raw grain 
and other starchy and farinacedus substances of a com- 
pound of phosphoric acid and sulphate of lime 
4541. Iwprovements IN THE GENERATION, COLLEC- 

TION, AND DisTRIBUTION OF ELECTRO-MAGNETIC 
CURRENTS, AND IN THE APPARATUS EMPLOYED 
Kennedy, Paisley.—18th October, 1881. 
64. 


The figure shows the construction of the machine. 
A Aare the field magnets, with horizontal members 
wound with coils A! Al, The shaft driven by a pulley 
carries an exciting armature, and a number of sey 


4500. Boirers, S. Fox, Leeds.—19th October, 
This to of the type, and 

consists in such boilers with two 

corrugated fire- Gta L, connected to a single internal 


[4560] 


flue M, of an elliptical or elongated cross sectional form 

containing cross water tubes V, and formed of plates 

N with corrugations. 

4605. Sream Borers, J. and G. Tinker and J. and 
R. Shenton, near Manchester.—2ist October, 1881. 


6d. 
This relates to the combination of a flue E having 


Senieting oto F, with the tubes H, and the com- 

— ber G giving communication between 

4686. or Loopep orn Kyitrep Fasrics, 
J. Imray, London.—26th October, 1881.—(A com- 
munication from 0. Viett, Hamburg.) _ 4d. 

relates to No. 


1179 of 1879, Acs the gene ny of Scotch caps or 
nnets. 
4776. Cartripcr Cases, G. Kynoch, near 
Birmingham.—1st_ 188]. 4d. 
The cartridge case is made in two =. the tube 
and the head, the former being made wit 


ratus when reduced. The material is reduced by 


contact and friction itself, as 
from the method of ucing it st a grinding 
surface not formed of ma‘ © appa- 


ratus to effect this consisting of a rapidly 

vessel, through a central opening in which a 

projects and acts on the revolving material. 

226. Prorecrina Borries, &c., FROM BREAKAGE IN 
Packine on Hanpuina, J. M. Thorpe and J. A. 

This consists in forming the jars with circum- 
ferential grooves to receive or bands of india- 

— or other suitable elastic Caotariel which form 

cushions. 


270. Rivers, H. J. Hi Kensington.—19th 
January, 1882.—(4 communication from Q. B. 
‘ackard, Montreal.)—(Complete.) 6d. 
rivet of a solid fi head 
prove" w are holes 
the and their ends then turned 
over and clenched. The invention also includes a 
pas apparatus and die for manufacturing such 
ive’ 


$35. Vacuum Pan Apparatus, H. H. Lake, London.— 

23rd 1882.—(A communication from A, R. 
Alexander and J. F. Maclaren, Mackay, Queens- 
land. (Compl ete.) 4d. 

This consists in the combination of a steam ejector 
with a vacuum pan for the purpose of rapidly and 
economically removing the vapours arising from any 
liquid boiling in a partial vacuum therein, by drawing 
them rapidly into contact with condensing surfaces 
through sprays or films of water, and then reme 
the wacendenaed portions of such vapours throug! 
the ejector direct. 

345. Wixp Instruments, L. Varweas, London.—24th 
January, 1882.—(A communication from the Auto- 
phone Ithaca, 8. (Complete, ) 6d 

This ist. with rd music sheet, 
of a differential feoding 
musical instruments, consisting of a ha. of feeding 
hooks arranged in different planes and operating 
directly on such sheet. 


$84. anv &c., 


W. R. Lake, 
- 25th January, 1882.—(A communication 
frou B. D. Kendall, Brooklyn, U.S.}—(Complete.) 


This consists, First, in the method of producing 
aniline or toluidine from the 
derivatives of coal tar hydrocarbons by placin 
benzine or a mixture of nitro-benzine an _. 
toluine in ose es cup or cell and in a mixture of 
water and sulphuric acid, and connecting the same 
with the negative electrode of an electric circuit, 
whereby the conversion is effected; Secondly, the 


method of producing a colour-yiel uct from 
aniline or a mixture of aniline and toluidine by 
placing it in contact with the menor - Roy electrode of an 


‘741. Urerarar &c., A. M. Clark, 
—15th February, 1882.—(4 ‘communication from F. 
Withoft, New York.)—(Complete.) 4d. 

The formed of a of soft rubber con- 
sisting of a bulb and a nozzle, the latter being formed 
with a central channel and having the bulb — 
to one end, while the other end is made conical to 
enter the urethra without penetrating too far. 


834. Improvements as Evectric Lamps or Licut- 
Apparatus, W. R. , London.—21st Febru- 
-—(A communication Jrom B. Lande, New 

or. 
This invention relates to a mode of moins ri 
upper carbon by = twe pulleys shown. 

are is to be establ: 

the pulleys. The action of the current on the cores 


bottom, which is recessed to receive the satete pro- 
jecting percussion chamber of the head. A separate 
cup to form the head is provided with an inwardly 
| cap chamber, and the tube is 
inserted in it, and the two subjected together to 
os and heading pressure, so as to unite them 
firmly. The complete case is thus provided with a 
double bottom. 
5869. Car Trucks aND AXLE-BOx 
Smith, New York.—8th December, 
8d. 


This relates partly to improvements in a truck for 
railway carriages, wherein the truck is pivotted to the 
carriage or car body at its end, instead of at its centre, 
and the springs are mounted in an evener. 

5438. Sprxpies anp BotsTers FoR SPINNING AND 
Dovs.ina, J. Watson, Paisley.—13th December, 1881. 


armatures, which the inventor calls working or col- 
lecting armatures. These are of wheel form, havinga 
number of projecting soft iron pieces secured to their 

peripheries, between which the wires are wound in 
an the wires between each two adjacent spaces 

ator, whic! 

series of discs. The barrel 
carries a series of rings separated from each other ; the 


4-541 


said series carry plates equal in number to the total 

' number of divisions on the armatures employed, toge- 
ther with a ring for the exciting armature to give a 
separate current for this armature. The wires of the 
armature coils are led one tu each plate of a ring of 
the commutator, each ring receiving the wires from 
one armature. Collecting springs bear upon opposite 
sides of each ring, and collect a separate current a 
each, so that each current may be utilised ly, 

or they may be united and used collectively. 


This in the a of two or more 
vertical split balloon springs. 

5532. Sotverts ror Treatine Woop, &€c., FOR THE 
PRODUCTION OF D. 0. Francke, Sweden.—lith 
December, 1881. 

This relates to the marfufacture of —“’ for 
treating vegetable fibre, as described in patent 
No. 4419, a.p. 1881, and consists in preducing acid 
sulphites of alkalies by charging a tower with f 
ments of limestone on which a shower of water 
cal to descend, while sulphurous acid fumes are 
caused to pass through the tower. The liquid which 
collects at the bottom of the tower is the acid sulphite 
required. 

5543. C. F. 
Berlin.—17th September, 1881.—(Complete 

This relates to a brick-moulding machine in oehich 
the pressing cover is lifted or shifted from the — 
box by means of a movement of the hand, and 
is based = the — of the said direct move- 
ment of hand ifting the said pressing cover 
and dropping the same at the proper times. 

19. INcors From THEIR Movutps, J. Imray, 
London.—3rd January, 1882.—(A communication 
Jrom T. James Braddocks, U.8.—{Complete.) 4d. 

This consists, for pushin; ingots be moulds, 
in the use of a lever in’ tackle, 
plunger on 01 ig 
tends to move the oad ond the ingot in opposite 
directions. 

223. Pompine Liquips, &c., A. M. Clark, London.— 
16th January, 1882.—(A communication from C. W. 


with two or more Ghumnbders, one or more of said 

chambers constituting pump chambers, and with 

connecting all ye od that the air after 

pump ci ber at high pressure 
in attenuated condition by the action of the com- 
pressor, so that water may enter and leave the pump 
chomber a without the necessity of a piston or plunger 
therein. 

266. Grinvine anp Separatine, &c., &. Pitt, Sutton.— 
19th January, 1882.—{A communication from H. A. 
Duc, jun., Charlestown, U.S )—({Complete.) 6d. 

The current of air from the grinding apparatus is 
constantly used over again, whereby the material 
which is eadedonn from the mill is constantly pre- 
sented to its settling chamber or chambers until it 
has been deposited from the — current and 
removed from the mill, thus a the escape of 


dust and also securin, io mity in the 
selected material, which is from tne appa- 


[834] | 


of the two electro-magnets which are attached to the 
brake arms lifts the upper carbon and establishes the 
are. As the carbons are consumed, the current 
through the electro-magnets weakens, the brake arms 
and cores fall and release the — through which 
the carbons descend until the arc is the proper 


SELEOTED AMERIOAN PATENTS. 
From the United Mates Petes Patent Office Oficial Gazette. 
Macuine, Henry B. 

» Cleveland, Ohio.—Filed August 22nd, 

Brief, the construction is clearly indicated in 

The is to 


the 
drawing and claim. avoid = 
in the inductive action of the 


producea nearly uniform current. Claim.—A dynamo- 
electric machine constructed substantially as herein 
shown and described, with its magnets C mate oblong 
in cross section and’ arranged around the armature 
shaft B, with the side of each magnet in the series 
nearly overlapping the edge of the adjacent magnet, 
substantially as herein specified. 


256.499. Frame ror Gano Saw MILs, De Witt C. 
Prescott, Marinette, Wis.—Filed February 19th, 


1881. 
Claim.—(1) The lower or my yt frame composed 
of two ind ent sections : transversely 
to the line of cut and inclined each other, in 


combination with the w 


= which, at their lower ends, rest on the lower 
e and extend from one to the 
latter, and are secured there’ 


(255495) 


said sections of the lower 
described. (2) The independent sections A A of the 
lower or supporting frame, tapering from the bottom 
upward, and arranged teneveresiee to the line of cut, 
inclining inward toward each other, in combination 
with the independent saw frame C, the side pieces C 
of which are seated on the upper ends of the sections 
A and extend across from one to the other, being 
a to each, substantially as and for the purposes 


256,763. Forcr-rrep Grain Dritt, Hanson P. 
isa.” Richmond, 1; Filed February 18th, 


.—The feed cup is of two 
which aides within the other. The movable 
section and the feed wheel are hg nee ona divided 
thimble that is clasped to 
shaft, whereby said section me feed wheel 

to graduate the amount of seed sown. “Teen 
The combination, in a seed cup, of the inner slidi 
section B, with the divided thimble passing 

said section and fitted upon the rotary shaf! aff, and 
feed wheel locked the thimble the inner 
side of the thimble having a 
flange fitted against the outer side of the section, sub- 


recesses receiving the 
scribed. (3) The combination, in a seed 
outer section formed with a vertical wall C, with the 
rotary rosette located within an annular recess formed 
in a cap-plate secured to the outer side of said wall, 
and the fluted feed wheel fitted in the rosette and 
locked upon a thimble that is secured upon the 

and adapted to rotate in one of the sections of the 
seed cup, substantially as described. 


CONTENTS, 
Tue Exoixeer, May 19th, 1882. 
PAGE 


Tue InstiruTion or MECHANICAL ENGINEERS .. 355 
APPLIANCES FoR WORKING UNDER Water. (Illus- 


Mercuant STeaM VESSELS AT THE 
EXHIBITION .. .. 
Tue Sree Ixstrrure 


Tue Harvie Air Locomorive. (Qustrated.) ee 

BREWTNALL's CouPLinGs FOR ELECTRICAL 

Sroup Fixer. eo se 00 

Hyprav.ic SH1P-LIFTING (llustrated.). . 
To THE Eprror— 


Wuat 1s Evectrricity? 
Sream Enomve Economy... .. .. 
ABSORPTION OF WATER BY BRICKS 
Stipe VaLve 
Rartway Matrers.. .. 
Nores AND MEMORANDA 


Tue Exvecrric Liont.. .. .. 
Tue Board OF ARBITRATION FOR 
Frxisnep Iron TRADE .. 
Tae InpucroPHone ee 
Bripors Betow Lonpox.. .. 
Tue Eppystoxe LicHTHovuse .. 


Bewage "Disposal, for the Guardians of Sanitary 
u os 
Electrical Accumulators or “Secondary Batteries. 865 
Tue Execrric Lichtinc CoMMITTEE 
Tue Inox, Coat, 
Breminonam, Disrrict.. 366 


Nores FROM LANCASHIRE .. os 367 
Nores FROM SHEFFIELD .. .. oo os 367 
Notes From THE NorTH oF ENGLAND oo os 867 
Norges rrom ScorLanp 867 
Nores From WALES AND ADJOINING COUNTIES -. 367 
Tax Patent JouRNAL .. .. 368 
ABSTRACTS OF PATENT SPECIFICATIONS. (illus- 


ABSTRACTS OF AMERICAN PATENT SPECIFICATIONS. 


‘aval Engineer intmen’ ce co ee 965 


THE Orient Steam Navigation Compan ane 
acquirel, from the Mauritius Government, 
Garcia and another island in the Chagos’ Archi- 

about 


pelago, dependencies of Mauritius, in 
deg. 8., and almost exactly midway between 
Aden and Melbourne, which are to be used as 


coaling stations for the Orient steamers on their 
voyages to and from Australia. 


= 
This consists in constructing the wicks of refractory j N i © 
] | 
| 
/ 
N = 
(/ 
LE =} 
256763 
4 
| = | 
4 7 electric current, and in the presence of water an ; 
oo sulphuric acid ; Thirdly, in the combination with a 
= Hy Se porous cell of a pendulous carbon plate and vibrating 4 
connections or their equivalents; and Fourthly, in 
H . the combination of a pendulous carbon and a textile BR 
covering for commingling the elements in the process 
i ; 
| 
i 
a ' 
| | 
| 
stantially as described. (2) The combination, with the 
3 two-part seed cup, of the divided thimble fitted upon 
the rotary shaft and formed with the K, and the 
feed wheel fitted upon the thimble an vided with 
wi is 
4 
ength. 
| 
> 
oe 
Leaping ARTICLES— 
= 
\| 
AY y f Gi 
>> 
ES 
E ooper, New York. omptlete. 
x 


May 26, 1882. 


THE ENGINEER. 


1873 


BOARD OF AND CONTINUOUS 
Ox Monday night Earl De La Warr moved that the 
House of Lords should go into committee on the Con- 
tinuous Brakes Bill.. This Bill, it will be remembered, 
pro to make it compulsory that railway companies 
shall adopt some form of continuous brake on all passenger 
trains. rd Colville of Culross moved the previous ques- 
tion ; that is to say, he wished the progress of the Bill to 
be delayed indefinitely. His arguments may be briefly 
summed up. They are embodied in the statement that 
railway companies had not any object in killing or maim- 
ing people ; their great desire was to carry their ngers 
with the utmost safety, not only on the ground of humanity, 
but because of that very ugly word, compensation. Accord- 
ing to the report of the Board of Trade for 1880, the last 
witich had been issued, no fewer than 603,884,000 railway 
journeys had been made in this country in the course of 
the year, and only twenty-nine persons were killed from 
-circumstances beyond their own control, being at the rate 
of one in 20,927,034 persons who travelled on railways, or, 
including season ticket holders, one person in every 
24,600,000. That, if compared with walking in the streets 
of London, was comparative safety. According to a letter 
from a practical engineer, there were many accidents 
which might happen without the automatic brake giving 
the slightest warning—so long as the couplings did not 
break—such as a train jumping off the line or taking fire. 
In the face of such testimony he could not accept any 
compulsory legislation on the subject from a private 
member of that House, and he trusted their lordships 
would support him in moving the previous question. 
Lord Colville might have used precisely similar argu- 
ments against any Ms ope whatever to interfere with 
the liberties of railway companies. On his showing, 
the Board of Trade should not inspect bridges, or signals ; 
_and it is unfair to the companies to compel them to obtain 
.a certificate before a line can be used to carry passengers. 
He evidently failed to see that the immunity from danger 
now enjoyed by the travelling public results in a 
measure from that very interference, the extension of 
which he deprecates. There was, however, much force in 
Lord Cairns’ argument that it was very desirable that a 
system of continuous brakes should be adopted, and if the 
Board of Trade had made up its mind as to the best system 
and had come to Parliament for powers to compel its ado 
tion, he for one should be very much disposed to grant the 
request. But that was just what the Board had not done. 
By the Bill Parliament was asked to stereotype now and 
for ever, or at any rate until the Act was repealed, a sort 
of ideal brake, and to submit the question whether the 
brakes of the various companies answered the uire- 
ments of the Act to a y of gentlemen—the Railwa: 
Commissioners—who were utterly unfit to determine suc 
matters. Such questions were altogether foreign to the 
business the Commissioners were appointed to transact, 
and he held that duties of this nature ought not to be 
thrown upon them. In this we fully with Lord 
Cairns. But is it not certain that such modifications might 
be made in the Bill while in Committee as would get over 
this difficulty! The conditions laid down by the Board of 
‘Trade are quite intelligible, and there ought to be no great 
trouble in ascertaining whether any given system of 
brake did or did not comply with these conditions. The 
point would not have to be settled by the railway 
companies unaided, the engineer officers of the Railway 
Department of the Board being quite competent to 
<lecide, not, we will say, on the merits of a brake, but 
as to whether it did or did not comply witb the conditions 
laid down. Thus it takes no very great effort of skill to 
say whether a brake is or is not automatic; whether it 
cap be applied by both guard and engine-driver, and so on. 
After something had been said by Lord De La Warr, and 
others, the previous question was carried without a discus- 
sion, and so for the present a Bill which has been read a 
second time is shelved. 
The Westinghouse Brake Company has recently issued 
a pamphlet which deserves particular attention, inasmuch 
as it brings very grave charges against certain railway 
companies. The Board of Trade is empowered to obtain 
from railway companies complete returns of all accidents 
with, and failures of continuous brakes, and it is obviously 
of much importance that these returns should be quite 
accurate ; if for no other reason, then because they are 
used by rival inventors as weapons with which to attack 
each other ; and being issued under the sanction, so to 
speak, of the Board of Trade, they acquire official importance. 
ow the pamphlet to which we have referred states in very 
explicit terms that the returns are incomplete, and that 
they have been incomplete from the first; and the imper- 
fection is discovered by comparing the brake returns with 
the official reports of the Board of Trade inspectors. Thus, 
on September 2nd, 1878, on the Lancashire and Yorkshire 
Railway, at Wakefield, a collision occurred between two 
passenger trains, caused by the vacuum brake failing to 
act owing to the er f of the release valve breaking off. The 
inspector remarked that this accident furnished a strong 
argument in favour of the general adoption of automatic 
brakes, This case was not included in the returns to the 
Board of Trade, nor, we are told, was any one of the 
following :—On June 27th, 1881, a collision occurred at 
Huskisson station, on the Cheshire Lines Railway, between 
two trains, upon a down ient, and was caused 
by the failure of the vacuum brake to act, owing to the 
coupling coming undone between the tender and the train. 
Three out of the four passengers in the train were injured. 
On the 11th August, in the same year, the 8.30 express from 
King’s Cross broke away in the Calton Tunnel, close to Edin- 
burgh. The rear seven vehiclesran back forabout 1000 yards, 
and came into collision with a mger train standing in 
Musselburgh. The gradient is 1 in 78. The train was 
fitted with a Smith vaccum brake. There were ten persons 
injured, On December 8th, 1881, a collision took place on 
_the Cheshire Lines Railway, near Manchester Central 
Station. . A. train fitted with the vacuum brake ran into 
~aaother train, which it was: following on the same line of 


rails. Nine. vehicles were badly and eight slightly. damaged, 
and the front train, which was in motion when struck, was 


severed in three places. There were twenty-seven’ people’ 


injured. In another case the vacuum brake proved use- 
less, An axle broke near Bawtry on the Great Northern 
Railway, and rendered the brake hors de combat. We 
have in all particulars of six collisions caused by the 
failure of the vacuum brake, and concerning four of these 
not a syllable is said in the Board of Trade returns. Itis, 
of course, possible that the silence of the railway companies 
concerned was due to inadvertence ; but the public will, 
we fear, be disposed to assume that the companies wilfully 
suppressed the mention of a disagreeable fact. But the 
pamphlet does not rest here. It goes on to point out that 
in very many cases the returns cannot fail to mislead. 
For example, we may cite the following comparison 
of the Westinghouse brake on the Midland and North- 
Eastern railways :— 


be] Reports each 
34 i i should have, 
g the other to 
3a 3 g be correct, 
i 4 8 3 §3 taken from 
a 
8) Fs Stock Miles 
| fitted. run. 
Midland .. ..| 332] 115 1for29 430,931; 1in 8747] 11°3 10°7 
North-Eastern | 1984 | 68/1 for 29 1 in 40,210 | 686 729 


Here we see that the failures of the brake on the Midland are 
ten times as numerous as they are on the North- 

astern, Can this really be the truth? If so, why so? 
The North-Eastern Company uses the Westinghouse brake 
almost exclusively. On the Midland the Clayton brake is 
favoured. This is an automatic vacuum brake with a 
leak-off arrangement, which takes it off in about one and 
a-half minutes after it has been put on. We forbear to 
draw any deduction; but we think it desirable that 


large | some het sang should be given by the companies 


concerned as regards the enormous discrepancy. The 
pamphlet deliberately states that “the 
Midland Company for the last year return only 
5 per cent. of the total miles run with the Westinghouse 
brake, but have to provide 21 per cent. of the 
reports against it. The returns for the last three half- 
years show that this same company return less than 7 per 
cent. of the miles, and 25 per cent. of the reports; while 
over the whole of the period for which these returns have 
been issued, the miles run amount to less than 10 per cent. 
and the reports to 32 per cent. of the totals during the 
four years ending December, 1881.” 

We have sai com we think, to show that the 
returns of the Board of Trade are probably very inaccurate, 
and it remains to be seen how they are to be made other- 
wise. It is clear that if they are to be of any value at all 
they must be truthful, a f we hope it may be in the 
power of the Board of Trade to secure accuracy. When 
we see the most trumpery mishaps carefully recorded in 
some instances, while important failures, risking the lives 
and injuring the bodies of many passengers, are 
over in silence, we find it difficult to resist the impression 
that the officials who prepare the returns are not blessed 
with that perception of the value of minute accuracy 
which is essential in preparing returns of this kind, and 
is usually found associated with perfect honesty of pur- 

To us it seems clear that the pamphlet from which 
we have quoted deserves the attention of the directors of 
the railway companies concerned, on whom ultimately 
devolves all responsibility for the accuracy of the returns 
made by their officials to the Board of Trade. 


ELECTRICAL ACCUMULATORS OR SECONDARY 
BATTERIES, 
By Proressor Oxtver J. Lopes, D.Sc. 
No. IIL. 

A PuanTE and a Faure cell, though the process, and 
more especially the time, of formation is different, 
are, when formed, pretty much the same thing; and 
consist of two plates of. lead, one coated with black 
peroxide of lead (Pb O,), the other with a spongy 
material consisting of metallic 1 in a fine state 
of division and more or less alloyed with hydrogen ; 
both plates immersed in dilute sulphuric acid of about 
ordinary battery strength. Two plates in this condition 
must, as explained last week, give a current when con- 
nected by a wire, the positive current flowing along the 
wire from the peroxide coated —— + plate—to the 
spongy metallic — plate, and back through the liquid in 
the other direction ; the spongy lead becoming graduall 
oxidised, and the peroxide reduced to some lower oxide, ail 
the time the current lasts, z.¢., until the condition of the 
surfaces has become either temporarily or permanently the 
same. In order to bring the slates into the active condi- 
tion they are first coated with oxide of lead, either 
electrically—by Planté—or mechanically—by Faure, 
which is then acted on by an electric current 
through the cell for some considerable time, the current 
being made to enter the liquid at the plate which is to be 
peroxidised, and to leave it at the plate which is to be 
reduced. Hence the former of these plates may be per- 
manently labelled +; for when charging the cell the 
current enters at it, and when discharging the cell the 
current sets out from it. The other plate is similarly 
always —. There need therefore be no ambiguity about 
these terms. The + plate is always to be connected with 
the positive pole of the dynamo, whether the latter is 
supplying the current to the battery and charging it, or 
whether the dynamo is receiving the current from the 
battery and being driven by it. 

Ti of Electro-chemical Decomposition.—It was stated 
last week that electricity was conducted through a liquid 
by means of two opposite processions of the constituent— 
dissociated—radicles of whatever substance in the liquid 


is undergoing decomposition, and that, every such radicle 
A finite charge of. electricity which it 
carries with it and delivers upto the electrode, either when 
it isset free by combination with its fellows, or else when it 
is made to combine with something in metallic communica- 
tion with the electrode. It was alsostated that the charge 
of eee pene by a dissociated monad radicle is 
constant ; that diads have twice this charge, triads 
thrice, and soon. From these considerations it follows— 
as was proved by degen ees for a given weight of 
substance decomposed, a definite quantity of electricity is 
uired ; a quantity which will be known as soon a8 we 
know the number of atoms liberated, the electrical charge 
of each, and the weight of each. Let g be the dissociation 
charge of a free hydrogen or other monad atom or radicle. 
We qo not know the value of g yet, we only know that it 
is perfectly definite and unchangeable. Let be the weight 
of any atom or compound radicle released from a combina- 
tion in which it acted as a k-ad ; in other words, let its 
active atomicity have been reduced by 4, or let & be the 
number of bonds which have been broken in the act of 
making it a free radicle—whichever way of expressing it 
is preferred—then it is necessarily possessed of an electrical 


Let N be the number of such atoms delivered up to an 
electrode in any time, then in the same time rs of 
electricity Q = N / q must have passed through the cell ; 
and the weight of the substance liberated in the same time 
is Nu—call this M. =, 

—# 


* | charge kg. 


ky 
Now, in the right-hand side of this equation & is the 
only thing we know; we only know the relative weight of 
different atoms, not the absolute weight of any. Let % be 
the absolute weight of a hydrogen atom, and m the number 
ordinarily known in chemistry as “atomic weight,” viz, 
the number which expresses the weight of any atom 
relatively to hydrogen, so that «= mh; then the above 
equation may be 


Q q 
Now, ey neither / nor g are yet known, their ratio 


has been determined by careful measurement, and it is 
sees in C. G. S. units; in other words, the electrical 
charge of a free hydrogen atom is 9505 times its 
mies in grammes. And the charge of any other 
radicle of atomic weight m and with & free bonds is 
9605 F times its weight in grammes. 
If the weight of the substance be e: in pounds, 
and the quantity of electricity concerned in its liberation 
or decomposition in Ampére-hours—as for practical pur- 
is rather convenient—the above number 9505 
Scans 12,020, or, with sufficient accuracy in ordinary 
cases, 12,000. So we will now repeat the above equation 
in an easy and practically useful form :— 
Weight of substance acted on _— ordinary “atomic weight” 
in a single cell, in pounds of. the substance 


Quantity of electricity passed 12,000 times the number 
through it,inAmpére-hours of bonds released per 


atom of the substance. 


Whether the “substance” is the constituent which is 
liberated at the positive or at the negative pole, or whether 
it is the original compound, which is not “liberated” at 
all but decomposed, matters nothing. The above state- 
ment is perfectly general and universally applicable. It 
applies also when it is recomposition that is going on 
instead of decomposition. 

The expression “ number of bonds released or joined per 
molecule” is not a happy one, but the phrase “change of 
valency” is no better, and the very simple meaning 
intended to be expressed is best conveyed by an example. 
Suppose Cu SO, is being decomposed ; two bonds are 
released when Cu separates from SO,, hence 
Weight of sulphate of copper decomposed _ 63°5+32+64 
Quantity of electricity passing through it 24,000 
But we might equally well write— 

eight of copper deposited _ 63° 
Quantity of E required 24,000 
Take as another example the decomposition of common 
dilute sulphuric acid, with copper electrodes say, 
eight of hydrogen setfree _ 1 
Quantity of E passed through cell 12,000 
Weight of sulphuric acid decomposed _ 98 


Quantity of E ™ 24,000 
Weight of sulphate of copper formed at 
the expense of the oxygen electrode _. 1595 
Quantity of E 24,000 


Suppose nitrate of silver is the substance acted on. 
Here only one bond is released per molecule, so 


Weight of silver deposited 
Quantity of 
Weight of nitrate of silver decomposed _ 170 
Quantity of electricity ™ 12,000 


Finally, suppose the substance acted on is PbO, the 
protoxide of lead, then 
Weight of litharge oxidised to peroxide 
Quantity of E required. “ 24,000 
Weight of litharge reduced to metallic lead, the same. 
Thus a current of one Ampére is able to oxidise on one 


223 
side of a Faure cell 34,000 | of litharge per hour, pro 


vided there is no waste, nor any hoe given off, and 
to reduce the same amount on the other side. Or, every 
pound of litharge on either side of a Faure cell requires 
108 Ampére-hours for its reduction and oxidation, 
If instead of one cell a number 7 are taken and 
in series, and the current sent through them, all the above 
action goes on in each cell, so of course the total decompo- 
sition will be times as great. Or 
Liverpool, May 20th, 


| 
| 
— 
| 
| | 
| 


374 


THE ENGINEER. 


May 26, 1882. 


EXHIBITION OF BICYCLES AND TRICYCLES. 


A coutecTion of bicycles and tricycles has during the past 
week been on exhibition in the Aquarium, and some of the 
machines shown exhibit great ingenuity of design and good 
workmanship. There are, generally 5 ing, but two kinds of 
bicycles and five of tricycles. Of bicycles there are (1) those 
so commonly known that it is quite unnecessary to describe 
them, and (2) those which have attached to the main wheel fork 
a swinging lever and treadle, by which means the rider's seat and, 
therefore, the rider can be placed much farther to the 
rear of the driving wheel than in the ordinary bicycle, and the 
risk of being thrown forward off the saddle when the driver meets 
an obstruction is very much lessened. Some of the details of 
these bicycles are very ingenious, and the arrangement of treadle 
levers will make the bicycle a favourite with many who had pre- 
viously looked upon it as too dangerous. Many of the makers 
are using main bearings in which rubbing friction is reduced by 
the employment of loose rolling friction balls. Even in these 
ball bearings there is, of course, some friction, but it is 
mostly rolling friction. Of the tricycles there are (1) those 
having the third or steering wheel in front; (2) those having 
this wheel behind ; (3) those having straight through axles for 
the main road wheels ; (4) those having stud axles for the main 
road wheels ; (5) those worked by hand instead of by the feet ; 


(6) those worked by gearing ; and (7) those worked by pitch | 


chain. Generally it may be taken that arrangement No. 1 is 

better than No. 2, and that No. 3 is in any case better than 

No. 4. Between 6 and 7 there is little to choose, though, per- 

haps, the pitch chain well made may be generally the better 
ent. 

In referring to some of the exhibited machines, and com- 
mencing at one end, we first notice a tricycle, by the Howe 
Machine Company, having two speeds, one being for going up 
hill, when the crank makes about five revolutions to, say, four of 
the wheels. The gearing consists of a steel tape, to which is 
rivetted along the centre a number of studs, which take into 
corresponding holes at about 14in. pitch in the small wheels on 
the crank shaft and driving wheel bosses, a piece of flat steel 
being held by each rivet as in Fig. 1. As either one or other speed 


Fic.i 


may be thrown into gear they may be both thrown out, so that |. 


the feet need not move in going down hill. This belongs to 
Class 4, the axle being as shown in Fig. 2, and also to Class 2. This 
tape-driving gear we should not consider as good as a chain, and 
it is questionable whether there is not too much complication of 
parts in the double set of gearing. 
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Another machine exhibited by the same makers is of classes 
2, 4, and 7, the pitch chain being strong and about 1}in. pitch. 
In this, and in most machines exhibited, the steering is effected 
by a small corkscrew or spade handle on a spindle carrying 
a pinion gearing in a rack, which moves the steering wheel by a 
tiller lever. This handle arrangement, though so much used, is 
not a good one, for it is inconvenient to have to turn it several 
times to get sharp round, and there is always some uncertainty 
in the amount of movement that a given turn or number of 
turns of the handle will give to the steering wheel. 

The next machine we come to is by Mr. G. Leni, and although 
not highly finished, it has some good points. It is called the 
Mason, and belongs to classes 1, 3, and 7, but to prevent tipping 
backwards a tail is attached which of course only comes into 
play very occasionally. The brake in this case is of the strap 
form on one wheel boss like that used on a crane or crab winch. 
Mr. Leni also shows what he calls a workman’s tricycle. It be- 
longs to classes 2,4 and 7, and though it has no pretence to 
high finish it is a very good machine for £9 10s., but it has the 
objection which belongs to classes 2 and 4. Mr. T. Hutchin 
shows some well made machines belonging to the same classes, 
but he also shows a well-made and well-finished machine in 
classes 1, 3 and 7, with a brake which acts on the india-rubber 
tire of the driving wheel. It is of similar form to the Mason, 
but more compact and lighter. Several makers use the 
erane friction brake, but it is a question whether the 
‘brake on the periphery of the driver does not cause 
less strain on that wheel. The same maker shows a 
double tricycle in which the cranks for the two riders are 
disconnected, one crank being geared to each wheel. This 
machine belongs to classes 1, 4, and 7. Messrs, Starley Bros. show 
well-made tricycles named the Salvo, and a good double tricycle 
belonging to classes 1, ?, and 7, the wheels being driven through 
the medium of differential or jack-in-the-box motion, so that 
both wheels are drivers yet both are free to lag or to run ahead 
as required for turning corners. This gear adds to the strength 
and safety of the machine. Messrs. Singer and Co. show wel'- 
made and highly-finished bicycles of Class 2. The same company 
shows a tricycle in classes 2 and 5, hand levers being connected 
+o the crank at a little below their mid-length, the lower ends 
being pivotted to a rocking frame, which rises and falls with the 
motion of the crank. This would seem to be a comfortable 
machine for those who prefer to work the arms instead .of the 
legs. An ingeniously-designed folding tricycle is also exhibited 
by this firm, but though a well-made machine, the object is 
attained at the cost of considerable complication. 

The Swallow Bicycle and Tricycle Company showed tricycles 
with a pitch chain made as shown in Fig. 3, the object being to 
prevent stretching. ‘This chain must be costly to make, and as 
all the machines are made so as to take up the slackness cf the 
chain, it is difficult to see why a small amount of stretching 
should be of any importance, as the pitch wheels have teeth of a 


form which will accommodate slight inequalities of pitch dis- ' 


tance. The Manchester Company shows a tricycle belonging to 
classes 2, 4, 5, and 7,a pair of winch handles at elbow level 
being connected to the bosses of the driving wheel by pitch 
chains. The handles are connected to their pitch wheels by 
friction clutches, so that they are only fast while moving the 
machine ahead. This seems to be a mistake, and generally in 
any machines the adoption of clutches which prevent going back- 
wards is a mistake. It reduces the control of the machine, 


and in the case of the Manchester Company's machine 
the rider is powerless when an obstacle presents itself in his path 
unless he leaves go of one handle and uses the brake, even then 
he cannot back off. If the handles were tight they would, of 
course, revolve whenever the road wheels move, which, however, 
is a small objection; but by having these handles tight, no 
steering lever would be wanted, as the rider could steer perfectly 
well by working one wheel or the other a little harder, according 
to the way he wanted to go. The steering lever on the machine 
last referred to is worked by side movement of the legs. It is 
awkward and limited in range. 

Messrs. Ellis and Co. show nice little bicycles of Class 2. 
The Swallow Company show some well-made and well-finished 
bicycles, Class 1, and tricycles of classes 1,3, and 7. Messrs. S. 
Withers and Co. showed the Merlin tricycle, belonging to classes 
2and 4. This machine has no gearing or crank, but is driven by 
a strap on a spring roller and pedal levers. The machine cannot 
move wards, but is fitted with a powerful brake. Messrs. 
Withers and Co. also showed tricyles of good design belonging to 
Classes 1, 3, and 7. The Caroche Tricycle Company showed 
tricycles of classes 2, 4, and 6, three cog-wheels being uséd to 
transmit motion to the drivers, one of them being of the 
character indicated in. Fig. 4, that is, having teeth formed of 


SECTION 
A-B 


small pivotted balls. A jack-in-the-box motion is used, so that 
both wheels are drivers, or one may run loose automatically. 
The three cog-wheels are employed so that the crank shall turn 
in the same direction as the drivers ; but ina tricycle of the 
same class, by Mr. A. Burdess, only two gear wheels are used, 
and the crank therefore revolves in a direction opposite to that 
of the drivers, and as the work is done on the crank in the 
instroke, the muscles are more completely brought into play, and 
power is applied to the crank usefully through a slightly greater 
part of the half revolution. The seat of this machine is hung 
on springs by leather straps and is very comfortable. 

The novelty of the Exhibition, however, was that shown by 
Mr. E. Burstow, of Horsham. This is a five wheel machine, and 
is called the centre-cycle. It may best be described by saying 
it embodies the principles of the Plimpton skate and the ordi- 
nary bicycle. Between four small wheels is one large wheel 
similar to a bicycle wheel and with a similar crank and steering 
handle. This handle is connected by a Hooke’s joint to the axles 
of the four small wheels, and when it is moved to turn a corner 
the small wheels track exactly as the skate rollers do when the 
rider leans over. A flexible frame consisting of two jointed fork 
bars surround the main wheel and pivot on the crank axle. This 
frame being composed of two forks jointed near the crank, 
the hind or fore wheels may be lifted off the ground 
as desired, or may be set so that all the wheels run. 
Usually, however, they would be set so that they only occasion- 
ally touch the ground, and thus the machine runs occasionally as 
a unicycle. The action of the machine is very similar to that 
of the roller skate, and it is a very nice machine to ride, and it 
seems to have the advantages of the bicycle, of firm control over 
the crank, with much of the safety of the tricycle. Of course 
it is possible to throw it over, but this is difficult, and it is a 
very steady machine. While riding, the hind and fore wheels 
may be lifted so as to clear obstacles, such as bricks, the 
rider sits quite over the cranks, and he cannot be thrown either 
backward or forward. 


OPENING OF THE PRINCE OF WALES DOCK, 
SWANSEA. 


Tue first vessel to enter the fine new dock, the City of 
Lincoln, went into Swansea on the 17th inst., and having taken 
in a quantity of tin-plate in the South Dock, entered the Prince 
of Wales Dock to take in her bunker coal. The vessel was 

The dock is fitted with hydraulic machinery erected by Sir 
appropriately chosen, as she is one of the largest cargo steamers 
afloat. 

Wm. Armstrong and Co. The hydraulic plant consists of two 
double horizontal high-pressure expansive-acting condensing 
steam engines, having steam cylinders of 22in. diameter, 30in. 
stroke, and capable of giving off 150-horse power from the 
force pumps. By a suitable arrangement these engines may 
be made to work with or without the condensers. They are 
also fitted with variable expansion gear. The air pumps, which 
are placed below the flooring, are driven from the right-hand 
crank pins, The lift and circulating pumps are driven from the 


left-hand crank pins. The latter pumps serve a double purpose, 
viz., acting on the up stroke as lift pumps for raising the water 
from a well in the engine-house to the spacious overhead tank 
which forms the roof of the boiler-house, and on the down 
stroke as circulating pumps for the condensers. 

The engines are so designed that in case of anything happening 
so as to disable the gearing on one side, the damaged side may 
be disconnected and the other side worked as a single engine. 
The general design is good, being compact without being cramped, 
and considering their power, they occupy comparatively little 
space. The accumulator is an exceptionally large one, having. 
aram of 20in. diameter and a stroke of 35ft. The moving por- 
tion of the accumulator weighs about 100 tons. 

The steam boilers, of which there are six, are of the single flue 
multitubular type, and work up to a pressure of 75 Ib, to the 
square inch. They are fed by a steam force pump, and are also: 
fitted with an arrangement which enables them to be fed fron» 
the accumulator pressure in case of emergency. The engine,. 
boiler, and accumulator houses form one compact building, and 
are situated near the east end of the dock. The coal-shipping 
machinery consists of four hoists of the most improved yattern. 
The framework is entirely of wrought iron. They are capable 
of lifting a dead weight of 19 tons to a height of 27ft., and are 
fitted with overhead anti-breakage cranes. The object of these 
cranes is to obviate the making of small coal which would 
naturally ensue were the cval tipped from the shoot to the 
bottom of the hold of a vessel. A sufficient quantity of coal is. 
lowered into the hold in skips by these cranes until a cone of coal 
is formed of a certain height; upon this cone the contents of the 
full wagons are tipped, and the fall consequently broken. The 
loaded railway wagons are brought up to the hoists on the low- 
level railways ; lifted, tipped, and despatched from the cradle on. 
the high-level railways, which are constructed on an incline, 
down which the empties run freely. One hoist has been erected: 
for the Midland Railway Company and three for the Great. 
Western Railway Company. 

There are three movable hydraulic quay cranes capable of lift- 
ing 30 ewt. a height of 56ft. These cranes travel along a perma- 
nent way, and can be worked at any point along the quay wall, 
combined hydrants and stop valves having been coupled into the 
pressure mains at intervals, to which to connect the cranes. 

The machinery for working the enormous lock gates and the- 
sluices is also driven by hydraulic power, and consists of one 
hydraulic opening and closing machine for each pair of gates, on 
the continuous shafting principle. By a suitable arrangement of. 
clutch gearing, the same hydraulic engines which work the gates. 
are also used for working the ship capstans. The swing bridge- 
spanning the 60ft. lock is of wrought iron girder work, and turns 
on a central steel pivot. It is ri by two hydraulic cylinders 
and rams placed in a pit underneath. A similar bridge will be- 
constructed over the graving dock when the latter is completed. 
Most of the machinery has been tested. The steam engines 
have been running for a week, and so far have worked admirably. 
The whole of the lock machinery has also been in use. Two. 
coal hoists have been tested, and are now ready for active service. 
The remainder will be completed in the course of a few days. 

The gap in the old east pier has now been widened sufficiently 
to allow of the passage of any vessel, and a large steamer of 
4000 tons is daily ex to come in for loading her bunkers. 
The dock, designed by Mr. Abernethy, with Mr. A. J. Schenk 
resident engineer, and constructed by Mr. T. A. Walker, the con- 
tractor, has been built in a remarkably short space of time. The 
workmanship, masonry, &c., are of the best quality. The area 
of the dock is twenty-three acres, the working depth being 27ft.. 


A Great TANK.—An ny ange irrigational work, known as the- 
Ashti Tank, has recently been completed in the Sholapore Col- 
lectorate. It is situated on a tributary of the Bhima River in the: 
Madha taluka, about sixteen miles south-west of the town of 
Madha, twelve miles north-east of the large and important town. 
of Pandharpur, and fifteen miles, in a direct line, from the neares¢ 
station of the Great Indian Peninsula Railway. The proposed 
branch line to connect the Great Indian Peninsula Railway with. 
the town of Pandharpur will through a portion of the tract to 
be irrigated by the tank. The principal works consist of an 
earthen dam, 12,709ft. in length and S58ft. maximum height, 
thrown across the valley of the Ashti Nala, and forming a reservoir: 
or tank, which, when full, will have a surface area of rather more 
than four square miles, and a —_ capacity of nearly 1500 
million of cubic feet. It is supplied from a catchment basin 
having an area of ninety-two square miles, the average 
praaness rainfall being 24in. The escape of flood water, after 
the tank has filled, is provided for by a waste weir 800ft. im 
length, the crest of which is 12ft. vertically below the top of 
the dam. There are two canals—under construction—starting at a 
level of 22ft, below the ‘‘ full supply” level of the tank, one on 
each bank of the Ashti Nala. They are designed to have an aggre- 
gate length of 29 miles, and will command a total area of 25,270 
acres of land. The entire cost of the scheme is six and three- 
quarter lacs of rupees, and it is estimated that the revenue fron 
irrigation, when fully developed, will yield a return of about 4 per 
cent. on this outlay. The project was originally prepared in ioe 
by Captain—now Colonel C. B. F. Penny, R.E., but not proving. 
sufficiently pa as a financial investment to justify the outlay 
of loan funds for its construction, it was laid aside. In 1876, when 
the great famine in the Deccan was imminent, the prosecution of 
useful works upon which to employ the large number of people: 
seeking relief from the State was urgently called for, and this work. 
was one of the first undertaken for that purpose, the project being. 
first thoroughly revised by Mr. C. T. Burke, B.E., Executive 
Engineer, under the orders of Colonel C. J. Merriman, R.E., then 
Chief Engineer for Irrigation. It may be regarded as a type of the 

eneral character of the many large and useful works undertaken 
S the purpose of relief in the Irrigation Department, and was one 
of the most important from od gay ee being situated in almost: 
the centre of the area affected by famine, and in the heart of a 
district in which the effects of the famine were first, and, with the 
exception of Kaladgi, probably most severely, felt. It gave con- 
stant a for almost the entire famine period to a large 
number of people, the average daily number being, from the com- 
mencement to the closure of the work, as a relief work, 9257. The 
maximum number on any one day was 17,179. The outlay was 
3,09,621 rupees in wages and charitable relief, and the value of the 
work executed was 1,46,278 rupees. During the subsequent period 
of scarcity and high prices in 1878 the work was again useful im 
affording employment to the people. Another important feature 
in connection with this work was the successful employment of con-- 
vict labour on alarge scale. Orders were issued for the formation of 
a gang in March, 1878. A temporary jail, hospital, cook-houses, 
&c., were built by the convicts, and completed on the 15th July, 
1878, from which date to the present time the gang has been con~ 
tinuously ve on the works. The average daily number of 
convicts employed on working days varied from 237 in 1878 to 774 
in 1880, and the amount earned per prisoner varied from Rs. 50} 
in 1878 to nearly Rs. 534 in 1880. The total expenditure upon the 
Ashti Tank Works up to the 3lst December, 1881, excluding 
amounts paid for land compensation, cost of surveys, establishment 
and tools and plant, was about Rs. 4} lakhs, of which Rs. 24 lakhs. 
were paid for famine and convict labour. The works have been: 
carried out under the supervision of Mr. C. T. Burke, B.E., 
tion, Sholapore and Ahmednuggur,— 


Executive Engineer for 
Times of India, 
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LEGAL INTELLIGENCE. 


HIGH COURT OF JUSTICE,—CHANCERY DIVISION. 
(Before Mr, JUSTICE Fry.) 


THE UNITED TELEPHONE COMPANY, LIMITED, ¥. HARRISON, COX- 
WALKER, AND CO. 

Ir will be remembered that in our impression for May 12th 
we gave a full statement of the nature of this case, illustrated 
with drawi of the instruments used, and extracts from the 

tent specifications cited. We now give below, and in full, the 
Hudgment of Mr. Justice eg which it will be seen sums up the 
whole for both plaintiffs and defendants, 

As we have ualy said, the minutes of evidence in this import- 
ant case fill several volumes, and to the non-legal mind it appears 
that an enormous amount of time was wasted in going over and 
over the same ground, and in proving that to be true which no one 
disputed. Thus, a competent witness having proved a certain 

int, it seems to be needless to at great length half a 
pp other equally competent witnesses to prove the same thing. 
Hours were expended in mrny that gas-coke, black-lead, and 
lamp-black were not identical in their external characteristics. It 
is possible that all this reiteration and doubling back was necessary, 
although Mr. Justice Fry did not think so, for he more than once 
endeavoured to lerate the m ts of 1. But the 
true cause of the delay is perhaps to be found in the ignorance of 
all concerned save the scientific witnesses, concerning the whole 
subject. How readily an able judge can acquire information is 
demonstrated by the judgment we publish. No one reading this 
would suppose that Mr, Justice Fry knew next to nothing concern- 
ing telephones when he began to hear this case. 

Again, the impression cannot fail, we think, to be left on the 
mind of everyone who heard the evidence given, or read it, that the 
greatest ignorance exists at this moment concerning the principles 
on which the telephone really acts, and the way in which sound 
is transmitted. e shall give examples of this presently; but 
while it is held by one party that a diaphragm or tympanum must 
be used to transmit speech, it appears on the other hand that such 
expedients are wholly unnecessary. If our readers will turn to 

e 340, they will find an e ving of the original Bell receiver. 
t came out on the trial that the screw fixing the diaph at one 
side of the tubular electro-magnet was put in to keep the diaphragm 
from being lost, and that, when the instrument was really in order, 
the diaph was made to lie flat on the mouth of the tube, an 
was held all round by attraction to the et. It was then a 
true diaphragm, or tympan. It was contended that its presence 
in this country was an anticipation, vitiating Bell’s patents. To 
this it was replied that, not being in order, it could not qo in 
this country, and was not an anticipation. To which the defend- 
ants replied in turn, that not only would it be gon but that they 
would make it speak ; and this they succeeded in doing with the 
aid of a compound Hunnings transmitter. It was further proved 
that a few cinders resting on a lump of putty gave just as good 
results as the elaborate Edison instruments ; and the recent re- 
searches of Mr. W. Smith—to which we refer at more length in 
another place—show that all our views concerning the transmission 
of sound require modification, and it may yet be found that vibra- 
tion, in the ordinary sense of the word, has nothing whatever to do 
with its transmission, and that the molecular motions which give 
rise to it are entirely distinct from what are commonly known as 
sonorous vibrations, which are but the accidental and fortuitous 
concomitants of the true ey movements. 

Some of the statements made bata sg Sylvanus Thomson will 
serve to illustrate the point. He holds, for example, that in the case 
of the well-known microphone we do not hear a fiy walk, but we hear 
the movement of the particles of carbon put into agitation. When 
the fly crawls over ‘‘the carbon you have the shaking, and that we 
are told is the walk of the fly Ialtogether doubt that.” There was 
no multiplication of sound. ‘‘ Sound was converted into electric 
waves, and back again into air waves through the mechanism.” 
The sound principle, he believed, was at the bottom of the action 
of the tel one ; “‘but in the case of the carbon telephone, as set 


forth by Edison, there is mechanism employed to get the sound | kn 


waves converted into motion of the electrodes in other parts, 
whereas in microphones of all descriptions that medium was aban- 
doned.” The contention of the defendants, be it observed, is that 
the Hunnings transmitter is a microphone pure and simple. Pro- 
fessor Thomson stated at some length that carbon does not alter in 
conductivity under varying pressures, but only that conductivity 
being a function of contact, and the contacts varying with pressure. 
the conductivity did the same thing. mpans were not need 
for transmitting sound, air waves answering every purpose, and he 
did not regard the tin foil covering the carbon in Hunnings’ trans- 
mitter as in any way essential to its performance. 

Professor Dolbear, examined on the same point, said that he 
considered air waves would act on the heap of crushed carbon 
without a diaphragm in two ways, depending upon the direction 
in which the vibrations in the air impinge upon it. In the first 
case, if the sound vibrations impinging on it were vertical to the 
surface, the condensations of the air would at first tend to make the 
particles of coke approach each other and the rarefactions in the air 
would cause them to recede, because the pressure within the bod 
would be greater than it would be without. If, on the other hand, 
the vibrations should meet such a body as that at some other 
angle, then we might have conditions in which the condensation of 
air which was in the gas coke would result in separating its lumps 
instead of forcing them together, and in that case the electrical 
effect would be exactly the opposite of what it would be in the 
first, namely, the current of electricity, which in the first place 
would be increased by the condensation, would be decreased by 
that same condensation. This question of the action of air waves 
on a heap of loose carbon was made the subject of a great deal of 
inquiry, nothing more being, after all, elucidated than the conclu- 
sions at which any thoughtful man might arrive. 

The evidence lost its scientific value at an early of the 
ial—that is to say, subsequent witnesses on both sides onl: 
repeated what their predecessors had said in another form. We 
find, however, in various places valuable statements of fact which, 
coming as they do from the lips of, perhaps, the most competent 
electricians living, are not without their value. Thus Professor 
Dolbear said: ‘‘ It is highly advantageous in electrical transmission 
of sound that the points of contact where the resistance is varied 
should be in a measure slightly disrupted. I mean to say that in 
the case of the electrical arc we have the possibility of continuing 
the electrical current, because this is a transfer of material from one 
terminal to the other, and if it were not for that the current would 
be sto . Now, where we have plates like platinum or copper it is 
impossible to maintain an electrical arc, for the reason that the 
current which is to be transferred from one place to the other is 
not transferred with the freedom that it is where coke is employed ; 
and now in this particular case a current of electricity which 

the carbon of electrodes of either the electric light or in the 
mitter will have this effect as the current passes between 
the carbon and the electrodes. The stronger the current is the 
greater will be the disruption of the material at the electrod 
and the more they will be transported, but the amount which 
transported, which is the current itself, will depend upon the 
freedom with which the terminals themselves are disintegrated, and 
therefore, one may with carbon separate these terminals a great 
deal further than he could with a piece of platinum.” This is a 
very neat explanation of the theory of the are light. 
fessor Tparrett was among the witnesses called for the 
any sound and be one 
magnet out any soun and he ut one 
in Court “ which ke most beautifully.” This was made 
in 1875 or 1876; with a Reiss transmitter he had heard it speak 
broken snatches of words as long ago as 1876. A Morse sounder 
was tried in Court, and was made to speak with such distinctness 
that the peculiar accent of the speaker was recognised. It was 


explained that the Morse sounder is an instrument known for 
thirty years. The principle of its action is said to be the micro- 
scopic motion of the armature, a motion so small that the most 
delicate tests do not reveal it. It is due to the internal motion of 
the molecules of iron as they are etised and demagnetised— 
Page’s discovery. Returning to the original Bell receiver, Professor 
Barrett explained that anything put across it would do to make it 
speak, as well as its own diaphragm, as a saw, or a table knife. As 
regarded Edison’s tension regulator, of carbon, Professor Dolbear 
said that almost anything would do as well as Edison’s carbon 
button, and Professor Barrett said that he had heard two sixpences 
speak perfectly—the zarbon button being taken out and replaced 
7 the silver coins. Nickel also answered. With a polished 
ver button, the utterance of the instrument was sin- 
ly clear. Carbon was pref 
use it could not be fused. It was well known that pla- 
tinum make-and-break contacts would fuse together and 
stick with a very feeble current. Professor Barrett held that the 
foil used to keep the carbon from falling out of the Hunnings 
instrument was not a tympan. He had tried an elaborate series 
of experiments, and he found that the more completely the 
eee was got rid of the better the instrument worked. He 
bedded a series of copper wires in putty, and by the side of thema 
second set, making them together into a gridiron. He sprinkled some 
powered gas-coke over the whole and spoke to it, and it answered as 
a transmitter, speech being heard in a Bell receiver. A number of 
Hunnings’ transmitters and modifications of them were put in by 
Professor Barrett, in which the tympan was done away with and 
replaced with muslin, a strip of silver foil, a wire coiled with a flat 
spiral and resting on the carbon, and so on, all of which he stated 
spoke beautifully. 

We believe that it is not necessary to go further into detail. 
The judgment, as we have said, gives the sum and substance of 
the evidence, and, taken with our drawings, will place our readers 
in full possession of all the i of the case. Several points 
of law, we may add, were considered during the trial, but concerning 
these it is unnecessary to bon | anything. The array of scientific 
witnesses was very e ; indeed almost every electrician of note 
in this country was called by either the plaintiffs or defendants. 


Mr. JUSTICE FRY, in giving judgment, said that in this case the 
evidence on both sides has been of great extent and interest. The 
instruments which are in controversy are of the highest ingenuity 
and value, and the questions that demand decision are of consider- 
able perplexity and delicacy. 

The plaintiff sues on two patents—of these, the first that I shall 
refer to as the Bell’s patent, was granted on the 9th of December, 
1876 ; the second, which will be referred to as the Edison patent, 
was granted on the 30th July, 1877. The defendants have, as is 
admitted, made and sold three instruments which are in question ; 
first, a receiver, known as the Cox-Walker receiver, which is 
alleged by the sneer to be an infringement on the Bell’s patent; 
secondly, another receiver, the Hickley’s, likewise alleged to be an 
infringement of Bell’s patent; and, thirdly, a transmitter 
a as the Hunnings’, alleged to be an invasion of Edison’s 
paten’ 

Long before the year 1876, in fact about fifty years 860, dis- 
coveries had been made, by Faraday, in electricity and the con- 
nected sciences, which undoubtedly lie at the bottom of the present 
inventions. The substance of those discoveries I take to be fairly 
stated in the specification to Bell’s patent, when he says—‘‘ It has 
long been known that when a permanent magnet is caused to 
a at the pole of an electro-magnet a current of electricity is 
induced in the coils of the latter, and that when it is made to 
recede a current of opposite polarity to the first appears upon the 
wire. When therefore a a magnet is caused to vibrate in 
front of the pole of an electro-magnet, an undulatory current of 
electricity is induced in the coils of the electro- et, the undula- 
tions of which correspond in rapidity of succession to the vibra- 
tions of the magnet, in polarity to the direction of its motion, and 


in intensity to the ——- of its vibration, or rather to the velo- | bef 


at invention of Faraday was, as we know, 
t of modern discoveries. It had long been 
own that a vibrating metal tongue or reed could be used to make 
and break the contact of a galvanic circuit, and thus produce an 
intermittency in the current, and that similar vibrations caused by 
the successive and abs of the magnetic attraction would 
be reproduced in another metal tongue or free reed ; and the idea 
soon suggested itself that if the first tongue were so vibrated as to 
a sonorous undulations, similar results could be produced at 

istant places wherever the current was carried. is was the 
principle of the musical telephones which existed before 1876, and 
which in certain cases were found, occasionally and uncertainly, to 
reproduce vocal sounds with musical ones, especially vowel sounds, 

An inventor, the German, Reis, had gone a step further and used 
a membrane to set a piece of metal in motion, but according to 
the evidence before me, it is clear that before Mr. Bell’s discovery 
there was no practical and trustworthy mode of transmitting 
articulate sounds to a distance by means of electricity. 

Mr. Bell appears to me to have seized three ideas, In the first 
place he distinctly perceived that whilst for musical notes the 
tongue or free nee might act both as transmitter and as receiver, 
for the human voice you must employ an extended and elastic 
surface, such as a disc of metal or a membrane extended and 
attached toa circumference, after the fashion of the drum of the 
human ear; and, secondly, that whilst for musical notes inter- 
mittent currents might be used, the undulations of the human 
voice could be communicated only by continuously undulatory 
currents ; thirdly, that it is not necessary for the pao of com- 
municating the human voice to use a battery current, but that an 
undulatory current adequate to this purpose may be produced by 
placing two permanent magnets surrounded by coils, one in the 
transmitter and the other in the receiver, and operating on one of 
these by the vibrations of a plate of inductive properties placed 
within the etic field. is vibratory action of the plate pro- 
duces the undulatory current which operates through the perma- 
nent magnet of a receiver on another plate of inductive properties 
placed within its field. 

In or before the end of 1876 Mr. Bell had made an instrument 
which, in the first place, appears to have had a transmitter and 
receiver of the same character, each of those instruments consist- 
ing of a tympan or drum of membrane, which pie or drum 
carried a piece of iron at an armature capable of producing induc- 
tive action ; the receiver appears to have been constituted in the 
same way, and he appears, in the first place, to have used an in- 
strument of that construction ; but in August, 1876, at the Exhi- 
bition at Philadelphia, he exhibited an instrument e after a 
somewhat different fashion, in that the transmitter consisted of a 
membrane with an armature, a piece of steel spring, but 
the receiver was an annular magnet, furnished with a flat plate by 
way of armature—the external circuit, the annulus, in fact, of the 
magnet being one of the poles, and the central core being the other 
pole ; and it appears to me to be clear as exhibited at Philadelphia 
that the armature was not attached in any way, in any physical 
or mechanical manner, to the body of the receiver, but that it was 
held down by the force of the galvanic current which passed 
through that receiver. 

Sir William Thomson visited the Exhibition at Philadelphia, 
and naturally attended with the utmost interest to the instrument 
there exhibited by Mr. Bell. It appears to have answered toa 
certain extent in Sir William’s presence, and he undoubtedly heard 
words brought from a distant room to that receiver. e dis- 
covery, of course, was one of the test interest to him, and 
when he was leaving Boston Mr, placed in his hands a brown 
yew parcel which contained a transmitter and a receiver, which 

ave been produced in Court, and which have been the subject of 
a vast amount of discussion. When Sir William Thomson opened 
that parcel he found that the armature of the receiver was 
attached to the annulus of the magnet by a screw, and, i 
to the conclusion which I arrive at, on the evidence, he found the 


city of its motion.” 
one of the most 


armature tilted at a certain angle from the plane of the top of the 
receiver. 

Sir William Thomson brought these instruments with him to 
this country, and at the meeting of the British Association which 
took place in September of that year at Glasgow, he exhibited 
those instruments, and made them the subject of a ion of his 
address as the vice-president of one of the sections. e words of 
his discourse have 1 00 in evidence before me; they contain a 
statement of the results which have been arrived at by Mr. Graham 
Bell, but do not in my judgment communicate to the public the 
exact method by which those results were arrived at. It will be 
necessary for me hereafter, considering the objections made to the 
patent, to consider more in detail the fact of Sir William Thom- 
son’s exhibition of those instruments in Glasgow. I mention them 
now merely as of the narrative of the case. 

On the 9th of December, 1876, the letters patent which are first 
in question were granted to Mr. Morgan-Brown on the communica- 
tion made by Mr. Bell to him, and those letters patent were the 
subject of a disclaimer and memorandum of alteration which was 
filed, I think, on the 13th of February, 1878. The specification as 
por gn filed contained five or six distinct plans of operation ; 
with regard to the first three it is not necessary for me now to say 
anything more than to observe that they related to what has been 

multifold telegraphy, and that they provided for the trans- 
mission of several currents along one wire or system of wires. 
They are not retained in the disclaimed patent except so far as 
they are necessary to the penatin of the fourth and fifth plans 
there contained. Speaking briefly, the fourth plan mentioned in 
that specification provides for the transmission of the human voice, 
by means of a continuous voltaic current ; it provides for a trans- 
mitter with a membranous tympanum and a conductive arma- 
ture; it provides for a similar receiver, and it also adds as an 
alternative plan the use of metal plates or other conductive sub- 
stances, e fifth plan is founded on the discovery which I have 
already mentioned as having been made by Mr. Bell—in that plan 
the battery is omitted, and the permanent magnets are substituted 
for the electro-magnets in the last plan, and the current produced 
by the vibrations is not superimposed upon a voltaic current, but is 
itself used to create corresponding vibrations in the receiver. A 
subordinate feature is also described which is really a description 
only of an electric equivalent in that form, in place of the perma- 
nent magnet, you find electro-magnets in a secondary or electri 
circuit, and not therefore operating upon the generodes in the main 
current as in the fourth plan—those two plans which form the fifth 
are in fact for electrical purposes one and the same. It is impos- 
sible to doubt the beauty, or the value, or the ingenuity of the 
discovery that had been so made by Mr. Bell—he had solved one 
of the most difficult ener ose of physics, one which undoubtedly 
had been attracting the attention of men of science for many years 
past. It was, however, found that the membrane used in the 
tympan was not entirely successful; in the first place that mem- 
brane had, as I have already observed, attached to it an armature 
—a piece of steel wire, and the presence of that weight at a parti- 
cular portion of the tympan seems, according to the evidence before 
me, to have had some disturbing influence upon the action of the 
pan itself. Furthermore, the membrane is liable to be 
influenced by changes of atmosphere and by the difference of mois- 
ture in the atmosphere, and was much as the receiver might be at 
a considerable distance from the transmitter; it is obvious that 
different atmospheric influences might operate on the two instru- 
ments, and therefore place them not in harmony but in discord. 
Those difficulties in the way of the use of the membrane induced Mr. 
Bell, in the memorandum of alterations to which I have already re- 
ferred, to point out that a great improvement had to be introduced 
into the instrument by substituting for the membranous tympan a 
metal plate or metal disc, which of course was inductive in its 
own nature and was free from the objections which were found to 
obtain in the case of the membrane. t, as a whole, the 
instrument disclosed by the letters patent was new appears to me 
not to be doubted. What had been done only occasionally and ill 
‘ore by such instruments as those of Reis, which has happened 
to communicate _ mae by intermittent currents; what Sir 
William Thomson himself could not do with the G ww trans- 
mitter and receiver—because although anxious to exhibit that 
instrument to the British Association at Glasgow, he had been 
unable then to show that it could work—what Dr. Muirhead, a 
witness before me in the course of this trial, could not do in his 
attempt to copy Sir William Th ’s instru t, that could 
be done as soon as the complete specification was made known. 
That the Glasgow instrument, taken as a whole, was incapable of 
awe this satisfactory result is F ape tome by the fact that it 
‘ailed in the hands of perhaps the most skilful person in the 
world to deal with such an instrument—Sir William Thomson 


It remains, however, to enquire whether the other instrument 
alone is claimed, or if not, what parts were claimed, and whether 
the parts so claimed were new, and whether the invention had 
been infringed by the defendants. 

The defendants have used and sold instruments known as the 
Cox-Walker and Hickley receivers, and no argument hes been 
addressed to me to show that they are not in substance the same 
as the Bell receiver; but the difficulty which the defendants 
present to the plaintiffs’ case takes the form of an alternative 
argument. If, say the defendants, you claim only the receiver in 
combination with a transmitter like Bell’s, we have not infringed, 
for we have never used such a receiver ; if, on the other hand, you 
claim the Bell receiver as a substantive and independent invention 
then it is not a new one. There is no evidence of the user of the 
Cox-Walker or Hickley receiver, with an instrument like the Bell 
transmitter, and in fact, it does not ap to have been so used. 
That Bell’s specification claims the receiver he there describes as a 
substantive invention is the common case both of plaintiffs and 
defendants, and is also in accordance with my own construction of 
the specification. Has Bell’s receiver then been anticipated by 
previous inventions pote public knowledge? Before considering 
the anticipations, I think it expedient to describe Bell’s receiver as 
claimed by him, and as I understand it. It consists of a horse- 
shoe mognet, the ends of which are brought into the circuit by 
means of coils of wire, and in front of which is a metallic pla 
capable of inductive action, placed at right angles to the length o 
the et, resting as its circumference on the wooden 
case; the vibrations in this plate are the source of sound ia the 
receiver. In Bell’s instrument the receiving and transmitting 
instruments are interchangeable, and the fourth and fifth plans 
both, in my judgment, describe an apparatus in which there are 
such instruments as I have described used for both these purposes, 

The anticipations relied on are the first and second instruments 
made by Reis, or described by Reis, and the publication of Bell’a 
own earlier plans through Sir William Thomson. Now, with 
regard to the instrument which has been called the first Reis, it 
appears to me to be made out plainly in the evidence that it was 
known in this country before the patent was taken out, but there 
is no pretence of a pe te armature being used in that instrument. 
The machine depends for its operation on the —— ing and 
ae the currents, and upon the fact that the rod of iron 
included in the coil of the receiver gives a distinct tick each time it 
is de: etised. The repetition of these ticks is made to produce 
the vi sound. The essential parts, therefore, it a to me, 
of the Bell’s receiver are not in any way to be found in the 
receiver of the first Reis. 

With regard to the second Reis, which is the instrument 
described in Mr. Legat’s paper, in the ‘‘ Zeitschrift” of the German 
and Austrian ‘tm gaye nion, two ies arise. The first is, 
was it so published as to be part of the public knowledge on this 
subject before the taking out of Mr. Bell’s patent? The only book 
in which an account of this is said to have been published is the 
“ Zeitschrift,” to which I have already referred, which is, of course, 
in the German language. It contains, however, two plates, the 


rding | one ss the transmitter, and the other the receiver, and 


think it would be difficult for a person looking at those plates, and 
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having any knowledge of magnetic or electric science, not to come 
tolerably > Homer to a conclusion as to what the object of the instru- 
ment was. 

It appears that the book was d ited in the usual manner in the 
Lil of the Patent-office, wall dies in the Library of the Insti- 
tute of Civil Engineers; but in the latter case it was catalogued as 
@ journal, and, somewhat strangely as it ap to me, was not 
catalogued either under the head of electricity or magnetism, or 
any kindred subject ; but it is to be borne in mind that this paper 
is to be found, not in some scientific journal, not mixed up with 
other papers on other subjects, but it is in the journal of a society 
devoted to telegraphic purposes, the existence of which, I should 
think, can hardly be unknown to persons skilled in such matters in 
this country, and where it seems to me very natural that anybod: 
would search for information, as, in fact, Dr. Muirhead did seare 
for it, and to some extent found it. It is true that the only person 
who is shown to have consulted it in this country is Dr. Muirhead, 
who, though unable to read German, was enavled by his know- 
ledge of the technical terms to spell out some information from the 


Gon the whole, though not without some doubt, I have come to 
the conclusion that there is evidence before me upon which I infer 
that the communication made by Legat in that journal must be 
considered to have been within the knowledge of persons skilled in 
these matters in this country ; it appears to me that that is the fair 
inference from the facts proved Wefore me. I need not say in 
coming to that conclusion I have endeavoured to attend to all the 
earlier decisions, including the decision of the Court of Ap 
upon the Patent Skate case ; and I think that the conclusion which 

ve already expressed is consistent with those decisions ; though 
I am bound to admit that different minds might, as a matter of 
fact, come to different conclusion on the matver. 

Assuming then that the second Reis, as described by Legat, was a 
matter of public knowledge, it remains to ider whether the 
instrument as there described was an anticipation of the receiver 
as patented by Mr. Bell. In my judgment it was not. Looking at 
the plates it appears to me to be plain that the armature in Reis’ 
receiver was not a disc at all, it was not a plate at all, but that it 
was a beam, a solid bar—when I say solid, I do not mean that it 
was rectangular ; it appears to me to have been a bar whose section 
was oval—and that is the result which is conveyed to my mind by 
the plate, and I think that the model which has been exhibited 
before me in which that bar is converted into a twisted or curved 
disc does not really anc truly represent the instrument as described 
by Reis. I think, therefore, that the criticisms of Sir Frederick 
Bramwell on that model were perfectly well founded, and that 
there was nothing in the Reis which can be considered to 
have been an anticipation of the armature of the description indi- 
cated in Bell’s patent. No doubt Reis’ invention is coming near 
tothe invention which was afterwards made by Mr. Bell, but it 
appears to me not to be the same ; and I am not at all convinced 
that it will operate in the same way. It is perfectly true there is 
some evidence before me that Reis’ instrument will speak, but it 
does not appear to me that there is any evidence which shows that 
it could be made successfully to speak Coes Mr. Bell’s patent was 
made known; and it is obvious that the advances which have been 
made in telephonic science, very largely in consequence of his dis- 
coveries, have enabled persons to use instruments in a manner 
which neither their inventors nor their users could have used them 
before the discovery, and I think this must be further borne in 
mind, that instruments as little like the true Reis as the 
ones that have been’ exhibited would I have no doubt apply 
within the description of Reis’ instrument as being universal 
instruments. I next approach the enquiry whether the 
disclosure which has been made through Sir William Th 


and my own experiments with the Glasgow receiver, even under 
the most favourable circumstances, lead me to the same conclusion. 
I do not forget Professor Sylvanus Thompson’s Bristol receiver— 
I did not at first hear well through it, but subsequently I heard 
better, but I a — that ~ — worked with a less tilt than 
as it was origi made, or than the Glasgow receiver possessed ; 
and with the whole light cast upon the best mode of user by dis- 
coveries subsequent to 1876—that instrumeut I may observe was 
only made in the beginning of the present year; with the single 
exception of this Bristol receiver, and another instrument very 
similar in form but having a thinner armature, and a rough and 
unsuccessful copy of the Glasgow receiver attempted by Dr. Muir- 
head, I find no case of the Glasgow form of receiver even having 
been The burden being on the defendant to show that the 
anticipation of the Bell receiver by the Glasgow receiver was by an 
instrument practically as good as the patented one and of an 
invention which had passed beyond the stage of mere experiment, 
I think that they fail in discharging that burden. 
There remain two other objections to be considered—the first of 
those depends upon the first clause made in the specification as 
amended by the disclaimer. That claim is in these words: ‘‘ The 
mbinati bstantially as set forth and described respectively 
in the fourth and fifth plans above referred to, but subject always 
to the disclaiming notes of a permanent magnet, or other y 
capable of inductive action with a closed circuit, so that the vibra- 
tion of the one shall occasion electrical undulations in the other or 
in itself, and this I claim whether the permanent magnet be set in 
vibration in the neighbourhood of the conducting wire forming the 
circuit, or whether the conducting wire be set in vibration in the 
neighbourhood of the permanent, or whether the conducting wire 
and the permanent magnet both simultaneously be set in vibration 
in each other’s neighbourhood.” This claim is said to be a claim to 
undulatory currents pure and simple; that is, to the combination 
of a vibrating magnet with a current, all of which was well known 
to Faraday. To accomplish Mr. Bell’s object four points of 
correspondence or identity are necessary. In the first place, the 
vibrations of the transmitting magnet must correspond to the 
vibrations produced by the voice ; in the second place the undula- 
tions of the electric current must correspond to the vibrations of 
the transmitting magnet ; in the third place, the vibrations of the 
receiving magnet must correspond with the undulations of the 
current; and, in the fourth place, the audible vibrations in the 
air must correspond with the vibrations of the receiving magnet. 
If all these correspond, the desired result is produced. Mr. Bell’s 
real stages were the first and the last, the bringing together of the 
vibrations in the air and of the two magnets at the two ends of the 
operation, the unification so to speak, of the diaphragm and of the 
magnets—but the first claim, so runs the argument, is to the 
correspondence of the vibrations of the transmitting magnet with 
the undulations of the current, a thing as old as Faraday, and 
hence the patent is void. But the patentee himself has shown his 
consciousness of what his old knowledge was, because in the 
——- which I read he explains, as it seems to me, with reason- 
able clearness that the correspondence between the vibrations of 
the magnet and the undulations of the current was a thing well 
known of old. To read the first claim therefore as one to Faraday’s 
invention would be to make the d i istent with itself, 
and I think that the words “‘ substantially as set forth” in the 
fourth and fifth plans introduced into this claim must be taken to 
confine the claim to the application of Faraday’s principles to cases 
where the agitating magnet or inductive substance is itself agitated 
by the voice. I have already expr my opinion that Mr. Bell 
was the author of a very remarkable discovery. I think, further- 
more, that he has endeavoured honestly to describe that 7 
in hi ification, and where these two things are found, I thi 


and through the various scientific papers which copied or 
examined this instrument before December, 1876, the Glasgow 
receiver, made the principle of the Bell’s receiver which was 

terwards patented a portion of the public knowledge. As I have 
already mentioned, Sir William Thomson explained during his 
discourse at Glasgow—both the transmitter and the receiver—the 
were not in actioa; they do not a: to have been ses 
and no experiment was performed or at that time could be per- 
formed by Sir William Thomson to explain their action, because, 
as I have already said, he had attempted to make them speak, and 
he had failed. Both instruments, as I gather, were on exhibition 
some time afterwards, at first apparently in the room in which the 
lecture had been delivered, and at a subsequent date in the labora- 
tory of the Glasgow University, which was open to everybody 
interested in the subject ; and there is evidence before me from 
which one would infer they were the objects of continual curiosity 
to persons interested in this class of discovery. Professor Barrett 
saw them there, and made drawings, which he exhibited to his 
elass at some date or other; and Dr. Muirhead made a rough 
sketch. The announcement of Sir William Thomson was commu- 
nicated to Mr. Ayrton, whoat that time was thousands of miles off, 
and a description of it appeared in the Telegraph*c Journal of 
October, 1876 ; every person one may suppose, who is interested in 
such things, probably within the four corners of the world soon 
became aware of the discovery which had been announced by 
Sir William Thomson. 

That the Glasgow receiver can now be made to speak, though 
not very distinctly, I know from what has taken place in this 
Court, because I have heard it ; but I do not forget that the utter- 
ances which I heard were the result of applying to this receiver a 
great amount of galvanic energy, and a transmitter, which, so far 
as I can learn, was of a perfectly exceptional character, a Hunnings 
furnished with seven se te cells; further, I have no evidence 
that anyone made the Glasgow receiver speak before the publica- 
tion of Bell’s invention. There is no doubt that as exhibited at 
Glasgow the armature was fitted on by a screw and with a tilt, and 
there can also be no doubt that some of the most competent and 
skilled persons who saw it, like Sir William Thomson himself, 
came to the conclusion that the disc was intended to be so used 
and that the tilt was part of the design and intended structure of 
the instrument, and that is not wonderful when one bears in mind 
the fact that down to this time almost all the experiments which 

been made, or instruments which had been formed for the pur- 
pose of transinitting speech, had used an instrument in the nature 
of a free reed or tongue, and that this disc so fastened on had 
therefore the position of a free reed or tongue—it might be operated 
upon by the galvanic attraction of the circles of the receiver. 
ere were others who saw the instrument and who came to the 
epposit lusion, but I have before me evidence which 
shows that Mr. Dunscombe, an instrument maker who 
was instructed to make a copy of it from a photograph or 
from ati engraving published of the Glasgow receiver, made 
it purposely with the tilt. In this conflict of evidence I have come 
to the conclusion that it was far from plain that the tilt of the 
dise was not an intentional part of the structure. The effect of 
this tilt on the action of the disc is great, it makes it act, as 
regards its vibrations, partly as a tympanum and partly as a free 
reed. As the armature appeared at Glasgow it was in fact inter- 
mediate between the old form of armature, the free reed, and the 
ljatter form of Bell’s in which the flat disc was used. The Glasgow 
instrument differed in other particulars from the Bell receiver ; in 
the Beli the magnet was wholly within the case, and the circum- 
ference of the dise rested on the wood, and was held down by the 
wood ; in the Glasgow receiver the magnet was annular, the circum- 
ference of the instrument being one pole and the interior core the 
other, and the disc when held down at ail was held down by the 
magnetic attraction, a form which requires, as I think, a much 
greater exertion of galvanic force than the mere adoption of a disc 
mechanically kept in front of the maznet ; lastly, the Bell receiver 
is capable of being used as a transmitter, a quality which does not 
belong to the Glasgow receiver. These differences may appear to be 
small, but small diversities in delicate matters often make the 
whole differenee between success and failure ; and in the present 
ease I have the distinet testimony of Sir William Thomson and 
others that the Bell reeeiver ‘is superior to the Glasgow receiver, 


1s 
it is the duty of a judge to give, if needful, benign interpretation 
to the words of the document. 

Lastly, it is objected that by his original specification Mr. Bell 
claimed to use for his disc or plate either membrane or steel or any 
inductive substance, and that by his disclaimer and memorandum 
of amendment he finds steel to be preferable, and claims not any 
inductive substance, but any equivalent plate capable of inductive 
action. I am unable to see in this change anything that can affect 
the validity of the patent. I think the description of the subject 
matter of the plate is adequate, and that the plate as described 
must be inductive, and equivalent to a steel plate as regards its 
capacity to vibrate with the voice. When those qualities are found 


roduced at the receiving station so that oral communications can 
sent by electricity, and clearly distinguished at the receiving 
station. Musical tones may also be sent, but my present invention 
is especially available in transmitting and receiving oral communi- 
cations. In transmitting musical tones the respective notes each 
have a definite period for each vibration, hence there is a response 
at the receiving end from the notes that vibrate in time with the 
electric pulsations sent, but in s ing there is little change in 
the musieal tone, but considerable in the modulations and inflec- 
tions of the voice. In my present invention I make use of the 
vibrations given to a diaphragm or tympan.” I pause here to 
make this observation, that in considering this specification two 
questions principally require decision—the first is as to the nature 
of the diaphragm or tympan referred to in the specification ; 
the second is as to the matter of the tension regulator, and 
what parts necessarily go to make up that tension regulator, as 
substantially described in the specification. Now, before reading 
further, I will make this observation : that it appears to me that 
the words diaph or tympan ought to receive their ordinary 
signification in this specification, unless there is anything to show 
the contrary. The ordinary signification of the word diaphragm I 
e to be a mere partition or separation—something which, as 
one witness said, separates something from something else, It is 
perhaps most often applied to a separation existing in that 
which but for the separation would be one continuous cavity; 
but it is not in my judgment ily confined to that use. A 
tympanum, or, as the word is used in the specification, tympan, 
signifies in my judgment primarily a thing like a mhead— 
a thing in which a substance elastic in itself, but not acting 
as an elastic substance unless strained, is strained over its 
circumference and acts in the manner of adrumhead. Now it will 
be observed throughout this specification that what Mr. Edison 
refers to is a diaphragm or tympan. I say that, not forgetting 
that in some cases he uses the one word, and in some cases the 
other, and according to the conclusion which I have arrived at, 
which I will now state, in order that it will make more plain the 
ing of the specification, I think that the quality which he 
required in his —- is plainly expressed in the specification 
namely, that it shall vibrate with the voice. It has been urged 
upon me that a tympan possesses another quality, that of 
magnifying the vibrations produced by the voice. It is quite true 
that a tympan does possess that quality, but it is equally true that a 
diaphragm by no means necessarily possesses that quality, and it 
ee to me that using the words interchangeably and describing 
the quality that they must possess, that of repeating vibrations, it 
would be wrong to require in everything which is to come within 
the ambit of this specification a quality not belonging to a 
diaphragm, and not expressed or referred to in the specification as 
being essential to its operation. Making those observations, I now 
return to the reading of the specification. “‘In my present 
invention I make use of the vibrations given to a diaph or 
tympan, by speaking into a resonant case, to produce a rise or fall of 
electrical tension upon the line with such accuracy that the 
electric pulsations or waves will represent the atmospheric sound 
waves produced by articulation, and the electro-magnet at the 
receiving station will respond to the electric waves in such a 
manner as to — articulation by acting upon a resonant 
plate.” There I find that the diaphragm, or tympan, whichever it 
1s, is to be something which will vibrate, and which by its vibra- 
tions will give rise to the rise and fall of the electric current, 
nothing more. Then referring to the pictures or diagrams he says, 
“‘The resonant tube or box a is of a size and shape adapted to 
being spoken into, the same having an opening at one end or side, 
and a diaphragm or diaphragms 6, against which the sound waves 
from the human voice act, and these and the motion that the 
diaphragm receiver is the means of producing a rise and fall of 
electric tension on the line by the devices hereafter set forth.” 
Now, there again I find that what he aims at is a diaphragm 
vibrating with the sound waves, nothing more, which by its 
ressure on the substance below operates on the electric current, 
en he says—‘“* The general features thus described pervade my 
entire invention.” e have therefore arrived at the general 
statement of his invention. Then he proceeds—‘‘ But in develop- 
ing the same many useful and important modifications and 
variations have been made, which I will proceed to set forth.” Then 
after making some remarks, which it is not necessary for me to read, 
and referring to the difficulty he had experienced in producing hissing 


it seems to come within the description contained in the 
specification. Those being the objections made to Bell’s patent 
they all in my opinion fail, and I think that therefore the plaintiffs 
are entitled to an injunction to restrain the sale of the two receivers 
which are alleged to be violations and infringements of that patent. 

I now approach the second part of the case which deals with Mr. 
Edison’s patent. Ifa portion of the circuit ists of subst 
the parts of which are capable of being brought near to one another 
by pressure, the effect of the pressure will be that the resistance of 
the circuit will be diminished and the current will be increased. 
The most important part of Mr. Edison’s invention consists in 
using the principle to produce undulations representing the voice 
by means of a plate actuated by the voice and causing pressure on 
the circuit, and according to the view of the plaintiffs’ witnesses 
and of Professor Dolbear it is requisite for the practical success of 
this plan that there should be used a material of low conductivity. 
It is further requisite that it should possess, either in itself or in 
the mechanism by which it is supported, sufficient resiliency to 
revert to the condition in which it existed before the pressure was 
exerted. This device was called by Mr. Edison a tension regulator. 
The principle involved was not new ; the law that the current of a 
given battery varied inversely with the sum of the resistance of the 
circuit was old and familiar to electricians; and the fact that 

ist. was capable in certain cases of being diminished by 
pressure was known as regards certain materials, though the effect 
of pressure on the resistance of metals and any other substances 
was at the date of the patent an obscure subject, and appears to be 
still far from expostulation. Wherever the metallic point had 
constituted part of a circuit, and had been subject to any pressure, 
inasmuch as all metals have some elasticity, there had n, in 
theory, a tension regulator, b the resistance ‘lessened as the 
faces of the metal points broadened. Such a tension regulator as 
Mr. Edison invented has been discovered in Reis’ instrument. 
Again in Clerac’s tube, carbon in some form or other had been 
subjected to pressure in order to lessen the resistance to the 
current; but there the result was produced by screws, and was 
not varied automatically in proportion to any other force. In 
Mr. Bell’s patent of 1876 the production of electrical undulations, 
by alternately increasing and diminishing the resistance of the circuit, 
had been explained, but the mode for use had the electrodes in 
water, the mode of action of which was limited, to a certain extent, 
by reason of the generation of gases from the electrical decompo- 
sition of the water. Another similar invention a rs to have 
been made by Mr. Gray, but its precise nature has not been 
disclosed to me, and nothing has been produced to affect my 
conclusion that Mr. Edison, by putting a plate, actuated by the 
human voice, of a substance capable of having its resistance 
diminished by compression and requiring resiliency, had a novel 
and brilliant discovery of course associated with it. Mr. Edison’s 
patent bears date the 30th of July, 1877 ; the specification was filed 
on the 30th of January in the following year, 1878. Two dis- 
claimers and memoranda of alterations have been filed, one on the 
10th of February, 1880, and the other on the 13th of June, 1881, 
and by those memoranda very great alterations have been made in 
Edison’s original claim. 

It now becomes n to consider the specification of Mr. 
Edison, and the question which is so closely connected with it, as 
to whether the Hunnings transmitter is an infringement of the 
specification. On referring to the specification, as ded by the 
disclaiming notes, it will be found that Mr. Edison uses this 
language: ‘This invention relates to that class of electrical 
instruments in which sound becomes one of the elements in the 
transmission of the communication, and a corresponding sound is 


ts, and to the form of the box which is intended to get 
over that difficulty, he says:—‘‘The next feature requiring con- 
sideration is the character of the diaphragm in the epenking instru- 
ment. Many materials have been employed by me, such as metals, 
horn, vellum, celluloid, ivory, &c.; but almost all of these produce 
a prolonged or secondary vibration from their own resonant 
character, hence the articulation is defective, and the sound 
vibrations blend. After extensive experiments, I find that mica 
is almost entirely free from any resonant action, and hence it will 
respond with the greatest accuracy to the sound vibrations, and 
being of a laminated character can be employed of any desired 
thickness, and when secured at its edges responds with the greatest 
accu to the sound vibrations, and does not require to be 
strained ; furthermore, the changes of temperature and atmospheric 
condition have little or no effect upon the mica diaphragm or tym- 
pan.” I only pause to observe here that it is plain that the mica 
structure is not, properly speaking, a tympanum, because it is not 
strained, and that he therefore shows that what he prefers above 
all others is that which is more properly described as a diaphragm 
and not as a tympanum—of course, I do not forget it has a certain 
operation as a tympanum ; but what I mean is that the mica not 
being strained is not within any conception of a tympanum as 
usually described. Then he says, ‘I find it is not to 
open and close the line circuit in instruments for transmitting the 
human voice, the circuit to the line must be always closed, and the 
transmission be produced by a rise and fall of electric tension, 
resulting from more or less resistance in the line. This resistanco 
may be produced in several ways.” Now we approach his descrip- 
tion of the tension regulator. ‘‘I have shown several which wall 
hereafter be named, but I find the most delicate to be small 
bunches or tufts, or discs of semi-conducting elastic fibre such as 
particles of silk, and an intermediate conducting, or semi-conduct- 
ing material, this device I call an electric tension regulator, it is 
more or less compressed according to the vibrations of the dia- 
phragm or tympan, and the electric current rises in tension as it is 
compressed or lessens as the fibre expands,” Then he proceeds to 
describe more in detail the application of this particular electric 
tension regulator, and he says:—‘‘The fibre is rendered semi- 
conductive by being rubbed with plumbago, soft metal or similar 
material or by a deposit of metal upon its surface, or by fine 
particles of conducting or semi-conducting material mixed with it, 
that conducting power varying with the density of tuft or bunch 
of fibre.” That tension regulator consisting of the silk with the 
metallic coating or other substance put over it is the one which is 
described in greatest detail by Mr. Edison ; but many other forms 
of tension are described, and those, it appears to me, may be classified 
in this way. I find a tension regulator constituted of semi-con- 
ductive substance with inherent resiliency, such as the one I have 
already described ; I find others which are to be constituted of a 
semi-conductive substance with an artificial resiliency ; that is, a 
resiliency gained by a spring or other mechanism by which it is 
applied. I find others in which the operation proceeds on a dif- 
ferent principle, they depend on circuiting, as it is called ; that is 
to say, on diminishing the distance through which the electric 
current has to travel; and those, in, are of two kinds; there 
is one the operation of which is a little eg eae operating by 
a spring, and there is another in which the electrodes are inse 

in water—the electrodes by pressure from above approaching other 
electrodes below, therefore diminishing the water space between 
the two--and, lastly, there is a very complicated arrangement with 
a rheostat, the short effect of which I conceive to be that a current 
which in its nature but for the rheostat would have been intcr- 
mittent is converted into a continuous current, the rheostat 
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operating for a sufficient time to prevent the current ever entirely 
ceasing, and in that way a continuous but undulatory current is 
roduced. 

x The claim made in respect of these tension regulators is this :— 
“In an instrument for transmitting electric impulses by sound, a 
diaphragm or tympan of mica, substantially as set forth.” I have 
already expressed my opinion that the words diaphragm or tympan 
must be taken to be used in their natural — oe which 
separates the substance below from the air or the substance above 
would be a diaphragm, anything which is stretched in the nature 
of a drumhead would be a tympan, and both those according to 
the description must be capable of being vibrated by the voice, 
and if they are that, they are diaphragms or tympans within the 
meaning of the words as used in the specification. 

. There remain to consider what is the meaning of ‘‘ the tension 
regulator substantially as hereinbefore described.” It appears to 
me plain that the patentee did not intend, and the specification 
does not intend to confine them to the particular forms of tension 
regulator, which have been indicated. ‘The description of the first 
form, as.I have wpe A observed, is the most minute ; I find as 
requisite, first, the quality that with its compression the resistance 
shall be Jessened and the current shall be increased, there is pro- 
bably a quality present, more or less, in all cases in which the 
substance chrough which the current passes is broken into pieces, 
the resistance lessens as the interspaces increase, und vice versd. 
Secondly, I find that its substance must either from its in- 
herent character, or from its composition as a whole, be of 
a semi-conductive character; the material must not be an 
absolute hon-conductor, for that would destroy the current; 
it should not be a good conductor, for then the interruption 
would probably bear so small a proportion to the current 
as not adequately to influence the stream, or create sufti- 
cient undulations in the result; aceordingly the evidence satis- 
fies me that, though theoretically high conductors could be 
used as tension regulators, and though such substances had 
been occasionally used with success, yet practically, and espe- 
cially with a view to the uniformity of results, semi-conductors are 
best. It is said that this result is due to the fact that in high con- 
ductors the point of fusion is low, so that the pieces get fused 
together ; but as it appears that all the high conductors are easily 
fusible, and the semi-conductors are not so, the distinction drawn 
was sufficient for practical purposes. Thirdly, I find the material 
must have had such a resiliency as will enable it on the withdrawal 
of the pressure to return to its previous condition, and thus affect 
the current which had been increased by the pressure, and be 
ready again to yield to pressure and pe to recover its old posi- 
tion. The necessity of such a quality I find expressed not only in 
the description of the silk, in the first part, as an elastic fibre, and 
in the various contrivances to ya ared an artificial resiliency, but 
in the general description of the nature of the instrument which 
requires such a recuperative elasticity if it is to act on more than 
one single occasion. Accordingly I find that in the various forms 
of tension regulator indicated in the letters patent this resiliency is 
acquired, thougly acquired in various ways ; in some by the inherent 
elasticity of the substance, the silk or cork; in some by the elasticity 
as in the cases where plumbago ne ay are used by means of 
springs ; in some as in the lamp-black, and in the coke by the 
pressure of the elastic gases in the interstices of the material. I 
think, therefore, that the true meaning of the claim which I have 
just read is the union of a tympan or diaphragm capable of 
vibrating under the sound waves with an electric tension regu- 
lator having the quality which I have just described, because that 
appears to me to be an electric tension regulator substantially 
hereinbefore described. 

I now apy h the q which is very intimately connected 
with the consideration of the specification—Is Hunnings’ trans- 
mitter an infringement of Edison’s transmitter? In Edison’s 
transmitter we find, first, a diaphragm or tympan, or plate, which 
receives the sound of the voice. Below that pie is a cork, not of 
the same size as the diaphragm, placed in the centre, and of a 
smaller area. Below that comes a piece of platina foil, which is 
the same size as the cork, and corresponds with the size of the 
cavity in which the tension regulating substance is placed, in 
which is one of the electrodes in the current. Below that comes 
the lamp-black or other substance which is used for the purpose of 
the tension regulator, and below that comes the bottom of the 
box, which is itself the electrode, in which is placed a screw for 
the purpose of initial regulation. The Hunnings transmitter 
is different in this way—that it has no diaphragm or cork 
se te from or other than the platinum foil, the platinum 
foil in Hunnings’ receives directly the human voice, They are of the 
same character, in there being a cavity or cell in which the metal 
bottom is one electrode, and the platinum foil at the top the other, 
but the differences are, I believe, to be fairly stated as follows :— 
First, the materials in the cell are different ; coke has been used 
by Hunnings, lamp-black has been peer used by Edison, 
coke is not mentioned with any of the articles used in Edison’s 
specification. In the next p the size of the particles is 
different, the particles of lamp-black being, in fact, very much 
smaller than the particles into which the coke is crushed. In the 
next place, as I have already pointed out, there is in Edison’s the 
super-imposition over the platinum of cork and disc; and lastly 
there is the screw at the bottom which is seetes in the Edison 
for the purpose of giving initial pressure, and there is a certain 
amount of difference in their action. In Hunnings’ the up-and- 
down motion produced by the voice is communicated through the 
foil to the particles directly ; in Edison’s the up-and-down motion 
of the voice is translated into circular model ripples in the dise or 
tympan ; this is re-translated, so to speak, to the centre, into an 
uy d-down motion which is communicated to the cork, and 
which the cork communicates to the foil, and the foil to the air. 
The result appears to me to be that that action in Hunnings’ is 
more accurate because more direct ; in Hunnings’ case there is not 
that magnifying of the operation of the voice that takes place in 
the presence of the tympan or disc in Edison’s. The Hunnings’ 
transmitter appears to me, therefore, to be an improvement on 
Edison’s patent, but it may none the less be an infringement of it, 
and I have come to the conclusion that, like Edison’s, it is the 
combination of a diaphragm, vibrating with the voice, that being 
the platinum foil, with a tension regulator consisting of a semi- 
conductive resilient and compressible substance, and it is therefore 
within the scope of Edison’s specification. 

It has been argued that Hunnings’ transmitter acts ona different 
principle to Edison’s, that the one demands compression and the 
other freedom of motion; that in the one the presence of a 
diaphragm is essential and that in the other it is not—but the 
evidence, amongst others of Professor Dolbear, shows that the 
presence of the foil is essential or useful in both cases, In both 
cases it acts as an electrode, in both it requires extension in order 
that an electric current may pass through all parts of the substance 
which constitute the tension regulator; in both it keeps the 
enclosed substances in their places. Before passing from this 
subject, and considering the meaning of the word diaphragm, I 
think it not immaterial to observe that Mr. Hunnings’, acting with 
the assistance of the patent agent, whose name he mentioned to 
us, in describing his own invention described the top of the 
platinum foil as a vibrating diaph —that is exactly the conclu- 
sion which I have drawn; that the platinum foil is a vibrating 
diap , and I have concluded that Edison described as the 
essential requisite of his invention the combination of a vibrating 
= with a tension regulator. 

e discovery Professor Hughes made in 1878, that the vibrations 
produced by the voice might operate on a heap of particles directly 
and without the intervention of any diaphragm or tympan, or any 
such thing, has in my opinion suggested the argument that Hun- 
nings’ and Edison’s transmitters operate on different principles ; 
but not only is it the fact that the Hunnings’ transmitter is not 
used without the platinum foil, but it has not been shown that it 
can be so used with success, and, according to the evidence of 
Professor Silvanus Thompson the same physical principle, namely, 


that of diminishing the resistance and increasing the current by 
the increase of contact from pressure, underlies the light of the 
tension regulator of Edison and the microphone of Hughes. 

I now come to consider the two objections which bave been made 
to the validity of Edison’s patent on the ground of the nature of 
the claims. ‘The first of those is based upon the first claim, which 
is in these words, ‘‘In an instrument for transmitting electric 
impulses by sound a diaphragm or tympan of mica substantially 
as set forth. Does that mean that he claims the mica diaphragm 
or tympan in all instruments for transmitting electric impulses 
by sound? If it did it appears to me that the claim would be 
bad, because I think it is really the claim of the application 
of an old substance to a particular purpose without the use 
of any ingenuity in that application, without the use of any inven- 
tion in that application ; but if it means that the mica diaphragm 
is claimed in an instrument for transmitting electric impulses by 
sound, which is described in the specification, then I think that it 
is not in any way bad, and upon the whole I have come to the con- 
clusion that it may be read as relating only to the mica diaphragm 
in combination with the rest of the instrument. It is to be borne 
in mind that in construing claims one must construe them not as 
enlarging the operation of the description, but rather as disclaim- 
ing everything which is not claimed. They are inserted for the 
or of drawing the line between what the patentee knows to 

old and what he desires to claim as new in the invention he has 
described. 

I now come, however, to the last and very serious objection to 
the validity of the patent. It is this—Mr. Edison discovered an 
instrument of the highest ingenuity which is commonly called the 
phonograph. That instrument is a purely mechanical one ; it has 
nothing whatever to do with electrical or magnetic science, it has 
nothing necessarily to do with the transmission of sound to a 
list , it is in subst a diaphragm actuated by the voice, 
which operates upon a style which impresses itself on an impres- 
sible plate. The impression which is made on that plate again 
actuates a style which again actuates a diaphragm, which again 
actuates the air—that which is operating the Sas clases in the 
form of human voice is reproduced on the other diaphragm in the 
condition of audible sounds, Mr. Edison points out in his specifi- 
cation that the voice can thus be produced by the second 
diaphragm. He also points out that the instrument may be used 
in another mode, namely, by connecting the second diaphragm 
with a transmitter, and using that diaphragm as the diaphragm of 
the transmitting instrument, in which case the second diaphragm 
not immediately produces an audible sound, but produces an undu- 
lation of the electric current, while at the end of the current the 
receiver oe the audible sound. The description which is 
given of the instrument is this:—‘‘I am enabled to record the 
sounds produced by the human voice or otherwise by causing the 
movements of the diaphragm to be registered on paper or soft sheet 
metal, and then the paper may be used in an instrument to 
reproduce the sound upon a delicate coghsean by giving to the 
same a vibration similar to that originally given by the voice.” 
Then he proceeds to describe the figures :—*‘ Fig. 4 is the indenting 
transmitter, the diaphragm having a knife-edge point; i is the 
paper which has previously been passed through a machine to 
raise a V-shaped nb 6. The movement of the diaphragm of h, 
when the drum is in motion, causes the knife-edge point /i to 
indent the raised rib to varying depths, according to the amplitude 
of vibration of the diaphragm ; thus these indentations represent 
accurately all the tones and varying inflections of the human 
voice. The paper, after being indented, is passed through a second 
apparatus in Fig. 5, almost similar to h. A spring 9 hasa knife- 
edge, which rests upon the raised indented mb 6, the spring being 
connected to a delicate diaphragm 10 by a string or straw. The 
indented rib reproduces in the spring 9 the movement of the 
indenting point, and either by direct action, or through the vibra- 
tion of a string, conveys the same motion to the diaphragin of n, 
and reproduces previous sounds.” 

Now pausing there, it appears to me to be plain that Mr. Edison 
has described a substantive discovery of the very highest interest 
and ingenuity by which at one spot this instrument receives and 
reproduces the human voice. Then he goes on to say, ‘‘If these 
sounds are to be transmitted over a telegraph line the diaphragm 
10 is provided with a cork disc and fibrous tension regulator,” 
and these, as I have already pointed out, the second diaphragm, 
instead of reproducing the voice at the time, acts in fact upon the 
tension regulator. Now what is the claim made by Mr. 
Edison in respect of that apparatus? It is this: ‘‘The 
method herein specified of recording the undulations of the 
diaphragm of yielding material, and the reproduction of sound 
by such material acting upon a diaphragm to communicate 
to the same vibrations similar to the original ones, sub- 
stantially as set forth.” It is impossible for me to read that 
claim and not to believe it to be a claim to the instrument, whether 
used in combination with an electric current or not, its capacity to 
on sound without any relation to the electric current has 

en pointed out and dwelt upon. The mode of indenting was a 
novelty; the mode of reproducing that sound was a novelty, and 
the claim appears to me to cover the phonograph in both its appli- 
cations—its application to produce human sound directly and imme- 
diately at the spot where the voice bad been spoken to it, and its 
application also as a transmitter of the same voice at a distance. 

that remarkable discovery so made by Edison been in any 
manner described in the provisional specification? The statute, as 
we all know, requires that the provisional specification shall 
describe the nature of the invention, and before I proceed to con- 
sider the provisional specification in this case I think it desirable to 
refer to some of the authorities which explain the principle upon 
which I ought to proceed in considering it. In the case of Bailey 
v. Roberton, which has been referred to so often during the course 
of the argument, Lord Blackburn very clearly explains the function 
of the provisional specification. At page 1874 his lordship says :— 
“The patent law dating from the time of James gave a monopoly 
to the invention of the first inventor; it, therefore, gave a 
monopoly solely to that invention which was his invention; he 
could not claim an invention greater than the title of the patent, 
but the titles were of extreme generality ; it is in this particular 
instance ‘for improvements in preserving animal substances.’ 
Almost any kind of thing would come under that description ; the 
mere title gave very little instruction. Then, in the time of 
Queen Anne, the Attorney-General of the day introduced what was 
obviously a very great improvement. He made it a condition that 
the patentee should, within six months, particularly ‘describe and 
ascertain’ the invention and the manner in which it was to be 
performed, if not it should be void. If that was done at the end 
of six months, that specification fixed what was the invention for 
which the patent was granted. Then, during the six months, it 
would have been, and before specifications were invented it must 
have been, a question of evidence of what was the invention for 
which he went to the Crown, and for which the Crown granted a 
monopoly, and the traverse of that would be the proof. Then 
came the statute of 1852, which introduces a further amendment. 
It enacted that when persons went to apply for letters patent they 
should deposit a provisional specification, That provisional speci- 
fication describes the invention in terms very different indeed from 
those in which the final specification described it. In this case, 
instead of saying, It shall jicularly describe and ascertain the 
nature of the invention, and in what manner the same ‘shall be per- 
formed,’ all that the statute says is that in the provisional specifica- 
tion which the applicant leaves with the law officer of the Crown when 
he applies for a patent, he shall state the nature of the invention— 
no more than that ; and then, when the law officer of the Crown, 
to whom it is referred, has looked at it and finds it does state the 
nature of the invention, but thinks the nature of the invention as 
stated is too — or too vague, he may require him to amend it; 
but if not, then he grants a certificate to use the patent publicly 
without at all thereby making a present of the discovery to the 
public ; and when it came to be a question whether or no what he 
was doing during that six months did avoid the patent, I take it 


the process must have been to say, look at the nature of the invention 
described in the fae tangas) specification, and say whether this which 
you have been doing, and which you say was a = of the patent, 
is fairly within the nature of the invention you have described ; in 
that case you are protected, but if it is a new and separate inven- 
tion, and a different one, then you are not protected. I cannot but 
think that when that is once looked at, it becomes pretty clear that 
when the nature of an invention has been described in the pro- 
visional specification in the way which has been mentioned, if 
something were found out during the six months to make the 
invention work better, or with respect to the mode in which the 
operation may be performed—a thing which is very likely to happen 
when, in carrying out his invention, the inventor finds that some 
particular bit will not work so smoothly as he expected, and it is 
necessary to add a little supplement to it—still the nature of his 


invention remains the same, and it is no objection that in the 


complete specification, which comes afterwards, the invention or 
application is described more particularly and in more detail, or 
even if it be shown that there has been more discovery made, and 
so as to make the invention which he has described in the pro- 
visional specification really workable. If nothing more is done 
than that, I think it is good; but as soon as it comes to be more 
than that, and the patentee says, in the provisional specification, I 
describe my invention as A, and in the plete specification he says, 
I hereby describe A, and also B, then, as far as regards B, it is 
void, because the letters patent were granted for the invention that 
was described in the provisional specification, and do not cover the 
invention that is described in the other.” Again in the case of 
Newall v. Elliott, the Court of Common Pleas made observations 
to a similar effect. ‘‘ The office of the provisional specification is 
only to describe generally and fairly the nature of the invention, 
and not to enter into all the minute details, as to the manner in 
which the invention is to be carried out.” And similar language 
is used by the Master of the Rolls in one of the cases which have 
been referred to where, he says it might be roughly, but it must be 
fairly done. 

Now I turn, with the light thrown by those cases as to the 
proper mode of construction, to the provisional specification in this 
case, and find that the title, which is to be read as part of the 
provisional specification is, ‘‘ Controlling by sound the transmission 
of electric currents, and the reproduction of corresponding sounds 
at a distance.” And the inventor proceeds in this manner; he 
says—‘‘ The vibrations of the atmosphere, which result from the 
human voice, or from any musical instrument or otherwise, are 
made to act in increasing or lessening the electric force upon a line 
by opening or closing the circuit, or increasing or lessening the 
inti of tact between conducting surfaces placed in the 
circuit at the receiving station ; the electric action in one or more 
electro-magnets causes a vibration in a tympan, or other instru- 
ment similar to a drum, and produces a sound, but this sound is 
greatly augmented by mechanical action. I have discovered that 
the friction of a point or sw face, that is in contact with a properly 
pereared and slowly moving surface is very much increased or 
essened by the strength of the electric wave passing at such point 
of contact, and from this variation in the friction a greater or less 
vibration is given to the mechanism or means that produce or 
develope the sound at the receiving station, thereby rendering clear 
and distinct the sound received that otherwise would not be 
audible.” I pause there to observe that it is plain that that 
description refers entirely to the transmission of sound or the con- 
trolling of sound by means of electric currents, or electricity in 
some form or other, and cannot in my judgment be taken to apply 
to an instrument which is capable of being worked in a very 
remarkable manner, without the application of electricity in any 
shape or form. Then the inventor proceeds in these words—‘‘ To 

out the peculiarities of my invention.” It is obvious, there- 
fore, that the substance of the invention has been disclosed in the 
preceding paragraph, ‘‘ to carry out the peculiarities of my invention 
under the varying conditions of use, I have devised several modifi- 
cations of the transmitting, receiving and intensifying devices em- 
ployed in this sound telegraph,” all evidently referring to sound to 
be transmitted to a distance, ‘‘ portions of the apparatus are inter- 
changeably available in transmitting or recording,” and I observe, in 
passing, the evidence goes to show that at that time that recording 
as used in connection with telegraphy meant some sort of telegra- 
phic representation of the sound, because no other had been known 
till this invention was made—‘‘ others are adapted to local use,” 
some are only available in ‘‘ transmitting, and others are only for 
receiving, and some portions of my improvement can be availed of 
to make a record of the atmospheric sound waves or of the electric 
waves or pulsations corresponding thereto, or resulting therefrom.” 
Now no doubt some of those words do explain or might be held to 
refer to an instrument like the phonograph; but when I ask 
myself whether they in any manner describe the nature of the 
invention I am bound to say that they do not; these, as I have 
already observed, are merely methods for carrying out the peculi- 
arities of the invention ; which invention, I repeat, is confined to 
the transmission of sounds by electrical agency to a distance. 
Supposing an inventor had during the six months which preceded 
the complete specification invented the phonograph, not as applied 
to the electric telegraph, but operating by itself, can it be said that 
that invention would have been protected by the description con- 
tained in this provisional specification of that instrument? I 
agree that the provisional specification need not describe the 
manner in which an invention is to be carried into effect. 
agree that it need not describe the nature of the invention other- 
wise than roughly ; but it ought to do so fairly and honestly, and 
if Mr. Edison was at the time at which these letters patent were 
granted in possession of that very remarkable mechanical inven- 
tion by which speech could be reproduced, not necessarily at a dis- 
tance, but in the same room as that in which it was uttered, I do 
not think the provisional specification was an honest statement of 
the nature of that discovery. 

On that ground I come to the conclusion that Mr. Edison’s patent 
cannot be upheld ; and I must, therefore, grant an injunction in 
amet of the first part, and dismiss the action as regards the 
second. 

Then arises the question of costs, and, upon the best considera- 
tion which I can give, I think I shall act in mercy to the parties 
if, instead of apportioning the costs, I grant the injunction without 
costs, and I do so accordingly. The form of the injunction will 
be the usual one. I think it will be found at page 352 of Sir 
Henry Seton’s book : ‘‘ The injunction be awarded to restrain the 
defendant, his agents, tenants, &c., during the continuance of the 
letters patent "—of course you refer to the particular ones—‘‘ or 
any extension thereof from manufacturing or selling, or disposing, 
or using any instrument of the same construction ”—as to the two 
exhibits which you will introduce, “or only colourably differing 
therefrom, or any other instrument constructed according to the 
~~: patented invention, or only colourably differing there- 

rom or being an enlargement of the plaintiff’s said patent, and 
from in any way infringing the plaintifi’s said patent.” 


A MECHANICAL TELEPHONE, as described in the Journal of the 
Franklin Institute, provides a means, without the employment of 
a battery, for transmitting and reproducing sounds, Abed, clear, 
and distinct, at short or long distances, as may be desired. It 
consists of a simple helix surrounding a soft iron core, having no 
magnetic connection, and acted upon by a thin strip of iron con- 
nected with the north or south pole of one or more magnets. This 
strip vibrates in unison with the transmitting or receiving partnge 
by means of a felt cushion, or other connecting medium, Thi 
construction, it is said, constitutes a magneto-electric machine or 
generator, whereby the voice itself produces the electric current by 
which the sounds are transmitted to, and reproduced by, a similar 
or corresponding instrument at the other end of the line, there 
being no current in the helix or on the line, excepting that so 

roduced, and no other magnetism in the soft iron core inside the 
‘ormer, 
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BREMME’S VALVE GEAR. 


12 
MORES), 


SCALE OF FEET 


THE accompanying engraving represents a high-pressure steam | 


ition, forms with its neutral position a b an angle of about 


posi! 
engine designed for driving electric light machines, which may | 30deg., and is so attached to the governors that their action 


with advantage be used in all cases where uniformity of speed is 


essential This engine is fitted with Bremme’s valve gear | 


attached to a pair of governors. The crank has been removed in 


the drawing for the sake of clearness, and it is assumed that it is | 
at its dead-point after accomplishing the indoor stroke. The | 
excentric virtually coincides with the crank, and the fly-wheel turns | 


in the direction shown by the arrow. As will be easily understood 
from the drawing, the rigid excentric rod E is hinged at A to the 
radius rod R and at B' to the valve rod V. The radius rod R is free 


to swing on the pin O attached to the radius arm D, which is forged 


on to a short weigh-shaft held in suitable bearings, so that its | 
centre is at A. The radius arm D, as shown in its extreme | 


reduces this angle more or less, and the result is that while this 
angle is 30 deg. the cut-off takes place at about { of the stroke, 
but a slight reduction of the angle greatly quickens the cut-off 
and the deviation in the speed is reduced toa minimum. It isa 
noteworthy fact that as the amount of lead is determined solely 
by the distance between points A and B and remains a constant 
quantity, the exhaust steam has no derogatory effect in very 
early cut offs with a single valve by means of this valve gear. 
By regulating the steam admission direct by the slide, the action 
of intervening steam is prevented, and the action of the governors 
becomes instantaneous in its results. It is stated that this gear 
is giving excellent results in practice. 


THE BINARY INJECTOR. 


5 


a | ELEVATION 


SECTIONAL ELEVATION 


To BOILER 


THE accompanying engraving illustrates a somewhat curious in- 
jector made by Messrs. Weild and Co., Gorebrook Ironworks, Long- 
sight, Manchester. It was for a long time a puzzle how an 
injector working under a given pressure could force water into a 
boiler in which there was a still greater pressure, but the Binary 
injector does more than this, for the exhaust steam from an 
engine is made use of to feed the boiler with water. 

The section which we give will make the interior of the instru- 
ment intelligible. The theory of the action of the injector we 
give as stated by Messrs. Weild. The injector is not perceptibly 
intermittent in its action, although the exhaust from the engine 
comes in puffs. The pressure of the steam cannot be less than 
about 18 Ib. absolute, and this, coming in contact with the feed, 
is condensed, and the velocity of influx of the steam to the in- 
jector is thus very high. 

Between the blasts or puffs the reciprocation of the piston 


expels the residual steam or vapour, which must, in the cylinder 
of a non-condensing engine open to the exhaust, necessarily equal 
the atmospheric tension. The continual supply and condensation 
of such steam provides, without intermission, a propulsive energy 
sufficient to introduce the feed-water under ordi pressures, 
as we conceive the following rough calculation will tend to show : 
Friction neglected, steam of 14-7 Ib. per square inch, or 211874 lb. 
per square foot, absolute pressure, will flow into a vacuum of 
10 Ib. per square inch below the atmosphere, which 
to an absolute pressure of 4°7 lb. per square inch, or 676°8 lb. per 
square foot, with a velocity 

— 2118°4 —676°8 


578 =1554°8ft. per sec, 

The head of water requisite to balance a pressure of 751b. per 
square inch above atmosphere = 75 X2'25=169ft. nearly. Velo- 
city of efflux under such head=8y 169=104ft. per sec. Suppose 


ds | basin. 


each pound weight of steam of atmospheric tension propels 12 Ib. 
of water, and is thereby condensed, the equivalent resultant 


velocity will be 15648 — 119%, per sec,; this is equal to a head 


118 

of 219ft., or a pressure of 97°51b. per square inch. If the 
original temperature of the water be 50 deg., the resultant heat 
at which the feed leaves the injector will approximate 149 deg. 


ae injector has been doing excellent work wherever it has been 


PEDAL ACTION WATER-CLOSET. 


Tue pedal-action closet illustrated above has been patented by 
Mr.J.H. Terry, and is manufactured by Messrs, J. Tylor and Sons, 
of Newgate-street, E.C., where one can be seen in action. The 
advantages it possesses over those closets actuated by hand are— 
in cleanliness, especially in public buildings where the 
hand-action closets are very liable to become objectionable. The 
arrangement secures considerable facility in use, and as there is 
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= 
no hand-action, and no necessity for seat fittings, the closet may 
be flushed when the seat cover is down, which can only be done 
with hand-action closets by having a hole through the cover. 
There is a smaller number of moving parts than with hand-action 
of the same class. 

The arrangement is being fitted to all kinds of closets, whether 
hopper, valve, pan, earth, or ships’ closets, at nearly the same 
cost as the hand-action. Amongst other in which these 
closets have been fitted may be named mt, the seat of 
H.R.H. the Duke of Albany. 


ASHTON AND SPERRYN’S WATER COCK. 


THE accompanying engraving illustrates a new form of screw- 
down cock, made by Messrs. John Russell and Co., Queen 
Victoria-street, for gas, steam, and water, the arrangement bei 
such as to secure the advantages of the screw-down valve wii 
much of the quickness of the plug cock. It will be seen that the 


valve is kept in equilibrium | the 7 leather on the stem, which 
also keeps the cock tight at the handle without any stuffing-box. 
The cock is strong, and offers advantages which will be at once 

ised by those conversant with the defects of those which 
have gone before it. 


NAVAL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—Anthony Brumage, —_— 
to the Indus, additional, for service in the Himalaya; Thomas 
Soper, engineer, to the Asia, additional, vice Jolliffe ; and James 
A. Reynolds, engineer, to the Northampton, additional, tempo- 


AMERICAN Socrery or Crvit Society met on 
May 3rd, at8p.m., President Welch in thechair, and Mr. John 
secretary. Details were announced of the Convention to be held at 
Washington, May 16-19 inst. The following candidates were 
elected members :—William G. Curtis, San Francisco; Edward C. 
Kinney, Des Moines; Gustav Lindenthal, Pittsburg ; Thomas C. 
McCollom, U.S.N., New London; David Reeves—transferred— 
Philadelphia. A Pe ron the ‘Improvement of the Potomac at 
Washington,” by Hiiam R. Hutton, member of the Society, was 
read by the secretary. The different ery proposed were described. 
Those of the Board of Survey of 1872, of a committee of taxpayers 
in 1877, of Colonel Abert in 1878, of the Commissioners of the 
district in 1879, and its modification in 1881, all preserve the main 
channel of the river on the Virginia side, and leave a large area of 
flat low land to be reclaimed along the present water front of 
Washington, virtually extending the city streets about three- 
quarters of a mile beyond the present wharves. In some of these 

lans a narrow channel adjacent to the present shore line is retained 

‘ora part of the lower city water front. The objections urged against 
these plans are their excessive cost, the removal of the water front 
too far from the business pootion of the city, the increased diffi- 
culty of drainage, the reclamation of too much land of a character 

mmission special difficulties conn with the pro’ us 

The author advocates the deflection of the main | 
of the river below Georgetown, across the flats to the Maryland 
shore, and its maintenance, substantially, along the present water- 
line of the city. He claims that this is entirely practicable, that 
the low land left on the Virginia side will be less objectionable, 
that the deep channel close to the city will be of permanent value, 


that the se and drainage of the city will be much more easily 
disposed thave will be loss danger of and that 
the cost will be moderate. : 
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COMPOUND YACHT ENGINE. 


MESSRS. COPLEY AND CO., MIDDLESBROUGH, ENGINEERS. 


ABOVE, we illustrate a compound engine of which we spoke in 
the high terms which it deserved in our notice of the exhibits 
at the Naval and Submarine Exhibition. Our drawing explains 
itself. The air and circulating pumps make one stroke for four 
of the main pistons, worm gear being used to bring down the 
as shown. The engines make 400 revolutions per minute. 

cylinders are 7in. and 1lin. diameter by 8in. stroke. 


STUD FIXER. 


THE accompanying woodcut illustrates a form of long nut in 
section, as used in a good many engineering shops. It is, how- 
ever, but a short time since we saw fitters fixing studs by means 
of a pair of nuts locked together, a very unsatisfactory method. 
Aneta way is to have a short piece fot square iron, into the 


ends of which are holes drilled and tapped for two sizes, the 
bottom of the hole having a piece of brass or copper driven in to 
Aten bruising the top of the stud. A better tool is that shown 

erewith, in which A is a hexagon or square nut, and B a screw 
which may be of a length to suit the length of the stud C that 
it may be desirable to take hold of. 


MORRIS’ INDICATOR DIAGRAM CALCULATOR. 
Tue Wealemefna is a well-known instrument for measurin 

lengths by rolling the edge of a small disc over them. Mr. 

Russell Morris, of the Morris Patent Engineering Works, High- 
street, Birmingham, has recently adapted it to a new use. We 
illustrate the instrument herewith. To use it it is only necessary 
to place the gridiron parallel ruler on the di , and run the 
counting wheel beside the edges of the bars, average prea- 


sure calculated to 51b. on the inch will then be shown on the 
dials. The standard of the instrument is 51b. to the inch. This 
standard is convenient as in the first 
place, being a factor of the Admiralty 
scales of 10, 15, 20, 25, and 30 1b. to the 
inch, it is merely necessary when mea- 
suring diagrams on these scales, to multi- 
ply the result by 2, 3, 4, 5, or 6 ; andin 
the second place, each of the divisions 
representing +45 1b.—mean pressure—on 
the roller is a fiftieth of an inch, which 
is as fine as is consistent with distinct 
and easy reading. The rollers are ma- 
chine divided, and the workmanship and 
finish of the instruments leave nothing 
to be desired. We have tested this 
: y instrument carefully and find that it 
gives the results with more accuracy than the ordinary method 
and in about one-tenth of the time. No difficulty will be met 
with in dealing with other scales than those divisible by 5 
without a remainder, It is only necessary to divide the scale by 
5 and multiply the figures shown by the instrument by the 
quotient. Thus, suppose the scale is 836 1b. to the inch and the 
instrument shows 5°65. If the scale was 35 Ib. to the inch then 


the average pressure would be 55 = 7 and 7 x 5°65 = 89°55 
but being 86 we have °8 = 7-2 and 7°2 x 5°65 = 39°661b. The 
instrument cannot fail to prove extremely useful to engineers 


y 
who have a number of diagrams to calculate, the saving 
of time effected by its use being enormous. 


BALL VALVE. 
Art the last Building Exhibition there were several forms of 
ball valves, to some of which we referred. Another of these as 


made by Messrs. Dale and Co., London, we now illustrate. It 
is of the same order as that made by Messrs. Woodhouse, 
Osborne, and Co., as illustrated on page 230 of our current 
volume, so far as regards the form of the seating, but the arrange- 
ment is different. The valve closes upwards instead of hori- 
zontally, in a simple continuation of the barrel of the valve 


casting. The essential feature of the valve, however, is the - 
simple and easily-renewable form of seating, which consists of a 


ent material held on the end of t 
.. This is clearly shown in the section 


piece of leather or equi 
valve by a screw co 


NN 


herewith, while the general arrangement is shown in the perspec- 
tive. One great advantage is that the valve does not need any 
verv exact fitting in order to secure tightness, > 
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THE ELECTRIC LIGHTING COMMITTEE. 

THE Select Hybrid Committee of the House of Commons con- 
sidering the Bill introduced by the Board of Trade to facilitate 
electric lighting, and several private electric lighting bodies in con- 
junction with it, continued their investigation on Friday, Mr. E. 
Stanhope presiding. 

Sir Frederick Bramwell, in cross-examination by the chairman, 
said he thought it would be advisable in order to test the practi- 
cability of adopting electric lighting for general purposes that 
experiments should be made in large areas, say in districts with 
50,000 inhabitants. He preferred not giving any opinion as to what 
it would cost to supply so large a quantity as would be necessary 
for that purpose. He was aware that fears had been expressed 
that there would be great danger of fires arising from the conduct- 
ing wires used in electric lighting becoming heated, but he did not 
attach much importance to them, because in the hands of careful 
manipulators such accidents should never occur. The same 
objections were offered to the introduction of , and many 
persons in consequence of such prejudice and apprehension refused 
to have pi brought into their houses. There would be no 
danger in leaving the conducting wires uncovered, so that they 
could be touched with impunity in some cases, but in others it 
would greatly endanger life and property if they were not quite 
insulated. 

In reply to various questions by several other members of the 
Committee, the witness said that his experience told him that 
municipal authorities were far more likely to let private bodies 
make the experiments in electric lighting while they looked on 
than to experiment themselves, and when success had been 
achieved, they would step in and buy up the private comy 


pointed out that if that course was carried out he should have no 
ay of proposing clauses until it was too late for them to 
be accepted. 

After some further remarks from other counsel, the chairman 
said the action of the Tramways’ Committee was the precedent of 
this procedure, and eventually it was arranged that before the 
Committee settled several parties might 
submit any proposals they wished to make. 

Dr. joan was sonsiied and further cross-examined by Mr. 
Jeune. Mentioning that in Godalming, which was lighted with 
electricity, all the lamps were within a quarter of a mile of the 
central station, he advised that not more than 12,000 inhabitants, 
or 1500 houses, should be supplied from one centre. He argued that 
some control over the up of streets was but 
that should be exercised by the Board of Trade rather than by the 
local authority. Municipal authorities might have a prior right to 
supply electric light, but they ought not to have a veto, 

eplying to Mr. Story Maskelyne and other members of the 
Committee, the witness calculated that electrical energy of 
150 volts would not be dangerous to people. Each incandescent 
lamp took rather over one volt of electrical current, and the 
electromotive force 42 volts. A current of 400 volts was some- 
times employed, but such a current would not be taken into 
houses. e would, however, convey a current of high potential to 
the outside of houses, and then divide it into low potential. In 
estimating the house-power the first unit was the ohm, or the unit 
of resistance ; the second was the ampere, the electricity passing 
through the ohm being impelled by the electric force of one volt, 
which was practically the force of a Daniell cell. With 500 lamps 
there would be danger, unless the current was confined to the 
street; but if secondary batteries were used a higher potential 
could be distributed with safety. A current of high tension would 
be safe in the streets but not in houses, and in the ease of long 


and the expense of so doing would in all probability be less than 
that entailed by making the experiments. Electric lighting was 
already established in Berlin, Paris, Vienna, and New York ; but 
he could not say whether it was intended to make experiments on 
a large scale in those cities. Doubtless experiments would be made 
in some cities, and other places would rely upon the result of those 
anaee to guide them in deciding whether to adopt electric 
lighting or not, without making experiments on their own account. 
He did not see that the establishment of private companies, even 
in opposition to the local authorities, would damnify the rate- 
payers, for at present it was clear that the ratepayers did not 
supply themselves with gas in most instances. Still it was 
likely, in cases where private companies set up apparatus, 
that the granting of concessions by the local authority would 
damnify the ratepayers where it was found desirable for the latter 
to supply themselves with the electric light and to buy up the 
successful private companies. It might = worth while for his 
corporation to buy the business and goodwill of private companies 
desirous of supplying their district. Theconcessions made tothem 


might also be of value. The ratepayers might have entered into 
business in the first inst and supplied the electric light if they 
had chosen. 


Ratepayers could always forestall private companies 
if they liked ; but, as he had said repeatedly, ratepayers almost 
invariably preferred to look on while other persons made the 
experiments until success was atttained, and then they stepped 
in and reaped the benefit. Such experiments must be beneficial 
both to the companies and the public. He did not see that the 
private companies would get any preference under the public Bill 
now before the Committee if it passed ; but, on the contrary, he 
thought the feeling shown in certain departments indicated that 
the Board of Trade would incline towards a local authority rather 
than toa private company. The ratepayers required no protection 
from private companies, for their interests were safeguarded by 
their own representatives. He believed that in the future there 
would be a great demand for gas for motors for electric lighting. 
Ratepayers would not obtain any advantage from supplying them- 
selves with the electric light, instead of being supplied by private 
companies. 

Mr. W. Spottiswoode was likewise examined in favour of the 
companies’ case. He said he had tried the electric light in his own 
house and with successful results. The subject had now got 
beyond the experimental stage, and he believed it could be supplied 
at a cost comparable with gas, and could be relied upon to give a 
supply of light to whole communities. He was of opinion that con- 
cessions should be _— for twenty-one years, subject of course to 
power by the Board of Trade to prevent an inefficient system bein: 
continued for that period to the exelusion of better methods; anc 
installations to be successful ought to be of a substantial character 
and on a large seale. He estimated that £100,000 would be the 
cost of lighting a square mile. The electric light companies might 
be placed under the same conditions as gas companies. 

In reply to questions from opposing counsel and members of the 
Committee, Mr. Spottiswoode said theremeed be no risk of fire from 
the electric wires, and as people became ateustomed to using the light 
there would be no danger. The powers necessary to establishing a 
system were powers to lay down mains and to erect machines. It was 
desirable economically to have only one company in one place; anda 
—s of twenty-one years was necessary to secure a fair return. 

he Board of Trade would have to insist upon a tension so low as to 
avoid danger, but he could not suggest any limit of tension. The 
tension at present adopted was not beyond practical insulation. 
Accumulators might be a useful auxiliary to wires in the case of a 
breakdown, and electricity might be conveyed to houses in that 
form. Subdivision of light had been completely effected by means 
of the incandescent light. He would suggest stringent regulations 
to ensure that the supply was adequate, and the wires were pro- 
perly insulated ; and he considered that the wires ought to be laid 
underground. 

Dr. Charles Wm. Siemens was the next witness on the same side. 
He was first examined by Mr. Rodwell, and he stated that the 
incandescent lamp had opened the way for the application of 
electric light to domestic purposes. The arc light was cheaper in 
cegard to motive power then the incandescent lamp, but the latter 
was the most useful for small places. The electric light ought to 
be supplied both to street lamps and private houses in order 
to be economical, and in a densely populated district the 
proper area for one engine should be about a quarter ef 
a square mile. That would limit the size and number of 
the conductors, and so would be more convenient and less 
exposed to risk. Assuming 2000-horse power for that area, and 
that the light was distributed to public and private buildings, such 
a supply would cost £100,000. In regard to economy and service- 
able supply, it was desirable that installations should be put up on 
a permanent basis, and twenty-one years would be necessary to 
ensure permanent installations, ond to fairly test the system. 
The wires should be laid under the pavement, and there should 
be boxes at every interval of 500 yards for putting in the connec- 
tions and generally getting at the wires. When not required for 
light the electricity could be used for motive power, and the same 
dynamo would provide both supplies. He had himself largely 
used electrical energy for motive power. Gas would not be alto- 
—— superseded by electric light, for he believed it would be 

rgely required for heating purposes. 

In cross-examination by Mr. Jeune, Dr. Siemens said he thought 
the wires should be placed underground; and for considerable 
distances the conductors would require to be large. 

Some conversation took place between the Committee and the 
counsel as to the course of procedure, and the Committee 
adjourned. 

On Monday the chairman announced that on the conclusion of 
the evidence submitted by the companies, the Committee would 
adopt certain resolutions as to the principles they thought should 
be embodied in the Bill; on Thursday they would communicate 
these conclusions to the parties, and then adjourn over Whitsun- 


tide. 
Mr, Michael expressed great surprise at this decision, and 


t s such a current would be desirable. Freedom to use 
different kinds of lamps would afford another means of pro- 
tection against danger. Upon the question of cost Dr. Siemens 
mentioned that the experiment in the Royal Albert Dock, 
where there were 29 lamps of 5 ndle power, 80 of 350- 
candle power, anid 127 incandescent lam cost altogether 
£12,600, and the cost of working would something over 
£4000 a year. The general cost of electric lighting would 
largely depend on local or special circumstances, but he thought 
the cost would approximate to that of gas. Sufficient information 
was now for the drawing up of specific regulations in 
regard to an electric supply. . 

Dr. Hopkinson, F.R.S., examined by Mr. Moulton, said that he 
believed one square mile of a densely-populated district could be 
supplied with cele light at a cost of £200,000. If after a system 
had been. laid down, a further supply was required, additional 
mains could be provided, but he thought that it would be 
better to start on a liberal scale. He did not believe storage 
batteries could be adopted for distributing force, because of their 
weight. The supply would have to be in fixed cisterns or 
reservoirs, as in the ease of water. The cost of electric lighting 
would depend very much on local circumstances, but he thought it 
was pretty much the same as that of gas. That would also depend 
on the conditions under which the work was done, and he regarded 
the period named in the Bill far too short. The terms should be 
twenty-one years, otherwise plant for only a small supply would be 
laid down. As the electric light was now , no system 
practically exceeded the limits of insulation. No danger of fire 
would arise to a house in the event of leakage in a conductor, for 
the heat would only be local, and means were adopted to prevent 
harm being done. 

In the course of replies to other counsel, Dr. Hopkinson said he 
had made his estimate of £200,000 per square mile on the basis of 
fifty lamps costing £4 each, and he thought that while Dr. 
Siemens over-estimated the cost, Mr. Spottiswoode under-estimated 
it. He agreed with them, however, that the term should be 
extended to twenty-one years, or even longer. Electric companies 
did not confine themselves to light, for some of them factured 


price of gas ?—If we are put on favourable conditions we can closely 
—— to the price of gas. 

Vitness went on to say that with regard to the term which 
ought to be granted to installations of this kind in order to make 
them commercially sound, it was impossible to institute such a 
state of things in twenty-one years. ‘The time was too short for 
-educating the oe nle to the electric light. There were a chosen 
few who would take the electric light now, whatever might be its 
cost, but the great mass of users of light were determined in the 
character of their light by the simple question of cost, It was 
those people they would have to reach, and that could only be 
done by lowering the price, which would be done when the 
dynamo machine and the engine had attained their maximum 
efficiency. They would not get a return for the capital embarked 
under twenty-one years. Electricity was capable of taking upon 
itself the duty of supplying a constant and reliable light for any 
length of time. There was no reason to suppose that any change 
of system would materially alter the nature of the supply. 
Any improvement would be an improvement of detail, and would 
involve no radical change in the methods, It was easy to mea- 
sure the amount of electricity consumed, and the amount of 
electricity that passed gave the amount of work it did. Ina 

ublic Bill they could deal with tension, insulation, measurement, 

c.; and those should be put in the hands of technical persons, 
but whether under a local authority or the Board of Trade he 
could not say. The conditions for protecting the public were 
sufliciently known already; and there were fewer conditions to be 
observed than in the case of gas. As to leakage, that would be 
found out before the current was put on. e never put on 
conductors for electric lighting without testing it for leakage. 
That was important because leakage might develope into heat and 
heat into fire. No electric engineer would put up an electric 
machine without testing it, and that could be done without any 
displacement of the system. That testing could be done at any 
moment. If there was any considerable leakage it would be shown 
in the direction of increased work on the part of the generator, 
and that would show itself again by the bills in the office. If 
there was any danger they could soon deal with the leakage. 

In answer to Mr. Richards, who asked whether there was any 
difficulty in ascertaining the illuminating power of an are or an 
incandescent lamp, witness said that the electric power depended 
upon what it was acting upon; from that sense it was difficult to 
ascertain. The Edison Company were supplying the Viaduct at 
Holborn at present with from 1000 to 300 fghte The consump- 
tion varied from the early hours in the evening to the early hours 
the morning from 1000 Jamps to 300 lamps ; and this was entirely 
independent of what his company did, for the control of the lamps 
was entirely out of their hands. As to the cost, the Holborn 
Viaduct was the first case in which they had used electricity on a 
large scale, under all the conditions which were ultimately to be 
used. When all the conditions were there, they could determine 
the cost accurately. 

The witness was further cross-examined at some length by other 
counsel, and by the Committee. 

Mr. Crompton, electric lighting engineer, was briefly examined, 
speaking distinctly, as the result of practical experience in putting 
up installations, of the practicability of supplying electric light for 
general use. 

Mr. Moncton addressed the Committee upon the case of the 
es Company, and the proceedings were again 

journed. 


AN agricultural show was heid in April at Albany, Grahamstown. 
Messrs. Richard Hornsby and Sons were competitors, and received 
first and second prizes for engines, thrashing machines, ploughs, 
winnowers, &c, 

TriAL Trip OF THE STEAMSHIP Lapy LONGDEN.—This steamer, 
which, as previously noticed by us, is the pioneer vessel of a line 


engines, and he did not know of anything in the Bill to prevent 
them doing that, or requiring them to se te the respective 
profits. He did not think there was any probability of local com- 
panies being stimulated from a London centre. The disabilities 
under which companies now laboured were the difficulty of crossing 
streets. He considered it important to limit the laying of wires to 
underground; and if power were given to electric companies to 
take up streets, as was given to gas companies, all difficulties 
would vanish. All the apparatus of the different companies was 
not equally good, and while the Bill did not prohibit several com- 
panies being in one district, it would be a dangerous thing to say 
that if one company system was found to be 50 per cent. better than 
all the rest, that y should exclusively the supply the whole 
kingdom. 

Replying to the Committee, Dr. Hopkinson said he thought 
local authorities ought to have the right to be heard before the 
Board of Trade, and Corporations might undertake electric light- 
ing ; but that would be a question of cost. There were several 
instruments in use for measuring the consumption of electricity, 
and there need be no difficulty in ascertaining what should be 
charged to the consumer. 

On Tuesday Mr. E. H. Johnson, the agent of Mr. Edison in this 
country, was the first witness examined. He said, in reply to Mr. 
Moulton, that the size of the conductor was to be arrived at by 
finding out the amount of the electric force. If they wasted too 
much the conductors would become heated. There was no 
element of uncertainty between the machines and the lamp, and 
they knew the exact amount of electricity that would be generated 
with a given engine. Supposing that they were working with an 
engine within 10 per cent. of maximum efficiency and generating 
efficiency, from there to the lamp there was no element of 
uncertainty. The economical supply of electricity could not be 
settled by installations other than on a large scale. Taking a 
square mile or 33,000 10-candle jets, he estimated that everything 
properly chargeable to the plant for the distribution and making 
of the supply would be £100,000. Unless they knew all the con- 
ditions in any particular square mile, it was impossible to get 
accurate figures; but that estimate to £10,000 or £15,000 
one way or the other he was positive about. Asked if any con- 
ception of the real conditions of sueh a supply could be obtained 
from such installations as those seen in the winter in London 
where lamps were lighted along the public streets, witness said 
that these were isolated and small installations, and corresponded 
exactly with having a machine in a man’s house for producing gas, 
and comparing it with the cost of gas supplied by the gas company. 
It would be like arguing the cost of a ship from the model. They 
would only get reliability and economy by working on a large scale. 
In any of the installations they would be obliged to work tenta- 
tively, because of the precariousness of the demand. It would 
take a great many years of electric lighting to get it co-extensive 
with the gas system. It would gradually increase, for amongst 
other reasons this—that as the output of electricity increased, the 
cost would naturally decrease, and as the electricity displaced the 
gas the output of gas would diminish, and that would increase the 
price of ; and if they did not start even they would become 
even, alten the demand for the electric light would gradually 
increase. 

Mr. Moulton : What is the relative amount of lighting got from 
a pound of coal when you use it in the incandescent lamp or when 
you use it to produce gas?—That depends upon the lamp, and the 
engine and the dynamo machine. With a lb. of coal, which I 
understand is required to produce one thousand candles by gas, we 
can produce three thousand candles of light by incandesccnce. You 
have 3000 candles of light in an hour by 56 1b, of coal by electricity 
and you would only have 1000 if produced by gas, and in the 
mere  domuyrue of light the are would give a still er power.— 
Considering that the return of light is three times that of gas from 


coal, do you think that the other arcs which are very different in 
the two cases will enable you to supply electricity at about the 


tended for the inter-postal trade of Ceylon and Southern India, 
underwent her trials on the measured mile in the Lower Hope 
Reach on the 16th inst. Her average speed was 12°526 knots per 
hour, and during the seven hours she was under steam no stoppage 
had to be made on account of heated bearings, or any other defect. 
Owing to the boiler valves not having been —_ set, the runs 
were made under a maximum pressure of 584 lb. only, whereas her 
working pressure is designed at 80]b. Had the full figure been 
available, it is believed fourteen knots would have becn averaged. 
The speed attained is, however, for a small commercial steamer of 
only 133 tons register, highly satisfactory. ‘The Lady Longden 
has been built by Messrs. Forrestt «ll of Britannia-yard, 
Millwall, and engined by Messrs. Mitchell, of Limehouse, and will 
start on her journey to Colombo, rid the Suez Canal, in a few days’ 
time. The voyage out is expected to occupy about five weeks, and 
all preparations have been made by her spirited native owner, Mr. 
Iambayah, of Colombo, to inaugurate the enterprise, to which we 
heartily wish a successful result, 


A NEWLY ARRANGED LeveL for civil and mining engineers is poe 
made by Messrs. J. Davis and Son, Derby. It is specially design 
to overcome the present difficulties of levelling underground, and 
is considered an improvement on that described in the ‘‘ Trans- 
actions of the North of England Institute of Mining Engineers,” 
by T. Lindsay Galloway and C, Z. Bunning, vol. xxvii., page 3. 
The improvement consists in doubling its range by being able to 
lengthen the uprights. The instrument consists of two uprights 
3ft. long. each of which can be lengthened to 6ft, Each upright 
has a glass tube attached to a scale of feet, tenths and hundredths 
of a foot, which is fitted at its lower end into a stop-cock, and by 
means of an india-rubber tubing, the two glass tubes of the 
uprights are connected. To level with the instrument, the two 
glass tubes in the uprights and the flexible tubing must be so filled 
with water that, when the two uprights are placed side by side on 
a level the water will half fill the glass tubes, The water finds its 
level in the glass tvbes when levelling, and the difference of the 
readings of height of water is the difference of level between them. 
After the first reading the operator closes stop-cocks between 
the tubes, and proceeds as before until the distance has been 
completed, when the difference of the total additions of the 
uprights will give the difference of level. 


PHOTOGRAPHY.—As some engineers interest themselves in taking 
photographs of their own machinery, we may say a few words of a 
ik, amongst others, recently received, entitled ‘‘ Practical Photo- 
graphy, being the Science and Art of Photography, Developed for 
Amateurs and Beginners,” by O. E. Wheeler, oe at the Bazaar 
office. Whether photography should be styled an art or not is a ques- 
tion which is sometimes debated with considerable warmth, but most 
engineers who have had no experience in photography will, upon 
their first attempt, have little hesitation in granting that there is 
much art in the production of a good picture. Mr. Wheeler's book 
is practical in the sense that it is descriptive of the processes to be 
carried out, and the cautions to be observed, while he uses no space 
for a history of the art. Now that the dry-plate process may be so 
readily carried out by plates ready prepared, and by means of 
simple camera, no doubt the number of engineers who will place 
themselves in possession of a small camera, so as to be able to take 
a picture at‘the moment when a piece of apparatus or machinery 
may be best photographed, will increase, and the book we are 
referring to will be appreciated. The ‘‘Year Book of Photo- 
phy,” edited by Mr. en Pritchard, F.C.8., and published by 
fessrs. Piper and Carter, London, contains a great deal of useful 
information, which may be looked upon as supplementary to text- 
books, and as bringing their descriptions of recent inventions * to 
date. Amongst the articles contained in the Year Book for 1882 
are two on the electric light for photography, one describing a v 
simple lamp mounted on an induction coil, above the core of whic’ 
is an armature carrying the lower of a pair of very short carbons, 
a six-cell bichromate battery being used to give a light sufficient 
fer many photographic purposes, 
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RAILWAY MATTERS, 


Tue Cleator and Workington Junction Railway Company has 
opened a branch line from Rowrah to Distington. 

On Tuesday the Select Committee of the House of Commons 
appointed to inquire into the merits of the ent’s Canal Ci 
and Docks Railway Bill decided that the preamble of the Bill h 
been proved. 

TueE Tunis correspondent of the Z'imes says that in order to pro- 
tect efficiently the positions in the south it has been decided to 
construct a railway between Tebessa and Gafsa, and the Com- 
mander-in-Chief has gone to Gabes to — S measures necessary 
for the preservation of peace in Southern Tunis. 

A Sxixect Committee of the House of Commons has passed a 

rtion of the Omnibus Bill of the London and South-Western 
Railway, authorising the construction of a short railway, com- 
‘mencing by a junction with the Metropolitan District Railway at 
their South Kensington Station, passing under Pelham-street and 
'Pelham-crescent, and terminating in the Fulham-road, almost oppo- 
‘site College-street, where the South-Western Company propose to 
erect another station, and thus form a new terminus. 

By one clause in the Metropolitan District Railway Bill, which 
‘has just been passed by a Select Committee of the House of 
‘Commens, the company will henceforward have powers to charge 
‘one halfpenny, in addition to the ordinary mileage fare, to all 
thiré-class passengers by any trains run in compliance with the 
“Cheap Trains Act, if the distance travelled exceeds the mile by a 
fraction of half another mile, Hitherto the company has been 
precluded from charging on any distance under half a mile. Some 
‘of the stations are under half a mile apart. 

Tue St. Gothard Tunnel and Railway was opened with great 
ceremony on Sunday last, and for four days banquets and fétes 
have occupied the time of a large number of invited Germans, 
Italians, and Swiss. It is stated that Prof. Colladon, the consult- 
ing engineer and the inventor of the compressed air apparatus 
employed, has not received an invitation. The St. Gothard Com. 


pany apparently thinks it has got its tunnel and is independent of 
those who have laboured to make it; but if the ‘‘ windy stretch” 
was to give again much trouble, an invitation might be sent to 


rof. Colladon, but acceptation would remain with him. 


THE Queenborough Pier of the London, Chatham, and Dover 
Railway Company has been burned down by a fire, which appears 
to have been more disastrous in its consequences thaa was at first 
‘supposed. Two men were lost and several narrowly escaped, and 
‘there being a high wind, and the massive timber structure being 
‘saturated with creosote to preserve the wood, all attempts to co 
with the fire were futile. Besides the pier itself, many of the 
buildings connected with it and contents were destroyed, including 
the telegraph office and all the instruments and batteries, account 
books, and documents both of the railway company and Custom- 
house ; also about twenty railway trucks, many of which were 
laden with merchandise, including a large case of silver goods. 
Arrangements have been made for carrying on the Flushing traffic 
wid Dover until Queenborough Pier is reconstructed, and the whole 
of the staff from Queenborough has accordingly been transferred 
to that port. 


In the southern gallery of the Crystal Palace at Sydenham, 
‘beneath the great clock, Dr. Salvatore Garau, of Samassi, Sardinia, 
‘exhibits a working model of his method of establishing communi- 
‘cation between the passengers and guards of railway trains. By 
his system—which is an electrical one—it is not necessary to make 
electrical connections in adding fresh carriages to a train ; the 
are made automatically, by means of an extra pair of very small 
metallic buffers, with long range and weak springs, placed at the 
end of each carriage. When an alarm is given, it is not done by 
breaking a constant current, but by establishing one ; consequently 
there is no waste of battery power when no alarm is being given. 
By pressing a stud in any carriage compartment the long arm of a 
lever falls over by force of gravitation. The rising of the short 
arm completes the circuit, and constant ringing of the bell in the 
guard’s carriage is set up, until the guard replaces the fallen lever 
of the passenger compartment in its normal position. The appa- 
ratus at the Crystal Palace—which attracts the attention of many 
visitors—is not made to scale, but is a rough working model, con- 
structed merely to explain the principle of the invention. 


THE New York Tribune says that an agreement relating to the 
Lat 9d underground railway in New York has been entered into 
and the specifications for the construction of the railway have been 
p ared. The parties to the agreement are the New York 

Jnderground Railway Company and Origen Vredenburgh, as 
owner of the franchise of the New York Central Railway 
Company. Mr. Vredenburgh also controls the Broadway Con- 
necting Underground Railway Company. According to the 
agreement Mr. Vredenburgh surrenders the franchise held by him 
and his interest in the other roads to the New York Company, 
and receives in return 3,000,000 dols. of the capital stock of that 
company, with which he also contracts to construct the proposed 
railway and fully equip it. The entire length is about six and 
a-half miles. Mr. Vredenburgh’s remuneration is to be 
2,000,000 dols. in the company’s bonds and 1,000,000 dols. of the 
capital stock, which is fixed at 10,000,000 dols. for each mile com- 
pleted and equipped. The tunnel through which the road is to be 
run will be divided into two parts, one for the up and the other 
for the down track. It is to be of brick laid upon a concrete 
foundation. The floor is to be an inverted brick arch, and the 
arched roof of the same material is to be covered with an outer 
coating of asphalt. Each tunnel is to be from 54ft. to 6ft. each 
side of the grade centre, and not less than 15ft. high above grade. 
The wall separating the tunnels is to have arched openings at 
intervals at not less than 30ft. 


THE American Manufacturer states that ‘the Pennsylvania 
Railroad Company has a new double-headed passenger locomotive 
which has been named ‘Jumbo,’ on account of its size. The 
engine weighs 120,4001b., or a little over 60 tons, about 15 tons 
heavier than a class ‘K’ engine, and is fitted with a 5ft. driving 
wheel with a 33in. truck wheel under the smoke stack, while in the 
rear of the driving wheels there is one six-wheel swivel truck, 
which will enable the engine to turn a very sharp curve. The 
cylinder is a 7 x 24, the same size as those used on the class ‘K’ 
engines; and the water tank, which has a capacity of 2000 gallons, 
surrounds the entire fire-box, which is 8ft. deep. The engine is so 
constructed as to run in either direction, and has a pilot at each 
end, thus doing away with the use of aturntable. This locomotive 
is one solid frame, there being no break between the tender and 
the engine proper; and although the engine is a trifle shorter 
than the class ‘K’ engines, yet it is at least 3ft. higher than the 
average locomotive, while the cab, which is entirely closed, is about 
three times the size of that of other engines. ‘lheodore N. Ely, 
superintendent of motive power of the Pennsylvania Railroad, is 
the inventor of this locomotive, and it was built at the Altoona 
shops a few weeks ago, under the supervision of J. B. Collin, the 
mechanical engineer of the company. Either hard or soft coal 
may be used. ‘Jumbo has a patent hot-water reversing gear, 
which has never been put into practical use on any engine in this 
country. As is known, engines are reversed by the 
of the steam, but ‘Jumbo’ is so constructed as to be reversed with 
the hot water from the boiler, and virtually reverses itself, saving 
the — physical work, as all he has to do is to touch a spring, 
and the engine will instantly change its course. The injector 
checks enter the boiler behind the dome, thus protecting the pipes 
in case of collision, which, it is expected, will prevent the escape of 
steam and hot water. .Assistant road foreman of engineers, Alex. 
B. Todd, says: ‘Jumbo’ is probably the heaviest locomotive in the 
world, If there are any engines as heavy, they are in Belgium, as 


in no other country can be found engines be ag over 50 or 
55 tons.’ Jumbo will be run on loeal trains from Philadelphia to 
West Chester and Paoli,” 


NOTES AND MEMORANDA. 


__M. Pongk, of Breslau, finds that the chief poisonous agent in 
illuminating gas is carbonic oxide. 

THE use of the Siemens regenerative gas furnace enables a ton of 
crucible steel to be melted with an expenditure of only 14 tons of 
coal, as against 24 tons of coke in the ordinary furnace. 

From the annual report to the members of the British Iron 
Trade Association, published by Messrs. E. and F. N. Spon, and 
containing all possible statistics relating to the production, con- 
sumption, export, and import of iron and steel, their ores and 
coal, it appears that the iron, steel, and allied trades showed very 
large increases under almost all headings, as pared with the 
i diately ding years, but curiously the total product of 
ore from the greatest English iron ore district was 23,529 tons less 
than in 1876. Within the year dealt with steel shipbuilding had 
increased from 38,164 tons to 71,533 tons, or an increase of 33,369 
tons, or 87 per cent, 

In a little book on “Portland Cement for Users,” by Henry 
Faija, published by Messrs. Lockwood and Co., it is stated that 
generally a light colour denotes light burning, a light weight 
denotes light burning, or, perhaps, an over-clayed cement ; a dark 
colour denotes a heavily burned cement, rem occasionally this 
may be due to peculiarity of the raw materials; a heavy weight 
denotes a heavily burned cement, or, perhaps, an_over-limed 
cement. Geneule a light colour and light weight are characteristic 
of a quick setting cement, and a heavy weight and dark colour 
a slow-setting cement. The specific gravity is given as from 
3°00 to 3°05, and should never be less than 2°92 

THE only cobalt mine worked in the British Isles is Foel Hiraddug 
Mine, in the parish of Cwm, near Rhyl. The ore occurs in the 
carboniferous limestone, which seems to have furnished a good deal 
of iron ore from shallow pockets, judging by the numerous pits 
scattered about near the mine. In working one of these pocket 


MISCELLANEA. 


Or the Admiralty contract for leather belting, 16,000ft. run of 
single and double belting has been secured by the Patent Anhydrous 
Leather Company, of Southsea, Portsmouth. 3 

Messrs. C. GrirFIn and Co., London, are publishing in a 
handy, phlet form, a reprint of the series of articles which has 
a Seta our columns on “The Foundations of Mechanics,” by 
Me Walter R. Browne, M.A., C.E. 

THE North British Railway Company are prepared to spend the 
sum of £100,000 upon the pe hse 2 new wet dock at Silloth. 
The contract for the work has been placed in the hands of Messrs. 
Scott and Son, Newcastle, and a commencement with the work 
will shortly be made. 

Messrs, SIEBE AND GORMAN, of the Neptune Works, West" 
minster, have published a new edition of their “‘ Manual for 
Divers, with Instructions for Submarine Operations.” The manual 
contains a good deal of information which may be looked upon as 
— to that contained in the paper we published last 
week, 

Aw article on the future of North Australia, the Colonies and 
India, after speaking of agriculture and stock, says :—‘‘ Surface 
gold, from which the Chinese derive great wealth by a mere 
scratching of the ground; permanent reefs of extreme richness, 
requiring capital and machinery to work, but affording a certainty 
of profitable results; tin, copper, and probably coal and other 
valuable minerals ; these, however, perhaps more than the agricul- 
tural and pastoral industries, require the impulse of road construc- 
tion and railway progress to further their development.” 

Tue British and Continental Electrical Directory is the name to 
a publication compiled and published by Mr. J. A. Berly, London. If 
contains a q ity of statistical and metrical information, together 
with a short chronological history of electrical invention and 


Mr. Gage discovered the cobalt. He noti some black strings in 
the limestone, and on testing them with the blowpipe he ascer- 
tained that the black colour was due to oxide of manganese in some 
cases, and to oxide of cobalt in others. On further examination 
of the pit, he discovered a vein of cobalt ore, which has now been 
worked continuously on a small scale for several years, the ore being 
worth about £6 12s. per ton on an average. 

In the manufacture of Siemens steel in England the consumption 
of coal varies very greatly. At one works it is only 12 cwt. per 
ton of ingots, at another 15 cwt., and at another 164 cwt., the coal 
in the latter case being, however, very inferior. At one of the 
most important open-hearth works in England the average con- 
sumption of coal is as follows:—Coal used per ton of ingots, 
12 cwt. 15 lb.; coal used per ton for furnaces poll ltd 17 cwt. 
11b.; coal used per ton for raising steam, 17 cwt. 3 lb.; total, 
46 ewt.191lb. A considerable quantity of open-hearth steel is, 
however, worked up into rails and other manufactures, in which 
the consumption oF fuel will be less, and arp caf if the average 
coal may be put at 2 tons per ton of finished steel, it will not be 
much beyond the mark. 

IN a paper recently read before the Iron and Steel Institute, Mr. 
Jeans remarks, in speaking of economy of fuel in puddling furnaces, 
that of the 6397 puddling furnaces in the United Kingdom, pro- 
bably not more F oom 1 per cent. are constructed on other than the 
old reverberatory principle. The heated gases leave the puddling 
and balling furnaces at nearly the temperature of melting iron, so 
that their waste heat should be sufficient to produce all the steam 
required in the mills and forges, and at Dowlais and elsewhere this 
has been done with satisfactory results ; but the rule still is that 
the whole of this source of power is absolutely lost, and Mr. Mene- 
laus informed the Coal Commission of 1869 that in South Wales 
alone there was used for the production of steam in forges and 
mills over 250,000 tons of coal yearly, which might all be saved. 


THE Journal of the Franklin Institute describes a new electric 
gas lighter, consisting of two positively operated movable electrodes 
arranged to meet over the gas orifice and then recede out of reach 
of the flame. They are operated by the turning on and off of the 
gas, by the ordinary horizontal cock of the gas-burner. One of the 
electrodes is rigidly secured to the rear end of the cock-spindle, 
and is carried by the rotation of the latter through a vertical arc 
past the side of the burner. The other electrode is pivotted, near 
its lower end, to the side of the burner, and provided with a sector 
pinion which engages with a similar pinion formed on the forward 
end of the cock, so that the motion of the cock will cause the latter 
electrode to be moved in the same manner as the former. The 
arrangement is such that the two electrodes move in opposite 
directions, passing each other when in line with the gas outlet, and 
falling back in opposite directions out of the flame. Small project- 
ing fingers of platinum are secured to the ends of the electrodes, 
and pass each other with a frictional contact, whereby the produc- 
tion of the electric spark is insured. 


THE experiments of Nystrom and Rothen show that phosphor- 
bronze wires have an electric conductibility about one-fifth as great 
as that of copper, or one and a-half times as great as that of iron. 
The Journal of the Franklin Institute says : Bede has found that 
1 kilometre (1093°633 yards) of phosphor-bronze wire, 2 millimetres 
(‘0787in.) in diameter, has a resistance of 28 ohms, while an iron 
wire of the same di ions has a resist of 40 ohms. A wire 
which is well hardened at the drawing-plate has a tensile strength 
of 120 kilogrammes (264°55 lb.) per square millimetre, and stretches 
only about 1 per cent. before breaking. A wire which is properly 
annealed stretches about 60 per cent., but-the tensile strength is 
only about 40 kilogrammes per square millimetre. The rupture of 
a telegraphic or telephonic wire may cause accidents to men or 
houses in cities. Bede has shown that when a wire of phosph 


ppli Several well-known names are absent, Hjorth, the 
inventor of the dynamo, amongst them. The Directory is 
deficient in many respects, and seems to have been compiled as a 
framework into which the name Berly, and one or two others with 
which it is associated, may be set forth in very type, under 
all possible heads, the best known names in the electrical world 
being all of apparently less importance than two or three of lesser 
position with which Mr. Berly is presumably connected. 

AN extended strike among the ironworkers of Western P 1- 
vania is impending, which will render 30,000 hands idle. e 
Times correspondent says the workmen ask advanced wages. The 
employers, in the present overstocked condition of the iron market, 
decline ting the advance, but would probably not object to a 
period of idleness in order to reduce stock. A conference has 
proceeding at Pittsburg, which resulted in a disagreement. The 
workmen will demand a new scale of prices on June 1, when the 
strike is e to begin. The iron interests elsewhere are wait- 
ing for the Pittsburg action, so that the strike is expected to extend 
over a wide section. The New York boiler-makers struck on 
Monday for a 10 per cent. advance. Several employers conceded 
this demand, but 2000 men are out. 

As our readers are aware, we receive various questions from our 
correspondents involving answers which, in some cases, we have 
ourselves to fish for. A correspondent, signing himself ‘‘ Kings- 
bridge,” asks us some questions which are of an electrical order, 
some of which we cannot answer, and do not know anyone who 
can. They are, however, interesting, and are as follows :—(1) How 
are Faure’s secondary batteries constructed, and what are the sizes? 
(2) Ditto as to Sellon’s. (3) In last Saturday’s Zcho—20th May— 
in a leader, it is stated that in two years’ time the patent of one of 
the best dynamos will expire. Which is this? (4) Is there any 
good book published with illustrations of the various dynamo 
machines and noe in use? (5) Are there any good telephones 
and transmitters which are not covered by patents ! 

In addition to the 966 lives and thirty-three vessels saved last year 
by the National Lifeboat Institution, 155 lives were saved from 
shipwreck by shore boats and other means, which had received 
rewards from the institution, making the total of 1121 lives rescued 
last year. The number of lives saved during the fifty-eight years 
from the establishment of the institution, to the end of the year 
1881, either by its lifeboats or by special exertions for which it has 
granted rewards, is 28,724. Last year two gold medals, thirty- 
three silver medals and clasps, forty-six votes of thanks inscribed 
on vellum, and £5783 were granted as awards for saving lives, 
During the year 1881 the receipts of the institution amounted to 
£36,419, while the expenditure was £37,781. Contributions are 
received for the Lifeboat Institution by all the London and country 
bankers, and by the secretary, Mr. Richard Lewis, 14, John-street, 
Adelphi, London. 

A USEFUL, interesting paper was recently read by Mr. Alexander 
M. Chance, of ween, before the Chemical and Ph 
Section of the Society of Arts, on ‘‘ The Recovery of Sulphur from 
Alkali Waste—Schafiner and Helbig’s Process: A Record of Recent 
Results.” The author quoted statistics with regard to the imports 
of brimstone and pyrites into the United Kingdom, and he showed 
that taking 350,000 tons as being the amount of pyrites actually 
imported for the manufacture of soda, from 80 to 90 per cent. of 
the sulphur was lost in the alkali waste, representing a money 
value of £357,000. This had hitherto been regarded by manufac- 
turers as part of the cost of production ; but recently the method 
known as the ammonia-soda process has been so successfully esta- 
blished on a large scale in England that soda ash was being 
produced by it much more economically than by Leblanc’s 
process, and thus the recovery of the sulphur from alkali waste, as 
a means of cheapening the cost of production by Leblanc’s process, 
had 


bronze breaks its elasticity brings the fragments towards the 
neighbouring supports before they have time to do any injury, In 
Brussels a large ber of telephonic lines have been supplied 
with wires of millimetre (0315in.) in diameter. 
In Ghent nearly the whole telephonic network is laid with the 
same wires. This small diameter can be employed because the 
resistance of the wire to oxidation secures its durability. 


At the meeting of the Chemical Society on the 18th May Mr. 
W. H. Perkin read a paper ‘‘ On Rotary Polarisation by Chemical 
Substances under Magnetic Influence.” The object of the author 
was to discover, if possible, whether any relationship existed be- 
tween the chemical composition of substances and their power of 
rotating the plane of polarisation when under the influence of 
magnetism. ‘The apparatus used was similar to that employed 
by Beequerel. The liquids being placed in the tubes closed at 
their ends with glass plates, the ends of the tubes were inserted a 
short distance into perforations in the armatures. Water and 
carbon disulphide were used as standards. The author’s results, 
which were calculated for unit lengths of the fluids, agreed pretty 
closely with those of De La Rive and Becquerel, but seemed to 

r no relationship hemical composition. On consideration it 
seemed probable that unit lengths of vapours would give better 
results, It was soon apparent that the direct estimation would 
be attended with too many difficulties ; the results of the observa- 
tions obtained with unit lengths of fluids can, however, be referred 
to the lengths of columns of liquids which would be formed by 
the condensation of unit columns of their vapours, in other words 
to lengths related to each other in proportion to their molecular 
weight, making the necessary correction for difference of densities, 
This can be done by the simple equation-"*~="".", rv being the 
observed rotation, m w the molecular weight, and d the density.. 
Having made this calculation for the substance under examinatiom 
and for the standard with which it is ssMpared, the molecular 60> 
efficient of magnetic rotation, or mots briefly the molecular rotary 
power, can be obtained by dividing fe forme? by the latter. The 


numbers thus calculated clearly dicate that the molecular Map 4 
netic rotary power fellows the ghemical composition, jee 


of vital importance. -Mr. Chance referred to that of 
Messrs. Schaffner and Helbig as seeming to offer a satisfactory 
solution of the question, and said that the chemical combinations 
discovered and applied by Messrs. Schaffner and Helbig fully 
realised the conditions claimed for them—that, from 90 to 95 per 
cent. of the sulphur in the vat waste might be recovered in a com- 
mercial form ; that practically the whole of the calcium compounds 
were also recovered, principally as carbonate of lime, and that the 
re-agent by which these remarkable results were obtained was 
itself recovered, with the exception of the unavoidable losses due 
to the manipulation of the process. 


A NovEL way of facilitating the collection of cloth from bleach- 
fields has been recently introduced at the large linen-bleaching 
works of M. Duchene-Fournet at Le Breuil-en-Ang vados— 
by the managing engineer, M. i. According to La Nature 
each piece of cloth is 100 metres long—or 328ft. M. Dupuy had 
long thought of constructing a railway with special mechanism for 
bringing in the cloth, but a steam engine in a bleachfield is very 
objectionable on account of the smoke and cinders. The objection 
does not apply to electricity, and M. Dupuy has had a small line 
made along the meadows, crossing the ends of the lines of cloth, 
with a Siemens dynamo-electric machine and collecting apparatus 
in one vehicle, a set of Faure accumulators, giving the motor force, 
in another (the tender), and a series of trucks for the cloth. The 
line is 300 metres in length and has twenty-one branches. The 
train goes to the fields empty. topping, t is set te 
actuate the collecting apparatus, to which one end of a piece of 
cloth is brought. The pieces are previously connected end to end, 
se that the work goes on continuously. The cloth passes into the 
locomotive truck, and thence, over rollers, to a truck attached, in 
which a man sits to guide it. Thus one man will collect 5000 
metres of cloth in half an hour, an operation formerly taking 
eleven hours. The train, when loaded, carries 10,000 metzes— 
nearly 33,000ft.—of cloth. The Faure accumulators in the tender 


—which, it is stated in the Times, are of the Regnier t?je, large 


odel—are arranged on three shelves and in hampers containing 
They sixty in number, and the weigh ik 500 kilo- 
grammes—1250 lb. The system, which has bees in work about 
two months, has, it is said, given entire satisfaution.. 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


LEIPSIC.—A. Twietmerer, Book 
NEW YORK.—Tue Wititmer and Roczrs News Company, 
81, Beekman-street. 


TO OORRESPONDENTS. 


*,* In order to avoid trouble and confusion, we find it necessary to 
inform ts that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 1d. postage stamp, in order that 
answers received by us may be forwarded to their destination. 
perdi yo be taken of communications which do not comply 


*,* We cannot undertake to return drawings or manuscripts ; we 
must therefore request correspondents to keep copies. 

*,* All letters intended for insertion in THE ENGINEER, or 
containing ions, must be accompanied by the name and 
address of writer, not necessarily for publication, but as a 
proof of good faith. No notice whatever will be taken of 
anonymous communications. 

P. B, 8.—The pam has been sent you. 

H. 8. (Manchester) — Your letter has been forwarded to B. and J. in the 
usual way. 

J. Hatpen.—For information concerning Low's drawing board, inquire of 
Messrs. Wrinch and Son, Ipswi 

H. B. Rmer.— Generally the diagrams are about one-sixth actual size. 
Figs. 8, 22, 28, 14, 15, and 16, are about one-third actual size. 

J.R. B,—-Case-hardening is too simple a process to require a special treatise 
on it. See Bde “‘On the Management of Steel,” last edition. You can 
obtain it through any bookseller. 

H. D.—Bngineering instruction can be obtained at University and King's 

‘ge, Manchester, a lason's College, Birmi m; at Cooper's 
College, Staines, and, indeed, at nearly all the Onileges and Universities of 
any importance in the kingdom. 

Dorset.— We suspect that you are working with too much coke and too much 
blast, and so bringing =f iron down too hot. It is also more than likely 
that your bricks are . Try ramming up your cupola with good sand 
instead of fire-brick, or, if your foreman does not know how to do tais, or 
the preper sand cannot be got, then change your flre-bricks, Uatil you 
succeed in getting your cupola lining to stand it is vain to hope for good, 
uniform castings. Try a new lining, reduce your pressure of blast and 
your coke, and report further. 

E. McA. (Liverpool).—Before you can obtain a certificate as second engineer 
you must serve a three years’ apprenticeship in the works of a mechanical 
engineer, and you must serve as third or junior engineer for one full year 
at sea—that is, you must have been at sea for 365 days. If you have not 
been regularly apprenticed you must show that you have, nevertheless, been 
engaged for three years in workshops to the satisfaction of your employer. 
Service asa fireman will not count. If you apply to the Board of Trade 
Examiners in Liverpool you can obtain full information. 


HOT BLAST STOVES. 
(To the Editor of The Bngineer.) 

Sir,—In your issue of the }2th inst. we notice, under the head “ Hot 
Blast Stoves,” that you state that the Seaton Carew Iron Company at 
West Hartlepool are adopting Whitwell’s system of hot blast stoves. 
Will you please correct this? the firm in question having adopted our 
patent stoves, as have also a number of other firms in various parts of the 
country. We may say that the principal feature in our stoves is that the 
outer iron casing is the coldest part of the stove, and the most intense 
heat is in the centre. also an ment by which every part 
of the brickwork is sible for cleaning first cost of the stove is 
very slight, as compared with any other stove, so that a greater number 
may be erected for the same outlay; this has the advan’ of greater 
regula: ity. and the loss of a stove for cl is not felt by the furnaces. 
Most satisfactory results have been the Askam and Mowzell 
Iron Company, who hive adopted them. ASSICKS AND CROOKE. 

Millom, Cumberland, May 22nd. 
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M.LC.E., in the fifty-ninth year of his age—late of Douglas, ile of Mant” 
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THE FORTH BRIDGE. 

Tue Bill for this great undertaking was on the 
19th inst. by a special Committee of the House of 
Commons, after an exhaustive in uiry, extending over 
eight days, The Right Hon. Colone Stanley, an ex- 
Cabinet IMinister, was the chairman, and the other members 
of the Committee were Mr. Vivian, Mr. Tottenham, Mr. 
Onslow, Mr. Dodds, Mr, Brett, and Mr, Rendel. 


in | witnesses for the 


The | metallic model of the 
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opponents of the Bill were the Caledonian Railway Com- 
yen, traders and Commissioners of Grangemouth, the 

of 7 of Alloa, and the Glasgow Shipowners’ 
Association, of whom appeared by counsel. Apart 
from the case itself, the proceedings were of special, and 
even vital, interest to engineers, because, for the first time, 
an attempt was made by a parliamentary Committee to 
appoint some authority to exercise a species of control and 
supervision over the responsible engineers of a difficult and 
novel work. Poranetay for the gore at large, the 
engineers associated with the Forth Bridge had sufficient 
weight with the Board of Trade to induce that body to 
join with them in pointing out to the Committee the infi- 
nite mischief which must inevitably result if the respon- 
sible engineers of an undertaking were subject to the con- 
trol of an outsider, however judicious or eminent. In the 
end, after a lengthened tae? rama with Mr. Farrar and 
Mr. Calcraft, who were instructed by Mr. Chamberlain, the 
President of the Board of Trade, the Committee practically 
withdrew the clause they had suggested with reference to 
outside inspection, and accepted an undertaking on the 
part of the Board of Trade, that General Hutchinson or 
some other of the inspecting officers, should inspect and 
report on the works every three months during their pro- 
o It will be well to record the exact words of 

r. Farrar, the Permanent Secretary of the Board 
of Trade. In reply to Colonel Stanley, he observed :— 
“The Board of Trade have been anxiously trying 
to meet the view of the Committee without, on the 
other hand, departing from principles which they think 
are important in the interest not only of the promoters, 
but of the public and of public safety. They feel that 
anything that can be done in the way of inspection, and 
in throwing “ag upon what is done in an undertaking of 
this magnitude, is a duty they ought to undertake. On 
the other hand, the duty of controlling the engineer in 
the detail of the work, and of rendering Tesnabeee respon- 
sible for the material used, for the details of the construc- 
tion, and for the work that is done, is a responsibility 
which they think they could not properly undertake, and 
which, if they professed to endertabe, would relieve the 
company and their engineer of responsibility. They have, 
therefore, endeavoured to meet the views of the Committee 
by a clause which will give them the power of inspectin 
during the progress of the works, po. of reporting an 
showing to the public how the works are proceeding with- 
out taking out of the power of the engineer the control of 
the work. They will probably be able by that inspection 
to test the way in which the work is proceeding, and 
should there be any considerable carelessness, or deviation 
from the original intention, it is probable their inspectors 
will be able to detect it. At the same time I wish to 
guard the Board of Trade entirely against the supposition 
that they can be held responsible for the nature of every 
piece of steel that is put in, or for the mode in which 
every rivet is inserted ; that is a thing utterly impossible 
for them to do without taking the work out of the hands 
of the engineer, but I believe that this clause will give the 
public adequate security.” 

Although the opposition to the Bill was strenuous and 
lengthy, not a single point was established. The result 
was summed up at the conclusion of the inquiry by the 
chairman, who remarked that “probably no living autho- 
rity could in any way sit in judgment upon the design, 
nor had any opposition in substance to the design been 
brought before the Committee.” Rarely has such a quiet 
yet stinging rebuke been administered to the opponents of 
an undertaking, but it cannot be said to have been 
undeserved. Pilots, captains of vessels, and nautical 
witnesses by the score, were put forward to show that the 
ruin the navigation of the u rts, although it was in 
evidence that only once Pag tts did : vessel 
the site of the bridge with masts as high as 140ft., which 
headway would be afforded by the arched bridge over a 
total width of about 1700ft. at mean tide. One captain of 
a steam vessel of 360 tons said he should not think it safe 
to take his vessel through an opening 1300ft. in width, 
although he was aware that the Thames Conservancy 
rules require the maintenance of a clear channel of but 
300ft. in width for the immense traffic-on their river. 
Another captain said that there should for safety be a 
clearance of 30ft. between the top of the masts and the 
underside of the bridge, the maximum waves at the site 
of the bridge being only 3ft.! To bring forward such 
evidence was to court a rebuke, especially as the nautical 
promoters were of the highest experi- 
ence, and included such men as Captain Scott, R.N., who 
was for three years navigating officer of the guardship 
stationed in the Forth ; Commander Kingscote, R.N., of 
the Lord Warden, which from December, 1879, has been 
anchored within a few cables length of the site of the 
bridge ; and Admiral Fellowes, who similarly had often 
served in the Forth, and knew the exact requirements of 
the navigation. 

The engineering opposition simply resolved itself into a 
contention that, although apart from questions of naviga- 
tion, the design of Mr. Fowler and M r. Baker was pro- 
bably the best that could be devised, yet by the expendi- 
ture of a certain amount of money that design might be 
me to a bridge with a level soffit and a uniform 
heading of 150ft. far the contention was unassailable, 
but in going into detail, and in attempting to make an 
estimate of such a work in ten days, the engineers came to 
utter grief, and were easily demolished in cross-examina- 
tion. It was no matter for surprise, therefore, that the 
chairman volunteered the statement that no “ opposition 
in substance” to the design had been brought before the 
Committee, for probably there was never a more shadowy 
~~ to any great project. It was elicited by one of 

e members of the Committee that the expenses of a 
considerable part of the so-called “ navigation” opposition 
had been guaranteed by the Caledonian Railway Company, 
vl yer there was a very clear indication that the 

of railway competition was at the bottom of the 
whole affair. It rong A stated that a very handsome 
idge as finally determined upon is 


now, at the request of the authorities, on view in the 
House of Commons. 


THE METROPOLITAN BOARD. 

Tue Metropolitan Board of Works has lately published 
its annual report, and eaten its annual dinner. e former 
is accompanied by a brief review of the principal works 
accomplished by the Board since it came into existence 
rather more than a quarter of a cent , and the 
latter was marked by the presence of the Prince of Wales, 
together with sundry statesmen and other celebrities.- The 
Board has risen in pogeler estimation — the later 
stages of its progress, the substantial work which it has 
accomplished being sufficient to commend it to the approba- 
tion of a community pervaded by the practical spirit of 
Englishmen. At the recent dinner the Chairman of the 
Board, Sir J. McGarel-Hogg, dec’ared the readiness of 
himself and his colleagues to sacrifice their position, if it 
were deemed n for the welfare of the metropolis 
that they should thus be superseded by some new authority. 
Certain it is that if the Board should shortly be made to 
disappear, it will have lived long enough to earn a dis- 
tinguished place in the history of the metropolis. Its 
works will testify of it in ages yet to come, and if 
present promises are not belied, it will be seen that 
the creation of the Metropolitan Board was the first 
step towards giving London a new and noble develop- 
ment. The metropolis is unquestionably on the path 
of improvement, and it would be sheer ingratitude to 
forget that the Metropolitan Board had to undertake the 
rough pioneer work, with little to enco its early 
efforts. It has now lived to be famous, and if it gives 
place to another authority, there will be no reason to regret 
the previous existence of the ms, ctr power. It is true 
that the Board will leave a debt beh 
good assets to show, and there is nothing extravagant in 
the liabilities which have been incurred. We may be 
thankful that London is not as Paris, the French capital 
having a burden of debt four times greater than that of 
the Metropolitan Board, while the population of London 
exceeds that of Paris by considerably more than one-half. 
We do not say that this financial comparison is altogether 
exact or complete; but there is a wide margin for any 
necessary corrections, and on the whole London has been 
immensely improved at a moderate cost. 

The functions of the engineer in these days are very 
closely associated with questions of local government. The 
annual report of the Metropolitan Board abounds with 
references to engineering work. The pri mission of 
the Board was to carry off the drainage of the metropolis, 
so as to extinguish an intolerable nuisance. Sir Stafford 
Northcote was very near the mark when he signified that 
if the members of the House of Commons had not been 
personally annoyed by the state of the Thames under the 
windows of the committee-rooms several years ago, it is 
— that the Board would not have been constituted. 

erhaps some people will be ready to say that if Parliament 
held its sittings at Woolwich there would soon be a further 
change in the metropolitan drainage works. On this 
subject we may expect some additional enlightenment at 
no distant period, by means of an investigation directed 
by the Home-office. In the meantime, in communicating 
with Sir William Harcourt, the Metropolitan Board has 
asked to be allowed the benefit of examining the river 
during some genuine hot weather, before being called upon 
to encounter those gentlemen who consider that the main 
drainage outfalls are coreg here Lower Thames intolerable. 
The Board proposes to enlarge the sewage reservoirs at 
Barking and Crossness by about 50 per cent., so that none 
of the sewage shall escape during the flood tide. It is 
acknowled that an escape of this kind has “ occasion- 
ally” taken place of late, owing to the large increase in the 
volume of the sewage. The growth of the popula- 
tion also takes effect in another way. Houses are 
being built and roads formed where recently there was 
little else than green fields and.open ditches. Hence 
the statement that the floodings from heavy storms of rain 
which have occurred on several occasions in recent years in 
some of the populous suburbs of London, principally those 
on a low level, have made it necessary for the Board to 
determine upon the construction of some additional large 
sewers to carry off the storm water. These are accompanied 


by storm outlets, for not even the ingenuity of the engi- . 


neer can provide for a total severance between the 
and the river. The storm water must either overflow on to 
the land or into the Thames, and the latter is the lesser 
evil. The works which are required to drain London are 
not readily appreciated in their magnitude and complexity. 
The main and intercepting sewers under the charge of the 
Metropolitan Board are about 250 miles in length, and 
require a force of 125 men to keep them clear of obstruc- 
tions. The cost thus in uring the past year was 
close upon £14,000. This subterranean battalion bears 
somewhat the same relation to the main drainage of the 
metropolis that the platelayers do to our railways. The 
service may _— umble, but it is of great practical 
importance. The sewer men must have a dismal life, and 
we only trust their working hours are reasonably brief. 
While the Metropolitan Board is required to do no harm 
to the Thames, it has at the same time to take care that 
the Thames does no harm to the metropolis. The river 
has been somewhat unruly of late years, for reasons which 
we have occasionally discussed, and the present report 
bears witness to the tendency of the river to rise higher 
and higher. One survey has to be followed by another, 
and the Board found it n last year to add six 
inches to the height for which it stipulated only a few 
months before as that to which the riverside premises 
should be raised. Passing from the river to the road, we 
observe that Northumberland Avenue is not as yet a 


profitable tion for the ratepayers, though it opens 
up a magnificent ae from algar-square to the 
Embankment. e buildings on this splendid line of 


roadway consist of a somewhat curiously assorted trio— 
the Grand Hotel, the warehouse and offices of the Christian 
Knowledge Society, and the Avenue Theatre. The street 
was opened six years ago, and years will yet elapse ere the 


ind it, but there are. 
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land is occupied with houses. The Victoria Embankment 
cost £200 last year for water to lay the dust, and £1600 
for lighting, including both gas and the electric light. The 
entire cost for the repair, cleansing, and watering of 
the carriage and footways, is nearly £10,000 a year. 
The sphinxes which so persistently gaze at the hieroglyphs 
of the Egyptian obelisk cost—with the other ornaments— 
about £4500. We hope the Board will be induced to 
--make these creatures “face about,” so as to conform to 
Egyptian precedent. Only let us fancy Landseer’s lions 
being made to stare up at the Admiral on his column! It 
seems as if our local authorities were doomed to blunder 
in the region of art. The Corporation astonish the public 
with a “griffin,” and the Metropolitan Board commits a 
paradox with the sphinxes. ; 

The construction of new streets raises somewhat knotty 
questions with regard to the dislodgment of the working 
classes. The Board obtained a Street Improvements Act 
in 1877, by means of which some wonderful things were 
to be done; but Parliament so jealously guarded the 
interests of the labouring population that the law has in 
some cases been found impracticable for carrying out 
the contemplated scheme. Thus the authorised new street 
from Tottenham-court-road to Charing-cross, and that 
which was to be made from Oxford-street to Piccadilly- 
circus, were both menaced with such difficulties that the 
attention of Parliament had to be called to the subject. 
The Artisans’ Dwellings Act is a cognate matter, and it is 
to be hoped that the report of the Select Committee 
appointed at the instance of Sir Richard Cross will show 
how to reconcile the wants of the metropolis with the 
interests of the ratepayers and of the poor. With regard 
to bridges, the Board has now an extensive jurisdiction, 
and has done good service. Nine of the Thames bridges 
have become the property of the Board, and are free of 
toll. This abolition of bridge tolls has set the traffic of 
London free, and has distributed it more widely, to the 
great advantage of the public. The Corporation and the 
Metropolitan Board are now consulting together as to 
what can be done to meet the demand for vehicular com- 
munication across the Thames below London Bridge. 
Their conclusion—if they can arrive at any—is anxiously 
awaited. 

Into all the doings of the Board it is impossible to 
enter within the limits of a single article, unless we con- 
tent ourselves with a species of catalogue. Parks, 
commons, and open spaces form an interesting chapter. 
The Fire Brigade is a wonderful institution, although 
there is a general impression that it is not big enough for 
such a contingency as may possibly present itself some 
day. There is no need to say much just now about the 
gas supply. As to the electric light, the Board is true to 
its first love, and maintains the Jablochkoff lamps on the 
Victoria Embankment and Waterloo Bridge. On the 
water question we are encouraged by hearing of the pro- 
gress of the constant supply and the setting up of 
hydrants. Tramways are a feature of recent date. Passing 
over a variety of miscellaneous matters, we come to the 
sequel, where the Board reviews its work of six-and- 
twenty years. The main drainage has cost a sum which is 
travelling on towards six millions. On the embankment 
of the Thames, and on new streets, and other street 
improvements, the Board has expended more than ten 
millions, besides contributing £600,000 towards the cost 
of smaller undertakings. Then we have the bridges made 
free at the cost of nearly a million and a-half, while parks, 

dens, and commons have taken nearly half a million. 

he Artisans’ Dwellings Act has swallowed up £1,400,000. 

The development of the Fire Brigade has also been 

achieved at some cost. The total capital expenditure of 

the Board has thus considerably exceeded twenty millions, 

but on the whole London has no reason to regret the 
outlay. 


THE INSTITUTION OF CIVIL ENGINEERS. 


ANOTHER session of this representative Institution has 
closed, and has been marked by the success which has 
characterised its conduct for several years. The objects of 
the Institution have been so frequently set forth that it is 
unnecessary to do so again. But one feature in its man- 
agement during the past three or four years causes us to 
turn to Tredgold’s definition of the profession of a civil 
engineer, namely, “the art of directing the great sources 
of power in nature for the use and convenience of man, 
as the means of production and of traffic in states both for 
internal and external trade, as applied in the construction 
of roads, bridges, aqueducts, canals, river navigation, and 
docks for internal intercourse and exchange, and in the 
construction of ports, harbours, moles, breakwaters, and 
lighthouses, and in the art of navigation by artificial 
power for the purposes of commerce, and in the construc- 
tion and adaptation of machinery and in the drainage of 
cities and towns.” This definition, it will be seen, includes 
to this day every branch of the engineering profession, not 
even excluding that of the electrical engineer. Notwith- 
standing, however, its comprehensiveness, it was for many 
years the custom to recognise only those who designed 
roads and bridges and similar public works as civil engi- 
neers, and hence the formation of societies of engineers, 
who, not being engaged in these directions, became known 
as mechanical engineers. It cannot be disputed that 
formerly a large proportion of those engaged in the con- 
struction of machinery were of a lower educational 
standard than those engaged on harbours, docks, and so 
forth. The tendency of modern manufacturing processes 
and of structural methods as well as of communication 
has been, and is more and more, to rely on machinery the 
design and construction of which, as it has become more 
elaborate, has surpassed the capabilities of the older mill- 
wright and machinist and called forth the highest powers 
of the skilled engineer. This fact has been recognised 


by the management of the Institution of Civil Engineers, 
for the Institution is now largely composed of those whose 
vocations are widely different, as the last report of the 
Council says, “from those of the designers of roads, bridges, 
and similar public works, who, very erroneously, had often 
alone been recognised i 


as civil engineers.” Having recog- 


a 


nised this, then, it became very n to increase the 
range of subjects for papers read at the meetings, so that 
all interests might be consulted. Thus, of the fifteen 
papers read and discussed during the session just closed, 
nine of them were by men whose avocations are not 
described in the latter part of the preceding quotation ; and 
the address of the president, Sir W. G. Armstrong, ma. 

be classed also amongst these. The three papers whic 

occupied the last two nights of the session were 
on milling machinery, while others have been on the 
construction of guns and carriages, cold air machinery, coal 
washing machinery, the electric light, and the gas engine, 
while those of another class have heen on river conser- 
vancy, analyses of potable waters, design of structures to 
resist wind pressures, and harbours and estuaries. These 
show that a Catholic spirit has entered the Institution, 
and its increasing popularity cannot but be part of the 
cause of the ape sagan | sparsely attended meetings of some 
of the other more special societies. Thus the Institution of 
Mechanical Engineers’ meetings have not been so well 
attended as they ought, judging by the popularity of papers 
on mechanical subjects read before the parent Institution. 
The latter could not, perhaps, dispose of all the papers 
that might be usefully read, so that the small attendance 
at some of the meetings of the Institution of Mechanical 
Engineers is probably due to the occasional instead 
of weekly arrangement of its London meetings, and, 
rhaps, to the hour at which those meetings take place. 
ery few people can spare a couple of days from their 
works to attend such meetings, and to most ple it 
would be more convenient to attend one meeting each 
week or fortnight than two meetings on successive days 
once in three months, so that the material advantages are 
on the side of association with the older body, though, 
perhaps, there are some respects in which this is not 
altogether the case. It is, however, sufficiently so to cause 
the very rapid growth of the numbers of applicants for 
election or transfer, the numbers being 300 during the 
past seven months, besides 150 recommendations in favour 
of the admission of students, and the elections have 
increased the numbers of all classes to over 4150, or by 
nearly 4 per cent. since last year, the Institution now con- 
sisting of 1326 members, 1542 associate members, 534 
associates, 20 honorary members, and 728 students. 
The summer meetings of this Institution, and of the 
Iron and Steel Institute, are well attended chiefly be- 
cause men make more or less a holiday of it, and 
semi-pleasure excursions are arranged for them, so 
that there is just enough business to attend to to 
make the pleasure part of the meeting enjoyable. 
The publications of the Institution of Civil Engineers 
are, moreover, enriched by information extending over so 
wide a range and culled from the whole world—some in 
the form of abstracts from foreign “Transactions,” and 
some the discussion of papers by correspondence, so that 
aman need not come from Edinburgh, say, to London 
because he has alittle experience which may be valuably 
contributed to the “ Proceedings.” 


THE EXTENSION OF CREWE WORKS. 

THE recent extension of Crewe Railway Works by the erec- 
tion of a new foundry has been the occasion of a demon- 
stration, and on Saturday the members of the Manchester Asso- 
ciation of Employers and Foremen, to the number of about 100, 
made a special excursion to the works, over which, in the 
absence of Mr. F. W. Webb, they were conducted by Mr. Charles 
Dick, the chief indoor assistant superintendent. Occupying an 
area of 85 acres, with roofed-in buildings and workshops, cover- 
ing 27 acres, the Crewe works are now, without doubt, the 
largest and most complete locomotive building establishment in 
the world, and give employment to nearly 6000 hands. The old 
works have been so frequently described that any detailed refer- 
ence to the various departments, and the splendid plant with 
which they are supplied, is unnecessary, and we can only sketch 
very briefly a few of the new features of special interest. The 
new foundry, the last of the additions, is an extensive building, 
the largest, it is supposed of its kind in the world, cov_.ing an 
area of 420ft. by 120ft., the whole of the work of which has 
been carried out by the Londonand North-Western Company's own 
staff of men, from the designs of Mr. F. W. Webb, the locomo- 
tivesuperintendent, and chief mechanical engineer. The foundry, 
which is not yet in working order, will be furnished with five 
cupolas, two of which will be placed in an external adjunct. 
This pair of cupolas will be surrounded by a platform with cast 
iron floer, covering at either end drying stoves, with lines of 
rails running through the centre to the three remaining cupolas, 
and the material will be supplied to the cupolas by a hydraulic 
hoist, the lifting ram of which is 12in. diameter. The roof of 
the building is carried in three spans on iron columns and good 
light and ventilation are provided, special provision having been 
made for the escape of steam, smoke, and other gases. Iron 
pillars and the tops of the side walls carry iron girders running 
the whole length of the building, along which are three sets of 
rails for overhead travelling cranes, two of which for lifting 10 
tons, supplied by Messrs. Craven Brothers, of Manchester, and 
four made at the works for lifting 5 tons, have already been 
fitted up. Amongst other plant already down are large mould- 
ing machines for cylinders and powerful mills for dealing with 
the loam, &c., whilst at one end of the building a moulding pit 
has been constructed capable of taking a casting vertically 40ft. 
in length. The whole of the foundry machinery will be driven 
by a wall engine at one end of the building, and the steam power 
will be supplied by three “locomotive stationary” boilers. In 
the engine-room are two of Root’s patent blowers, supplied by 
Messrs. Thwaites Brothers, of Bradford, from either of which the 
requisite blast may be obtained for any of the cupolas at will, 
and in the same room are powerful pumps for replenishing the 
hydraulic accumulators as required. In passing through the 
works a number of new special tools were shown to the visitors, 
and as indicating the most recent improvements in locomotive 
construction several of these may be briefly noticed. The loco- 
motive cylinders, instead of being cast singly, are now cast in 
pairs in one piece, not only doing away with the joint which has 
always been a source of trouble, but being produced at less cost, 
and special machinery has been designed for planing up the valve 
faces and boring the steam ports. A ial quartering machine 
for boring out crank pin holes and wheel bosses from a fixed 
centre has been designed by Mr. Webb, who has also introduced 
a hydraulic wheel press for forcing wheels on to the axles and 
ensuring their at the proper angle. Another improvement 
introduced by Mr, Webb is a new machine for flanging the out- 


side and underside plate at the firing hole, and thus dispensing 
with the ordinary water ring. This alteration requires special 
machines for drilling both plates at the same time and for rivetting 
the fire hole door, both of which have been well designed for the pur- 
pose. Hydraulic machines forremoving the buckle from oldsprings 
without injury and fixing the buckle on new springs, attracted 
considerable notice, as did also a set of very handy tools sup. 
“nana by templates on the locomotive and driven by a cord 

rom the line shaft, by which six horn blocks are refaced in 
place on both sides at the same time, and the cylinders 
rebored and the valves refaced. Amongst the heavy class 
of machinery was a powerful hydraulic punch for cutting 
the fire door holes out of a cold plate in one operation, 
In doing this the plate is brought in contact with the punch by 
a pressure of 3501b., which is then increased by an intensifier to 
1800 1b, to the square inch. The steel works, which are capable 
of turning out 30,000 tons per annum, are supplied with both 
Bessemer and Siemens-Martin plant, aud the steel rail and tire 
mills and forge are full of powerful machinery, including steam 
hammers from 30 tons downwards, and one machine particularly 
noticeable was a toothless saw for cutting steel angles cold. 
During the day the party were entertained at luncheon, provided 
by Mr. Webb, at the Mechanics’ Institution, and here one new 
feature which is being introduced elicited general approval. 
One section of the Institution originally used as a bowling alley 
is now being fitted up with various tools which will be driven by 
a gas engine, and this will be a machine shop open to the mem- 
bers for the construction of models, the execution of repairs, Xc., 
and for the youths especially will certainly form a very useful 
school for practical mechanics, The day’s proceedings were 
brought to a close by tea at the Royal Hotel, followed by the usual 
votes of thanks. 


PORT ADELAIDE AND THE COST OF DREDGING, 


Some useful figures relating to the cost of dredging at Port 
Adelaide during the year 1881, by the several dredgers owned 
by the South Australian Government, are given in the report of 
the President of the Marine Board. The material raised consisted 
principally of red clay of a most tenacious character, which 
adhered to the buckets, and so thoroughly blocked them that 
much time was lost in consequence of the frequent stoppages to 
clear them. At Port Adelaide, 377,826 cubic yards, fifty-four 
less than in 1880, were raised at a cost of £21,885, or £485 less 
than in 1880; No. 2 dredger’s work fell off about 4000, and No. 3 
about 8000 yards, but No. 5 lifted about 11,000 yards more. 
It was at first intended to deepen the inner bar to 20ft. at low 
water, but in consequence of the delay above mentioned, this 
was for the present abandoned, and a depth of 18ft. at low 
water is now being reached. It is hoped that by the end of this 
year that not less than 17ft. at low water will have been 
obtained along the whole of what is known as the inner bar ; or 
a length of two and a-half miles, with an average width of 160ft. 
Allowing for the rise and fall of tides-—-about 8ft.—this will give 
a depth of 25ft. at high-water springs. The original depth was 
only 2ft. 6in, on the shallowest part. The president thinks that 
the cost of another first-class dredger will be money well 
expended. He says it has been suggested that a dredger similar 
to the South Australian Company’s Torrens—which discharges 
over the side by means of a shoot—should be procured ; but the 
Board do not think that a better type of dredger than the 
Wallaroo—No. 5—can be secured for their purposes, and as one 
of the same size, and two barges similar to those now in use, can 
be constructed at the dockyard for about £35,000—including 
the cost of engines and boiler, for which tenders will be 
called for in the colony and in England—the Government 
have given the necessary authority for immediately commencing 
the work, which will give employment to a number of 
hands for a considerable length of time. As a_ piece 
of colonial information it is mentioned that “the Priest- 
man’s crane and another are keeping certain district coun- 
ceils and private persons fully supplied with silt, which is 
brought from the inner bar, and sold to the former at 6d. per 
load, and to the latter at about cost price, viz., 1s. per load, 
delivered on the wharf. This arrangement was the result of 
correspondence extending over some years, deputations, and, 
latterly, discussion in Parliament, particulars of which, and 
the Board’s views as to their position in the matter, may be 
seen in the secretary's report of the 9th August last, printed as 
a Parliamentary paper.” This may therefore be an important 
matter, but it sounds peculiarly otherwise. The number of 
cubic yards of silt brought to the surface in Port Adelaide during 
the year was as follows :—No. 2 dredger, 36,683; No. 3, 
134,823 ; No. 5, 203,749 ; spoon barges, 642 ; and Priestman’s 
crane, used as a dredger, 1929; or a total of 377,826 cubic 
yards. The average quantity raised monthly by the Nos. 2, 3, 
and 5 dredgers was 3056, 11,235, and 16,979 respectively, the 
best month’s work being in November, when No. 5 lifted 21,004 
cubic yards. The Willunga—No. 3—never raised 14,000 yards 
in any one month, and the Wallaroo—No. 5—never raised less. 
The cost per cubic yard for raising and discharging was equally 
in favour of No. 5, being 13°41d. as against 15°15d. for No. 2— 
raising only—and 14°22d, for No. 3. It will thus be seen that 
No. 5 raised 68,926 cubic yards more than No. 3, and that she 
has done all her work at “81d. per cubic yard cheaper. The 
total cost for raising and discharging by the Nos. 2, 3, and 5 
dredgers—omitting shillings and pence—was £2316, £7989, and 
£11,388 respectively. The repairs to the dredging plant, caused 
by the great wear and tear, always amount to a considerable 
sum, such expenditure during the year on the three dredgers 
being, for No. 2, £660; No. 3, £2678; and No. 5, £3488 ; or a 
total of £6826. The wages of the men employed in connection 
with lifting and depositing material amounted to £5831, or about 
one-fourth of the whole expenditure; and sundries, shops, and 
management cost about the same proportion. 


PROPOSED STATE PURCHASE OF CANALS, 

One of the colliers’ agents—Mr. William Chappell, secretary of 
the South Yorkshire Miners’ Association—makes the bold pro- 
posal that the Government should take over the canals of the 
kingdom. As a nation, he says, we are constantly discussing 
Free Trade as if we it, while we have nothing of the 
sort, Parliament having placed the whole trade of the country 
in the hands of irresponsible bodies of railway directors, who 
tax the country as they think fit. Their chief weapon has 
been to obtain the command of the water ways, and thus prevent 
every kind of competition. Mr. Chappell has no faith in the 
pro to appoint a Select Committee to inquire into the condi- 
tion of the canals of the United Kingdom. The Select 
Committee on railways now sitting is, he says, spending most of 
its time in taking separately the views of any railway company 
in the kingdom as expressed in the first instance by their 
chairman, in the second by their manager, and in the third by 
their counsel. If the trade of England is to be saved, some 
speedier and far more stringent inquiry must be made into the cost 
of transit, and Mr. Chappell suggests a Royal Commission, which 
could sit not only in London, but in Sheffield and Manchester, 
and other places, and there obtain evidence which would never 
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be laid before a Select Committee. He intimates that he has 
evidence in his possession showing that on a canal in his district, 
which has become the property of the railway company, illegal 
ractices prevail, “ Evidently perpetrated for the express purpose 
of throwing the whole trade upon the railway.” The captains 
of the canal boats have told him cases of this kind. For float- 
ing a cargo of rails in his own boat from Sheffield to Hull, 
one captain paid 414 to the railway company, whilst his 
own receipts, including use of boat, &., only amounted to 
£9. Another was charged for carrying 20 tons of sand 
a sum as for a full cargo of 50 tons. Mr. Chappell says 
there is an enormous mass of this class of evidence, but the men 
are too poor to spare either time or money to come up to London 
to give it before a Select Committee, Mr. Chappell thinks that 
with the present eontrol of canals by railway companies it is no 
wonder our ironworks and collieries are languishing, and that 
Dronfield becomes a deserted and ruined town. If Government 
would only appoint a Royal Commission, and place upon it men 
who understand the subject and could cross-examine the railway 
experts, he is perfectly certain the State would purchase the 
canals, and by developing the water-ways “save this country, 
and hundreds of thousands of miners, and the working classes 
generally, from the ruin which is now gradually stealing over 
them,” 


THE IRWELL VALE BOILER EXPLOSION, 


Tur inquiry into the cause of the boiler explosion which 
occurred on the 1st inst. at the Irwell Vale Dyeing and Bleach- 
ing Works, Radeliffe, and by which three men were killed, has 
brought out clearly the difficulty which boiler insurance companies 
encounter in their effort to get proper examinations of the boilers 
placed under their care. The boiler which exploded was made 
in 1866, and was of the ordinary two-flued Lancashire type. Its 
length was 25ft. 9in., and diameter 6ft., and the flue tubes were 
2ft. 2in. diameter ; the thickness of the plates in the internal 
flues as well as those in the cylindrical portion of the shell was 
in, and the ends were in. thick. The boiler was provided with 
the usual mountings and the safety valve—which was of Cow- 
burn’s dead-weight construction, measuring 3fin. diameter—was 
estimated to be loaded to 44 ]b., though the blowing-off pressure 
by the gauge was 40 1b. per square inch. The boiler was well 
housed in, the rooms over it extending to a considerable distance 
on either side, so that no dampness from the roofs could get to 
the seatings, and there had apparently been no leakage at the 
seams near to the part where the boiler gave way. From some 
cause, however, it was evident that the fourth, fifth, and sixth 
plates near to and in line with the left seating had become 
reduced by external corrosion, more especially the fifth plate, 
at which part the primary rent occurred, and following nearly 
the lines of rivets round the circumference of the shell this belt 
of plates was flattened out, whilst the back portion of the boiler 
being lifted by the reaction of the escaping steam and water, the 
furnace angle iron also gave way. The connection between 
the ends of the boiler being reversed, the front part was 
driven forward about 10ft. and the back portion, with the 
flue tubes attached, was projected about 18ft. in the opposite 
direction, wrecking the building in which the boiler was 
situated, besides doing much damage to the surrounding pro- 
perty. Mr. Fletcher, chief engineer to the Manchester Steam 
Users’ Association, examined the boiler on behalf of the coroner 
after the explosion, but neither he nor his assistant were able to 
throw any light on the cause of the corrosion of the plates, and 
could simply state that the disaster had occurred through the 
plates becoming thinned, a fact which was palpable to any ordi- 
nary observer. From the examination of Mr. McDougall, the 
chief engineer of the company with whom the boiler was insured, 
it appears that the last examination made in the flues was on 
the 5th January, 1880, at which time the plates in contact with 
the seating were found corroded, and this was pointed out to the 
firm, who were recommended to have portions of the brickwork 
removed in places, and also to take efficient means to prevent 
the dampness, which was presumably the cause of the injury. 
Several inspections of the fittings of the boiler were made, whilst 
working, since the examination referred to, the reports on which 
were produced at the inquiry, and in the communication sent to 
the firm since that time it appears that their attention was 
called six times to the fact that the company desired a thorough 
examination of the boiler to be made annually, and that 
eight days’ notice should be given. If possible, also, the 
general public holidays—such as Christmas and Whitsun- 
tide—should be avoided, owing to the great pressure put 
upon the staff of inspectors at these times. It seems 
that the boiler was cleaned out at Christmas last, and on 
Saturday, the 31st December, the firm wrote to the insurance 
company to send an inspector on the following Tuesday, but as 
Monday was observed as a holiday, the letter was not received 
until Tuesday morning, and owing to the inspectors being all 
previously engaged, it was found impossible to send a man on so 
short notice. Impressed with the necessity of having an entire 
examination made of the boiler, Mr. McDougall sent a special 
letter to the firm in July last, and again since the commencement 
of the present year he called their attention to the length of 
time which had elapsed since the last examination, stating that 
as he was unable to furnish them with particulars of the actual 
condition of the boilers, an early opportunity to make a thorough 
examination was particularly requested. Before the firm afforded 
an opportunity, however, the explosion took place. There is 
apparently no difference of opinion between the chief engineers 
of the several insurance companies regarding the means of pre- 
venting the unfortunate explosions. All boilers require periodi- 
cally complete examination, and what is wanted is opportunities 
for making those examinations. Mr. Fletcher stated in his 
evidence that an “entire” examination should be made once a 
year of each boiler, from which we presume he meant this to be 
desirable as a general rule, as he added that under favourable 
circumstances a boiler might go for two or three years or even 
longer without such an examination, The verdict of the jury 
concerning the three men who were killed was “accidental 
death,” but the manager of the works was blamed for not afford- 
ing the insurance company reasonable facilities for the examina- 
tion of the boiler. The foreman further stated that in the 
opinion of the jury efficient examinations of boilers once a year 
by certified inspectors ought to be enforced by Government, and 
the coroner’s attention was directed to the fact that in the annual 
report of the insurance company published last year Mr. 
McDougall had expressed similar views. 


THE RAILWAY HALF YEAR, 


Wuen five out of the six months of the railway half year are 
about concluded, there are usually facts accumulated. sufficient 
to indicate the nature of the probable result of the working as a 
whole—at least approximately. In the present instance it is 
certain so far that there is a favourable result. Traffics are very 
considerably in advance of those of the corresponding period 
last year ; and as in that time there was a prolonged winter, 
very severely felt, it may be assumed that working expenses 


wiil on the whole have been lighter in the mild one that has 
been passed through. The weekly traffic returns tabulated show 
that the two chief of our passenger railways have increases that 
each considerably exceed £100,000, and that seem likely to rise 
to £150,000 each by the end of the half year; and all the other 
great companies have increases in proportion—the main trunk 
lines having been especially favoured. Against this is to be set 
the fact that on most of the railways there is an increased 
amount of interest to be paid owing to the larger capital. One 
or two lines have, however, savings in dividends to set against 
this—the 44 per cent. stocks of the North-Eastern Railway, for 
instance, falling to 4 per cent, in one case, and another in a few 
months also declining in the rate. But even where there is no 
reduction in the rate of interest, the increased earnings on most 
of the railways are far more than sufficient to pay the increased 
interest, and in many instances the surplus is such that an addi- 
tion to the dividend of the companies is sure, though its amount 
cannot be stated until the termination of the half year, when 
the total of the increase will be known, and when the proportion 
that working expenses have borne to receipts will be in some 
approximate measure determinable. It is evident, then, that the 
railway half year has been a prosperous one so far as it has gone, 
and as all the companies have enlarged receipts to show, it is a 
fair deduction to draw that the fact shows a general and 
large revival of trade in all its great centres. It remains to 
seen what the harvest prospects of the year may prove, for 
should they be favourable it may be believed that that revival 
will be not only increased in the cities, but that it will also make 
itself felt in the rural districts, and so materially swell the earn- 
ings of the great companies. The railway returns, so far, give 
proof that there is growth in the trade of the country, 
and they furnish every indication that the shareholders in the 
companies will derive this year a not inconsiderable benefit from 
that growth. 


COKE FOR IRON SMELTING IN SPAIN. 


During the last few years there has grown up with very little 
notice a trade in coke for iron smelting in Spain and for allied 
purposes. In the last month Newcastle sent 2167 tons of coke 
to Bilbao ; Middlesbrough, 1650 tons ; and Newport and Glasgow 
each sent not inconsiderable quantities. 1t is therefore 
evident that there is growing in Spain a demand for coke. That 
demand is partly for iron smelting purposes. It may be that at 
first the Spaniards will simply try to smelt some part of the 
iroh that they need for their own uses, but beyond this, in 
the future, it is by no means improbable that there will 
be an attempt to smelt iron in Spain instead of sending 
the ore to England, Germany, and other countries. It is 
remarkable that during the last few years the growth of the 
export of iron ore from Spain has been to an extent that could 
not have been looked for, and though there are with some 
Spaniards still sentimental objections to the shipment of so 
much of their wealth, yet it is by no such considerations that 
any change will be brought about. Sut the cheap labour of 
Spain, and the economy that under certain circumstances would 
result from the transmission of pig iron instead of ore, might 
conduce to such a change in no early future. At the present 
time the largeness of the demand for ore in this country makes 
the carriage of coke very cheap for a return cargo, and hence it 
is that the use of the fuel is growing. Whether it would be 
found of equal advantage if there was less demand for ore and 
more for coke, and rates changed their proportion, cannot be 
very readily determined, but the largeness of the trade with 
Spain, the growth of the export of coke to that country, and the 
possibilities of the increase of iron smelting at the cost of a 
limitation of the supply of iron ore here, seem to combine to 
give great importance to the subject. Of late we have depended 
increasingly on Spain for the supply of iron ore from abroad, 
and we have altogether neglected the supply from Norway that 
was a few years ago much utilised ; but it is possible that the 
course of events may bring the supply of the north again into 
demand for smelting here. 


THE EMPLOYERS’ LIABILITY ACT. 


Tue first step has been taken towards obtaining an authorita- 
tive legal decision upon the right of workpeople to so contract 
themselves out of the Employers’ Liability Act as to bind their 
widows in the event of death under circumstances which would 
otherwise entitle them to damages. Earl Dudley, upon being 
sued for £150 damages by the relict of a sinker killed by falling 
down a shaft when he was in peril of being drawn over the 
pulley, admitted liability, and the service of all legal notices by 
the plaintiff, that Sir Rupert Kettle, the judge of the county 
court ‘in which the action was brought, might pronounce upon 
his plea that, because the deceased had contracted himself out of 
the Act, damages could not be legally claimed. The deceased, 
like the other miners, subscribed 4d. a week to the Field Box, 
and his lordship subscribed as much as the men. From this 
common fund surgical and pecuniary relief, together with help 
to widows, was dispensed at the discretion of the Earl’s agents. 
Sir Rupert ruled that this was an absence of mutuality and a 
want of sufficient consideration on which to found a contract ; 
moreover that the bargains of individuals to prevent the opera- 
tion of a system of public policy, specifically established by Act 
of Parliament for the benefit of the whole community, were 
illegal—in other words, that it is incompetent for workmen to 
contract themselves out of the Employers’ Liability Act. The 
widow was therefore awarded her £150. If this decision should 
not be overturned in the Superior Courts there are few arrange- 
ments which have been made with workpeople in view of this 
Act which will not have to be revised ; and Sir Rupert prepared 
his judgment in the full knowledge that they will have to be so 
revised, 


THE ST. GOTHARD RAILWAY. 


In occasional self-justification Englishmen quote the old 
saying, “the better the day the better the deed,” but they do 
not heartily think it for all that. The Swiss and Italians do, 
and so they inaugurated the engineering triumph of their 
countries last Sunday, and have kept up the inauguration almost 
ever since by getting fresh batches of important or influential 
visitors each day from Germany and their own countries, and 
special trains have been running for amusement, just as they do 
sometimes two or three times a week when it is Sir E. Watkin’s 
Saturday out, and he wants to make new friends and show them 
the tunnel works. The tunnel is 9°25 miles in length, and was 
begun in November, 1872, and nearly finished by M. Louis 
Favre, but unfortunately he died before his great work was com- 
pleted, and M. Colladon has been consulting engineer, especially 
with relation to the pumping and perforating machinery. The 
tunnel itself was completed and handed over by the contractors 
on the 29th December. It was fully described in THE ENGINEER 
of the 5th March, 1880. The St. Gothard Railway connects the 
railway system of Italy and Switzerland with Germany and the 
North without going into French territory, and will probably 


soon be a favourite line with a large proportion of the travellers 
from north to south. 


THE SCARCITY OF IVORY. 


Ovr Sheffield correspondent recently referred to the scareity 
of ivory. It is probable that the scarcity will increase. From 
private sources we learn that on May 15th there were only 
1274 tons of ivory in stock in London. The smallest stock 
for many years was in March last, viz., 1074 tons; the 
largest in July, 1878, viz., 301} tons. At present there are pro- 
bably in dealers’ private warehouses about 40 tons, while at one 
time the private dealers used to hold over 100 tons in their own 
warehouses. Eight ivory cutters in Sheffield cut up £124,000 
worth of tusks in a year, and the two largest cutlery houses add a 
value of £16,000 each per annum to’that total. One-fourth of all 
the ivory imported into England is used in Sheffield for cutlery 
hafting and other purposes. It does not appear that any really 
satisfactory substitute for ivory has yet been produced. The 
material known under various names, but generally called 
celluloid, has not served more than a limited purpose. The same 
may be said of vegetable ivory. None of these things will iake 
the peculiar polish of ivory. An enormous trade could be done 
in a really satisfactory substitute for the elephant’s tusks. 


LITERATURE, 


The British Navy; its Strength, Resources, and Administration. 
By Sir T. Brassry. Vol. II., Part II. London : Longmans, 
Green, and Co, 1882. 


Tue second volume of this work has now been out for 
some little time. The remarks we made as to the first 
volume apply in a measure tothesecond. There is a great 
uantity of valuable information, and the writer has been 
* ta on into what appeared originally to form no 
of his programme, namely, a comparison of the strength of 
the vessels of the chief naval Powers. This is, we think, 
valuable to many who are not concerned with much of 
scientific interest. The subjects dealt with are—armour 
and armour experiments ; guns and gunnery ; torpedoes 
and torpedo boats ; comparative strength and resources of 
naval Powers ; unarmoured ships; harbour defence and 
coast service vessels; and lastly, naval expenditure and 
estimates. To write critically on the manner in which all 
these are dealt with would occupy much space. We 
believe the general impression left on the minds of most 
readers is surprise at the stores of valuable information ably 
dealt with ; but there is a certain amount of difficulty in 
grasping the organisation of the book. In so comprehen- 
sive a work this is likely to be the case, and in a measure 
may be unavoidable. We have the familiar example of 
the irritation constantly felt in consulting Bradshaw’s 
railway guide, compared with the simplicity which is 
achieved in some others, but achieved at the sacrifice of 
completeness. Sir Thomas Brassey’s book is the Brad- 
shaw of naval matters, and the great advantage he pos- 
sesses in obtaining information is likely to continue, 
whether he is in an official position or not—among other 
causes, for the simple reason that he acknowledges any 
assistance very handsomely. There are numbers of admir- 
able woodcuts, and, in short, there is nothing likely to 
rival it. Lastly, the price is very low. 


Der Praktische Eisen-und Eisenwaarenkenner. Von EpUARD 
Japrinc. Wien: A. Hartleben. 1882. 

Ir a knowledge of the German language was more 

common in this country than it is, we should think that 

Herr Japing’s “ Practical Guide to Iron and Ironwork” 


founders, and ecntractors. It is a very useful compilation 
of facts relating to iron and steel in the raw state, and in 
the various forms of plates, rails, girders, bars, rods, tubes, 
wire, hollow-ware, castings, forgings, nails, screws, and tools 
of all kinds. It is freely illustrated with woodcuts, and 
tables of weights and sizes, and in some cases prices are 
given. The addition of the English and French equiva- 
lents increases the usefulness of the work. It forms 
Vol. 97 of the publisher’s well-known Chemico-Technical 
Library, and is a favourable specimen of the laborious 
compilations which are produced in such large numbers in 
Germany. 


Neuere Betri ebnisse mit Jarolimek’s Gesteins-Dreh- 
bohrmaschinen. Wien : Manz’sche Buchhandlung. 1882. 
THis is a reprint of a paper which appeared in the 
Oecsterreichische Zeitschrift fiir Berg und Hiittenwesen in the 
early part of the present year, giving a description of E. 
Jarolimek’s rock drill, together with a series of reports of 
trials in various rocks. 


TENDERS. 
BOROUGH OF SOUTH SHIELDS.—CORPORATION 
TRAMWAYS. 


For the construction of tramways between the Pier and Tyne 
Docks, a distance of 24 miles—the total length, taken as a single 
line, being 3} miles. Gauge, 3ft.¢in. Mr. Matthew Hall, Borough 

eer. 


James Gowans, Edinburgh—accepted 12,244 1 6 


INCKTON.—RIVER BRIDGE. 

For bridge over the river Stan, at Inckton, near Christchurch, 
Hants, with approaches, for the Inckton Bridge Company. Mr. T, 
Stevens, Richmond-chambers, Bournemouth, engineer. Quantities 
supplied. 


, and Co., Ne dar 

Perkins, Lymington .. .. .. .«» 2994 0 0 
Jukes, Coulson, and Co., London .. .. .. « «, 2094 0 0 
Hoare Bros. and Walden, Bournemouth .. .. .. 2837 0 0 
Jenkins and Son, Bournemouth .. .. .. «. «. 2788 0 0 
Vernon and Ewens, London .. .. ++ 2750 0 0 
Hill and Co., Gosport .. .. .. «+ «- «+ ‘2750'9 0 


would find its way on to the shelves of engineers, iron- © 
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BARKER’S MARINE SIGNALLING MACHINE. 


In the recent Naval and Submarine Exhibition 
marine signalling machine, arranged so as to give 
ing to the compass course steered. The machine is illustrated 
by the accompanying engravings, from which it will be seen that 
it consists of a cylinder, supported by a stand, the cylinder being 
fitted with a plunger for compressing air. Fast to the plunger 
is a signal-box, containing eight signals of a different number 
and order—representing the thirty-two points of the compass ; 
these signals may be called “cams” of different lengths. Over 
the cylinder is a dial or compass plate, marked to the eight 
principal points of the compass. Suspended from the dial 
plate—see Figs. 1 and 2—is a tube containing a spring 
valve—also held fast by the compression of air—and a lever. 
When the plunger rises to compress air, the regulation of the 
dial or compass plate regulates the signal to be given by means 
of the lever, which comes in contact with the signal cam or cams 
presented by the action of the compass, so that that signal and 
no other can be given. When the plunger reaches the head of 
the cylinder the entire signal has been given through the foghorn 
for sailing vessels with air compressed to 13 Ib. to the square inch. 


was a safety 
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On steam vessels the machine is fitted so as to operate the steam 


of the cylinder, the ratchet wheel shown is dise 

the driving wheel, and the weight of the “rack,” “plunger,” 
and “signal-box” drops to repeat the signal in from fifteen 
seconds to two minutes, or instantly if required, and thus the 
interval between signals is regulated by a drop valve in the 
plunger. Any desired signal may be given by simply revolving 
the dial-plate to correspond with the course steered. Should any 
change in the course be required it is not necessary to wait for 
the ship’s head to swing, but the compass plate may be turned, 
and thus telegraph to any vessel within hearing what is intended 
to be done. An app ing ship will thus be kept from putting 
her helm the wrong way. The code of signals arranged for the 
machines must of course be learnt by all mariners in order that 
the full advantage of the arrangement may be obtained, but the 
value of the design which enables a machine to act at all times 
as a fog signal or whistle, and to those who know the code, to 
telegraph by a modified Morse system, will be ised by 
everyone. Fig. 3 shows the inside of cylinder develo 


THE INDUCTOPHONE. 


AccorpDine to our promise we herewith give an illustration of 
the apparatus with which Mr. Willoughby Smith has carried out 
his investigations. The circuit includes a number of Lechlanche 
cells forming the battery to give the current required. The make- 
and-break arrangement comprises a tuning fork, one prong of 
which carries a light contact piece which in its normal position 
makes contact with the disc carried by the binding screw just 
outside the prongs. Between the prongs of the tuning fork is a 
small electro-magnet, the armature of which, when 
goes through the magnet coil, attracts the prongs, and assists in 

longing the tune, during which the fork vibrates indefinitely. 

is a binding screw in connection with one end of the coil 
between the prongs of the fork. The other terminal screws are 
shown on the base-board of the apparatus, the n connec- 
tions between them being made by wires underneath board. 
It will be understood that when the fork is vibrating the current 
alternates between the main line and a short circuit. In the 
main line is a flat discor coil of insulated wire of smallsection. This 
is placed in a frame like that of a looking-glass between twosheets of 
cardboard. Thecurrent traversing this coil gives rise tolines of force 
similar to those of a magnet. It is to describe such 
lines of force, as they are well known. It is also well known 
that if a magnet, a piece of wire, iron, steel, &c, be moved in 
such a field of force, the inductive electrical action varies accord- 
ing to the number of lines of force which impinge upon the 


The greater the number of such lines, or the greater 
the intensity of thefield, the greater the influence exerted, and vice 
versd. The number of lines of force, or the intensity of the field, 
are not the samein all partsof the field. With amagnetthe greatest 
number of lines of force in a given area is at a point known as 
the pole of the magnet, and the recognised law is that the 
intensity, or the lines of force, varies as the square of the 
distance, taking the pole as this point of origin. Taking then a 
—_ of iron as the diaphragm of a telephone, the number of 
i of force impinging on the diaphragm varies in different 
of the field. Mr. Willoughby Smith finds that the greatest 
intensity is at the centre of the flat disc, and, of course, at or 
near this position the results obtained are better than in other 
positions. The effect on the iron disc is the same whether you 
alter the lines of force or the position of: the disc. Thus the 
action is nil if the current is stopped, and the lines of force, so to 
speak, extinguished, or if the disc is taken out of the field alto- 
gether. If the electrical action on a disc is constant, the only 
sound heard is at the time of making or breaking the circuit, 
and the rapidity with which the make and break is made 
influences the pitch of the note heard by means of the disc. We 
are supposing here that our notice of this apparatus in our issue 
of last week has been considered. Mr. Willoughby Smith’s 
tuning-fork arrangement causes great rapidity in the make and 
break, and therefore great rapidity in the electrical changes in 


the circuit, and in a material such as the disc influenced by the 
circuit, the result being that sound waves synchronous with 
those of the fork are given out by the diaphragm of the tele- 
phone, and this when the telephone or diaphragm are altogether 
unconnected with the circuit, except so far as to be within the 
influence of the lines of force. In all previous experiments the 
receiver has been connected in the circuit, but it has been left 
for Mr. Willoughby Smith to discover that no such connection is 
required in order to obtain good results. 


CRANE’S PATENT REGISTER STOVE. 


THE accompanying engraving illustrates a stove intro- 
duced by Messrs. Deane and Co., King William-street, E.C. The 
fire-box is formed of Stourbridge lumps fitted into a cast iron 


ELEVATION 


frame, so constructed as to form at the back of the side lumps, 
side flues communicating with the bottom of the stove. A 
register door is fitted above the low-back lump. When this 
register door is closed a strong draught is created, and the smoke 
and other products of combustion are conveyed down the side 
flues and directly under the fire, the greater part being again 


drawn through the fire, and the remainder carried into the 
chimney through an opening below the level of the fire. The 
front is closed by a raised hearth, as indicated in the drawing. 
When the fire is well alight, the register door may be opened, 
and the anthracite is then burned as in an ordinary grate. 


IRON PROMENADE PIER, RAMSGATE. 


A PROMENADE Pier for Ramsgate has been recently constructed 
undera Provisional Order which was obtained in th ion of 1879. 
The engravings which will be found on page 382 will explain the 

eral arrangement of the pier, as well as some of the chief 
Setaile. The leading dimensions of the pier and its details are 
also given, so that little description is required. The position of 
the pier on the foreshore was selected so as to give a clear height 
of about 20ft. from the ordinary high-water spring tides to the 
deck, by which it has been placed above the reach of the heaviest 
seas. The pier extends seawards a distance of 550ft., the 
width of the body being 30ft., widening out at the entrance and 
also at the head to the increased areas shown. The total area of 
the pier is 23,157 square feet. The piles were fixed into the 
hard chalk and flinty foreshore by an ent which was 
found to answer very well. Instead of screwing or driving the 
piles into the ground, and thereby causing a disruption of the 
strata surrounding the point of support, a hole was “jumped” 
out to a rather larger than the blade of the screw. Into 
this hole hydraulic concrete was tipped, after which the pile was 
screwed truly into position. The accuracy with which the work 
was carried out is evidenced by the horizontal lines of the girders 
and of the deck being perfect. The work was commenced in the 
summer of 1880, and was carried on uninterruptedly during the 
following winter, which was an unusually stormy and severe 
one. The pier was publicly opened in July, 1881. The total 
cost of the works was about £10,000. Wind shelters, &c., have 
been erected at the head, which are, however, omitted from the 
drawing, as they are subject to future modification and exten- 
sion. The wi were designed and carried out by Mr. Henry 
Robinson, M. Inst. C.E., of 7, Westminster-chambers, the con- 
tractors being Messrs. Head, Wrightson, and Co., of Stockton-on 
Tees, and Westminster. 


A comMITTEe of thirty-six members of the Chamber of Deputies 
has been appointed to examine the scheme submitted by the 
scientific society presided over by M. Duclerc, for the construction 
of @ maritime canal connecting the Atlantic and the Mediteranean. 
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LETTERS TO THE EDITOR. 
[We do not hold ourselves responsible for the opinions of our 
correspondents, | 


THE FOUNDATIONS OF MECHANICS, 


§1n,—Nothing will give me more pleasure than to discuss with Mr. 
Browne the questions which I have raised in the letters which you 
have kindly published for me in THE ENGINEER. 

I venture to hope that Mr. Browne will fall in with the sug- 


gestion which I am going to make, and discuss one point or at most Be 


upy much more 8 an you would, I fancy, i togive 
shall leave Mr. Browne to select for himself what he 
will discuss first. Perhaps it would be as well to select the follow- 
ing, which bears closely on the words to which he takes exception, 
namely, that the ultimate cause of the motion of a railway train 
or a pit cage may be hunted down to the furnace. I did not intend 
these wo to be understood in the trite and extremely vague 
eneral sense attributed to them by Mr. Browne, and consequently 
{propose that Mr. Browne shall state whether motion can under 
any cir t quired by one body «x, unless another 
re & y or other bodies z, &c., part with some of their motion to it ? 

I maintain that the sole cause of motion is motion; that nothin 
can produce motion but motion. If Mr. Browne admits this we’ 
and good—one point is settled between us, and we get firm — 
to tread on. If he does not admit it, then I must ask him to 
maintain his theories by appropriate arguments, 

I know that Mr. Browne has already contended in your in 
favour of attraction and action at a distance, but he has, if he will 
allow me to say so, advanced no proof that the phenomena of 
** attraction” cannot be due to any other cause but ‘‘action ata 
distance ;” and if such an action takes place, then attraction 
must create motion. In Mr. Browne’s own words, the effect 
of the force lives. He holds that motion can be destroyed 
will he give an example of its destruction? Mr. Browne 
disputes that motion 1s indestructible. Will he cite one solitary 
example in nature in which a body parts with motion without com- 
municating that motion to another ? If he can do this I will at 
once admit that I am wrong from first to last and that he is 
right. As he apparently fails to grasp my meaning, will you 

rmit me to quote the following passage from Clerk Maxwell :— 

‘Heat is something which may be transferred from one body to 
another just as water may be poured from one vessel into another, 
and it may be retained in a body for any time just as water may 
be kept in a vessel. We have, therefore, a right to speak of heat 
as a measurable quantity, and to treat it mathematically like 
other measurable quantities so long as it continues to exist as heat.” 
Now heat is nothing save motion, and if the w **motion” be sub- 
stituted for “heat” in the foregoing e, we have my views ina 
nutshell. When Mr. Browne stated that all eminent authorities are 
agreed on the laws of dynamics, surely he had forgotten his own con- 
test with Professor Oliver Lodge in the Philosophical Magazine, and 
Professor Tait’s utterances on Professor Rankine. Nor can he 
have seen Mr. Mansell’s paper on the theory of thermodynamics, 
read last January before the Institution of Engineers and Shi 
builders in Scotland. On the most vital points men are not » 
and cannot be until they adopt sound views. 

Mr. Browne will perhaps single out one, or at most two, of the 
foregoing questions for discussion; if, however, he ers an 
others, I shall be quite content. It will give me, as I have said, 

t pleasure to measure swords with him in what will, I trust 
a friendly combat, in which the desire for the attainment of 
truth will be the sole consideration. 

Permit me in conclusion to say a few words concerning the last 
paragraph of Mr. Browne's final paper on ‘‘The Foundations 
of Mechanics,” page 348, of the last number of THE ENGINEER. 
Mr. Browne holds it to be a common mistake “that action is 
always to be interpreted as a force.” If he would really concede 
that action is not a force, then we should be on one point at 
least, but this he does not do fully and without reservation. I 
have used “force” and continue to use it, because the word con- 
veys a meaning which is generally intelligible. I would gladly see 
it obliterated from the e of dynamics, but when Mr. Browne 
holds that there can be an action and a force, and that an action + 
a force can balance or more than balance a force alone, I hold 
that he is unintelligible, and Iask him to define what it is he means 
by action. Again, he repeats the fallacy that the pull of an engine 
is greater than the resistance of a train. He knows that when an 
engine pulls, a train follows it, and like multitudes of other men he 
assumes that the pull is greater than the resistance; but a pull can- 
not by any possibility be greater, because, the resistance is the 
measure of the pull. But he will say, What happens when the pull 
is not sufficient to move the train? Even then the resistance is as 

ds the engine no greater than the pull. For let the pull be 

lb. and the resistance 10,000 Ib., still the pull is quite unaffected 
by the surplus 5000 lb. If Mr. Browne be right, then the pull on one 
end of the draw-bar must be greater than the pull on the other 
end. Will he say at what point in the draw-bar the pull is greater 
than the resistance? Let us suppose that two locomotives are 
coupled back to back, and that each engine pulls with a force of 

Ib., what is the strain on the draw-bar? Mr. Browne must 
admit that itis but 50001b. He will not assert that itis 10,000 Ib, 
and it is not more than 5000 lb. simply because the resistance offered 
by each engine to the other is the measure of the pull. 


It may perhaps save time here if I point out to Mr. Ramsbottom, 
to whom have, I see, interpreted my views very accurately, that 
every pull, such as that of a locomotive on a train, is virtually 
statical as regards theengine and train. In fact there is no such thing 
as a dynamical action in this connection, so far as the ,<.'l is con- 
ped. 4 The pull, engine, carriages and all are moved through space, 
and they derive their motion from that of particles of water in the 
form of steam, which acquired its motion in turn from that of the 
oxygen atoms in the furnace. bolt in a carriage screwed up 

ott is in just the same condition as the draw-bar. The pull at 
the two ends is in both cases alike. The functions of the tie bar 
are discharged when it combines the engine and train into a con- 
crete whole. To believe in a dynamical pull is simply to believe 
in a delusion. I shall be glad to hear from Mr. Ramsbottom where 
to look for the power stored up when two bodies are moved away 
from each other. TI, 

London, May 16th. 


THE GREAT BELL FOR ST. PAUL'S, 


aes the great bell for St. Paul’s has now arrived safely, 
may I suggest through you that it be not cracked like the West- 
minster bell by being struck unmercifully on only one side, but 
clapped lightly simultancously on both sides to give the vibratory 
ellipses—as, in fact, are railway forgings at Crewe Works by the 


arrangement is carried out readily by link 3 
Nottingham, May 23rd. ConeraNt READER. 


STRAINS IN IRONWORK.—Professor Henry Adams is about to 
deliver a course of eight elementary lectures on ‘‘ Strains in Iron- 
work” in the Hall of the Society of Engineers, 6, Westminster 
Chambers, 8.W., on Tuesday and Friday evenings, 6.30 to 8 p.m. 
The lectures will commence on Friday, 2nd June, 1882. The fee 
for the course is one guinea, and the subject will be treated as fully 
as possible without the use of mathematics, and is suited to engi- 
neering and architectural students. pupils, foremen, and draughts- 
men. A note-book and pencil will required, but no text-book. 
bo ge for home work, founded upon the lectures, will be sup- 

ied, and written answers examined, Tickets can be obtained from 
Protiner Adams, at 60, Queen Victoria-street, 


» Without needing an anvil block. The | funds being 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 

Tue Birmingham Corporation have lately given out a contract 
involving the expenditure of £80,000 for the building of spacious 
new gas offices with an art gallery over them, to adjoin the present 
block of new age Buildings and it has been made an 
imperative condition that none of the ironwork used shall be of 
ian manufacture. They are unde to have come to this 
decision after careful deliberation, and with the full knowledge 
that a portion of the ironwork which forms part of the present 
municipal buildings is of Belgian origin. 

This decision is looked upon by engineers hereabouts as an 


Pp of the position which they have long maintained, that 
joists and girders made of English iron will bear a greater strain 
than those of Belgian production, and that architects by employing 
the foreign manufactures have not really effected economy, inas- 
much as a greater quantity of iron has been required to bear a 
bag strain than would have been necessary if English girders had 

n used, English mills are not unadapted for the rolling of 
girders and joists of the general sections which the Belgians are 
accustomed to supply. 

The contract is for 280 tons of ironwork made up roughly as 
here : From 50 tons to 60 tons of rolled joists ; 60 tons of rivetted 

irders ; 33 tons of lattice girders; 55 tons of box girders; and 
odd tons of varied roofs. The value of the contract is between 
£3000 and £4000, and it has been secured from Messrs. Barnsley 
and Sons, builders, Birmingham, who have the contract for the 
whole of the work, by Mr. George Fletcher, of the Brunswick 
Works, Wolverhampton. 

Among the other engineering work for which constructive engineers 
are this week tendering is a contract that the Gas Committee of 
the Smethwick Local Board are prepared to give out for the supply 
of a two-lift telescope gasholder of 152ft. diameter. 

Because of contracts of this nature which are about, and on 
account of the good supply of foreign constructive engineering 
work which is just now under execution in this district, plate, 
girder, tee, and rivet iron have been in rather improved inquiry 
on ’Change yesterday in Wolverhampton and this afternoon in 
Birmingham. Ordinary plates were to be had at as low as £8, 
but boiler plates were 10s. to £9 and £9 10s. Tee iron of 
ordinary qualities was priced at £7 10s. to £8, but for marked sorts 
from £8 10s. to £9 10s. was here again required. Rivet iron was 
£8 to £8 15s. per ton, whilst best best sorts were £9 15s. to £10. 

Staffordshire bars rolled by the “list” houses maintain the 
favour which they have long enjoyed abroad amongst buyers with 
whom quality is more important than price. That this should be 
so in the face of the severe competition which such manufactures 
have lately been subjected to from the productions of houses who 
up to recently were generally consid second-rate, is stron 
testimony to the positive value of the ‘‘branded” irons. Ear! 
Dudley’s bars remain at £8 2s. 6d., and the bars of Wm. Barrows 
and Sons, Jno. Bradley and Co., the New British Iron Co., and 
such firms, at £7 10s. From other houses bars of very capital 
Hurdle bars were to be had 
at as low as £6 per ton. 

Gas strip was reported this afternoon as in good request at about 
£6 10s. ton, but the buying is irregular, some makers bei 
busy, while others have not much todo. Hoop makers announ 
orders still on their books for United States consumption, which 
they will not clear off until the end of July or August. In such 
partial; n low of the mills employed on more 

ave taken care, however, e defe pping arrangemen 
should in no way interfere with a convenience. To-day’s 
price for hoops was £6 17s. 6d. to £7 2s. 6d. 


The improvement noted last week in sheets required by the gal- ——_ 


vanisers has strengthened in the interval. For this week some big 
contracts for corrugated sheets reached them through London 
merchants, mainly on Australian account. One Birmingham firm, 
whose position, however, is exceptional, reports more orders for 
galvanised sheets during the last two or three weeks than during 
any similar period in their history. 

pecifications for black sheets, in execution of old contracts, 
were more plentiful this week even than last, and so too were 
absolutely new contracts. 

Prices were rather better. For a contract embracing ‘‘ singles” 
alone scarcely anything under £8 per ton would be accepted; but 
where an equal quantity of doubles and lattens was included in 
the order, — — have been got on the £7 10s. basis. Doubles 
were £8 7s. to £9; and lattens. £9 10s. to £10. 

Next week the amount of work turned out at the mills and 
fo will be greatly restricted, for the mills and forges will be 
laid off for the holidays on an average the first three days of the 
week, whilst in a few cases the whole week will be given. 

The Australian mail delivered this week has brought some good 
orders for light descriptions of merchant iron. Prices, however, 
in Melbourne show little or no improvement. When the mail left, 
bar and rod iron was saleable at £10 to £11; hoop iron for trade 

urposes was offered at £11 ; sheet iron, in the black, was tolerably 
a4 with assortments of Nos. 8 to 18 — at £11 10s., while for 
Nos. 20 to 26 £13 10s. was required. Plates were dull, at £11 10s. 
to £12 10s. For galvanised corrugated sheets quotations ruled, 
according to brand, at £21 to £22 and £22 10s. for 26w.g. Fencing 
wire was in request, at, for Nos. 6, 7, and 8 respectively, £13, 
£13 10s., and £14 per ton. Tin-plates were offered in Melkourns 
at 15 per cent. advance on invoice for good assortments, and a good 
business was reported. I. C. coke plates were quoted at 20s. to 21s. 

The demand for pis iron in Birmingham this afternoon was quite 
as good as last week. The activity was chiefly in part-mine pigs 
produced in other districts than Staffordshire. Of these pigs sales 
were reported up to, in exceptional cases, 4000 tons in a line. 
Native part-mine pigs sold in parcels varying from 500 tons up to 
1200 tons. Derbyshire pigs were 45s, to 47s, 6d., and Northamp- 
tons 44s, to 46s. per ton. Native -mines were 47s, 6d. to 50s. ; 
native all-mines, 67s. 6d. to 70s. for hot blast sorts ; hematites 
were again quoted at 67s. 6d., but buyers would not advance on 
application of the puddh lers, and 

e application of the puddlers, shinglers, and forge rollers of 
Staffordshire. for Higher wages es met a definite 
re on the ground that presen’ is as good as that given in 

The whole of the colliers <a at the Diglake Collieries. 
Awdley, North Staffordshire, belonging to Messrs. W. Rigby an 
Co., to the number of over 400, have struck against a reduction of 
5 percent. As the s' le is likely to be a prolonged one, the 
men have issued an ap, to the public for support, their union 

ing very low. The coal trade of the Staffordshire district 
is in a very unsettled condition. 

Messrs. Chubb and Son, whose lock-works are in Wolverhampton, 
have just completed at their London safe works what is stated to be 
the largest strong room which has been made by them. It measures 
20ft. long by 12ft. wide, and is 7ft. 9in. high, the whole room 
being made impregnable without any brickwork. The room 
is of immense strength ; the floor is in. 4 of double boiler-plates, 
and the walls and roof are of the same thickness, 
all put in from the inside, and at i intervals, so as to 
prevent the possibility of their being cut or drilled out from 
outside. The door is of hard steel, plated throughout, and is held 
by twelve massive bolts, all actua one throw of the handle. 
and one turn of the key secures the whole, while two additional 
locks are employed for treble rg Inside the strong room is 
divided into two compartments. e iron is rolled to special 

so as to avoid the of wedging open the door frames, 


sections, danger 
which is possible where the iron is rivetted edge to flat. 


THE NORTH OF ENGLAND. 


(From our own Correspondent.) 

THOSE most qualified to judge — that the tone of the iron 
market held at Middlesbrough on Tuesday last was better, and 
that the tendency of prices was in favour of sellers. Very few 
warrants were offered for sale. The makers seemed as indifferent 
as ever about parting with their iron. Consumers, on the con- 
trary, having recovered from the effects of the strike, and being 
certain of steady work for some time to come, were more ready 
to buy. Merchants’ prices seemed still nearer to those of 
makers, and the firmness of the Glasgow market assisted to 
keep up the paowees feeling. The makers’ price for No. 3 
g-m.b. was still 43s. 6d., and the imerchants’ was from 

. to 43s. 3d. What business was done was mostly at 
the latter price. Now that the strike has terminated there is 
no more mention of the proposition to curtail production still 
further. It is said that the smelters have recently come to the 
conclusion to buy up all the warrants they can lay their hands 
on in order to take away from the ‘‘ bears” this, their last and 
only resource. It is said that 30,000 tons have recently been pur- 
chased in this way. During the last week the stock of Cleveland 
pig iron in Connal’s stores has decreased 2599 tons, the total 
quantity now being 16,821 tons, or 10,000 tons less than at the 
beginning of the month. Shipments of pig iron from Middlesbrough 
have improved, and up to Monday last they amounted to 52, 
tons, or about the same as last month. 

The demand for finished iron is extremely brisk for immediate 
delivery, the full list price having been given in several instances 
last week, provided quick delivery could be promised. For forward 
delivery buyers are less eager. Ship-plates are quoted at £7 5s., 
and”bars and angles at £6 10s., f.o.b. Middlesbrough less 24 per 
cent. discount. There is, however, a certain amount of undersell- 
ing going on by holders of second-hand lots, and for these a lower 
price is generally asked. The steel trade is flat, orders being few 
and difficult to get. The demand for coal is also poor, and prices 
are tending downwards. 

There has been considerable discussion as to whether the Board 
of Arbitration is to be resuscitated after its recent failure to 
enforce its awards or not. The general feeling among the employers 
and the public is that it is of no use, and had better be allowed to 
die a natural death. The ironworkers do not appear to be much 
more eager for its conti * h as they have found they 
cannot make sure of forcing it to side with them under all circum 
stances. Meanwhile it is ex that after their recent experi- 
ence the manufacturers will look to their association, and make it 
much stronger than it has ever been ; and while they will in future 
not be less ready than in the past to listen to es ae will 
be more careful to have force ready should argument fai 

The Moor Ironworks have been re-started after standing still for 
a week in consequence of the failure of Messrs. Johnson and Reay. 
They are now being worked by Mr. Peat, the provisional liquidator 
in the interests of the unsecured creditors. It is expected that by 
about three weeks the more profitable contracts will be worked off, 
and that the liquidator will decline to work upon the losing ones, 
which constitute the preponderance of the 24.000 tons said to be 
on the books. In three weeks’ time therefore it is likely the works 
will be brought to a stand unless some very fav le offer be 
made to tempt the creditors to part with their rights. 


THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


up. Rails, and indeed all Kinds of railway material, are freely 
ordered, though prices are low and competition excessively keen. 
The substitution of steel sleepers for wood has been talked of again, 
but as yet nothing has come of it. There is an impression that 
steel sleepers would cause noisy running, though it is said that in 
the cases on the Continent where iron sleepers are used there is no 
perceptible difference between iron and wood in the smoothness and 
noiselessness of the locomotion. 


Messrs. Charles Cammell and Co.’s shareholders have finall 


approved the pro of the directors to hase the Dronfi 
Steel Works and the Derwent Hematite Iron Ore Company, at 
Workington, and transfer the iron trade to the latter town. 


The question of railway rates caused the proposal of a ship 
canal from Goole to Sheffield to be most Anca cm received 
leading manufacturers interested in the continental trade. A di 

at some point near Sheffield is contemplated. The cost would be 
enormous, but the necessity of Sheffield having waterway to Hull 
is so t that I have no doubt the money will be found. 
Sheffield manufacturers will take care this time that the railway 
companies have no control over it. 

Ihear that the directors of the Midland Railway contemplate 
adopting a plan for turning to account the vast quantity of 
now lying idle in the form of railway em ents on their 
system. It is stated that the company intends at first trying 
experiments with fruit trees, maize, and potatoes. On many 
Scotch embankments potatoes and ca’ are most successfully 
cultivated, and there are hundreds of miles between Carlisle on 
the one side, and Bath and Bristol on the other, which could 
surely be turned to profitable account. 

The Thorncliffe ironworkers have managed to arrange matters 
amicably with their employers, the latter having consented to 
advance wages by 2s. per week in some instances, and by propor- 
tionate amounts in others, 

Messrs. E. Lucas, of Dronfield, have secured the contract for 
5000 spades, of the pattern designed by Major Wallace, who has 
succeeded in having his invention adopted by the Horse Guards. 
Sir Garnet Wolseley desires that the spades be ready for use 
at the autumn military manceuvres. Sheffield officers who have 
seen the spade tell me it is a most i iously-contrived implement 
for rapid entrenchment in the field against the fire of breech- 
loaders, and for other useful em 

An ray ey local firm, Messrs, John Crowley and Co., Shef- 
field, have n onelty successful at the competition for lawn 
mowers at the Royal Horticultural Gardens, London, this w 
having gained the first prize and the Banksian silver medal a 
for their Invincible horse-power lawn mower, as well as the first 

rize and silver medal for Invincible hand lawn mower—both 8. 
wards’ patent. 

At Manvers Main and Oaks collieries the telephone is now in use, 
and is found a valuable addition to the other appliances for the 
efficient a= of their pits. Conversation can now be carried 
on with great clearness between the offices on the surface and the 
workings, which are more than a mile apart. The telephone 
eerie, which consists of Johnson’s patent transmitter, and 
Bell’s patent receiver, with a suitable ringing alarum, has been 
fixed by Messrs. Tasker, Sons, and Co., of Sheffield. 

Messrs. Drabble and Sanderson, steel refiners, of the Ebenezer 
Works, Sheffield, have just completed what is believed to be the 

circular saw ever made. It is 87in. in diameter, or lin. 
more than the biggest ever finished before. The thickness of the 
plate is No. 5 B.W.G., oe ie and the makers reckon upon the 
substance of the plate i holding it steady when revolving, so 


that a guide will not be required on the saw-bench. There are 
sixty teeth to the saw, the space between each being 44in. 


In the heavy branches of iron and coal there has been no move- 
j ment of any consequence during the week. 
Both pig and finished iron are dull, except in the case of 
mlities manufactured by certain firms, who are usually well 
fpeeyed when others are partially idle. Gas coal is very flat, and 
house fuel is equally languid. 
Crucible steel is in slightly improved demand, but it is not so 
brisk as at the beginning of the year. Bessemer steel in all its 
| 


388 


THE ENGINEER. 


May 26, 1882. 


NOTES FROM LANCASHIRE. 


(From our own Correspondent.) 

Manchester.—There is at length some indication 
in the market that buyers are gradually arrivin 
at the conclusion that prices have about touch 
the lowest point, and although any —~ busi- 
ness is scarcely possible just prior to the Whitsun- 
tide holidays, there have been a few more 
inquiries stirring in the market during the past 
week, especially for forge pigs, with a little 
foundry iron. The offers made by buyers are, 
however, at very low figures, and under what 
makers are asking, although they have been giv- 
ing way slightly upon late rates, but upon the 

of 6d. to 1s. per ton under maker’s prices a 
fair business might be done, and merchants who 
have been “‘ bearing” the market are showing a 
disposition to cover sales where they can secure 
iron at a little under present current rates. 
Although makers are but little inclined to come 
down to buyers’ terms, several tolerably —_ 
orders have been placed during the last few days. 

Lancashire makers of pig iron are asking about 
45s. 6d. for No. 4 forge, and 46s. 6d. for No. 3 
foundry, less 24, delivered equal to Manchester ; 
but these figures do not lead to business, and 
stocks are accumulating rather heavily. Not- 
withstanding this, offers by buyers at 1s. per ton 
less have been declined, and the orders which 
have been given out have chiefly passed into the 
hands of sellers of Lincolnshire iron, which is 
quoted at 45s. to 46s. less 24, with, however, 
sellers at 6d. and in some cases ls. per ton under 
these figures. Middlesbrough iron is still practi- 
cally out of the market, with the exception of a 
few job lots bought. under makers’ prices. 

In the finished iron trade there has been a 
rather better ing for sheets for export, chiefly 
to Australia, aie afew American inquiries 
coming in ; and the home demand for galvanising 

shows an improvement. In plates also 
a fair trade is being done. With these Satpilons, 
however, finished iron is very quiet, and bar 
makers report new business coming forward 
only in extremely limited quantity. Even 
where makers have orders still on their books 
which would keep them going over the 
remainder of the quarter, complaints are 
made that customers will not specify for their 
deliveries, and in view of the present unsatisfac- 
tory state of the trade the stoppage of mills is in 
some cases under contemplation. For delivery 
into the Manchester district prices, which are 
—_ easier, average about £6 7s. 6d. to £6 10s. 
for bars, £6 15s. to £7 for hoops, £7 17s. 6d. to £8 
for common plates, £9 to £9 10s. for best boiler 
plates, and about £8 5s. for good Staffordshire 
sheets. 

The condition of the engineering branches of 
trade continues generally satisfactory so far as 
the amount of work in hand is concerned, and in 
view of the usual Whit-week stoppage for the 
holidays it has been necessary in some establish- 
ments to resort pretty largely to overtime. 

Messrs. Nasmyth, Wilson, and Co., of Patri- 
croft, near Manchester, are erecting for the Avon 
Colliery, owned by the Great Western Railway 
Company, a set of winding engines and head gear 
on the Koepe system, of which I shall be able to 

ve further details when the plant is completed. 
This system, which is quite new to English coal 
mining, has only as yet been adopted at one other 
colliery in this count the Bestwood, near 
Nottingham, where it j= been found to work 
very satisfactorily. At the Avon Colliery the 
son will be got from much deeper mines than 
at Bestwood, the bes oth of the Avon Colliery 
shaft being 550 s, and it is claimed that 
the me the epth the better the system— 
of which I have previously given a brief descrip- 
tion—works, its application at the Great Western 
Co.’s Colliery will be a matter of interest to mining 

eers. The cylinders of the winding engines 
wai have a diameter of 30in. with a 5ft. 6in. 
stroke, and the weight of coal per lift, without 
the cages, will be fifty cwt. The same firm have 
also in hand very powerful blowing engines for 
the West Cumberland Iron Company, in which a 
specialty will be introduced in the shape of apatent 
balance arrangement ; in these engines the steam 
cylinders will have a diameter of 30 in., and the 
ir cylinders will be 90in., whilst the stroke will 
be 1 

The oul trade is very quiet, so far as the ordi- 
nary general business of the district is concerned, 
but the unexpected continuance of the North 
Wales strike has taken away some of the pressure 
of stocks which would otherwise have been felt 
on the market. The local demand for house fire 
coals is exccedingly dull, and although works 
still take fair quantities of common coal for 
ironmaking and steam purposes, supplies are far 
in excess of requirements. Engine fuel is only 
in moderate demand, and plentiful, with stocks 
of slack accuraulating. Pits are working about 
four to five days a week, and although quoted 
rates are without material change, there is a good 
deal of pushing in the market, which will no 
doubt lead to some more or less reduction with 
the close of the month, the leading Manchester 
firms having already agreed upon some 


but the outlook of the market is still as cheerless 
as ever. From uarters the inquiry is sluggish, 
and the brisker trade of the last few days is not 
of such a cter as to warrant the hope that 
we are on the eve of a revival. No. 1 Bessemer 
is quoted at 54s, 6d.; No. 2, 53s, 6d.; No. 3, 
52s. 6d. per ton f.o.b., delivery over three 
months, e output at the furnaces is steadily 
maintained, the whole of the iron made goin 
into direct consumption. Stocks have dec 
in makers’ hands but very slightly, and this is 
owing to the heavier tonnage of metal which is 
being shipped and carried away by local — 
The activity at the steel works is very fully 
maintained, but orders are less plentiful, and 
rices have declined another 2s. 6d. per ton. 
m shipbuilders are in receipt of a fair amount 
of work. Engineers, ironfounders, boilermakers, 
and others steadily employed. Iron ore in 
quieter demand at 13s. to 15s. per ton at the 
mines. Coal and coke unchanged. Shipping 
active. 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


Towarps the close of last week an improve- 
ment took place in the Glasgow iron market in 
consequence of the good trade being done in ex- 
ports, and the demand for No. 3 special brands at 
the manufactured ironworks. The price advanced 
nearly 1s. per ton, but the advance almost imme- 
diately brought out a number of sellers, and the 
throwing of their holdings upon the market 
brought back quotations almost to the point from 
which they had started. This week the market 
has been quiet, with less business doing than 
usual. The past week’s exports, although not 
moe oS to those of the preceding week, are about 
3000 tons larger than the corresponding week of 
last year. At a number of the ironworks a 
material reduction has taken place in stocks, and 
comparatively little iron is being sent into the 
public stores. 

Business was done in the warrant market on 
Friday forenoon at from 47s. 8d. to 47s. 94d. 
cash, and from 47s. 10d. to 47s. 11d. one month ; 
the afternoon’s quotations being 47s. 10d. 
47s. 74d. cash, ae 48s. to 47s. 9d. one month. 
On Monday the market was depressed, with busi- 
ness in the morning from 47s. 8d. to 47s. 4d. cash, 
and in the afternoon from 47s. 5d. to 47s. 4d. 
Tuesday's market was irregular, with prices 
between 47s. 5d. and 47s. 7d. cash in the forenoon, 
and 47s. 5d. to 47s. 54d. cash, and 47s. 7d. one 
month. On Wednesday the market was easier, 
with business at 47s. 440. to 47s. - cash, and 
47s. 54d. one month. To-day—Thursday—the 
market was closed in co mence of the day 
being observed as a holiday in honour of the 
Queen’s birthday, and there will be no more 
business done in warrants until Tuesday next. 

This week the values of makers’ iron have 
remained very steady, the quotations now being 
as follow :—Gartsherrie, f.o.b. at Glasgow per 
ton, No. 1, 58s. 6d.; No. 3, 53s. 6d.; Coltness, 
59s. and 55s. : Langloan, 59s. and 54s.; Summer- 
lee, 57s. 6d. and 50s. 6d.; Calder, bis. and 5ls.; 
Carnbroe, 51s. 6d. and 48s. 6d.; Clyde, 51s. and 
49s.; Monkland and Quarter, each 48s. 6d. and 
47s.; Govan at Broomielaw, 49s. and 47s.; 
Shotts at Leith, 59s. and 54s. 6d.; Carron at 
Grangemouth, 49s. 6d.—specially selected, 52s.— 
and 48s. 6d.; Kinneil at Bo’ness, 47s. 6d. and 
46s. 6d.; Glengarnock at Ardrossan, 51s. 6d. and 
48s. 6d.; Eglinton, 48s. 6d. and 46s. 6d.; Dalmel- 
lington, 48s. and 47s. 

The arrivals of Middlesbrough iron at Grange- 
mouth continue comparatively small, and show a 
decrease to date since Christmas of close upon 
18,000 tons. 

The malleable trade is still busy, with scarce] 
so good pi for the future. There is muc 
activity in the different branches of the engineer- 
ing trade, especially marine engineering. A large 
number of additional firms have in the course of 
the week conceded an advance of wages to their 


men. 

The strike of moulders in the lighter branches 
of the ironfounding trade, after lasting for four 
months, is now at an end. The men in the 
employment of Messrs. John Shaw and Co., 
Maryhill Ironworks, have resumed work at an 
advance of 2} per cent., the same terms also 
having been accepted by, the operatives in the 
district of Kirkintilloch. The original demand 
of the men was 7} per cent., which they would 
ne doubt have obtained lon, ago had this branch 
of the trade not been very s 

There is a continuance of activity i in the coal 
trade, the demand for shipping coal being very 


An important conference was held on Tuesday 
between the secre’ of the Fife and Clack- 
mannan miners and delegates of the Employers’ 
Association, for the purpose of considering the 
request of the men that the 124 per cent. deducted 
from their wages about six weeks ago should now 
be returned. Statistics were produced by the 
secretary of the men to show that since the 


in this direction which will come into force with 
the commencement of June. The average pit 
ices are about as under :—-Best coal, 8s. to 
6d.; seconds, 6s. to 7s.; common, 4s. 9d. to 
5s. 6d.; burgy, 4s. 3d. to 4s. 9d.; good slack, 
3s. 6d. to 3s. 9d.; and common about 3s. per ton. 
The commencement of the gas coal season is 
g inquiries into the market for this class 
of fuel, and several contracts have been made on 
the basis of 6s. 3d. to 6s. 9d. per ton for good 
Lancashire screened gas coal at the pit mouth. 
A fair amount of coal is going away for ship- 
ment, _,Steani classes meeting with an extra 
din of the North Wales — 
Better qualities, ‘suitable for house fire —— 
are also in tolerably good demand for shi o' 
coastwise, but the foreign trade in only moderate. 
For delivery at the high level, Liverpool, or 
Garston docks steam coal a 6s. 6d, to 7s., 
ani house coal 7s. 9d. to 8s. per ton. 
Coke continues in fairly good demand at late 
rates. 
Barrow.—If I am able to chronicle a slightly 
better tone for the week in the hematite pig iron 
market, it must not be taken as an indication 


' that the tone of business has improved. 


During 
the week sales have been rather more abundant, 


reduction took place the trade has improved. 
The accuracy of hi were in some respects 
disputed by the employers, but they nevertheless 
made a promise that they would make an effort 
to obtain higher prices for their coals, in which 
case the men’s demand would be conceded at vo 
end of three weeks, on condition that they 

up their policy of restriction and reve rm 
working full time. 

Messrs. Wm. Baird and Co, have discovered a 
new coal-field in the neighbourhood of Irvine, in 
proximity to collieries which they are at queen 
working, and are making preparations for open- 
ing up what is expected to prove a very valuable 

dition to the mineral resources of the district. 


WALES & ADJOINING COUNTIES. 


(From our own Correspondent.) 

THE new Taff Vale Railway station at Cardiff, 
with its subway, was opened this week. The 
whole has been designed and carried out by Mr. 
H. O. Fisher. Next week the agricultural show 
—Bath and West of England—will be opened at 
Cardiff, and it is ya oy that the various rail- 
ways will be taxed to utmost. 


The Cyfarthfa Railway Bill, now in the House 
of Lords, has been postponed until the second 
week in June. 

The Cambrian Steamship Com has been 
floated at Swansea, capital £40, 800 shares 
of £50 each. This company is building an addi- 
tional steamer to run between Swansea and New 
York. Four thousand tons of patent fuel left 
Swansea last week. 

The tin-plate trade of the Llanelly works is look- 
ing up, ee general, but slight, improvement must 
be noted. So far, the improvement has shown 
itself in an increased demand, and a slight 
increase of a few pence per box. Prices are still 
omg too low, many orders being on hand from 

15s. 3d. to 15s. 6d. per box, ordinary coke plate. 
Fifteen per cent. less production is scarcely likely 
to affect the condition of things; but the remedial 
influence is at work, for the feeble tin-plate works 
are succumbing right and left. 

The iron trade is dull, and little business is 
doing. I hear of few, if any, substantial orders 
being placed. Newport has been making large 
consignments to Santos, Rotterdam, and Havre. 

The coal tram-men of Cardiff have been 
organising, in order to oppose the Bute Dock Bill. 
Last week a fine iron screw tug for Messrs. Guy and 
Son, of Cardiff, was launched from the yard of 
Messrs. Finch and Co., Chepstow ; length 35ft., 
breadth 16ft. Gin. , depth 10ft. Gin. Her engine will 
be 350 indicated ‘horse-power, and is being con- 
structed by Mr. J. Hall, of the Cardiff foundry. 
It is a single cylinder hi h-pressure surface con- 
densing engine with duplex expansion valves of 
the Bodmer type, and the gear for adjusting the 
grade of expansion is of an entirely novel design. 
The point of cut-off ranges from } to { of the 
stroke. The boiler pressure is 85 lb., and the en- 
gine will run at 128 revolutions per minute. 


THE PATENT JOURNAL. 


Condensed from the Journal of the Commissioners of 
Patents. 


*,* It has come to our notice that some applicants of the 
Patent-ofice Sales Department, for Patent Specisications, 
have caused much unnecessary trouble and annoyance, 
both to themselves and to the Patent-ofiice officials, by 
giving the number of the vage of THE ENGINEER at 
which the Specisication they require is referred to, instead 
of giving the proper number of the Specification. The 
mistake has been made by looking at Tue Enocrneer 
Index and giving the numbers there found, which only 
refer to the pages, in — of turning to those pages and 
finding the numbers of the Specification, 


Applications for Letters Patent. 
*,* When patents have been “communicated” the 
“name and address of the communicating party are 
printed in italics. 


16th May, 1882. 


2286. ELecrric Lamps, R. Kennedy, Glasgow. 

2287. Treatine Liven, F. Glaser.—(H. Knab, Bavaria.) 

2288. ELecrric Lames, E. L. Voice, London. 

2289. Tin-pLates, T. Bowen & E. Jenkins, Morriston. 

2290. Winpinc Yary, B. M. Knox, Kilbirnie. 

2291. Raisinc WATER, W. Anyon&J. Lund, Manchester. 

2292. Woven Fasrics, E. Brigg, Bradford. 

2223. InsuLatinc Wires, A. Shippey and R. Punshon, 
Brighton. 

2294. Distnrecratinc, R. Prentice, Stowmarket. 

2295. Dynamo-ELEcTRIC Macuines, B. H. Chameroy, 
Maisons Lafitte. 

CompounpD F. Livet, Notting Hill. 

. J. Longmore, Liverpool. 

3398. Sewinc Macuings, W. R. Lake.—(J. 
Kearney, San gem U.8.) 

2299. Caninets, W. R. Lake.—(A. FitzGerald, U.S.) 

2300. PREVENTING PassacE of Heat, W. T. Whiteman. 
—(J. L. Lee, New York, U.S.) 

2301. Fasteninos for GLoves, J. Hinks, J. Hooper, and 
8. G. Moore, Birmingham. 

2302. ORNAMENTING Winpdows, J. Mitchell, Paris. 

2303. Dryisc Watt Paper, A. M. Clark. —(VJ. &. 
Warren, W. H. Fuller, and J. H. Lange, U.S.) 

2304. Wasuinc Disnes, R. Bramwell, Bayswater. 


17th May, 1882. 
2305. RecisTerinc Apparatus, J. Morris, Liverpool. 


2351. Saccars, A. J, Boult.—(@, Heubach, Lichte.) 

2352. PeramBucLators, J. Preston, London, 
19th May, 1882 

2353. WATER- aay J.T. King.—(@. K. Reber and 7, 
W. Irwin, 

2354. H. Héraud & W. Harrison, Stockport. 

2355, Currine Fives, P. Ewens, Cheltenham, 

2356. Stipe VaLvgs, J. Emery, Erith. 

2357. AscENDING CHIMNEYs, W. Barrett, London. ' 

2358. Srrap Fasteners, Marsden,—(P. Kotch, 
Germany ) 

2359. Tre Vans, W. Mead, London. 

2360. Makino Tea, W. H. nm, London, 

2361, VELOCIPEDES, G. D, Macdougald, Dundee. 

2362, Excings, C. Woodward, Leeds. 

2368, Tonacco Pipgs, J. Stanley, Manchester. 

2364. DyNaMo-ELEcTRIC Macuines, R. Werderman, 
London, 

2365. Ceiinos, W. R. Lake.—(J. Budd, U.S.) 

2366. PREVENTING Exptosions, T. Sheehan, London, 

2367. Arr J. 8. Liverpool. 

2368. Inpicators, G. Hambruch, 

2362. BARREL MACHINES, G. Brewer.—(K. 
Hinchliffe, Canada. 

2370. Evecrric Arc Lamps, J. Brockie, Brixton. 

2371. VeLocipepes, L. H. Curtois, Loughborough. 

2372. Fruit Syrup, T. Webb, Cla pton. 

2373. CLump Patin, aris. 

2374. ke.—(J. Parker, U.S.) 

2375. AIR Pumps, upon-Tyne, 

2876. CLARET, J: Piosser, Upper Clapton. 

20th May, 1882. 

2377. Guiuies, H. Kelly, Hampstead. 

2378. Preservino Leatuer, W. E. Gedge.—(J. M. N. 
F. Granger, Paris.) 

2379. Consumine Smoke, H. C. Paterson, London. 

2380. Vevocipepes, A. Phillips, Birmingham. 

2881. Hor-pLast Stoves, E, A. Cowper, London. 

2382. Gordon, jun., Dundee. 

2883. Cooks, J. C. Mewburn. Chatel, Paris.) 

2384. Foo SIGNALLING, W. E. Langdon, Derby. 

2385, Hose Covp.inos, T. L. Da itretford. 

2386. Drawing Apparatus, L. A. roth.—(R. Schrke, 
Berlin.) 

2387. Cans, N. D. Spartali, Liverpool. 

2388. ComBInG Woot, C. D, Abel. —(F. Glaser, Berlin.) 

2389. Purses, F. Wirth, —(P. Sternberg, Germany.) 

2390. Licutinec Lamps, G. Binswanger, London. 

2391. Seconpary Barreries, J. Pitkin, Clerkenwell. 

2392. Screws, 8. I. and J. Adams, Romford, 


22nd May, 1882. 

2393. Tricycies, F. J. Cocks, Yardley. 

2394, PIaNororrtes, 8. Peppler, London, and J. Carter 

2395. FirxepLaces, H. Greenhous, Worcester. 

2396. Lamps, J. H. Radcliffe, Oldham. 

2397. Evecrric Detector, B. Coyle, Dublin. 

2398. Pumrs, H. Egells and W. A. Kux, Berlin. 

2399. Sewinc Macnrnes, A. A. Fisher, San Francisco. 

2400. Preservine Sauces, C. Bourdon, P; 

2401. AGGLoMERATING Merats, J, Wetter.—(A. Simon 
and V. Petit, Paris.) 

2402. Tubes, B. London. 

2403. Frames, P. M. Justice.—(G@. S. Street, Canada.) 

2404. and Williams, Blaenavon. 

2405. Knockine ur Surets, T. H. Hewson, London. 

2406. Tricyc.e, H. H. Hazard, London. 

2407. Courov, H. H. Lake. —(J. Gemperlé 
Vienna. 

2408. Wire, H. H, Lake.—(G@. Gale, Canada.) 

2409. Execrric Accumucators, H. H. Lake.—(H. Lory, 


aris. 
2410. Scissors, E. G. Brewer.—(J. B. Donop, Paris.) 
2411. Preventive Stack Bopss, A. J. Boult.—(G@ilde- 
meister and Kamp, Germany.) 

412. Marxrne Apparatus, T. Green, Leeds. 

2413. Lawn Mowers, R. Kirkman, jun., Cosby. 

2414. InsutaTino J. Fleming, Hampstead. 
2415. Water Inpicator, G. Binswanger, London. 
2416, Evecrric BaTrenies, H. Lake.—(/. Wallace, U. 
2417. Rino Frames, J. Nuttall, Farnworth, and J. P. 

Tapley, Patricroft. 
2418, Stays, A. Ottenheimer, Stuttgart. 


Inventions Protected for Six pee op 
Deposit of Complete Specificati 
2260. Praninc Metats, G. Richards, —A 
communication from J. Richards, ‘san Francisco,— 
13th May, 1882. 
2261. Ferutes, W. H. Beck, Cannon-street, London. 
—A from A. A. Roland, Paris.—130h 
May, 1 
2278. of Leap, H. Lake, London.—A com- 
munication from G. T. Lewis, Philadelphia.—15th 
May, 1882. 
2302. ORNAMENTING WiNDows, J. Mitchell, Paris.—16th 
May, 1882. 
2303. Dryino A. M. Clark, London.—A 


2306. Fountain Inxstanps, F. F. Benvenuti, 8 

2307. Dry CLosets, F. Versmann. Kleucker, Bruns- 
wick, Germany.) 

2308. ABSORBING Powpenrs, A. E. Robinson, Edgbaston. 

2309. Sprinc Motors, H. J. Haddan.—( 4. ” Marque and 
J. Montcenis, Bordeaux. 

2310. Scnoor Desks, W. R. Peterborough. 

2311. Grapne.s, J. And &W.c , London. 

2312. CHILDREN'S Cots, G. W. von Nawrocki.—(L. 
Schmetzer, Germany.) 

2313. Tapes, G. W. von Nawrocki.—(L. Schmetzer, 
Germany.) 

2314. G. W. von Nawrocki.—(L. Schmetzer, 


Germai 
2315. 7 Apparatus, W. Burrows and G. 
Dawson, 
2816. RouuNG Bars, J. Farmer, Glasgow. 
2317. A. W. L. Reddie. +E. Merrill, 0.8.) 
2318. ELECTRIC Morors, J. A. Cumine, Clerkenwell. 
2319. Fenorxe Wire, EB. G. Rock.—(J. Lees, J. W. Rock, 
and C. G. Moore, Oamaru, New Zealand.) 
2320. WaTER WHEELS, A. Figge, London. 
2321. Letter Forms, B. C. Scott, Regent's Park. 
2322. Steam STEERING ENGINEs, G. Robson, Sunderland. 
2323. PRESERVING BeveRaGes, W. A. Barlow—(H. Hohl, 
Switzerland.) 
2324. Sream Borrers, F. H. F. Engel.—(A. W. Schultzs 
and G. Meyer, 
2325. Boors, &c., P. ustice,—(S. H. Hindley, U.8.) 
2326. DRIVING Macurnery, C. Truman, Birmingham. 
2327. Arracuine Kwnoss, T. H. P. Dennis, Chelmsford. 
2328. Dovustine Corron, F. J. ‘Smith, Heywood. 


18th May, 1882. 
2329. Gas Encines, W. B. Hutchinson, London. 
2330. Curckine Apparatus, W. B. Llewellin, Bristol. 
2331. Bepsteaps, 8. Isaacs, Birmingham. 
2332. ApsusTaABLE CuairRs, J. Cowan, Live: 
2333. Canogs, J. T. Grindrod. 4 
2334. PERMANENT Way, F. C. Glaser.—(Bochumer 
Vereins fir Bergbau und Gussstahi, een Bochum.) 
2335, Lamp Fittines, C. Defries, Lo 
2336. Licutinc RaiLway ‘J. Handford. 
—(W. A. Stern and H. M. Byllesby, New York.) 
2337. Exornes, H. Guthrie, Longsight. 
ANIMAL CHARCOAL, H. E. Jones, Srey 
2339. ANIMAL CuarcoaL, J. W. Ingham, Bo’ 
2340. DyNamo-EL@cTRIc Macuines, C. W. 
B. F. Elphinstone, Canada. 
Metatuic Tupes, W. E. Everitt, Birmingham. 
Gas ENGINEs, Watson, Harrogate. 
2343. Macuines, W. Lake.—(G. Gowing, U.8.) 
2344. Fire-aros, T. ham. 
2345. Gas-moror Enoines, 8. and H. N. Bickerton. 
Ashton-under-Lyne. 
2346. OVERMANTLES, G. H. Haywood, I 
2347. SuprorTinc CANDLEs, E. Ui. Deetjen 
and Co, Berlin.) 
2348. INCANDESCENT Lames, 8, Emmens, London. 
2349, ELgorricaL Apparatus, 8. H. Emmens, London. 
2350. Horse H. J. Haddan.—( R, Fesch and 
Co., Leipzig.) 


arren, W. 
and J. H. Lange, New York.—l6th May, 1882. 
2325. Boots and Suoes, P. M. Justice, London.—A 
communication from 8. K. Hindley, Worcester, U.S. 
—lith May, 1882. 
2374. Spoois, W. R. Lake, London.—A communication 
from J, M. Parker, Pawtucket, U.S.—19th May, 1882. 


Patents on which fhe Stamp Duty of 
£50 has been paid, 
Cleminson, —lith May, 


7. inc Arr, W. T. Sugg, London.—20th May 


2129. Frames, J. Barbour, Belfast.—28¢h 
May, 1 

2055. Rampway Sieerers, W. Brown, Smethwiek.— 
23rd May, 1879. 

ae cLoTH, F. Walton, Twickenham.—4th 

2039. Propucina Piates, Wayte and C. Herzog, 

2069. Preparinc Meta PLATEs. rey, Maesteg.— 
—23rd May, 1879. 

2024. Horsesnogs, J. A. Huggett, Clapham.— 21st May, 


1879. 

2141. CHA¥F-CUTTER, T. Clarke, Nova Scotia.—20th 
May, 1879. 

2282. Forainos, G. Ratlifie, Liverpool.—l0th 
June, 1879. 

1983. Hose Cour.inas, E. Schultz, Berlin.—19th May, 


1879. 
1985. TRANSMITTING, &c., Motion, T. A. Weston, Lon- 


don.—19th 

2002. CLEANING T. Bradford, Manchester,—20th 
May, 1879. 

2042. Pouriryinc Pararrine, J. Calderwood, West 
Calder.—22nd May, 1879. 

2046. wa Om, W. R. Lake, London.—22nd 

79. 

CUTTING R. Furnival, Man- 
chester.—28th May, 1 

STEAM, Wright, Tipton.—29th May, 


2646. Mov_pine Bricks, E. de Pass, London.—30th 


June, 1879. 
2015. TRAVELLING Cranes, L, bottom and T. 


Mannock, West Gorton. 21st May, 1879. 
Boots and J. Blakey, Leeds,—21st May, 


1879. 
2040, Traction, J. L, Haddan, London.—22nd May, 
2049, Evz-suape, W. R, Lake, London.—22nd May, 


9. 
MecuanisM, J, Reeves, Birmingham.—29th 
ay; 


Patents on which the Stamp D 
£100 has been paid. 


2062. [Bearninc G. Spencer, London.—4th 
June, 1875, 
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1817, EARTHENWARE Pires, H. Doulton, Lambeth,— 
19th May, 1875. 

1964, SUPPORTING SHELVES, M. Ker, London,—28th 

, 1875. 

Leaturr, H. Loewenberg, London.— 
19th May, 1 

1864. Sopa, &c., W. Jones and J. Walsh, 
Middlesbrough- -on-Tees.—2ist May, 1875. 

2296. — Heaps, Rowse, London.— 
23rd June, 1 

1889. Pisron A. M. Clark, London,—22ad 


, 1875. 
1090. Tea-Lea¥r, W. Haworth, London. ~28th 
May 1875. 


Notices of Intention to Proceed with 
Applications, 


Last day for fling opposition 9th June, 1882. 
181. VeLocirepes, G. Moss, Barbican.—13th January, 
882. 
194. Saves, D. R. Ratcliff, Finsbury.—13th January, 


882. 
195. Workixo Wire Ropss, G. Cradock and I.. Gooder, 
Wakefield.—13th January, 1882. 
205. Repvetna Rock, J. C. Mewburn, London.—A 
communication cae J. Tayler. - 14th January, 1882. 
210. Vevocirepes, W. Soper, Reading. —14th January, 
1882. 


216. Preventixe the of Canues, &c., T. Cock- 
shott, East aoe and H, M. Goodman, Cat- 
ford —16th January, 188 

222. Fountains, C. H. Kessel and C. Kessell, London. 
—l6th January, 1882. 

224. W. R. Lake, London.—A 
communication from J. 8. Williams. —16th January, 


1882. 

230. Lamps, Cc. W. Siemens, Westminster -- 17th 
January, 1882. 

234, DYNAMO-ELECTRIC Macuryves, W. R. Lake, Lon- 
don.—A communication os . A, Hussey and A. 
8. Dodd.—17th January, 188 

2538. LAMINATED Srrinos, H. Woodruff and G. Barson. 
Sheffield.—-18th January, 1882. 

272. Movixa Tarcets, 8. T. Lander, Mere.—1l9th 
January, 1882. 

285. Carriace Lamps, W. Howes and W. Burley, 
Birmingham, —19th January, 1882. 

296. Hoas, F, Engel, Hamburg.—A com. 
from J. H. & J. D. Koopmann.—20th January, 1882. 

208. Copvine Presses, F. H. F. Engel, Hamburg.—A 
com. from P. Schneider. —20th January, 1882. 

305. Evecrric Lamps, J. N. Aronson, London,—2lst 
January, 1882. 

$12. Sprvpies, W. R. Lake, London.—A communica- 
tion from G. H. Miller.—2lst January, 1882. 

327. Breecn-Loapisa Guws, 8., R, and W. Trulock, 
Dublin. —23rd January, 1882. 

339. pane Execrric Lamps, E. de Pass, London. 
—A com, Abdank,—23rd January, 1882. 

357. ieee, J. Hinks, T. Hooper, and F. R. 
Baker, Birmingham.—24th January, 1882. 

408, Moisrenino Paper, F. C. Glaser, Berlin —A com- 
munication from H. F. Schéller,— 26th Janvary, 1882. 

477. Sprinos, ll. J. Haddan, Kensington.—A com- 
munication from W. Barnes.— 3lst January, 1882. 

Guns, 0. Jones, London.—31st January, 


on G. Little, New Jersey.—lst 
February, 1882. 

539. Bepsreaps, J. R. C. and G. 0. 
Aston, Birmingham.—8rd February, 188! 

551. Fisrovs Mareriais, F. Wirth, 

e.—A communication from the Society for the 

Manufacture of Wood Pulp.—4th February, 1882. 

604. Decorticatinc TexTiLe Fasrics, Berthet, 
Paris.—8th February, 1882. 

632. 8. C. C. Currie, London,--9th Feb- 
ruary, 1882. 

677. W. E. Langdon, Derby.— 
11th February, 1882. 

784. Mowrne and Rearrxa, W. R. Lake, London.—A 
com. from C. W. Levalley. —lith February, 1882. 

813. Connectinc Boats, E. J. Evans, Sud) 20th 
February, 1882. 

1029. Evecrric Lamps, F. Wright and 

. W. W. Mackie, London.—3rd March, 1882. 

1081. Vacuum Pumps, F. Wright and M. W.W. Mackie, 
London. —3rd March, 1882. 

1083. Suarinc Heatep Grass, F. W. W. 
Mackie, London.—8rd March, 1 

1074. Feepine J. Ripley. and T. Scholes, 
Bolton.—6th March, 1882. 

1410. Inoress and to Tueatres, U. Beott, 
London.—23rd March 2. 

1488. Loom, J J. and J. Blackburn,—28th 

fare 

1491. Sappie Bars, J. Oldmeadow, Cheltenham,.—28th 
March, 1882. 

1527. Ratmtway H. Morris, Manchester.— 
29th March, 188) 

1587. SECONDARY Barreriss, A: Tribe, Notting Hill.— 
Ist Apri, 1882. 

1849. Printinc, W. R. Lake, London,—A communica- 
tion from P. Reid & J. Eastwood.—18th April, 1882. 

ARC Lames, A. B. Brown, Edinburgh. 

1890. Eves, F. Deptford.—20th April, 1882. 

1893. CuttivaTinc Lanp, M. R. Pryor, Stevening.— 
20th April, 1882. 

1909. of T. Dence and J, J. Mason, 
London,—2lst April, 1882. 

22nd April, 188: 

1927. APPLYING Cotours, J. Mugnier, Lyons.—22nd 


, 1882. 
1938, CENTRIFUGAL Serarators, F. H. F. Engel, Ham- 
—A com, from H. Petersen.—24th April, 1882. 

1952, Nor Lock, H. J. Haddan, Kensington.—A com- 
munication from W. Courtenay.—25th April, 1882. 

1964. CarniaGE Brakes, A. Archer, Liverpool.--26th 
April, 1882. 

1988. VaLve, E. H. Greeven, Cheapside.—A communi- 
cation from G. A April, 1882. 

2042, Tempies for Looms, W. Lake, London.—A 
communication from La Société de Tassigny Fréres 
et Cie.—291h April, 1882. 

2068. Seconpary Batrery, C. H. Cathcart, Sutton, 
and C. B. G. Cole, London.—2nd May, 1882. 

2223. Car CoupLinos, H. J. Haddan, ensington.—-A 
communication from R, M. Brooks.—11th May, 1882. 


Last day for filing opposition, 13th June, 1882. 

227. G. W. Hart, Portsea.—l7th Janu- 
ary, 1 

233. " E. Clarke, Todmorden.—17th 
January, 

240. Cicaretres, W. H. Beck, London.—A communi- 
cation from E. F. Leblond. —lith wouwr'g) 1882. 

246. Provens, J. Hornsby, Lincoln, and I, Trolley, 
Spittlegate.—17th 1882. 
248. InnaLaTion Cuambers, W. A. Barlow, London.— 
A from L, Encavsse ct Canésie.— 
17th January, 188 

251. RECORDERS, ‘Pickwell, Kingston-on-Hull.—18¢th 
January, 1882. 

“=? Brakes, W. Wakefield, Dublin.—18th January, 

255, SEWING Macuines, M. H. Pearson, Leeds.—18th 
January, 1882. 

263. THREE-LEGGED Iron Ports, D. Cowan, Stirling.— 
19th January, 1882. 

267. Cacgs or Hoists, J. Lindley, Manchester.—19th 
January, 1882. 

275. Extractinc and Sitver, L. F. Gowans, 
London.—19th January, 1882, 

278. ELECTRO-HYDROTHERAPEUTIC TREATMENT, W. A. 
Barlow.—A communication from L, Encausse 2 
Canésie.—19th 1882. 

282. Srapx, N. W. Wallace, King’s Royal Rifles.—19th 
January, 1882, 


283. Trencues, A. M. Clark, London.—A communica- 
tion from M. E. Pidgeon. —19th January, 1882. 

289, Seconpary Batreries, J. Humphrys, Norwood. 
—20th January, 1882. 

299. MeTatiic Siacs, 8. Pitt, Sutton.—A communi- 
cation from G, Rocour.—20th January, 1882. 

$11. PHospuatic H. Y. D. ’ Scott, Syden- 
ham.— 21st January, 188' 

317, Sanrrary Crosers, J. "Holroyd, Leeds.—2lst Jan- 


uary, 1882. 

$18, Cottectina Money, J. Kaye, Kirkstall.—21st 
January, 1882. 

$21. Brace Buckies, T. Walker, Birmingham.—21st 
January, 1882. 

$46, Evecrric Lamps, R. E. B, Crompton, London.— 
January, 1882. 

849. and ‘Suoes, H. Loads, Norwich.—24th Jan- 
uar: 

404. Borris, T. Wood, Portobello.—26th Jan- 
ua 

ENGINEs, 8. Withers, Torquay.—27th Jan- 


Lares, J. Dewrance, London.—27th January, 


438. DecoratinGc Papers, J. Imray, London.—A com- 
munication from A. Cottais.—28th January, 1882. 

446. LysPEecTING Cc. A. Fox, Birkenhead.—A 
com. from R, P. C, Sanderson.—28th January, 1882. 

509. SALT-cakE. G. 8. Hazlehurst, Runcorn.—2nd 
February, 1882. 

544. Cuttina Bricks, G. Otway, Brixton.—4th Feb- 
ruary, 1882. 

578. Evecrric Lamps, B. J. B. Mills, London.—A 
com. from M. Thomas,—7th February, 1882. 

598. Breap Maxrno, A. M. Clark, London.—A com- 
munication from T. H. Poupon.—7th February, 1882. 

617. SMALL-ARMs, W. M. Scott, Warwick, and T. Baker, 
Aston,—8th February, 1882. 

14. W. Randle, Birminghaw.—15th February, 


780. + Governors, I). Greig and M. Eyth, Leeds. 
—l7th February, 1882. 

842. Measurino Gas, A. G. V. Harcourt, Oxford.—21st 
February, 18 

909. Orth, Washington.—A communication 
frem W. E. Doubleday. —24th February, 1882. 

960. METAOXYBENZALDEHYDE, J. A. Dixon, Glasgow. _ 
A com. from C. Keenig.—28th February, 1882. 

1032. Swiamrnea, C. D. Abel, London.—A communica- 
tion from J. A. ‘Andrée.—3rd March, 1882. 

1388. Cuimney Tops, G. Kent, Portsea.—22nd March, 

2 


1882. 

1431, Coprer Prates, T. Smith, Stoke-on-Trent.—24th 
March, 1882. 

1673. CrRCULAR Macurne, H. Barratt, Not- 
tingham.—6th April, 1 

1724, CoLountnc MatrTers, Erskine, Glasgow.—A 
communication from the Farbwerke vorm. Mcister, 
Lucius, and Briining.—12th April, 1882. 

1815. Automatic Osturator, L. A. Groth, London.— 
A communication from L. Freyre.—17th ‘April, 1882. 

1888. Marine Enotes, J. F. and M. Rankin, Greenock. 
—20th April, 1882. 

1902. Guarps, W. Selley, Manchester.—2lst April, 


188: 

10944, W. L. Wise, Westminster.— 
A com. from J. A. Westerman.—24th April, 1882. 
1966. Paavemecee Smoxe, W. Begg, Sale.—26th April, 

1882. 


Suors, D., P., and N. Fraser, Arbroath.—28th 
pri, 
2016. GLove FAsTeNERs, W. J. Walden, London.—28th 


\pril, 1882, 

2026. Rerricerator, W. R. Lake, London.—A com. 
from D. W. Davis & E. W. Voigt. April, 1882. 
2031. SprnpLes and Puteys, G. Golland, Nottingham. 

—29th April, 1882. 
7. A. B. Brown, Edinburgh.—1lst May, 


W. W. Wynne, Hornsey.—lst May, 


2057. Gas Enornes, C. M. Sombart, Magdeburg.—lst 
May, 1882. 

78. Connectinc Links, G. and J, Brunlees, 
Westminster.—2nd May, 188: 

2303. Dryinc Paper, Clark, London.—A 
communication from J. 8. Warren, W. H. Fuller, 
and J. H. — May, 1882. 

2325. Boots Suoes, P. M. Justice, London.—A 
communication from 8. K. Hindley.—17th May, 1882. 


Patents Sealed. 


(List of Letters Patent which passed the Great Seal on the 


19th May, 1882.) 
Fisn, G. Leach, London.—19th November, 


5090. Borries, E. Edwards, London.—2lst November, 


881. 

5091. GENERATING Hi. Defty, Middlesbrough.— 
22nd November, 188 

Buvsteav, A. Boult, London.—22nd Novem- 

5103. Water, E. Wimshurst, Victoria Park. 

nd November, 

5106. VeLocirepes, W. Price and W. D. Overton, 
Hampté@n Wick. ‘November, 1881. 

5110. GeNeraTinc Morive Power, R. Hallewell, 
Blackburn.—23rd November, 1881. 


5113. W. T. Eades, Birmingham.—23rd 


November, 1 
5122. J.C. Bromfield, Brighton.—23rd 
November, 1881. hie. 
5123. Vacuum Brakes, J. A. F, Aspinall, Du - 
23rd November, 1881. 
5134. Spinnixa, W. Emmott, Manchester.—24th 
Ripl dT. H. Brigg, Bradford. 
PINNING, and T, ‘ord.— 
24th November, 
5139. Tricycies, F. Beauchamp, Edmonton.—24th 


‘ovember, 1881. 
L. A. Groth, London.—24th November, 


&c., J. H. and L. Wilson, Todmorden. 
—Uth November, 1881. 

5155. Mineral, Susstrances, T. H. Cobley, 
Dunstable.—25th November, 1881. 

5158. Inpicatinc Apparatus, A. Turner, Worcester.— 
25th November, 1881, 

Hoss, W. Raven, Leicester.—25th No- 
vember, 

5163, TWo-WHEELED CarriacEs, J, M, Stuart, London. 

—26th November, 1881. 
5178. Gas Motor 'ENarNes, J. Shaw, Hightown.—26th 


‘ovember, 1881. 
5189. BURNING PoTrrERYWARE, J. Roberton, Glasgow. 
—28th November, 1881. 
5198, Seconpary Battery, C. H. W. Biggs and W. W. 
Beaumont, London.—28th November, 1 
5207. UniLisine WASTE Lime, EL. Ransome, San 
th Ne 


1881. 

5241. Feepine Printine Macuings, J. H. R. Dinsmore 
and F. Hoyer, Liverpool.—s0th November, 1881. 

5248. ORNAMENTAL Gtass, H. H. Lake, London.—30th 
November, 1881. 

5261. Seconpary Batreries, H. E. Newton, London. 
—I1st December, 1881. 

5273. Capsutes, J. Imray, London.—2nd December, 


1881. 
J. Redgate, Nottingham. —3rd Decem- 


5295. the Frep of E. 
Newton, London.—8rd December, 1881. 

5298, CRANES, W. D. Priestman, Kingston-upon-Hull. 
—8rd December, 1881. 

5823. Currina Macuines, W. Lorenz, Carlsruhe.—6th 


December, 1881. 
5337. Cup or Hotper, R. Burgess, Shepherd's Bush, 
December, 


5352, Compositioy, R. Corsham, Stoke New- 

. Rounpasoots, F, 8 

December, 1881. 


5489. Borrves, F. Wirth, Frankfort-on-the-Maine,— 
15th 1881. 

5571. FLoor CovERINGs, A. M. Clark, London,—20th 
December, 1881. 

5685. Wearina AppareL, W. R. Lake, London.—27th 
December, 1881. 

387. PuriFyina Coan Gas, J. Walker, Leeds.—26th 
January, 1882. 

835. Aspestos Paints, C. J. Mountford, Birmingham. 
—2lst 1882. 

aa Ovens, B . Cochrane, Durham.—24th February, 


1008. Jornts for Rais, A. Davy, Sheffield.—2nd 
March, 1882. 

1013. Traps and Tuses, A. M. Clark, London.—2nd 
March, 1882 

1019. Fire- C. J. Mountford, Bir- 

— —8rd March, 1 

1057. UGAR, Cc. Scheibler, Borlin.—4th March, 1882. 

1083, FrLoarine Licuts, J. Imray, London. — 6th 
March, 1882, 

1085. ELrecrro Macnets, W. P. Thompson, London.— 
—ith March, 1882. 

1183. Corkscrews, G. W. von Nawrocki, Berlin.—11th 

2. 


are) 
mm TELEPHONES, A. W. Rose, London.—16th March, 


1309. Measurina Distances, J. P. Nolan, Tuam.— 
17th March, 1882. 

1399. Furnaces, J. Burch, Stockport, and W. Evans, 
Manchester.—22nd 1882, 

1499. Fire-ENGINE Hose, W. R. Lake, London.—28th 
March, 1882. 

1552. Screws and Boxts, W. R. Lake, London.—30th 
March, 1882. 


(List of Letters Patent which passed the Great Seal on 
the 23rd May, 1882.) 

5144. Brastisc Rock, E. Edwards, London.—24th 
November, 1881. 

5148. PeramBuxators, T. Steen, Ripley.—25th Novem- 
ber, 1881. 

5153. (Surwars, J. Thomson, Newcastle-on-Tyne, and 
G, Cooper, Penarth.—25th Nov: 

pan VENTILATING, F. Lonholdt, London.—25th Novem- 

er, 188 
A. Kinder, London.—26th November, 
1 


. A. Barlow, London.—26th 


5174. Fasrics, L. Webster, Dewsbury.—26th 
November, 1881. 
5175. Recorpinc D. Young, London.—26th 
November, 1881. 
5180. &., Macuines, T. Bradford, Man- 
chester.—28th November, 1881. 
5183, Puriryine Water, P. Spence, Manchester.—28th 
November, 1881. 
5200. Gas 1. W. Snelgrove, Melksham.—28th 
November, 1881. 
5201. Motive _ Enornes, W. W. Tonkin, Surrey. 
52 ATING TIN-PLATE, opkins, Birmingham. 
—29th November, 1881. 
5225. EXTINGUISHING Fire, W. H. Phillips, Nunhead. 
—29th November, 1881. 
5233. Ligatinc by Execrricity, W. R. Lake, London. 
—30th November, 1881. 
5236. Steerinc Apparatus, J. N. Holliday, Sunder- 
land.— 30th November, 1881. 
5260. Friction CouPLincs, J.C. Eckardt, Stuttgart.— 
1st December, 1881. 


5271. Punirrixg Copper, F. Claudet, London-—2nd 
1. 


1881. 
Rotary Enores, W. 


W. F. King and A. B. Bro 

272. AM. F. and A. wn, 

5278. Puriryine Gas, J. B. Spence and J. Desvignes, 
London.—2nd December, 1881. 

FvusisLe Pioos, H. J. Harman, Manchester.— 

nd December, 1881. 

3 N.K. Husberg, London.—3rd Decem- 
er, 

5291. PREPARING CHROME Rep, &c., W. Spence, Lon- 
don.—3rd December, 1881. 

5292, Sprnnine Corroy, &e., J. Leyland, Bolton.—3rd 
December, 1881. 

5359. Boots and Suors, F. Richardson, Providence, 
U.S.—ith December, 1881. 

5371. J. "Bissett, Glasgow.—8th December, 


188 
Miits, W. P. Thompson, London,—9th 
W. H. Marks, London.—10th December, 


5687, -LOADING Guns, T. Nordenfelt, London. 
—lith December, 1881. 

5539. BREECH-LOADING T. Nordenfelt, 
London.—17th December, 1 

5618. ELecrric Licut ted D. Graham, Glasgow. 

22nd December, 1881. 

5706, Lupaicarina Bearrxes, H. Reisert, Cologne.— 
29th December, 1 

Currers, C.D. Abel, London.—29th Decen- 
er", 

5712. Yarn, C. W. Lightoller, Manchester, and J. 
Longshaw, Preston Brook.—29th December, 1881. 

115. Dyerme, &c., W. Birch, Salford. —9th’ January, 


1882, 

119. E. R. Wethered, Woolwich.— 
9th January, 1 

170. Cass, J. kbbott, Bideford.—12th January, 1882. 

304. On Car, T. Watson, Paisley.—21st January, 1882. 

392. ELgcrric Licut, W. P. Thompson, London.—26th 
January, 1882. 

459. PeramButators, &c., E. Andrews, Sudbury.— 
30th January, 1881. 

660. Wasuine Sitk, N. Bradley, Manchester.—11th 
February, 1882. 

R. B. Thomson, Dundee.—10th March, 


us. “Sue Vatves, W. Jones, Manchester.—11th 
March, 1882. 

1318. Gas-MoTOR C. G. Beechey, Liverpool. — 
18th Murch, 1882. 


List of SpepiBeetions ublished during the 
" week ending May 20th, 1882. 


3945, 2d.; 2d.; 4248, 6d.; 4250, 8d.; 4290, 6d.; 
360, 6d.; 4369, 6d.; 4875, 4379, Sd; 4415, 6d.; 
4418, 6d.; 4490, Qd.; 4434, 6d.; 4435, 6d.; 4439, 6d.; 
4440, 6d.: 4442, 6d.; 4448, 6d.; 4450, 6d.; 4451, 6d.; 
4452, 6d. 4453, 6d.; 4454, 6d.; 4455, 4d.; 4458, 6d.; 
4459, Gd.; 4460, 6d.; 4461, 6d.; 4464, 6d.; 4 
4466, 6d.; 4470, 6d.; 4472, 6d.; 4473, 2d.} 4474, 8d.; 


4537, 6d.; 4539, £4540, 6a; 6a.; 6d.; 
4547, 6d.; 4548, Sd.; 4549, 2d.3 4550, 6d.; 4551, 6d.3 
4552, 6d.; 4553, 6d. 4554, 2d.; 4555, Qd.3 4557, 6d. 
4°61, 4d.; 4562, 4d.; 4564, 2d.; 4565, 2d.; 4566, 

6d.; 4569, 6d.; 4570, 2d.3 4572, 6d.; 4574, 8d.; 
6d.; 4576, 6d.; 4579, 2d.; 4580, 2d.; 4581, 2d.; 


4575 

4582, 2d.; 4583, 2 6d.; 4587, 6d.; 4589, 2d.: 
4590, 4d. 4591, 2d.; 4493, 6d.; 4598,’ 6d.; 4599, 4d. 
4601, 2d.; 4602, 2d.; 4603, 6d.3 


4642, Gd.; 4646, 6d.; 4652, 6d.; 4681, 4d.; 5440, 6d.; 
5580, 4d.; 380, 6d.; 650, 4d.3 819, Sd.; 838, 6d. 


*,* Specifications will be forwarded by ban 4 from 
the Patent-office on receipt of the amount of price and 
pee Sums oxceeding 1s. must be remitted by 

‘ost-office order, made payable ig Pee Post-office, 5, 


h Holborn, to Mr. H. Reader Lack, her Majesty’s 
often, 8 pton-building y-lane, 
London, 


ABSTRACTS OF SPEOIFIOATIONS. 


Prepared by ourselves expressly for THE ENGINEER at the 
office of Her Majesty's Commissioners of Patents. 


2482. E.ecrric Macuines, G. Brewer.—7th June, 
1881.—{4 from T. A, Edison, New 
Jersey, U.S.) 

This relates to the yay pee of resistances in the 
field magnet coils, or in the main circuit, and other- 
wise spening and controlling the generation of the 
current. 


3945. Markers ‘BY &e., J. Taylor, 


Birmingham.—12th t 1881.—(Pr 
protection not 2d. 
The pipeclay, crayon, or other material used to mark 


cloth, &c., is provided with a metallic case, in which 
it is held with its edge projecting when in use, and 
within which it may be withdrawn so as to protect it 
when not in use. 


4048. Marcu-nox, J. Darling, Glasgow.—20th Se 
tember, 1881.—(Provisional protection not —_ 


The object is to protect a match from 
out when lit in the open air, = it consistsin 
a perforated chamber in the bo 
4248. Perroteum Lame B. Schwarz and 

tsberg, Berlin.—1st October, 1881.—(Com- 
ete. 

This relates to burners for burning heavy ee 
carbon oils, and it consists in introducing a 
conical ventilator between the burner and the lamp 
fflase, its edge projecting up peed the wick tube. 

e ventilator is provided with helical slits, so that 
air entering is caused to travel in a spiral form. 
upper edge of the ventilator may a formed with teeth 
so as to break up the current of 
4250. SeraraTinc GASES FROM EACH OTHER, &c., EB. 

P. Alexander, London.—1st October, 1881.—(A com- 
munication from H. a and the “firm of W. Lefeldt 
and Lentsch, Germany.) 8d. 

This relates to a continuous mode of separating 
mixed gases by ‘coatiienal force, and consists in the 
use of a revolving drum, in which the gases nee 
themselves according to their different spec: 
ee on suitable “ae being provided to draw off the 


4255. Gatvanic Batrerres, A. Watt. 
—lst October, 1881. 

The ~~ ‘uses lead coated with a mixture of 
calcium hydrate, manganese dioxide, and sodium or 
calcium chloride, or ae material known in the alkali 
trade as Weldon mud, aanet with pulverised coke or 
granulated lead. A second form has alternate layers 
of carbon and manganese dioxide. 

4290. Printinc &c., W. R. Lake, 
London.—3rd October, 1881. (4 communication frou. 
C. B. Benedict, Buffalo, U.8.) 6d. 

An endless apron receives the material to be printed, 
and receives a step-by-step movement, so as to 
the material under a printing platten, to which a 
reciprocating motion is imparted. 

4294. Incanpescent Evectric Lamps, A. G. Schaeffer. 

This patent, which is for exhausting the globes 
through a small metallic tube, which also acts as a 
conductor, and avoids the projecting glass seal piece, 
was incorrectly eee in our joageeniens of the 12th 
May as not proceeded wi 
4340. Gas Motor C. T. Wordsworth, Leeds, 

and T. Browett and 4H. Lindley, Salford.—Sth 
October, 1881. 4 

One part of the invention consists in forming the 
advancing edge of the chamber B or cavity of the slide 
A, containing the = or gases by which the explosive 
charge within the cylinder of the engine is ignited of 
a curved form - vith notches. Another part relates 
to arrangements of governors for gas motor engines, 


“Yi 


and ists in ar ts whereby in case of the 
engine running slow or becoming stopped from any 
cause, the gas supply will be cut oft. A third improve- 
ment consists in substituting one or more washers or 
of asbestos millboard for the springs ordinarily 
used for retaining the slide cover, Other improve- 
ments are described. 
4360. ManuracturE or Snow, F. N. Mackay, Liver- 
pool.—7th Octeber, 1881. 6d. 
This consists, First, in causing water or spray to 
_ a chamber in which a vacuum is maintained, 
suitable Lier map fluid being caused to cir- 
te round such ; Secondly, to the production 
of a great degree of cold nf the compression and ex- 
is compressed by pumps 


sion to water or 
into it ; Fifthly, in apparatus for carrying the solo 
of the process into effect. 


4369. TreaTiNe SuBSTANCES TO OBTAIN 
THEREFROM AMMONIA OR SALTs OF AMMONIA, W. 
H. Marriott, Huddersjield.—7th October, 1881. 


me “apparatus employed consists of two retorts or 
om las and a saturator. In the first retort coal or 
e is consumed, the combustion being maintained 
by a fan and a steam blower, and this retort is of such 
size as to effect the combination of all the oxygen of 
the air or steam admitted to it with the ignited coal 
or coke, thereby forming carbonic acid, carbonic 
oxide, and hydrogen. These gases, mixed with the 
nitrogen from the air, are ee to the bottom of 
the second retort, containing the nitrogenous sub- 
stances to be treated. The gases there meet a current 
of air, the oxygen in which combines with the 
carbonic and hydrogen, thereby 
e nitrog su 
stances. The gases from the second retort pass to the 
saturator, bee contains sulphuric acid, wherein all 
the ts are retained, and 
the residual bg after traversing a series of con- 
densers, are finally burnt. 


43'75. AND OTHER Movements, B, 
James, New York:.—S8th October, 1881. 6d. 

The object is to equalise and strengthen the power 
of coil mainsprings for timekeepers and other me- 
chanical movements, and to simplify, improve, and 
cheapen adjustment of whether 

equalising the power_of coil 
a part of the outer coil of such a pliable nature 
= kness as not to break, but clasp and control 


{ 
4 
WY 
f 
- Uy 
AY 
AV, 
Yn. 
AW N JAN 
A Wks Hy N 
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AK 
returned to the compression pump; Thirdly, in 
passing the air after cach expansion through coolers, 
— round which the air after its final expansion is caused 
4503, 6d.; 4404, Gd.; 4510, 6d.; 4511, 4d.; 4513, 2d,; 
4517, 6d.; 4518, 2d.; 4521, 2d.; 4522, 6d.; 4523, 2d.; S 
4525, Sd.; 4526, Gd.; 4527, 2d.; 4528, 6d.; 4529, 6d.; 
4614, 4615, 4616, 
2d.; 4633, 2d.; 4634, 4d.; 4d.; 4639, 2d.; 
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ents, end thus the the 
equal to the weaker turns. 

and portion more or less 
pliable ; 


short inflexible 


a going barrel ; yn wi the 
coils a of one or 

more thicknesses “of 8) ¢ invention further 
relates to ti with adjusting 


screws or weights. 

4879. PuncHine, Bars- 
CorLinc, on Cuttine Leneras METALLIC 
Wire, &c., J. Westgarth, Warrington.— 8th October, 


1881. 8d 
This relates to machines for ucing barbed 
wire as ———- in patent No 2375, a.p. 1880, 
and it consists in rolling a double-headed or rail 


rollers, 

| which is a horizontal on which forms slots 

m a flat strip of — 

ted in the slots by suitable m 

of the swallow tals and one of the split nibs of the 

barb being turned up, while the other tail and nib are 
bent down. 

4398. Swoconpary Barreries ELECTRICAL 

AccumunaTors, 4. W. L. Reddie. - — 10th October, 

1881.—(4 B. Volekmar.)}—{ Not 


with.) 
The perforations lead plates are filled with 
and then submitted to 
pressure. 
4405. IuproveMENts AND APPARATUS FOR Pro- 
pucinc THE Evecrric LIGHT AND IN THE MaNnv- 
or CARBONS THEREFOR, 4. M. Clark, 
London.—10th October, 183 communication 
Jrom Madame J. de Changy, née de Dagn, Paris.) 
Od. 


of this invention refers to several modes 


The carbon is introduced between two inclined metal- 
lic or carbon electrodes resting upon an insulated 
block, or one of insulating refractory material. The 
two electrodes alone are in circuit, and the point of 
carbon closes it. Another part of the invention 
relates to a method of preparing carbons by causin 
porous substances, such as linen thread, to absor! 

from a bath of some boiling hb: , and 
afterwards subjecting them to 


Fice. Fics 


ibed. Fig 2 shows an incan- 
subject of this patent. 


~~ enamel D. At the upper a um wire 
soldered with silver or tinum, said wire 

itself conn by tube E to 
enamel sheath D, while the latter and the platinum 
are united to the sealed end of the neck. 


—1lth October, 1881. 
™e drawing shows a view >< fend el elevation of a 
corve or wagon 
the invention. D D yy 


COLLIERY AND OTHER CorvEs oR Wacons, 
ladfield, London. 6d. 


pieces 

enclosed within an angle iron onan pag 

bottom by wrought iron strips. 

4418. Ores or CopPER AND 
OTHER —— R. Mackenzie, Spain.—11th October, 
1881. 

relates to a = and apparatus for con- 
icini sul ores of 
copper and other metals, and it consists in eff 

the a closed furnace, which is fed by a 

at top, roasted material being 

by inclined — shoots at bottom. During the 

roasting steam is passed through the — and the 

fumes given off are conveyed to a 

4430. Bicycizs, 7. 7. Harrison, peek 
October, 1881.—(Void.) 2d 

This relates to steering Sor ond 
consists in the use of a rod in 


4434. Tricycixzs, A. M. Clark, London.—11th October, 
1881.—(A communication from &. N. Silver and C. 
B. Page, U.8.) 6d. 

The tricycle is provided with two pivotted foot 
levers connected with arms loosely mounted on the 
os, and provided at their outer ends with 

vo! pawls engaging with notches in discs mounted 
Cours on the axle and provided with friction clutch 
dogs catching on the inner surface of the fi of a 
— — on the axle. The brake is opera! by 

on a square rod, surrounded by a 
pring, and t or guide wheel is connected with 


with a handle and apis, tom 

handles and springs being also used to the 

power for propelling the vehicle. 

4485. Smettinc OREs AND OTHER MarTERIALs Con- 
Leap, &c., J. W. Chenhall, Glamoryan. 
11th October, 1881. 6d. 


sor material 


and gas flue therefrom is another flue for er 
ear the 


and 
the bottom of it and at the aahpit 3 are doors to regulate 
the passage of air. 
4440. IxpicaTors ror Steam Encinas, &c., A. Buden- 
berg, Manchester.—12th October, 1881.—(A communi- 
cation from C. F. Budenberg and B. A. Schaeffer, 


chjeck toprod uce di which will show 
the amount of 3 done du the double stroke of 
the piston in addition to — other particulars 
usu 


the indicators that a bined from both ends 
of the cylinder may be taken at samme operation, 
such diagram consisting of a curve, one half 


(4240) 


and 
hich th the 


A socket is cast on the side of the vessel, the bottom 
wider than the 


4451. Discuarcinc TorPepors unpER WATER, P. 


Brotherhood, Notting-hill.—12th October, 1881. 6d. 
Within the war v: is fixed on an axis to 
the line of a cylin within 
which are two tubes fixed to end made 
to revolve by suitable , So as to bring 
each tube al ite to 


of the v 


lo can be discharged a 
sher or r known means. | fe: 
le of being extended in the direction of 
ischarge, so as to guide the torpedo as it is 
4452. Fricriona, 
L. Wi 


RATUS, ise, 
1881. —{A communication 


telescopic 
bar is ca) 
line of 


Westminater.—12th October, 
from L. Mégy and J. de 


one form of 
coupling. A is the dri shaft ; Bacuiercreenter 
keyed on the shaft A, w ch carries B round in its 
and Ca pulley fi 

led, when required, 


A 


further apart, thus effecting the uncoupling or 
coupling. 


lowered by permitting such water to escape. A suit- 
able frame carries jointed levers or gates, the axes of 
which lie across the river, side shoots or flumes being 
| Rrovided to admit water under the leaves or for with- 


it. The leaves are eral sec- 
tions w lie flat w the m when down, but 
can be raised by admitting water underneath. 


4455. Improvements in THE CONSTRUCTION OF 
SeconpaRY BatreRigs OR APPARATUS FOR EFFEct- 
Execrricat Strorace, J. W. Swan, Newcastle- 
on-Tyne.—18th October, 1881. 4d. 

This is improvement on Planté and 
in thi Toad plat, surface to 
n the tes, 80 as to expose a 

the action of elec and thus render the 

lead id transformation into the 

The inventor 


municate to the pitas pe between them their 
incised character. 


4458. Vacuum W. H. Akester, Glasgow.—18th 


gravity in its 
pumps, an 
ist: wiih on 

a little distance from the top, the tube 
being swelled out or contracted at parts instead of 
being of uniform bore. The lip is ground to form a 
tight joint with a stopper, the space above the lip 
serving as a reservoir for mercury to form a lute. 
The stopper forms part a second tube so formed 
that wane ts in position the of it projects beyond the 
external tube, and is e: to receivea cork. A a4 
inches from its lower end the tube is enlarged and 
receives a stopper, ae end of the tube 4 
then contracted and formed a cal 
reservoir contain mercury, 

which the vessel secured to the 
tube is exhausted. 
4459. Grinpine CurRLING A, Hay, Haugh, 

Ayr, N.B.—18th October, 188 

A cylindrical grindi: 8 of an any suitable 

ing material is moun on a shaft driven 


d- 
table 


surface, and w. 
to force the 


4460. Tenrerine, StRETcHING, anD Dryinc Fasrics, 
J. Norton, Piccadilly.—18th October, 1881. 


The cli to hold the selvedges of fabrics while being 


vedges of a 
flat or curved base with turned at 
right angles at each 

a hinged or movable 
held firmly the base, the pall pull of the fabric 
tending to ten the grasp. 


4461. Keos on VessEis ror CONTAINING 
&c., J. Storer, Glasgow.—13th October, 1881. 


This relates to vessels with a nozzle at the uj end 
usually closed by a screw plug, which 
the paint withdrawn, and it in so 
fitting the w end to the can that it may be 


be used t 


Woes, On. W. and J. Scott, 
ford.—13th October, 1881. 


from ‘the he nipplng jews, 
movement from such jaws a tuft of noel te is 

=. combs and held by the jaws 
erred to the circular comb by means of a 
flexible transfer comb or other suitable apparatus. 

4465. Srrercuisc axp “ Wixpinc-on” Woven 


in Sor the necessi' 
the cloth w 


with em or perforated or zinc, and from 
which ne cloth is delivered to and taken up by the 
roller. 
4466. Warp or Kyittinc MacHines, 


oe W. Dexter, Nottingham.—13th October, 1881. 
This relates, First, to the arran; ent and mode of 
ht-bar knitting ery 


operating warp or 

and Secondly, to the introduction into fabrics pro- 

duced on such hi of = dditional a, 

thread interwoven between the stitches or loops of 

the needle thread, whereby a rigidity is given to the 

fabric. 

4470. Cuitpren’s Corts, Rockine-poats, &., J. 
J. Scott, Birkenhead.—13th October, 


4474. Motors Workep By OR OTHER 
Fivuip &., W. L. Westminster.— 
881.—(4 from L. 


3th 
Meégy, Paris) 
The motor is cutes by fluid pressure, and is 


speed without shock, and 
wi 


fhe distribu 
, and 


to opera’ 
linder B oscillates on 


valve, 
slide 


han face and works her- 

the valve chest, is caused to move to and 

with while H, fixed to the slide valve 

rod G, and the end worl ugh a bracket 

pene in the Ley J, imparts a rotary movement 
such valve, 

4473. Pyeumatic SIGNALLING APPARATUS 

Rattway Trains, C. D. Abel, London. 
1881. communication . Rimachevsky 
Tagaitschinof, Russia.—(Not with.) 


whereby, breaking, an is 
on the in tha brak: 
4477. Gymnastic Apparatus, A. W. Bir- 
mingham.—1l4th October, 1881. 10d. 

A strong pillar is supported on feet, and the be AY 
formed with asocket to receivea pole, to the top of w! 
ropes are secured. Openings are eaened in the pillar, 
and through it a beam is passed and fixed to work on 
a pivot. At each end of the beam a platform is 
mounted, the two being connected by a rod, so as to 
cause them to maintain a horizontal position as the 
beam is rocked to and fro by the occupants of the plat- 
forms alternately pulling the ropes. 


4481. Rorary Pomp, L. A. Groth, London.—l4th Octo- 
ber, 1881.—( 4 communication from H. Himmelman, 


6d. 

p consists of a main pipe connected to two 
ain vee) es projecting at right es from such main 
pipe, which is conn soted bo a custion pipe so that it 
may revolve with the side pi Fe yt yo ently there- 
of. At the ends of the ‘inged 
are fitted to close the same ae required to fill the 
pump with water before starting. The valves are 
afterwards opened and the pump caused revolve 
when water will be thrown out through the branch 
pipes by centrifugal force. 

4402. Vetocirepgs, &c., W. Harrison, Manchester.— 
14th October, 1881. 

The objects of the ‘invention are, First, to prevent 
the cross binding of velocipede mdly, 
to prevent the extra friction of the bearings by the 
constant cross binding caused by the twisting of the 
fork ; Thirdly, to enable the rider to raise or lower the 
handle bar ; r; Fourthly, to means for facilitating the 
steering ; y, to ring or sound an ; Sixthly, 
tosecure Bef more firmly to the wheels ; Seventhly, 
to make oo one more easy for the rider; and 
Eighthly, to e a velocipede work by utilising all the 
force of the body more easily, and to carry one or more 
persons, 

44096. Improvements 1n RecuLators ror 
J. A. —15th October, 1881. 
unication from La Société Anonyme La 

Force dt La La Lumiére, Brussels.)—( Not proceeded with.) 


This relates to a means for controlling electric 
motors by means of a chain, the resistance of which 
varies as it is loose or ht, and firm pressure or weak 
pressure is inserted on its links. 

4407. Wrinotnc anp MANoLING Macuines, H. J. 
Haddan, Kensington.—15th October, 1881.—(A 
munication _— J. Kinleyside, Hamilton, Ontario, 


This consists of four brackets pivotted in pairs at 
the ends of a rod which the machine 
and serves to carry the 


carrying the upper roller being su’ ied with com- 

pression s made - actuate , and thereby 
causing a separation of the 

rollers, said levers being votted on the upper 


sto} 


4498. Manvracrure or Lock: F. Richardson, Bir- 
mingham.—15th October, 
with.) 2. 


{Not proceeded 


The edges ingot of metal 
into a wire through 


solid. 
«168. Looms, S. 0 Neill, Castleton.—15th October, 1881. 


This relates, First, to 5 Smasen ements on the 
off motion described in sec No. 3810, a.p., 1 
junction with the a < ery roller; Secondly 
pick" looms in which the axis of the picking stick is 
ae beneath po a elay or batten, and in which the 
passes through the slay to act u 
the consists in dividing the ban 
strap into two portions and uniting the same by a link. 
4502. Hypraviic Rams, J. Bolton. - 15th 
, 1881.—{ Not proceeded with.) 2d. 
tes t vements in the “beat valve,” 
ulic rams. 
4508. Sarery Apparatus AND FASTENERS FOR 
jaa &c., C. Gall, Halifax.—15th October, 1881. 


This relates, First, toa sash fastener for windows ; 
Secondly, to its combination with an alarm ; and 
ly, to a door fastener and alarm. The window 
fastener is in the form of a dovetail, male and f 
one on each sash. On the w 
bevelled and hollow, and on 
with two pivotted levers which rr the hollow of the 
catch box. The alarm g hammer 
which on the window being open is caused to 
a and strike a detonating cap placed on an 


4504. Improvements in ELEcTRi 
Brockie, 881. 6d. 
This refers to improvements on patent No. 3071, 


4453. Locks on Dams, J. M. Bibbins, Pennsylvania. 
—12th October, 1881.—(A communication from J. du 
6d. 
—_ tes to dams or which are made in sec- 
similar short segment and hook for the mainspring in | This relates to improvements in the fireplaces of | tions and raised by a mh me beneath them, and 
reverberatory furnaces em cinatior 
and reduction of ores and o containing 
lead, and it consists in placi at a con 
siderably lower level than the working » with ar 
upright shaft to convey the gases from the fireplace 
to the furnace. A side hopper supplies the coals and 
is provided with doors to avoid free access of air, of 
which only sufficient must pass through the fireplace 
section of wire cold by passing a flat wire between 
plates of a battery—between other similar plates 
| if 
| | 
¥ 
One part | SAY 
of rendering the carbon incandescent without its it HK SIE: 
being traversed lengthwise by the current. Fig. 1 | 
shows one method of carrying out the invention. ———_ Aes 
Sy } 
a id Ewe means and capable of motion endwise. One part of 
a ae SS ae the grinding surface is larger than the other, and the 
: a ESIC <r two parts are connected by a curve of a shape to suit 
= the stone which is carried by a revolving shaft 
/ “Se mounted at right angles to the shaft of the grinding i 
j m by a weighted lever 
/)\ 
| 
— 
j | 
runs below and the other half above the atmospheric line. 
eB f ds The indicator is provided with two inlet pipes A con- being arranged in pairs at each side, one bracket on 
Y (ff nected to the opposite ends of the cylinder of the each side carrying a lever holding the upper roller, 
kK , engine leading one to an = cylinder and one to a and the other brackets the lower roller, the levers 
Fic.1 lower cylinder, in both of which is a piston, the two ; 
WY) 
| 
- | , } is e to enter narrow end, and on being forced 
i] Hi in a wedge formed in the socket enters between the 
= | | | ie butt joint and spreads out the lower end so as to pre- 
+ a | } J = vent the withdrawal of the handle. 
| a =i —_ detached tufts to circular combs, and apeclty raw the wire & square, re » and sunk or 
; applicable to = described in patent No. 625, | undercut section, so that the flar e is uced 
methods are als» descr A.D. 1879, and it consists of a small gill head placed 
descent lamp also th : ; outside the circular comb, and between which is fixed 
tubular neck A is formed with a sw g at B for a pair of nipping jaws, capable of opening and closing 
engaging with the metallic clips shown in Fig. 3, 
which serve to form contact. The carbon holder is essel, Dy Which means & torpedo 
formed of a steel tube, upon which is spun a tube of lile the other tube is opposite an 
~ he finishing oj woollen cloths, and 
y of work- 
ie winding 
The drawings show a vertical longitudinal section | steaming process. For this as trav end- 
(4415) less ro is used, and fit with clamps techs 
similar to those of a tentering machine, agd delivers 
~ the cloth in a stretched condition to a roll 
| EE aE - —— T is a recess provided in the collar to receive the pro- 
A AA a ik jection T! attached to the spring, and by which it is 
as) “up () driven. At each of the extremities of the spring 
| 
D D 
H 
FS = 
boxes cast thereon, B B coupling shackles, C C 
N i> = child's sleeping cot, rocking-boat, and perambulator 
||| 
| 
= |= 
| ZAZ = |= 
| 
PRN \ Lin | 
extending upwards to the top of the front wheel \ | AN \ | 
where they are connected together, and are then IN } 
carried back to a point where they are curved outwards NES Ky Pe me AS RA 
behind the rider's legs, and are continued in an up- 
ward direction to a position near the rider’s hands. Kee 
there is attached a bracket or lug. On the first of 9 Di... ~ A | 
these brackets is fixed the end of a small chain D, N Nagy SS | 
which passes over a roller on the second bracket, Ny N : 
returns over a roller on the first, then over another N N 
roller on the second bracket, and thence over the SO —_ 
rollers E and G to the collar M, which turns with the a 
shaft A, but may slide on it. If by any means the 
collier 1 fo eausoh to shove wise on the shaft A, | capable of running at a high —_) 
: the small chain D will be tightened or slackened | of being worked at very 
according to the direction of movement, and the ends | use of dated 19th September, 1879. One improvement 
of the spring R will be brought nearer together or | The cy ti consiste in lamps with two or more pairs of carbons 
o 
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that when _ ir is consumed another 


will ited. — of 
t en a curren e shunt e' 
attracts armature C, which oth thus 


separating the eurbons, arc being fo formed between 
the pair having the leas r that h 
to be last in contact. Whom M is niomentarily ‘cut out 
by an arbitrary interrupter R revolved be the engine 
or dynamo, armature leaves the magnet, allowing 
clutebes B B to relax their grip of the carbon holders, 
thus permitting momentary contact between the two 
pairs of carbons, and theu lifting them up again the 
correct distance for the arc, which will be established 
between the same pair of carbons as before. This will 
be repeated until the carbon holder is stopped in its 
descent by 8, when the are will be transferred to the 
other pair. Other improvements are also described. 
4505. Gass, J. @ Sowerby, Gateshead-on- 
5th October, 1881.—(Not proceeded with.) 


Tyne. 

This consists in adapting to what are known asd 
cylinder moulds a pillar or plunger, whic! 
produces a pattern inside the article manufactured. 


4606. VENTILATING AND ExtineuisHine Fires 
MINEs, &c., J. Onions, Rotherhithe, 
yg W. H. Tooth, Borough.—l5th October, 1881. 


This ists in the application and arrangement of 
certain machinery so constructed and applied as to 
— a sufficient vacuum to exhaust from the work- 
ing of any mines, pits, and other , all such in- 
flammat vapours, choke Pp ‘and 80 forth, 
also produce a current of air in such 


workings. 


4507. Improvements IN INSULATORS For 
AND OTHER Wires, A. B. Gilbert, Clapham.—l5bth 
October, 1881. —(Not proceeded with.) 2d. 

This invention relates to y= gy in the 


frictlon™ the ‘ i 

tion 

improved and reed, ‘he 

wires are afforded. 

4508. Propvcrion, CoLLection, or AND 
Distripution or Exvecrricity, J. H. Johnson.— 
15th October, 1881.—(4 communication fiom EB. U. 
Parod, Paris. Not proceeded with.) 4d. 

Tide to automatic to place the 
batterie in connection with generating appa- 


4510. GoveRNoRS FOR SrEAM AND OTHER Morive 
Enornes, P. Turner, Ipswich.—15th Octo- 
188 
This relates to a modification of the Hartwell and 
Guthrie governor (patent No. 325, a.p. 1868), and the 
a of it consists of a boss keyed’ on the engine shaft 
and having broad disc-like flanges at its ends. One 
flange is removable to admit the governor weights and 
other parts mounted the flanges. The 
are formed to embrace between them, an 
they are cast with necks widen being received in Tom 
in the flanges serve as axes; the two centres being 
equidistant from the shaft and diametrically opposite. 
Springs — to press the weights inwards against the 
centrifugal force. The excentric for Ky the 
valve of the engine is aring at the side of the or 
— with a pair of lugs to carry the excentric. 
passes through each lug and through the neck at 
one of the weigh at a distance from the centre of 
more so that the weights in approaching to or 
—, from the shaft alter the position of the 
excen relatively to the engine shaft and crank. 
4611. Ain Ivers on VenTILaTION GuLLIEs YoR 
Drains, B. R. Harrington. Octo- 
ber, 1881.—(Not proceeded with.) 4d. 
The gully is of earthenware or metal, and is 
mouthed, an inlet being formed on the side to fit eo 


pipes from the drain. The gully answers the 


4512. Recutatine Supp.y or TO CLosEts, 

October, 1881.—(N 
1 1. ‘ot wi 2 

This consists ia outer and an inner cistern, the 
latter being pivotted so as to turn over and discharge 
its contents into the outer cistern, from which it 
passes to the place to be flushed, 

4513. Treatment or Liquor, C. Pieper, 
October, 1881. —(A communication 

ner, Berlin. Not ceded with.) 2d. 

abhest iat is to 0 limit the formation of molasses and 
increase the production of stallised sugar when 
treating saccharine liquor, and it consists in lowering 
the pressure in the vacuum apparatus so that the 
boiling nee does not exceed 57°5 degrees 

Centigrade. 

4514. Metats, &c., B. Dearden, near Shef- 
field. —17th October, 1881. 

This relates to the combination of he ond consisting 
of a matrix having an opening a corre- 
sponding to the section of the article to be produced 
in with the drifts for the 

of com as or f metals to any 
shape orien rm for which = may be adapted. 

4517. Vessets, M. Hedicke, Borough.— 
17th October, 1881.—(A communication from H. 
Grauel, Germany.) 6d. 

The object is to speed of vessels, and 
consists in arranging a shaft along each side of the 
ship over the surface of the water, and on it are 
secured a number of screws of any suitable construc- 
tion, which can be ted and made to travel in 
different directions so as to allow of the ship being 
steered and moved back wards. 

4518. Improvements IN AND RELATING TO APPARATUS 
For Drivine oR OPERATING SEWING MACHINES BY 
Exvecrricity, H. Lake, London.—17th October, 

881.—(A communication from J. J. Journauz, 
Paris.)—(Not proceeded with.) 2d. 
wat relates to a means whereby a sewing machine 
be operated by a foot @ or an electric 
on xr. The motor is movable, so that its drivin; 
wheel can be made to make frictional contact wi 
the driving wheel of the sewing machine. 


45190. Carriace Axe Cuips, G Wearing, Stafford.— 
1ith October, 1881. 6d. 
au ty is to secure the axle in the clip in the 
sition, and to prevent the sliding of the 
je in Din its its clips. The clip is made somewhat deeper 
than the axle, so that whon the axle is inserted therein 
oe upper face is lower than the upper side of the clip, a 
late of metal being introduced to fill in the 
space felt. This plate projections to fit into 
recesses in the axle, and ears are formed on its upper 
side, between which the wood packing is situated, 
the clip being then secured to the spring in the us 
way. 
4621. Weicutno Macutnes, 7. Williams, jun., 
Goswell-road.—l7th October, 1881.—{Not proceeded 


with.) 2d. 

The invention is based on the steelyard principle, 

but in a of a me bn orarm, two or more 

levers are employed, each working on an 

fulcrum own at reverse ends, and 

so combined er as to form a compound sus- 
ded weighing lever for heavy and light ——. 

Fach lever a with its own adjustable sliding 

weight and with a divided index plate. 

4522. Sarery Sappie R. Spence, jun., Rich- 
mond.—l7th 6d, 

The bar is provided ith an additional bar above 
the part which receives the stirrup strap, and its ends 
take into journals able to rotate and provided with 
radial slits to receive the additional bar, the journals 
hook-like bearings | to the 


bearings one provided each with an opening at its 
upper part for the of the additional 
to of the escape of th 
stirrups in the event of the rider falling off or mad 


1881.—({Not proceeded with.) 2d. 

A vessel is closed at top and bottom, the latter 
having a branch to connect it with the cylinder or 
ether wart, and standing up within two con- 
centric tubes, the inner one secured to 
and the outer one secured at top to the Roo one, but 
open at bottom to the interior of the cup. 
in the bottom branch is fitted with a valve, the 
spindle of which reaches up inside the inner tube, and 

open: ing ¢ a screw 
act of screwing down which po Aas the valve in the 

branch. 

4525. Locomotive Excrves OPERATED BY COMPRESSED 
Air, &c., A. W. L. Reddie, London.—l7th October, 

way ne Company, Incorpora ‘ew Yor 

This relates, First, to an arrangement on the loco- 
motive of small cylindrical sto reservoirs contain- 
toa very high pressure, and from 

ich i to a supply reservoir, where it 
the required for the proper 
working of the 


reducing valve the reservoirs 

and the supply reservoir ; Thirdly, to an arrangem 
whereby when the main ‘slide valve is held iors 
at the middle of its stroke the of 
d air tive are erted into a 
pump which may be utilised to check the speed of the 
engine — — grades to aid in stopping 
tum of he engine in compressing 
air and pat ve the same into storage reservoirs ; 
Fourthly, to the operation of vacuum brakes on com- 
air locomotives ; and, Fifthly, to the expan- 

sion gear of such engines, 
4526. Sroves anp P. and A. Barnard, 
Norfolk.—lith October, 1 6d. 

The object is to consume the smoke and increase 
the heat in stoves and thereby save fuel, and it con- 
sists in forming passages under and round the grate 
the ot into atone end and above the grate at 

80 passing same is 
ted and with the worm of combustion, 
wich are thus eopstmed, A baffle may be fixed in 
oo above the Teens and extending toward 

t of the grate. 


pres Soap, H. W. Blease and T. T. Wilson, Liverpool. 
—l7th October, 1881. with.) 
This consists of soap, turpentine, and 
ammonia. 


4528. Corxwe Macuines, F. H. F. Engel, Hamburg. 
—lith 1881, communication from 


4529. Automatic Revotution Inpicators, F. H. F. 
Bngel, Hamburg.—lith October, 1881.—(A commu- 

means of a cde moving over a 4 sheet of aper either 
stationary or caused to travel by a clockwork move- 
ment. The pointer is attached toa weight sliding on 

a stem against the action of a spring, the whole bem 

attached to the revolving body, so that as the we' 

slides along the stem by its centrifugal force 
marker is caused to rise or fall, and so mark the paper 
with which it is in contact. 


4690. ATTACHING OTHER 
TO BepsTeaps, Dearden, 
ww Doncaster.—18th October, 1881. 4d. 

Metal | blades of ductile metal, so that they can be 
easily bent are formed with hooks, to w the 
valances or are hung, and the ends of the 
blades are then turned over, so as to grasp the iron 
frame of the bedstead. 


4681, &e., J. A. Dixon, Glasgow. 
8th October, communication from Dr. 

This its, First, in the preparation of soluble 
compounds of alizarine blue by acting on the alkali 
salts of alizarine blue with bisulphites of the alkalies 
or with sulphurous acid in excess, and that ae 
the said soluble be in the - 
rate state by po or and filtra- 


h ee are to be 
ied; Secondly, the mode of salts — 
blue direct in dyeing and 
addition of bisulphites of the ies to A said 
alkaline salts in their application to the fabric. 
4533. Improvements 1x Ecectric Lamps, R. R. Gibbs, 
Liv —18th October, 1881. 6d. 

This relates to the automatic lighting of the candles 
of Jablochkoff and similar lam The ang — 
each candle between a socket secured to an 
support, and a socket attached to a lever A. nan aien 
on a fulcrum atits centre. The other end of the lever 
consists of aspring, the lever is of metal. The carbons 
forming the candle are held in position by s 
One conducting secured to one of the fixed 
sockets and the other is in communication with a 
movable socket of one of the adjacent candles. When 
a candle is near] a the ends are shorter than 
an insulated strip in the candle ; the movable 
socket thereupon being acted on by its ‘spring moves 
into contact with the fixed socket and the current 
passes on through the next candle. 


4534. Rinsine Borries anp Grasses, J. Dollheiser, 
Cologne.—18th October, 1881. 

A sheet metal envelope is fastened to a base-plate 
and has an exit orifice near the bottom, while 
the centre at the bottom rises a perforated sn 
from which three other perforated pipes bran Ret 
inside the case. The bottle is 

pe and water plays both on the inside and outside 
thereof, and by acti tangentially on the bottle 
causes the same to revolve rapidly. 

4535. C. Paulmann, Hanover. 
—18th October, 1881. 6d. 

The object is to reduce the fuel used in alcoholic 
distillation to a minimum, and at the same time 
increase the yield, purity, flavour, and strength of the 
alcohol, and remove the fusel oil therefrom; and the 
apparatus consists of a cylindrical wash column, a 
rectifier or rec column with a condenser placed 
above it, and w at the same time serves as a 
preparatory heater, a refi tor for the spirits, and 

ving a still watcher with ges globe with alchol- 
meter < the exit for the alcohol, a regulator for the 
efflux of the residue of the wash, a test or sample 


vessel with worm, and, lastly, a singling or feints 
column or secon rectifier for continuous auto- 
matic work. 


4536. Hor Biast Apparatus For UsE IN METALLUR- 
GICAL a H. H. Lake, London.—18th 
October, 188 ‘A communication from J. C. Long, 
Pennaytvania, 8.) 1s. 4d. 

This relates to regenerative hot blast apparatus for 
heating a blast of air, gases, or vapour to be supplied 
to metallurgical furnaces, and it consists partly in the 
combination with s ovens in which 
blast is heated p to the furnace of 
similar for heating the com- 

ustible gas, which is subsequently burned in both 
the blast oven and gas heater for the purpose of 
intensely heating them; and it also cons: in the 
connections by which the gas heaters are connected 

to the ovens and with each other, whereby the lege a 

heated combustible gas may be introduced in’ 

oven or heater to be burned therein ; Tsthen i 

introduc: g in into the ovens and gas heaters of a forced 

blast of ly heated air from the hot blast main, 

thus burn ~ Y the combustible gases therein by a 

forced hot blast to intensify the combustion thereof, 

and Pian an equable bution of the hot pro- 
ducts of combustion and a more equal heating of Nhe 


ovens and heaters, and at the same time decreasing 
the amount of draught 'y to be duced by 
the ener, at, » lastly, of the “air connections em- 
ployed for this purpose. 

4537. Apparatus ror SuppLyinc Water To STEAM 
Borers, &c., 8 Hallam and J. W. Shepherd, 
Manchester.—18th October, 1881. 6d. 

This relates to an injector in which either yess sows 
steam pressure of the boiler itself or the exha’ 

steam from the engine may be utilised to force wane 

into the boiler. A is aninner nozzle, Ban outer 

nozzle, C the falet for live steam, D the inlet for 
exhaust steam, and E the poate for water. The inner 


nozzle is provided with a A ae 
receiving cone G can slide in te 


ng Decorticatinc Ramiz, &., J. C. Mewburn, 
18th October, 


London.—1: ,1881.—(A communication from 


J. B. Sauvadon, Paris.) 4d. 
This relates to a portable machine 
ramie or other vegetable fibres, either in the omer or 


between which are agen flattening and 

rollers, and a beater scutcher acting against a 
flexible table ee beat the "pith and foreign matters from 
the fibres of the plant. 


4539. Tires W. H. Carmont, Manchester. 
—18th 1881, 
msists in idee a number of tires out of 
one blank, and it consists in rolling a blank into an 
annular or cylindrical plate of the desired diameter, 
and wide enough to form two or more tires. Such 
plate is oe tween rolls formed with alternate 
in width to the 
the thea and the recesses in one 
roll ding with the on the — 
ane caused to rotate and 
aa and sy thus divide the ann plate into 
several rings or tires. 
4540. Fitter H. B. Newton, London.—18th 
October, 1 _— munication from A. L. G. 


in the dry state, and it consists of slide frames, 


is moun’ 


for supplying 
and to be filtered, as w 
the lixivating or washing liquids, pass through the 
bottom of the tray or dish. 
4543. H. Ovans, Dublin.—18th 


October, 1 
m, ouject in to form a buckle or button boot or shoe 
a seamless front, and it consists in making the 
open to allow the foot to be introduced at the side 
t or shoe. 
Srzam Borters, B. Crompton and J. T. 
Cochran. Birkenhead.—18th October, 1881. 6d. 

This relates to a modification of patent No. 770, 
A.D. 1878, so a8 to enable the arran; of horizontal 


boilers of size, and it consists in the employment of 
a hertenntel cylinder furnace A, as in marine 


boilers, the shell of the boiler being made - 


cal at top, end the bottoms 
preferal of asphereand shall cylinder, 
shown at Avie e cylindrical part of the shell joins 


the top and beesean The furnace A communicates 

with a combustion chamber G, from which tubes H 

lead to the flue F. 

4547. Warer-ticnt Door ror BULKHEADS 

EB. Crompton and J. T. Cochran, 
Birkenhead.-—18th October, 1881. 6d. 

The object is to supply more efficient means of 


lodgment of dirt in the grooves. A cast iron or other 
frame is formed with a continuous groove round the 
inside and on the top of the frame, and is filled in with 
lead or other suitable substance, and the door, which 
is raised or lowered by screw or other suitable means. 
is formed with knife edges which cut into the lead 
seams and form a tight joint. 
4548. a Hall, Hampstead-road.—1: 
The main object is to prevent excessive vibration, 
also to compensate for wear in the bearings, an and 


it ists in the of helical s to the 
front and back wheels between the and the 
compen- 


fork and backbone. Wedges are employed 
sate for the wear in the axle bearings, 


465409. Fitine anp Currino Merats, T. 

wi 

A shaft carries a fly-wheel at one end and fast-and- 

loose pulleys at the — the middle gem 
to receive a ted le, on the 
under side of which a ry or cutter is fixed ata slight 
the line of motion, and under which the work 
in a holder. 


tubes of such boilers with ‘a space 
, instead of being cluse together, the heat of the 


ETS, jun., Newport, 


188, 
The pan is formed without a valve, and has a 


water drives the air from the syp! 
to set up "the 
very rapidly em! 
led by an afterflow. 
4552. Improvements DyxamMo ok MaGNeTo 
Evecrric Macuings, P. Jensen, London.—18th Octo 
ber, 1881.—({A communication from T. A. Edison 
Menlo Park, U.8.) 6d. 
The object of this invention is to regulate the 


as 
figure shows one method of doing this. The two levers 
are of soft iron and make contact with the yoke when 


in line therewith. The levers become 


increased in power by the approach of the tee tothe 
yoke, and the lines of force are shunted away 
field in which the induction bobbin rotates more 

to the distance of the levers won the 
yoke, 

IMPROVEMENTS IN METHOD AND MEANS FOR 
CHarciInG aND Usine SeconDaRY BatTERIEs, P. 
Jensen, —18th October, 1881.—(4 
cation A. Edison, Menlo Park, U.S.) 6d. 

The object of this invention is to provide a method 
by which the electromotive force of a current su; 
batteries may be maintained 


theses’ methods of doing this ,one of which is shown 


connected to itive main switch 

The other ends of the two series are connected to 
positive commutator a dynamo, the 
negative connected with the other main 


= Each of the series has the t number 

of cells to give the desired electromotive force. Both 
series may be connected to the main dander at 
e switches, or one may be used to rein- 
force the ee When the current from the cells 


subsequent drop in the electromotive force, the 
switch D is eevee inwardly to the next contact of the 
set of resistances, and the sti 
force maintained. 


4554. Sewine Macuines, H. Leeds.—18th 
October, 1881.—(Nol proceeded with. 7. 

The bar of a straight is fitted ina 

7 the upper end, and to which an intermittent 
ting motion is imparted by a cam on — 
aie shaft, and the vertical motion is im 
the needle-bar heart cam attached to the slide by 
a crank on the driving shaft. The radial movement 
imparts a lateral movement to the needle and feeds 
the material forward. A circular shuttle is used and 
@ box on the end of a short 
le, and a ro’ procating 

tary 


4567, J. A. Hornby, Anglesea—19th 
The object is to form closets so that noxious gases 


at a prac- 


— 
4550. Stream Generators, R. Mills, Westminster.— 
18th October, 1881. 6d. 
This relates to improvements on patent No. 3979, 
urnace g forced to play all roun y a : 
537 - baffle plate or plates placed in the central space 
(537) enclosed by the tubes; Secondly, in forming boxes, 
H pipes, or rings, which connect together the tops and - 
— fa ttoms of the upright tubes in two halves, bolted 
lig © ‘j= ie, together, so that they can be easily taken apart; 
h Thirdly, in employing an to remove any 
ah th moisture carried over with the steam, and thus pre- 
27, Ss vent priming, and it consists of a vessel placed outside 
le | the boiler, and connected with a coil of tube placed 
ic] _| 4 inside the space enclesed by the main tubes of the 
AE boiler and above the baffle plates, and — to the 
Z Lt action of the products of combustion. | ‘steam is 
LY | conducted from the main tubes of the boiler to the : 
— external vessel, and afterwards through the coil of 
I tube to the engine. - 
4 
| an 
hit 
actuated by an excentric operated vy a hand-wheel, | generative power of a dynamo machine so only 
oo an to tts to Be 
an ordinary 5 rran, 
three sliding parts instead of one or two as usually | fr 
employed, so that the cork is compressed more uni- | th ‘ thee 
formly ; and Secondly, to the mechanism for working [4552] 
an air needle used for drawing the air from the bottle pT An, 
during the corking process. / 
6 
5), 
magnetised, 
diminishing thereby the strength of the lines of force 
in the magnetic field, and the — end of each lever 
has a polarity opposite to that of the particular pole of 
This relates to means for rendering filter presses | the magnet to which it is connected. Consequent 
applicable to filtering substances of a volatile nature. | poles are thereby established in the yoke of the mag- 
4565 
| flue tubes in vertical cylindrical shells to be applied to 6 a | 
| a | 
SERS j2 
| -B a 
| 
re) 
LAMPS 
| 
outer set of resistances, and the engine that drives 
risk of their action being d rust 0 
wn 
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shall have free. anit to the atmosphere before 
the ay 8 the basin, and it consists in fittin: 
closets having a ventilating pipe opening inte the soll 
pipe beneath the basin, with valves arranged so that 
wher the i is open to allow the soil and liquid 
to flow away orifice in communication with the 
ventilating pipe is closed. 

4555. Propucrion anp APPLICATION OF OzONISED 
EB. Hagen, —18th October, 1881.— 
Q. and A. Brin, Paris.) 

Oxygen produced as described in patent No. 1416, 
4-D. 1880, is collected into gas-holders and passed 


it to an ozonising apparatus containing a 


induction bobbin ms excited, for instance, by bichromate 
elements. The apparatus consists of a receiver filled 
with acidulated water, wherein are immersed a 
number of pairs of tubes between which the oxygen 
passes and closes the circuit. The ozonised oxygen 
is then introduced into a churn containing the 
material to be treated, and the whole rapidly revolved. 


4561.. Desrrovise rae Pcrrescrste Marrer oF 
Sewace, Seraratinc Tue Matrer, aNp 
Amwonta, J. B. Kinnear, Lincoln's-inn. 
—19th October, 1881. 

This consists in the application of heat to house or 
tewr sewage when mixed with lime or other alkaline 
matter, for the purpose of destroying the putrescible 
matter, separating the solid matter, and obtaining 
ammonia from the sewage. 


4562. Sawixe x &c., J. H. Kitson, Leeds.—19th 


, 

The object is to give facility for adjusting the i- 
tion of the rail or to be sawn. a pair of inapene 
mounted on an upright frame drive a shaft over head, 
from which arms depend so as to be capable of being 
swung toor froborizontally. The lowerends of the arms 
carry the saw spindle driven by pulleys and belt from 
the top shaft. The top shaft also drives a counter- 
shaft at the base, from which motion caa be imparted 
wipe id direction as desired to rolls on which the 
rail rests. 


4564. Sawise Macuivery, H. J. Haddan, Westiain- 
stér.—19th October, 1881. communication 
C. Mirer, Metz.) (Not proceeded vith.) 24. 

A frame supports a shaft with a fily-wheel at 
each end, one being heavier than the other, the shaft 
being actuated by a treadle, and a rod connects the 
shaft with the saw frame reciprocating in guides. 
The movable frame works a set of bellows, a pipe from 
which terminates near the saw blade. 


4565. Scrriyvixc Dwe.usc Hovses, &., 
Water, W. BM. Farley and J. H. Bond, Torquay. oa 
19th October, 1881.—( Not p oceeded with. 

This relates to the moe of utilising the same pipe 
to draw off the water as is employed to supply it ft to 
the cistern, and it consists in the use of valves-and a 
float which cut off the supply when the cistern is full, 
and when the pressure is turned off the pipe is 
a so as to allow the water to pass to the draw-off 

ps. 

4566. Fine Grates, W. A. Martin, Southwark. 
—19th October, 1881.—{ Not proceeded with.) 2d. 

The objects are to effect the consumption of sans 
po tel combustion, and economy of fuel. A pair of 

lungers are fitted one on each side of the grate and 

orm the sides of the part containing the fuel. These 
plungers are formed with a rack gearing with a toothed 
sector, by means of which they can be projected into 
the grate and compress the fuel, so that when with- 
drawn, a space is left at the sides to receive fresh fuel. 


4567. Damme Rocks, &c., J. McCulloch and J. H. 
— J. M. Holman, Camborne.—19th Octoder, 1881. 


The machine consists of three cylinders cast in one 
so that they are parallel, and consisting of a large 
central cylinder and two small side cylinders, the 
former being that in which the pistons for opera’ 
the drill work, while the latter receive the screws 
nuts for feeding forward the machine, and their outer 

aces serve as guides for the cradle. 


4569. Fittermc orn Devine Svear, Y! J. 
Roper, —19th October, 1881. 6d. 

in an arr t of valves oe 

to the fast and loose pulleys so that the machine ma: 
‘be made to turn at intervals according to the thick. 
ness of the cake required. A shallow box is held 
side downwards, and a second box with 
side upwards is placed beneath the former 
edges pressed into contact with those of the 
top box by cranks. A filter cloth is inserted between 
_ boxes, and the liquor to be filtered or dried is 
forced through an automatic valve into the top box and 
be liquid part passes through the filter to the bottom 
box. The valve is placed on the top box and is caused 
bd revolve, allowing a certain quantity of liquor to pass 
through. The strap is automatically shifted from the 
loose to the fast pulley when a sufficient quantity of 

liquor has been dried. 


4570. Hetmets, &c., A. Wilkinson, Maryle- 
bone.—19th October, 1881. (Not proceeded with.) 2d. 
rforated sheet of copper is placed between the 

b .- which fits round the head and the body of the 

hat so as to ensure better ventilation. The sheet may 
be made partly of copper and partly of zinc, so as to 
set up a galvanic action when being worn. 

4572. SELF-FEEDERS AND GUARDS FoR THRESHING 
Macurnes, R. Moore and J. W. Lee, Cambridge.— 
19th October, 1881. 6d. 

A cast iron frame is placed on the top of the 
machine, and the back is covered with sheet iron, 
while at the bottom of the front side are bearings for 
a roller fitted with four T-iron beaters. Above the 
roller at the top of the frame are two crossbars fitted 
with tines which extend down to near the centre of 
the top part of the rollers, so as to divide the corn 
as it passes over the roller to the beaters of the 
machine. A feed board receives the corn before it 
passes to the roller, and rollers fitted to the board 
carry the corn forward. A guard board is con- 
nected to the feed board by levers, ~~ is jointed so as 
to close when any weight is brougbt on them, and so 
prevent anything passing into the feeder. 

4574 Heatiso anp Apsustisc Metatiic 
Rios, &c., S. Fox, Leeds.—19th October, 1881. Sd. 

This relates to apparatus for heating tubes, &c , and 
adjusting them in various positions for welding, 
hammering, and forging, and it consists of a carriage 
mounted on rails, and on the upper part of which a 
beam or gantry is placed so as to be capable of swivel- 
ling horizontally. At each end of the beam is a 
furnace fitted with tuyeres, one furnace being 
inactive, while the other is in operation, and when 
one is worn it may swung round and the other 
brought into use. The blast is supplied to the centre 
of the beam by a flexible pipe. A second carriage 
pices = +d on the same rails carries the mechanism for 

receiving and manipulating the tube under operation. 

‘The invention also relates to apparatus for “ nec 

or reducing and also enlarging the diameter of 

ends of tubes or rings. 

4575. Testisc THE STRENGTH Tcses, &c., 
&. Fox, Leeds.—19th October, 1 6d. 

A cylinder somewhat larger and ak stronger than 
the tube to be tested, has metallic rings attached to its 
ends by bolts passing from end to end and through 

the 4 junction being made water-tight, and 
the en 


the tube to be tested are inserted in the 
a hyGraulic packing leather, the end of the tube and 


A groove is formed in each end ring to receive 


the end rings | performing the same functions — 
and ram. A pressure of wat 
is then brought to bear en the tube. 


4576. IMPROVEMENTS “Ix METERS FOR 
B. G. Brewer, London.—19th 
281.—{A from T. A; Biieon, 


consisting“of a cell, in-which 


“October, 
Menlo Park, 
Thisrelates to 


the metal from ene plats is ather by 
the action of a definite fraction of the current entering 
a = to supply electric lamps therein. In order to 


zinc 
suc ites having a heavy coating of deposited zinc 
pl on them by the action of an electric current 
rior to — used in the meter. To provide for a 
efinite proportion of the current going re 
the meter a resistance is placed in theline. A 


decreased, and vice versd, for a fall of 
temperature. Thus the same fraction of current will 


+576 


always through the cell, To prevent a counter 
current S thecell when no lamp is 

is provided for automatically breakin, — shunt 
when the circuit of the last lamp is broken. In the 
figure R is the resistance in main pd or cog M is the 
cell, R! the wire resistance in shunt circuit compen- 
sating for varying temperature. A, electro-magnet 
operating lever B, and breaking or ‘making contact 
with shunt circuit. The inventor also describes a 
means for automatically regulating the temperature 
of the cell so that the solution cannot freeze, and other 
improvements, 


4579. Fine Arms, H. EB. Newton. 
—19th October, 1881.—{A communication from The 
Colts Patent Firearm Manufacturing Company, 
Hartford, U.S.)—(Not proceeded with.) 


to utilise the main 5 as the s) not on’ 
for sear, pawl, which 
also to throw back the 
hammer after it has delivered its blow, and it consists 
in an arrangement of levers between the main-spring, 
hammer, and trigger, to effect this result. 


. Sounprnc Apparatus, J. Schwartz, London. 
19th October, 1881.—{ Not proceeded with. i) 2d. 
This relates to means for indicating the de of 
water, and consists in — vessels with feelers 
extending down below the keel for some distance, and 
arra: so that on touching ground feelers will 


4581. Fastencrs, W. H. Steil, .—19th 


through the belt and pla 
an 
points clenched or over on the pla‘ 


4582. IMPROVEMENTS IN THE ARRANGEMENT AND 
COMBINATION OF APPARATUS FOR GENERATING AND 
Srormsc Exvecrricity RalLwaY¥ AND OTHER 
CaRRIAGES AND STEAMBOATS FOR THE PRopucTioN 
or Licut Turrem, A. M. Clark, 
October, 1881.—(A communication from 
de Coangy, née de Degn, Paris.)—(Not 
with.) 2d. 

This invention consists in the combination of a 

the axle of the carriage with 

so that the battery may be 


a@ secondary 
charged of the axle, and give 
omnes Set ectric lamps when said axle is at a 
stands: 


1s Pats, &c., 7. 
F. Scott, New Cross, and A. J. Campion, Old Broad- 
street.— 19th October, 1881.—( Not proceeded with.) 2d. 

A pail with a flange at top receives a tank to contain 
the disinfectant ; each time the seat placed above —~ 
tank is depressed a portion of the disinfectant 
injected into the pail. 

4585. Fow Pisces, &c., 
London.—20th October, 1881. 6d. 

The opening of the h to insert the wh 
and withdraw the case is effected by mounting the 
breech-plate so that it can turn back like a gate on a 
hinge on one side of the barrels, the joint pin being 
vertical. The locking _ employed for locking the 


breech-plate is act upon the safety bolt and 
set it to safety = that the locking bolt is 
unlocked. 


4589. Gas Excrves, L. Bénier and A. Lamart, Beau- 
metz, France.—20th October, 1881.—(Not proceeded 
with.) 24. 

The explosive charge is com: to two or three 
atmospheres before being ignited in a receiver, into 
which it is drawn bya — Two vertical cylinders, 
open at bottom, are used, and their pistons connected 
to the same beam, whi ch carries a connecting rod, 
giving motion to the driving shaft. 

4590. Carvey Fives, F. Wirth, Germony.—20th 
October, 1881.—(A communication from the Society 
** Gesellachaft des Emser Blei-und Silberwerks,” Ger- 
niany. 

This relates to chimney flues of foundries, metal 
works, &c., the object being to present a larger sur- 
face to the volatile metallic ——— escaping through 
such flues, and it consists in placing their ny 
sheets of perforated metal, wire work, &c., in 
flues, their "Reoctions being parallel to the direction a 
the draught. 

4591. Improvements IN THE MopE or GENERATING 
Excecrricity, H. J. Haddan, Kensington.—20th 
October, 1881.—(A communication from G. Dessaigne. 
Villefranche, France.)—(Not proceeded with.) 2d, 

This consists adjustin, on the fly-wheels 
of ordinary engines, placing electro-magnets 
round them, so as to ‘enue currents when the fiy- 
wheels are revolving. 

819. Ecectric Licutrnc Appara- 
tvs rok Rattway TRaINs AND OTHER Movinc 
on VessErs, Pitt, Sutton, Surrey.— 
20th February, 1882.—(A communication Srom B. T. 

iladelphia.) 8d. 

provements on patent dated 21st 

December, 1881, for driving a dynamo machine 

the axle of one of the vehicles of a train, and in con- 

nection with a storage battery su lying’ currents for 


lamps at the front ond veer of said train. The figure 
ves a di matic view of the —- conn ns. 
is the axle of the tender carryingthedynamo. H is 


a friction wheel, which is made to transfer the motion 
of F to friction wheel G, which is attached to the 
shaft of the dynamo when the piston K is thrust — 
ward the steam which acts on the steam bra’ 
to the train. N is the main steam pi pipe for 
and M the branch pipe leading to the 
oe Thus, when.the brakes are applied, the 
aoe will be thrust forward, making connections 
ween the axle and the two friction wheels; 
also between R, 8, and R!, so as to complete the cir- 
euit -with _ secondary battery P, which will be 
In the figure the circuit’ is shown to-be 
broken, so as to | mee current battery 
from ‘return: lynamo. 
from the battery is led to Tights at the head cand rei 
of the train, the current to the latter being broken oy 


The 


a circnit 
‘so that thelient will give out 


circuit, a device | 


ected. with an 


drivers or others behind 

888. ImpRovemests MACHINEs, 
W. R. Lake, London. - 21st February, 1882.—(A com- 
munication from B. Lande, New York.) 6d. 
his in the Pacinotti 


y of air 
pole pieces and the armature, so that constan 


(38) 


i 


of air pass through the interior of the as it 
revolves. The inventor describes several methods of 
carrying out his ees one of which we illus- 
a. The transverse of the arma 
ture showing arrangement of the air passages. 


SELECTED AMERIOAN PATENTS. 
From the United Btates’ Patent Office Oficial Gasette. 


assignor to t t, same —Filed 
Brief—The piston C may be 80 a8 
to bring the bevelled faces on the right side, according 
to the direction in which the piston is moving. 


Claiia.—In a rotary pump, the combination, with = 
cylinder A and the piston hub B, of the packing — 
or plates C, the spring A?, the rods A}, the packing 
bar D, the bow-sha spring Di, and ‘the va screw 
D, all constructed, arran ting as 
described. 


257,134. Sream Generator, D. Kelly, Philadelphia 
Pa., and Wiltiam H. Hoffman, Passaic 
assignors of one third to Walter K. Ludwig, 
Philadelphia, Pa.—Filed November 4th, 1881. 

Claim.—(1) In a steam generator, the combination of 


D, hollow saddles or head and foot pieces 

vided with internal flanges D C, rivet hue 

said drums, and tubes E, ex uded into 

or head and pieces, subs tially as 

257,307. Movin ror Castina Comrounp I 
Patrick trick J, Fitzsimons, Newark, N.J.—Filed - 
ruary 6th, 1832 


Claim.—In a Sade for casting compound in 
adjustable cover or side-plate B, a central &, 


formed upon said cover ae adapted to fit 
within the mould, and devices for securing the cover 
when adjusted, substantially as described. 


257.424. Dritt, William W. Winegar, 
Chambersburg, Ill.—Filed January 28th, 
Claim.—(1) In a grain drill, the a4 combination, with 
the axle or shaft C, of the wheel D, having pins k, the 
pivotted lever F, having pawl F!, ‘the holding-bar- a, 


- 


and the crank-bar I, substantially as peta shown 
and described, whereby the holding- will be 
operated to hold oe trash un iithoss have 


carries holding- tan H, of the hook K, substantially 
as herein shown and described, whereby the said 
d and 


holding-bar can be supported above the 
held stationary, an oct fart ‘orth. (3) Ina drill, the 
combination with the holding-bar H, of the ci 
pin L, substantially as herein shown and deseri 
whereby the said holding-bar can be 
with the drill-hoe and its drawbar, as set 
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THE GREAT ORGAN AT THE CRYSTAL PALACE. 
Tue Handel Festival Organ in the Crystal Palace is now 
being reconstructed and enlarged by its builders, Messrs, 


Gray and Davison, of Euston-road. It is almost certain that | Crystal 


this Organ has been heard by more people than have heard 
any other musical instrument in the world. Those living 
in London and thesuburbs who have not listened to itssounds 
must be few indeed. A large organ is so ingeniously con- 


Fie. 10 


TO PNEUMATIC LEVER 


VERTICAL SECTION OF CARILLONS 
SWELL BOX & ACTION 


structed, that, regarded merely as a piece of mechanism, it 
has a special interest for engineers ; and we have no doubt 
that we shall please a great many of our readers by giving 
them particulars of the changes now being carried out by 
Messrs. Gray and Davison. But se organ music is 
familiar to most persons, few understand precisely how it 
is produced, and we propose here, in order that what we 


_ An organ consists of an external case containing within 
it a large number of pipes, each of which is a separate 
wind instrument competent to produce but one note. In 
large organs there are several thousand pi Thus the 

stal Palace instrument will have 4394 pipes, and the 
organist can produce as many sounds, All these pipes 
may be death under two heads, namely, (1) flue pipes, and 


(2) reed pipes. The flue pipe is neither more nor less than 
a whistle, the principle on which it acts and the details of 


FRONT ELEVATION 


its construction being practically the same as that of a dog 
whistle, or a “ penny whistle.’ The size of these whistles 
varies in the organ, the largest being a wooden pipe 
2ft. square and 32ft. long, while the smallest is jin. long 
and jin. in diameter. The largest produces the deepest 
musical note which is audible, namely, CCCC. Its sound 
is an octave below the lowest C on the grand pianoforte. 


ro 
Fic. 11 
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PNEUMATIC LEVER ACTION _ 


known as stops, and that these are named, as Diapason, 
Oboe, Voix Celeste,and so on. The sounds produced differ 
from each other not only in pitch, but in character or timbre. 
This difference is produced by modifications in the form of 
the pipes, capil at the mouth, and the character of 
the reed pipe is, of course, different from that of the flue 
pipe. So much premised, it will be understood that air 
under pressure must = Set by admitting which to 
the pipes they are e to sound; and the duty of 


SS 
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the organist consists in admitting air to certain ype 
excluding it from others by the use of the keys or 
“ manuals,” and the pedals, which are really a second and 
larger set of keys, played on by the feet, just as the manuals 
are played on by the fingers, and by the “draw stops,” 
which, as will be explained presently, control the 
various series of pipes. All large organs are sub- 
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have to say concerning the C Palace organ may be 
quite intelligible, to explain as simply and briefly as 
possible the general principles involved in the construction 
of all organs, which pores are modified according to 
the taste and skill of different makers and the Par priced 
for which the orga is designed. This done, we shall give 
a sketch of the history of the Crystal Palace organ, and 
-_ of the alterations and improvements being effected 
in 


FRONT ELEVATION 


The reed pipe is so called because it has at its base a reed 
or vibrating tongue, which gives a iar character to the 
tone. Thus the clarionette and n are reed instru- 
ments, The harmonium is indebted solely to reeds for its 
music, In the organ, reed pipes exist of various sizes, 
but they are seldom made more than 16ft. long, which 
gives a note in unison with the lowest C of the grand 
pianoforte. 


4 
G | 
| | 
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divided, that is to or more 
separate organs, each of which can be played on distin 

the others, having its own special oy board 
Thus the Palace organ has four separate sets of 
manuals and a set of and contains five distinct 
instruments, namely, the t organ, swell organ, choir 
organ, solo organ, and ments are, 


Every one knows that organs are fitted with what are 


organ. 
moreover, made, which will be explained further on, b 
which any two or three of these can be “coupled” 
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together, so that practically the organist can perform on all 
five instruments at once if he wishes, or on one only. 

Compressed air is always known technically by the organ 
builder as “ wind,” and its pressure is expressed in terms of 
inches of water which it will balance. The pressure varies 
in instruments, some pipes requiring a ter pres- 
sure others to make them 
normal pressure in an ordinary church organ is about 3in., 
and a stop is said to be “ona din. wind” or “a 4in. wind,” 
and soon. The wind is obtained by the aid of large bellows, 
worked by men, or steam, or water or gas engines. The 
bellows are called “feeders,” and deliver into a large 
wind chest, loaded at the top to the proper pressure. The 
bellows and reservoir are rectangular, and made expansive 
by means of ribs of wood, hinged and gusseted with 
leather. An illustration of the blowing apparatus for the 
Crystal Palace organ will be found on page 393. It is 
worked by three of Joy’s water-pressure engines. It 
stands below the organ, as will be gathered from the general 
sectional view page 400. It will be seen that it isa | 
affair, capable of delivering a vast quantity of wind. It 
is of the utmost importance that the pressure should not 
vary in the organ, and for this reason four feeders deliver 
into each primary reservoir. The wind is led away 
from the reservoirs to the organ by means of wind 
trunks, which are simply rectangular wooden pipes of large 
size. We have now to explain how the admission to and ex- 
clusion from the various musical pipes is effected. This is the 
most complex subject with which we have to deal, and if 
our readers will unce grasp this all the rest will be readily 
understood. 

Let us take the case of one pipe only to begin with. The 


Fig. 4 


pipe A, Fig. 1, stands on the top of a shallow box called the 
sound board B. Wind is conveyed to this box from the reser- 
reservoir or wind chest by the wind trunk D,and is admitted 
to the box B through the aperture C. Under the foot of the 
pipe A is placed a valve called a pallet E, hinged at one end, 
and kept up by a spring F; when up wind cannot get 
into the pipe. H isa key ; when this key is pressed 
down by the organist’s finger it pulls E _ by means of 
the “tracker” or rod G, and the pipe then “speaks” or 
sounds so long as H is kept down. 

Now, we have said that in one organ case are included 
one or more organs. Each organ includes several stops. 
Thus in the Crystal Palace organ the great organ 
has nineteen, iculars of which wil] be found further 
on. The key- or manual of the great organ has 
fifty-eight keys ; but each one of these keys must be able to 
govern each one of the nineteen stops. Each stop is for 
each key represented by one pipe ; that is to say, there are 
nineteen pipes to each key.* It is evident that if the 
same system were adopted that we have sketched in Fig. 1, 
each key must be fitted with nineteen separate pallets— 
which is obviously out of the question. The difficulty is 
got over very simply and effectually. Let us confine our 
attention to one key, namely, the middle C of the key- 


board. 

The great o has a sound-board all to itself, standing 
just inside the front of the organ case, in the middle. This 
sound-box is large enough to give standing room to 1624 
pipes.+ These pipes are arranged in straight rows from 
front to back—fifty-eight pipes in each row counting from 
right to left along the front of the organ, and nineteen 
pipes deep from front to back. Fig. 2 is a diagram 
intended to make the construction of a sound board 
intelligible, but it does not show the sound board of any 


particular organ. 


Fic. 2 


The pipes A B C D E stand on F, as in Fig. 1, but 
the box is divided into several longitudinal spaces G by 
distance pieces. These spaces are known technically 
as “grooves.” P are the pallets, which can be pulled down 
by the trackers Y. There is only one pallet to each 
groove, and the result is that when any key is pressed down 


* There are really many more, but as the additional pipes go from three 
to five to a note, each set of these may for clearness be regarded as one 


only. 
P This is not strictly true, and there are really four sound boards to the 
a organ.” in the Crystal Palace organ some of the pipes are placed 
re there is room at a little distance, the wind being led to them by 


tubes. These pipes are said to be “conveyance off. 


wind is admitted to the corresponding groove, and thence 
to all the pipes standing on that ve. In the sketch 
the pallet for pipe C is pulled down, and all the 
pipes on the groove controlled by that pallet may be 
sounding. If we assume the key to be the middle C, then 
the open diapason, Claribel flute, double trumpet, oboe, 
&c., will sound each its own middle C.* In this way then 
it will be readily understood that a single pallet can control 
as many pipes as there are stops in a sound board. Looked at 
in adirection at right angles to that in which Fig. 2 appears, 
we have an arrangement of pipes similar to Fic. 3. In 
Fig. 2 we see the several pipes of but one stop. In Fig. 3 
we see but one pipe each, say the middle C pipe, of seven 
sto 

e have now to consider the construction and use of 
what are known as the “draw stops,” namely, the handles 
seen arranged at each side of the organist, and by pulling 
out or pushing in which he causes the rows of pipes con- 
stituting a stop to speak or be silent at will. Te will be 
understood that if nothing more were provided than 
what we have sketched, as soon as the key was pressed 
down and the corresponding pallet opened, all pipes 
belonging to that key would speak at once. The organ 
would therefore always be at its full power. There would 
be no means of modulating intensity of sound, and the effect 
from a musical aspect would be disastrous, Means are there- 
fore, provided to shut off any one row of pipes. Under each 
row of pipes is placed a slip of mahogany, called a“ slider,” 
which may be about 3in. wide and gin. thick, varyin 
however in size with the pipes it controls. In this are boi 
fifty-eight holes, onefor each pipe. Thesesliderscan bemoved 
endwise. When in one position they shut all the holes ; 
when in another they leave them all open. They move in, 
so to speak, the thickness of the sound board on top of the 
sound box, the grooves in which they slide being at right 
angles to the grooves G in Fig. 2. Fig. 3 is supposed to 

Fic. 3 


be a section at right angles to Fig. 2, on the middle C, 
through an or, sound-board with seven stops. is 
the pallet; G is the groove. The black lines E show 
the ends of the draw stop sliders, which are all supposed to 
be in now, so that none of the pipes would speak even 
though the pallet P were opened by the tracker Y. 
Figures 4 and 5, which are slightly modified from 
those given in Hopkins and Rimbault’s great treatise on 
the organ, show how the various parts, the principle of 
whose action is sketched in diagram Figs. 1, 2, and 3, are 
usually constructed. Fig. 4 is a sectional front view of a 
wind chest and sound box. Fig. 5 is a section at right 


angles of the same thing to a larger scale. In both E 
is the draw stop slider, and P the ets, The air is 
admitted from the reservoir or wind. chest through the 
bottom or side C or D, an aperture not shown being made 
for the purpose. 

In large organs the pallets are of necessity of consider- 
able size, because they have to admit air enough to supply 
each a great many large pipes. Their range of motion is also 
considerable. The area of a pallet may be as much as 30 
square inches, and the pressure on it with a 14in. wind 
would be nearly 4 lb, to the square inch ; to open it would, 
therefore, require a pull of nearly 25 Ib. But a good organ 

* Only what are known as “foundation stops” will give this a et 

ic 


avoid confusion we keep for the moment all reference to the on 
pipes from the body of this article. 


will speak when the key of a manual is depressed about 
din. Consequently there must be a loss of leverage 
between the key and the pallet, and the result would 

an intolerable strain on the fingers of the organist. In 
the modern instrument the touch is, however, nearly as 
light as that of a pianoforte, but in the old instruments it 
was almost impossible to play music requiring rapid exe- 
cution, save by a very muscular musician, using only a 
limited number of stops. In large modern organs the 
organist when he presses down a key does not pull down 
the pallet in a groove, but a secondary and very small 
valve, which admits air to what is known as the 
“pneumatic lever,” which then does all the heavy work. 
In Fig. 11 we give illustrations of the pneumatic 
levers of the great organ at the Crystal Palace. Fig. 6 is 


w) CLOSED 


FROM KEYS 


a section, not of the Crystal Palace pneumatic action, but 
a diagram intended to illustrate the principle involved. A 
small bellows A is fitted on the top ob a box containing two 
little valves BB, These valves are coupled to the back fall 
O, which is in turn coupled by a tracker to the key. 
When the key is p down one of the valves B is 
opened as shown, while the other is shut. Wind now 
passes from the chamber C into the bellows, and lifting its 
~ board, pulls on the rod F, which is coupled to the 
pallet of the key pressed down. The moment the key is 
released by the organist one valve closes and the other 
~~ and permits the air in the space E D to escape, when 
the bellows at once collapse, and the pallet is closed by the 
falling of W and F. The work of the organist consists in 
opening the little valve B, which has an area of not 
much over one square inch. In Fig, 6 two pneumatic 


Fic. 7 


levers are shown, the top one closed, the lower one 
open. <A spring is wu to keep the valves closed, 
and the tension of this spring is really the measure 
of the “touch” of the instrument. It is found in practice 
that the pneumatic lever is so quick in its action that the 
most rapid and delicate can be played without 
difficulty, the pipes speaking simultaneously with the 
depression of the keys. The bellows are too wide to permit 
them all to be put in one row, one to each key; therefore 
they are dis 1, as shown, in tiers, one above the other. 
Usually every fifth bellows is placed in the same row, and 
there are five or more vertical tiers. 
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The pedal mechanism does not call for special descrip- 
tion, pedals being nothing more than enlarged keys ; but 
even to oo the pneumatic action is now adapted, to 
lighten the work of the organist. The most important 
section remaining to be described is the coupling. We 
have said that any two or more of the organs can be 
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coupled to each other ; and this is usually done by coupling 
the keys. ‘Thus, when the great and swell, for example, 
are coupled, the keys on the swell manual move when the 
great manual is played upon, the effect being the same as 
though there was one player to each organ, There are 
besides couplers by which one section of a keyboard 
is coupled to another. Thus, when the organist plays 
one set of notes with his fingers, all the same notes one 
octave above or below are played at the same time. The 
pedals, again, can be made to act on the great or other 
organ, and so on, ‘The arrangements by which this 
apparently complex work is done are extremely simple. 

vere are several devices in use ; if we describe one it will 
suffice. In Fig. 7, A B are the inner ends of two keys, one, 
A, being, let us say, for the choir, and the other, B, for the 

eat organ. E is a barof wood running across the organ, 
in which bar are as many holes as there are keys. In each 
hole slides a hard wood peg C. The bar Ecan be partially 
turned on its axis by an iron treadle, worked by the foot 
of the organist. When in the position shown by the full 
lines, the pegs C couple A and B. _ It is impossible to play 
on A without moving the keys of B at thesame time; but 
it is possible to play on B and not move the keys A. In 
the former case the pegs C work up and down in the holes 
in the cross-bar E. If, however, the bar E be made to 
revolve through about one-sixth of a circle, the pegs C will 
assume the position shown in the dotted line, and will not 
be touched by the keys. This arrangement has been 
superseded by mechanism more complex and efficient, but 
the principle involved is clearly shown. 

The arrangement of the sound-boards within an organ 
case varies with the design of the case, the space available, 
&c.; and the various trackers radiate in different direc- 
tions, and are led off in various ways. We give a section 
through the Palace organ, which illustrates our meaning. 
But all the devices for leading the trackers are very 
simple, being for the most part bell cranks in wood or 
iron. The distance to which trackers are led is sometimes 
very considerable, as much as 80ft. or 90ft. not being 
unknown. 

Concerning the music produced by an organ, it is well 
to explain that the instrument is not a collection of pipes 
intended to imitate well-known instruments. There are, 
it is true, such pipes, as, for example, the trumpet and the 
flute ; but the —— has no true analogue in a band, 
and the same may be said of many other stops. 

In a foot-note we have alluded to the fact that there 
may be more than one pipe in a given stop toa 
note. These pipes are known as “mixture,” “ furni- 
ture,” “sesquialtera,” and so on. Their purpose is to 
sound the harmonics to a foundation note. Thus, when 
we put down the middle C key, the diapason sounds (, but 
the other pipes we have just named sound harmonics to it. 
The harmonic pipes are arranged in rows or “ ranks,” as 
they are called. Thus, for instance, we may have one open 
diapason pipe, two principals, three twelfths, and four 
tifteenths, or, in all, ten pipes to a single diapason note. 

ain, ina “four-rank” stop we may have, from CC to 
middle b, tones 19 —22—26—29,andso on. Theintroduction 
of these harmonics adds power and richness to the music, 
for reasons which will be understood in a moment by those 
who have studied even the elements of acoustics. 

The varying character of the sounds produced by dif- 
ferent stops is due to the shape and material of the pipes, 
and to some other influences which are not without interest. 
Thus the voix celeste, usually regarded as the most beauti- 
ful and plaintive stop known, owes its charm, curiously 
enough, to the fact that each note is produced by two pipes, 
which are first tuned accurately in unison, and then put 
out of tune by very slightly raising the pitch of one of 
them. In Fig. 8 we give examples of the form of a few 
pipes, each of which is named. 

We give on page 400 a longitudinal section of the organ, 
as it would be seen if the front of the case with the 
key-boards were removed, as well as the seats in the 
orchestra. The organ stands on a stout platform or 
floor, 40ft. wide by about 25ft. deep, which is supported 
by timber framing, as shown, rising from the main 
floor of the Palace. At A will be seen the blowing 
apparatus, with the water-pressure engines beneath. These 
engines are extremely simple, and their construction is too 
wai known to need description. They have been supplied 
by Mr. David Joy, of Anerley Park. At B are shown some 
of the rods of a few of the draw stops. Right in front, 
at C, is the pneumatic lever arrangement of the great 
organ D, above which is the solo organ E. At the 
very top is shown the swell organ F. All its pipes 
are enclosed in a box, the front of which is fitted with 
louvre boards, which can be opened and closed by a pedal, 
so as to modify or augment the loudness of the sound 
produced. The lines seen running right and left are 
trackers to the sound-boards of the pedal organ G G 
on each side of the instrument. Many of the pipes 
are shown in their places, but a large number are omitted 
to show those behind, but the ‘sound-boards, with the 
holes in them ready to receive the pipes, are shown. 
The choir organ is behind, and entirely hidden by the great 
organ. Hand H are gangways, by which access is obtained 
to various portions of the organ. TT are wind trunks. 

ig. 11 gives sections of one set of pneumatic levers, 
All the rest are nearly identical, save in dimensions. Fig. 
9 is an enlarged view of the blowing apparatus. 

Our readers are now, we venture to hope, in a position 
to understand what the Crystal Palace organ is. When 
the first of the series of Handel Festivals was contem- 
plated, it was felt that an organ of considerable power, 
especially in the deep bass department, was desirable, if 
not indeed essential. The original idea was to erect an 
instrument simply for “ filling up” effects in the choruses, 
&c., the presence of the full orchestra rendering the more 
delicate organ effects unnecessary. Later on, however, it 
was thought that by adopting a more comprehensive 
scheme the organ might be utilised by the Crystal Palace 
Company as a solo instrument and for general purposes. 
pervomge a specification was drawn up for a grand 
organ of four manuals and pedals, and eventually carried 
out. A portion of the instrument in this form—a large 


number of the stops not being inserted, but “ prepared 

for” only—was finished, and used at the first rehearsal in 

1857, and afterwards at the first Festival performance in 

1859. The organ was further developed in the year 1871, 

when some of the “prepared for” stops were supplied. 

It was, however, still left incomplete, and so it has remained 

until now. 

We subjoin the specification of the organ in its recon- 
structed form :— 

SPECIFICATION, 

Four manuals—overhanging—CC to A, 58 notes and pedals—con- 
cave, but not radiating—CCC to F 30 notes. Pneumatic action to 
each clavier. Twelve double French vertical feeders, supplying 
four bellows, communicating with the various inner wind reser- 
voirs. Motive power—three of Joy's patent hydraulic engines. 

Great organ :— Ft. 

Double open diapason... ... ... ... «. metal .. 16 
Large open diapason ... 
Open diapason oa 8 
Flute-a-pavillon ... 8 
8 
Flute octaviante ... pe 4 
3 
Super octave... ... pil 2 
Harmonic piccolo... 2 
Mixture, 4 ranks ... ” 

Furniture, 3 ranks a 

Cymbal, 5 ranks ... is 

Double trumpet ... 
8 
Harmonic trumpet a 8 
Clarion ... 4 

Swell organ :— 

16 
Open diapason ... ... ... ... ... «.. metal 8 
8 
4 
Flute octaviante ... ... 4 
Harmonic flageolet ... ... #99 2 
Mixture, 4 ranks ... A 

Furniture, 3 ranks ‘a 

Contra-fagotto 16 
Cornopean ‘a 8 
8 
Echo tromba... $s 8 
Clarion ... ps 4 

Tremulant. 

Choir organ :— 

Lieblich Bourdon... ... 0... wood 16 
8 
Salcional 8 
8 
4 
4 

armonic piccolo... 2 
Orchestral oboe ... 8 

Tremulant. 

Solo organ :— 

Grand open diapason ... ... ... metal 8 
Flute harmonique... ... 8 
Flute octaviante harmonique ... ... 4 
Corno dibassetto... ... ... 8 
Grand tromba os 8 
Carillons 

Pedal organ :— 

Double open diapason... ... ... Wood ... 32 
Couplers :— 
Swell to great, unison. Choir to great. 
Swell to great, sub-octave. Choir octave. 
Swell to great, super-octave. Solo to pedal. 
Swell to choir. Swell to pedal. 
Solo to great. Great to pedal. 
Sforzando (great to swell). Choir to pedal. 
RECAPITULATION. 

19 stops in the great organ, 1624 pipes. 

17 swell ,, 1264 ,, 

12 choir 696 ,, 

6 Ps solo ,, 290 ,, and 37 bells. 

14 ” pedal ” 510 ” 

68 sounding stops, 4394 pipes. 

14 mechanical stops, couplers, tr lants, &c. 

Total, 82 stops. 

The space occupied by the instrument is 40ft. wide by 
24ft. deep, exclusive of that taken up by the five bellows 
behind, which have hitherto been ordinarily blown by ten 
men, supplying the various reservoirs inside the organ 
with wind at different pressures. It has now been decided 
to remodel the instrument and complete it in all respects, 
applying entirely new bellows and feeders adapted for 
blowing by water engines. The motive power will be 
supplied, as we have said, by three hydraulic engines, one of 
6}in., one of 5jin., and one of 54in., driven by water from 
the tower of the Palace at an estimated minimum pressure 
of 100 lb. to the square inch. The blowing apparatus is 
arranged under the orchestra so as to be seen at work by any 
visitors to the Crystal Palace who are curious enough to 
inspect it. Though in so enormous, and at the same 
time lightly constructed, a building, it will probably surprise 
some to learn that this organ, although more powerful, 
is not so large as several well-known instruments far more 
favourably situated in smaller and more substantial halls. 

The wind pressures have been revised, and in some 
departments increased, but not to the extreme to which 
this has been carried in certain recent instances. It is 
nevertheless believed that the power will prove ample, 


without being “blatant” and oppressive from very din, as 
in some modern organs voiced on the so-called “ German 
systems.” It has also been an object to avoid the undue 
predominance of “ Reeds” and reedy Gambas, which give 
some of our large modern organs on the French system 
so much the effect of gigantic harmoniums. At the same 
time every variety of tone is at command, whilst mere 
“vain repetitions” are avoided. One of the new features. 
consists in the addition of three octaves of carillons or 
bells, enclosed in a swell box with Venetian louvres, so as 
to be capable of crescendo and diminuendo effects. The 
range is from gamut G upwards. The hammers are put 
in motion by the pneumatic key action of the solo organ. 
Fig. 10 is an end view. The bells are bung on horizontal 
bars and struck by hammers arranged like those of a piano 
but of course very much larger. The organ will be revoiced 
throughout. 

Until now there were but two sets of pneumatic levers, 
one to the great organ and one to the swell for lightening 
the touch. There will hereafter be five—namely, one to 
each of the four manual claviers, and one to the pedal 
clavier. These will be of the most improved modern con- 
struction, with double exhaust. The wind pressures will 
range from 4in. to 12in., the feundation stops of the great 
and swell being on a 6in. wind, with the reeds raised to 
8in. in the treble. The “tromba” in the solo organ will 
be on a 12in. pressure, and the rest of the solo organ 8in. 
Instead of the usual English system of composition pedals 
for drawing out and putting in groups of stops to produce 
different combinations, the continental “ Ventil” system 
was adopted as on the whole best for such an instrument, 
balancing advantages and disadvantages, and has been 
retained. Under this arrangement the great organ sound- 
board is subdivided into four sections, each containing its 
own group of stops, and by means of four pedals either left 
up in their normal position or “hitched down,” the wind 
is either cut off from or admitted to each department by 
the “ventil.” The manual organs as well as the pedal 
organ are similarly treated. 

It may be remarked, as a matter of comparison, that 
Messrs. Gray and Davison’s celebrated organ in the Leeds 
Town Hall, erected in 1859, has 94 sounding stops and 
17 couplers, &c. It is expected that the Crystal Palace 
organ will be re-opened early in the present summer. Mr. 
Alfred J. Eyre is the Crystal Palace organist, and his repu- 
tation is a sufticient guarantee that full justice will be done 
to Messrs, Gray and Davison’s noble instrument. 


THE ELECTRIC LIGHT COMMITTEE. 


THE following are the recommendations which the Select Com- 
mittee on the Board of Trade and other electric lighting Bills have 
resolved to make to the House of Commons as the result of their 
inquiry 

(1) “‘ That the Board of Trade be empowered to grant licences to 
local authorities or private undertakers, with the consent of such 
local authorities, to supply electricity within a defined area.” 

(2) ‘*That such licences be for any period not exceeding five 
years, but may at the expiration of the licence be renewable with 
such consent as aforesaid.” 

(3) “‘ That the Board of Trade be empowered to grant provisional 
orders to local authorities, or to private undertakers without the 
consent of such local authorities, for the supply of electricity ; but 
such provisional orders shall be subject to confirmation by Parlia- 
ment.” 

(4) ‘* That notice of any application for a licence or a provisional 
order be given by public advertisement in the district, and full 
opportunity be given to all parties interested to state their case to 
the Board of Trade.” 

(5) ** That no application for a licence or provisional order be 
granted until the expiration of three months from the notice of 
such application.” 

(6) “‘ That no application by any local authority fora provisional 
order under this Act be pr ed with until it has been submitted 
to a meeting of the local authority specially summoned for the 
purpose by a public notice.” 

(7) ** The licences and provisional orders should carry with them 
power to break up the streets for the purpose of laying the neces- 
sary wires.” 

(8) ‘*That where it has been proved to the satisfaction of the 
Board of Trade that any area as defined by licence or provisional 
order is sufficiently supplied with electric light, and that the 
supply of gas in such area has ceased to be remunerative, the 
Board of Trade may be empowered to make an order relieving 
either wholly or in part any corporation or gas authority from being 
compelled to supply gas within such area.” 

(9) ‘* That local authorities be empowered to purchase compul- 
sorily the undertaking of the company or person authorised by 
provisional order to supply electricity at the end of fifteen years, 
or at the end of any subsequent period of five years.” 

(10) “‘ That for the purpose of the purchase of the undertaking, 
the value of the land, buildings, works, materials, and plant 
shall be deemed to be their fair market value at the time of the 
purchase, due regard being had to their nature and their condition, 
to their state of repair, to their suitability to the pu s of the 
undertaking ; and where a part only of the undertaking is pur- 
chased, to any loss occasioned by severance; but without any 
addition in respect to compulsory purchase, or of goodwill, or of 
any past or future profits, or of any similar consideration.” 

(11) ‘*That licence and provisional orders should contain such 
regulations :—(a) For securing the safety of the public from injury 
to life or from fire; (b) for inspection ; (c) for securing a reg 
and efficient supply of electricity ; (d) for fair prices as experience 
may prove to be necessary, and where it has been proved to the 
Board of Trade that public safety is likely to be endangered, they 
shall at all times have power to make such further regulations as 
may be required for securing the safety of the public.” 

(12) ‘‘ That overhead wires be forbidden without the consent of 
the local authority, and where it has been proved to the satisfac- 
tion of two justices of the peace, or corresponding authority, that 
ran f such wire is or is likely to become dangerous to the public 
safety, they may make an order directing it to be removed upon 
such terms as they may think fit.” 

(13) ‘* That the local authorities supplying the electric light be 
required to keep separate accounts of such undertaking, and to 
publish them in detail for the information of the ratepayers.” 

(14) ‘‘ That the Board of Trade be required to submit to Parlia- 
ment an annual report of their proceedings under this Act.” 

(15) ‘That any undertakings which may be authorised by 
private Acts for the supply of electricity be subject to the conditions 
contained in this Act.” 

With respect to the several private Bills referred to them, the 
Committee have decided to recommend that all clauses dealing 
with electric lighting shall be struck out of those measures. 

The Committee met again on Thursday to go through 


the clauses of the Board of Trade Bill, and to consider any sug- 
gestions that may be made upon the above resolutions, 
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(For descroption see next page.) 
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NEW WATERWORKS, CLACTON-ON-SEA. 
MR. JABEZ CHURCH, M.LC.E., WESTMINSTER ENGINEER. 
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Front’ Elevation. 


End Elevation. 


WATER SUPPLY OF 
SMALL TOWNS. 
No. 
CLACTON-ON-SEA. 

Tue importance of an ample 
supply of good water to every 
community, and the certainty 
and cheapness with which it may 
be obtained for most places 
suffering from the want of good 
water, led us to the belief that 
descriptions of examples of the 
works of water supply as carried 
out in a number of small towns 
under modern ideas and engi- 
neering methods would be appre- 
ciated. These articles we com- 
menced in THE ENGINEER of the 
10th March, p. 181, wherein was 
described a surface water catch- 
ment system, and in that of the 
24th March we described a green- 
sand well supply, both works 
showing what may be done for. 
small communities. We now give 

vings on page 396 and 397, 
and the following description, re- 
lating to another example of 
what may be done to supply 
small populations with a 
water supply at a cost which 
shows that an ample quantity of 
potable water should be within 
the reach of every community in 
the country. 

The Clacton-on-Sea Gas and 
Water Company was formed in 
1876 to meet the requirements 
of Clacton-on-Sea, which has 
now become a favourite summer 
seaside resort. Twenty years 
since Clacton-on-Sea was but a 
landing place, consisting of a 


Boiler Engine Howse 
Level of 
= 
= 
Ni 
Section at A B. of Tank. 
shemng Husing Savice Mains 4 
N = % 
Overflow & Washout Pipes de. NINN 
Elevation of Tank. . 


small village and a landing pier, 
forming the place of embarka- 
tion of the population of a con- 
siderable district not then accom- 
modated by the railway which 
now connects it with the Great 


Eastern ae It is now 
laced within an easy journ 

m London by railway as well 
as by boat, and during the past 
six or seven years the number of 
its visitors has enormously 
increased. To accommodate 
these visitors a few capitalists 
have converted the village into 
a small town. The gasworks, 
completed in 1877,and the water- 
works, which are the subject of 
this notice, were designed and 
carried out by Mr. Jabez Church, 
M.L.C.E., of Great George-street, 
Westminster. The water, which 
is of excellent quality, is ob- 
tained from a well sunk into the 
chalk to a depth of 120ft., with 
a further boring of 285ft., making 
a total d of 405ft. from the 
surface. well was con- 
structed in the following manner 
—28ft. of cast iron cylinders 


ere 


4ft. 6in. internal diameter were 
sunk through the top gravel into 
the underlying clay for the pur- 
pose of shutting out the surface 
water ; below this brickwork was 
put in in two half-brick rings, 
with lin. of neat cement between 
them, finishing at the bottom 
with an invert through which a 
wrought iron bore pipe is driven 
to the uired depth. The 
water tower is 101ft. high, and 
about 27ft. square, built in red 
bricks with white and black brick 
string courses. The battlements 
and top of turret, together with 
the projecting string courses, are 
of Bath stone. In the tower, 
as shown in section on page 396, 
is a cylindrical wrought iron 
reservoir supported on wrought 
iron girders. The valves under 
the tank and the roof are reached 
by iron ladders. 

The pumping machinery, which 
is designed so that it can be 
duplicated at any time, is as 
follows :—The boiler is a single- 
tube Cornish boiler 14ft. 6in. 
long by 4ft. Qin. in diameter. 
The engine is of the horizontal 
non-condensing type, having a 
cylinder 9}in. in diameter by 
l4in. stroke, with an outer casing 


N - for live steam, and fitted with 


| patent variable expansion excen- 
| tie and quick speed governors, 
and indicates 20-horse power 
with 60 lb. of steam. The fiy- 
wheel is 5ft. 8in. in diameter. 
The pumps are of the ordi 
deep-well lift kind, with 
rearried up above water line, so 
that the valves and buckets can 
be taken out from the top for 
repairs, obviating the use of a 
diver for this purpose. The dia- 
meter of the pumps is 8}in, 
stroke 19in., fitted with gun- 
metal buckets and valves; the 
working barrels are fixed 52ft. 
under water line, and areactuated 
by spur gearing carried on a 
massive moulded cast iron curb 
of an ornamental character. 
There are about 5000 yards 
of mains. Mr. T. Tilley, of 
Walbrook, executed the trial 
bore hole and well and also the 
main laying. Messrs. H. Yo 
and Co., of London, construc 
the machinery and ironwork, and 
Messrs. Saunders and Son, of 
Dedham, carried out the brick- 
work. The cost of the whole of 
the works, which are of substan- 
tial character and of first-class 
workmanship and materials 
throughout, including land and 
parliamen expenses, was 
£7700, and as they will amply 
provide for a summer population 
of 5000, the cost per head will be 
only about £1 10s. 9d., which any 
small town could well afford, 
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NAVAL AND SUBMARINE EXHIBITION 
LECTURES. 
SOUND SIGNALLING. 

A LECTURE on “‘ Sound Signals ” was delivered on Friday evening, 
the 14th of April, by Mr. Price Edwards, of the Trinity House. The 
lecturer, after referring to the use of visible signals—such as sema- 
phores and coloured lights, which are familiar objects on our 
railways—went on to say that of late years it has been found 
necessary to introduce signals which can be heard, because the use 
of visible signals necessitates a clear atmosphere, in the absence of 
which the signals cannot be seen. In the case of a ship involved 
in a fog, the captain trusts to his compass and to his reckoning, and 
he must proceed very slowly, and use the very greatest precautions 
against accident ; and when he is near land he must take the 
greatest care, for he cannot see the lights which would otherwise 
guide him on his way and enable him to steer clear of dangers. 

msequently sound signals have been introduced to take the place 
of lights in such a case. It is also often necessary for vessels 
approaching one another to intimate which course they are about 
to take, in order that they may avoid collision. Twenty years ago 
the dangers of our coasts were very imperfectly indicated in foggy 
weather, and the only means that vessels had of communicatin 
with one another by sound consisted of an indiscriminate anc 
unintelligible whistling, and a shouting through speaking trumpets. 
The Americans, who have a large seaboard, and who also ond 
large inland waters, found it necessary to use sound signals, because 
a thick fog on their coasts came very often indeed, and stopped 
their traffic. They were too enterprising to allow their traffic to 
reniain stopped, and they were the first to adopt sound signals. 
At first they placed them on their lighthouses, for use when the 
lights could not be seen. Then their vessels which used to navigate 
their huge rivers—such as the Hudson, the Mississippi, the Ohio, 
and other inland waters—were obliged to have sound signals on 
board, to enable them to tell neighbouring vessels which side they 
should pass. England, generally somewhat less advanced than 
America, ultimately, about twenty years ago, took up the matter. 
We have made very marked advances as regards sound signals, 
beyond anything that was thought to be attainable in earlier days. 
Now-a-days the law steps in and requires merchant ships to use 
sound signals under certain conditions. For merchant ships the 
international regulations for ee at sea prescribe, 
as a compulsory requirement, that in fog, mist, or falling snow, 
— by day or night, the signals described as follows shall be 


(a) A steamship under way shall make with her steam whistle, 
or other steam sound signal, at intervals of not more than two 
minutes, a prolonged blast. 

(6) A sailing ship under way shall make with her fog horn, at 
intervals of not more than two minutes, when on the starboard 
tack one blast ; when on the port tack, two blasts in succession ; 
and when with the wind abaft the beam, three blasts in succes- 
sion. 

(c) A steamship and a sailing ship when not under way shall, at 
intervals of not more than two minutes, ring the bell. And, as 
an optional proceeding, a steamship under way may indicate her 
course to any other ship which she has in sight by the following 
signals on her steam whistle, viz.:—One short blast to mean, “‘I 
am directing my course to starboard ;” two short blasts to mean, 
“Tam directing my course to port ;” three short blasts to mean, 
“*T am going full speed astern.” A gun fired at intervals of about 
a@ minute is one of the authorised signals of distress at sea. In 
the Royal Navy the above regulations are also in force; but, in 
addition, Captain Colomb’s system of sound signalling is employed 
in fog for the p of communication between her Majesty’s 
ships. By far the most important development of sound 
signzis is in connection with the lighthouse and coastmark- 
ing service. The most powerful lights are unavailing at night 
if enshrouded with fogs, and, by day, buoys, beacons, and other 
marks and signs of the sea are rendered useless. The neces- 
sity of sound signals to do duty at such times has brought about 
the development of the system of coast fog signals which have 
proved to be of the greatest service to navigators. We have learned 
a great deal from the Americans on this subject. Among the 
instruments used for the purpose of sound signalling, first, there 
are bells, varying in weight from 3 ewt. to 2}tons. The bells 
themselves are fixed, and they are made to ring by the swinging of 
the clapper or hammer. These bells give very feeble sounds at all 
times. Ata distance they are not of great use to sailors; the 
sound is not intense enough. But still there is one way in which 
a bell continues to be very usefully employed, and that is on the 
top of a floating buoy. Such a bell has four clappers, which strike 
the bell at four different points as the buoy is oscillated by the 
waves. Another kind of sound producer is the gong. Gongs are 
used on board lightships, and although the sound they produce is 
but small, it is, perhaps, generally sufficient for the purpose, be- 
cause lightships are generally moored in deep water, and vessels 
can approach them pretty closely. More powerful gongs are now 
coming into use. Next there are guns and explosive signals. Guns 
are used to indicate that vessels want assistance, and on board her 
Majesty’s ships they are used for signalling in foggy weather. 
They have also been employed occasionally as signals on headlands. 
The old long 18-pounder gun was formerly used, but it was after- 
wards found that shorter guns produced a better effect. Experi- 
ments have shown that small grain powder will cause the loudest 
explosion, the reason of this being that it burns with greater 
rapidity than powder of larger grain. The fact that the loudness 
of an explosion depends upon the rapidity of the combustion is 
shown by the detonation of gun-cotton and otber explosives of the 
same nature. An 80-ton or 100-ton fired with 300 lb. or 400 lb. of 
pebble powder, does not make so distressing a noise as the explo- 
sion of 1 Ib. of gun cotton. There isa very ingenious invention 
called the gas gun, which has been pays by Mr. J. R. Wigham, 
of Dublin. The advantages claimed for this gun are that where a 
supply of gas is available the apparatus is very easily applied, 
and that the gun can be leaded and fired at a iderable dist. 
from the point of explosion. The gun consists merely of a tube of 
about 18in. bore and 12ft. long, _— at the point where the 
signal is required to be made, and connected with a gas main or 
gas-holder by iron piping. The gun is loaded with an explosive 
mixture of gas and atmospheric air by the simple turning of a 
cock, and is fired by a light applied by percussion or otherwise at 
the shore end of the tube. The explosion takes place at the mouth 
of the gun almost immediately. Mr. Wigham says that a gas gun 
may be fixed at the water’s edge, or on a rock at sea, at half a 
mile from the loading and firing station. Experiments were made 


~ some years ago at the Royal Arsenal for the purpose of observing 


the sound produced by the explosion of gun-cotton. The explosion 
of this substance takes place so instantaneously that an exceed- 
ingly sudden and sharp blow is given to the surrounding air, 
whereby a sound wave of great initial intensity is produced. To 
discharge small charges of gun-cotton suspended from string, and 
with the necessary electric connections, entailed a deal of trouble, 
and was inconvenient where it was required to be done after a long 
interval ; but it was clearly shown that the explosion of gun-cotton 
gave a very good sound, and a plan was devised by which a rocket 
was made to carry up a charge of gun-cotton into the air to a 
height of 600ft., and ~ he to explode it. There isin use now a 
sound rocket charged with what is known as cotton powder, which 
is a slight modification of gun-cotton, and which goes up into the 
air and makes a great noise. A quarter of a pound is sent up as a 
charge, and it explodes in the air free from all obstructions, and 
makes a most effective sound. It is much cheaper than firing a 


gun. The gun used to be fired every ten minutes. The rocket 
vay up as long as its composition burns. When it has nearl 
nished burning it sets fire to a piece of cotton connected with 
the fuse. The fuse communicates with the detonator, and the 
‘explosion communicates itself to the cotton powder charge. This 
ns on the British coast and 


‘sort of rocket is now used at five statio 


at Heligoland. For the purpose of distinction some attempts have 
recently been made to get two distinct explosions from 
one rocket by sending up two charges = This 
idea it is hoped will soon be made practically successful. 
The cotton enn that is now made may handled and stored 
with as much safety as gunpowder, and it is less easily exploded 
by contact with flame; but it has not yet been shown that other 
explosive compounds, such as dynamite, lithofracteur, blasting 
gelatine, or any other nitro-glycerine mixture, can be made prac- 
tically serviceable. There is one other signal which may be 
mentioned. The Cotton Powder Company are exhibiting in the 
present Exhibition a kind of signal which may be fired more 
easily, expeditiously, and effectively than a gun, thereby obviating 
the need to load every minute—an important consideration with a 
vessel in distress. is consists of a small charge of tonite— 
cotton powder—made up into a sort of cartridge. When required 
to be used one of the cartridges is dropped into a socket; the 
seaman stands aside and pulls a ‘atin attached to a friction 
tube. By this means a small quantity of powder at the base of 
the tube is ignited. This ignites a fuse, and causes the charge to 
shoot up into the air to a height of 600ft. The cotton powder 
then explodes, and at the same moment a group of stars are 
thrown into the air. This form of signal makes the same sound 
as a cannon, and acts also as a rocket. Many vessels are using this 
appliance, and the Board of Trade have agreed to accept it in sub- 
stitution for the gun as a signal in case of shipwreck. This plan 
can also be adopted for use in boats. ts when leaving a 
wrecked ship are often without any means of making themselves 
seen; but these signals would enable them to do so, and they are 
so small that a supply of them can be carried under the seat of a 
boat. This signal can be made readily distinguishable at great 
distances. The lecturer next dealt with signalling by means of 
whistles. Whistles are sounded either by steam or by air. Steam 
whistles are simple enough in their arrangement, and require only 
a boiler for generating steam and a hanical arrang t for 
opening a valve to allow the passage of the steam to the whistle. 
In the case of air whistles it is necessary to have some arrange- 
ment to compress the air, and also some means of regulating the 
admission of air to the whistle. The sound of a whistle is caused 
by the vibration of the air contained within the bell, or dome, 
or column, the vibration being set up by the impact of a column 
of steam or air at a high pressure. Is is probable that the metal 
of the bell or column of air is likewise set in vibration, and 
gives the timbre or quality to the tone that is emitted 
by the whistle. Difference of pitch is obtained by altering the 
distance between the steam orifice and the lip of the bell. When 
these are brought close to each other—say within half an inch— 
the sound is very shrill. If you increase the distance the sound 
becomes much deeper. A recent adaptation of the whistle as a 
fog signal has been made in an automatic signal buoy. The sound 
is produced by the movement of the buoy on the top of the water. 
A e tube descends for a considerable distance into the water. 
This tube is open at the end, so that there is a piston of water in 
the tube continually, and this compresses the air by the motion of 
the waves, and forces it up through the whistle; and thus the 
whistle is continually sounded. Whistles are supposed to be the 


accurate to make sound signals which shall be trustworthy and 
useful, ultimately the law will be altered to suit those instru- 
ments ; but inventors must not expect that a change in the law 


will be made in favour of their own particular instruments. 


THE INSTITUTION OF CIVIL ENGINEERS. 


HARBOURS AND ESTUARIES ON SANDY COASTS. 

Ar the meeting on Tuesday, the 25th April, Mr. E. Woods, vice- 
president, in the chair, the paper read was on “ Harbours and 
Estuaries on Sandy Coasts,” by Mr. L. F. Vernon-Harcourt, M.A., 
M. Inst. C.E. 

This communication contained a concise history of the pro- 
gressive alterations of the harbours along the south coast of the 
North Sea, between Calais and the mouth of the Scheldt, namely, 
Calais, Gravelines, Dunkirk, Nieuport, Ostend, and Blankenberghe. 
These harbours owed their origin to the existence on their sites 
of an outlet channel communicating with a creek or small lagoon, 
and maintained by the flux and reflux of the tide and the 
drainage waters of the adjacent district. The first artificial 
works consisted of short timber jetties on each side of the 
channel to mark and protect its outlet. By degrees the inland 
tide-covered areas were reclaimed, and the entrance channel 
being deprived of the tidal scour, gradually deteriorated. 
Attempts were then made to improve the entrance by prolonging 
the parallel jetties into deeper water. These jetties had been 
made in every case solid at the base, and with open timberwork 
above, so that, whilst pos the sand on the beach from 
washing into the channel, as little obstacle as possible might be 

resented to the littoral current. Owing, however, to the sand- 
Gentes character of the tidal current along the coast, every 
advance of the jetties had been followed by a corresponding 
advance of the foreshore. The maint and deepening of the 
entrance channel was at the same time promoted by retaining the 
inland and tidal waters at high water by sluice gates, which, being 
opened at low water, wt were a large volume of water for scouring 
away the deposit of sand. Sluicing basins, admitting a large 
quantity of tidal water, had also been formed at various times in 
most of these harbours to increase the efficiency of the scouring 
current. A large new sluicing basin was in course of construction 
on the low foreshore near the entrance of Calais Harbour for 
deepening the entrance channel. The jetties at Dunkirk had been 
extended out to a distance of about 2500ft. from the shore, without 
realising the object of attaining deep water, as the foreshore had 
advanced so much as to overlap the western jetty at low-water 
spring tides. The large sluicing basin at Dunkirk was being 
replaced by a series of docks and basins, which, however, had been 
designed so as to allow of the same amount of water being available 
for sluicing. As a bar tended to form just outside the jetty 
channel, dredging by sand pumps was being resorted to for deepen- 
ing this part of the entrance. This method of improvement was 
commenced in 1876; and the quantity of material removed last 
year amounted to about 314,000 cubic yards. The deepening thus 


best medium for making signals by sound on board 
The regulations already quoted specify the whistle for steamers. 
It is necessary that precaution should be taken to insure that 
whistles give effective sounds. In many cases, when first sounded, 
one hears only a rush of water, which has resulted from the con- 
densation of steam ; so that the whistle is ineffective if the signal 
is required to be made in a great hurry. A novel form of whistle, 
consisting of an organ pipe fitted to a steam pipe, has recently been 
introduced. It is said that it does not get choked like ordinary 
whistles, and that the sound emitted is loud and resonant. This 
instrument is patented by Messrs. Hannen and Buchanan, of 
Glasgow. Messrs. Smith Brothers, of Hyson Works, Nottingham, 
exhibit in the present Exhibition a new form of whistle, in which 
two sounds can be made with one instrument. This is a great 
desideratum, and may afford the means of making what is so 
necessary in these days, namely, distinctive and effective signals to 
indicate the compass course of a vessel. The next class of instru- 
ments to which reference should be made is horns. These originally 
came from America, and the characteristic of them is that they are 
sounded by reeds instead of being sounded in the form of a whistle. 
Some forms of fog horns are exhibited by Mr. Nathaniel Holmes, 
of Holmes’s Marine Life Protection Association. These horns are 
put into a stirrup, and worked up and down. The seamen 
are supposed to be able to work them easily, if they can 
stand upright; but that may want a little support to enable 
them to do so. These horns are made with reeds, and are 
said to be very effective for certain purposes. Mr. Pilley, of 
Birmingham, exhibits a reed horn the characteristics of which 
are that it will give either a continuous blast, or a short one as 
may be desired. The continuous blast is managed by putting an 
external chamber round the cylinder and piston, which compresses 
the air, and keeping the ch full of compressed air, so that 
the air is supposed to go through uniformly, the current being 
kept so long as the sound is required. It is not certain, however, 
that this is an advantage, for it is often necessary that these things 
should stop, and not go on continually. There has been brought 
to this country from America an apparatus known as Barker's 
marine safety signal. This apparatus has many merits. One is 
simplicity of working. Another of its merits is that every signal 
is sounded ‘Automatically when once set ; and a third advantage is 
that with the horn attached it givesa very good sound. Com- 
pressed air is employed at a pressure of 6 4 to the square inch, 
and the sounding principle isa reed for the horn. The inventor 
says that it can be equally well connected with the steamer’s own 
whistle. The main object of the inventor appears to be to bring 
into use a short code of compass signals, by means of which vessels 
can indicate to one their respective courses. This signal 
system contains a combination of eight long and short sounds. 
Another instrument for use in fog is the siren. This also came 
from America. This can be sounded either with steam or with 
compressed air, and the principle upon which the sound is made is 
that the steam or air passes first through a fixed flat disc which 
has twelve radial slits, and is fitted into the throat of a long 
trumpet. Behind the fixed disc there is fitted a revolving disc 
with exactly similar slits. A pressure of air or steam directed 

inst the fixed disc goes through the second or revolving disc 
when the slits of the two discs coincide at certain periods, accord- 
ing to the quickness of the rotation. If the pressure is very high 
and the rotation is very rapid, the succession of puffs passing 
through is very rapid indeed, anda very intense wal is produced. 
The vibrations are not taken up by the metal trumpet, which is of 


‘east iron, and the sound issues from the mouth in a continuous 


beam of great intensity. Since 1874 no fewer than twenty-two 
sirens have been placed round our coast, and sixteen have been put 
on board lightships. These are of the greatest service to passing 
navigation. At Howth Baileyagas engine is employed as a motor for 
compressing air for thesiren in operation there. This arrangement 
is there due to Mr. Wigham, of Dublin. Messrs. Stevenson, of 
Edinburgh, have suggested that a Perkins engine should be used 
as a motor for siren signals, and perhaps it will be so used one 
day. The adoption of the siren as a sound signal in f weather 
may be regarded as an important advance in the Ce Mca of 
these instrumental fog signals. Sundry modifications have been 
eve te wae to them, among others a mechanical movement by 
which Professor Holmes has succeeded in rendering the rotation of 
the siren cylinder automatic with perfect control of the speed and 
consequent pitch. Mr. Holmes has also introduced a double siren 
by which two notes can be got out of the same instrument, but 
this is not generally used at present. With the increasing use of 
sound signals there is an increasing necessity for making them 
differ from one another, and it is very useful to have inventors 
brought together that they may see the various inventions which 
have been developed and brought out for the purpose Scan 
by sound, It may be that if instruments are devised sufficiently 


ted had produced a considerable increase in the trade of the 
port, more especially by admitting vessels of larger tonnage. The 
approach channel to Ostend, which was maintained in former times 
by the tidal scour from extensive marsh lands, had, since their 
reclamation, been improved by parallel jetties and well-placed 
sluicing basins; and dredging was now being resorted to for 
improving the depth over the bar beyond the jetties. 

A brief comparison was next drawn between the jetty harbours 
described and other harbours, and it was shown that the conti- 
nental practice of prolonging parallel jetties and sluicing had 
not been in most cases adopted in the United Kingdom, but that 
the system of enclosing a large tidal area by solid piers con- 
verging so as to form a narrow entrance had been preferred, as, 
for instance, at Aberdeen, Dublin, Sunderland, and Lowestoft. 
It was pointed out that the extension of parallel jetties had proved 
of no avail, and it was suggested that converging piers aided by 
sluicing would probably afford the best prospect of maintenance 
in an unfavourable situation like Dunkirk, whilst dredging would 
serve to maintain the depth outside the entrance where the 
scouring efficiency was lost. Boulogne Harbour was cited as an 
instance of the conversion of a jetty harbour into a large closed 
harbour, which, owing to the projection of its entrance into deep 
water, gave a good prospect of successful maintenance. Madras 
Harbour furnished an example of a closed harbour constructed on 
asandy coast, where the advance of the foreshore had been dreaded ; 
but, owing to the depth of water—45ft.—into which the piers were 
being carried, and the removal by the north-east monsoon of a 
portion of the sand accumulated against the south breakwater 
during the south-west monsoon, it seemed probable that the fore- 
shore would not approach near the entrance for a long period. The 
experience gained at Ymuiden, Port Said, Madras, Karachi, and 
other harbours, tended to show that a considerable littoral drift 
was not an insuperable obstacle to the effective maintenance of a 
harbour with solid piers on a sandy beach. For, provided that the 
entrance was carried into deep water, the rate of advance of the 
foreshore continually decreased, and might even reach a position 
of equilibrium; the sand introduced through the entrance was 
onatl, and the projecting piers tended to produce a scour in front. 
Estuaries were next considered, and the works at the mouths of 
the Adour, of the Seine, and of the Maas, were discussed. It was 
shown that the jetty system adopted for the Adour had been 
only partially successful, and that the influx of the tide had 
been checked owing to the jetties at the mouth having been placed 
too close together. The restriction of the tidal Seine within 
embankments, from La Mailleraye to Berville, though producing 
an improved channel up to Rouen, had caused such an unexpect- 
edly rapid silting up of the estuary as, within thirty-three years, to 
have reduced the tidal capacity of the Seine by 272,000,000 cubic 
yards, and endangered the approaches to Havre. The shifting 
channel below the termination of the banks had not been improved 
by the works, and its maintenance would be imperilled unless the 
banks were prolonged. It was suggested that the embankment 
works should be carried to the mouth, in such a manner as to reduce 
the diminished tidal capacity as little as ible, and so as to 
direct the main chiunal tenants Havre. The works at the new 
mouth of the Maas were then referred to. They consisted, of a 
cut across Hoek-van Holland, with jetties at right angles to the 
shore, leading the channel into deep water, and providing the shortest 
possible channel from Rotterdam to the sea, along the Scheur 
ants of the Maas. The jetties, composed of fascine work, were 
raised only to half-tide level, and slightly diverging formed a sort 
of prolongation of the river banks into the sea. The southern 
jetty, 2515 yards long, had been made to project beyond the 
northern jetty, which was 2200 yards long, in order to prevent an 
eddy produced by the flood current, which tended to raise a bar. 
The depth of 23ft. at high water, which was anticipated at the 
mouth, had not been attained. The defici in depth had been 
attributed by some persons to a too rapid widening out near the 
mouth. The author, however, ascribed it to the narrowness of the 
new cut compared with the width of the river above, and of the 
channel between the jetties; to the natural progression of the fore- 
shore, near the jetties, produced by the littoral currents and the 
action of the waves; and to the material scoured from the cut in 
the process of construction having remained near the jetties. 

In conclusion, the author discussed the general question of 
training rivers through sandy estuaries, and pointed out that 
where such works were commenced they had gradually to be 
extended, as in the case of the Fen rivers. The Mersey, above 
Liverpool, was cited as an instance where training works amet 
imperil the outlet channel. The proposals for training the Scheldt 
through its estuary were referred to, and any great reduction of 
its tidal pacity deprecat Lastly, a <2 was made 
=" the methods of improving the outlets of the Maas and the 
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RAILWAY MATTERS. 


TuE boring of the Arlberg tunnel is proceeding rapidly, the rate 
of advance averaging ten metres daily, which exceeds the average 
made with the St. Gothard by six metres, At this rate boring is 
expected to be completed before the end of 1883. 


«\ LARGE and enthusiastic meeting was held at Wrexham on 
Wednesday npinnt protest against the action of a committee of 
the House of Lords in arbitrarily throwing out, without hearing 
all the evidence of the promoters, a Bill for the provision of better 
railway and dock accommodation in North Wales, and for the con- 
struction of a central station in Wrexham. 


On and after June 1, the trains on all sections of the Great 
Western Railway, with the exception of the ‘‘ Flying Dutchman” 
and the limited mail trains, will carry ngere at third-class or 
Parliamentary fares. This concession } ne not include the Brid- 
ps companies line. Minor alterations in some of the fares 

tween stations west of Bristol will gradually be put in force. 


THE Select Committee of the House of Commons has passed the 
Bill authorising the Solway Junction Railway Company to raise 
sufficient capital to reconstruct the viaduct across the Solway 
Firth. The new viaduct will be 1 mile 180 yards in length. 
The old one was broken down by a mass of icefloes in January of 
last year, as described by us at the time. Since then the English 
and Scotch sections of this company’s railways have been 
altogether disconnected. The new bridge will be constructed 
under the direction of Mr. Brunlees, C.E., with wrought iron 
columns instead of cast iron. 


THE second section of the Hundred of Hoo Railway will be 
opened for traffic in the course of a few weeks. The pier at Grain, 
which is 400ft. long, is almost completed. There are three lines 
of rails upon the decking, with the usual apparatus and appliances 
for hagrvens Sony The pier has been constructed in deep 
water, there being 20ft. of water at low tide, so that e mer- 
chant ships, and even ironclads of moderate size, could come 
alongside at any time, irrespective of the tide. One disadvantage 
of the site, however, is that it is particularly exposed to the full 
force of inclement weather and rough seas, e object of the 
directors of the South-Eastern Railway Company in building the 
is to open up a new traffic with Belgian and the north of 

urope, 

From a recently published report upon Indian railways for 
1880-81, it a rs that at the commencement of 1881 there were 
9619 miles of railway open to traffic, and 646 under construction. 
During the Dye pee 318 were open to traffic, and the commence- 
ment of 1482 miles was sanctioned, At the present time, there- 
fore, 9937 miles are open for traffic, and 1482 in course of construc- 
tion. The total capital outlay on railways to the end of 1883 will 
be £138,937,000, namely, £68,292,000 on ranteed railways, 
£31,852,000 on State lines, and £38,793,000 on the East India 
Railway. It is estimated that the last undertaking will have 
yielded a net profit to Government of £4,133,000 from the time 
when it was taken over by the State to the end of the financial 
year. The net charge on account of the guaranteed lines for 
1882-83 is estimated at £261,000, compared with £115,000 in 
1881-82. The net charge on account of the State lines for 1882-83 
is estimated at £206,000. 


For Europeans returning from the East vid Naples, the St. 
Gothard, Basle, Ostend, or Calais route will be a pleasant one, 
Naples being a beautiful resting-place, and with some improve- 
ments on the different lines the journey could be considerably 
shortened. At present it takes from Naples to Milan 25 hours ; 
Milan to Basle, vid the St. Gothard, 12 hours; Basle to Brussels, 
12 hours, and five more to Calais—making in all 54 hours. This is 
shorter than the route vid Marseilles by seven hours, besides the 
avoidance of the often rough sea in the Gulf of Lyons. With 
improvements in the railway lines of Maremma, the line in course 
of construction from Spezia to Parma, and the realisation of the 
projected direct route from Rome to Naples vid Gaeta, the journey 
need not occupy more than 40 hours from Naples to Calais— 
24 hours shorter than the Marseilles route, and so much sea voyage 
saved. The Daily News Naples correspondent says the question of 
the direct line to Rome is exciting great interest there, and ina 
few days a meeting is to take place with the object of urging its 
realisation. It is also desired that the question of one or more 
new stations should be discussed, as the present one would then be 
—— and even now is inconveniently far from many parts 
of the city. 


In his report on the trade of Antwerp during last year, Mr. 
Consul Grattan points out that the preponderance of that port 
over the other ports of Northern Europe is likely to be increased 
rather than diminished by the opening of the Gothard Tunnel, as 
Belgium will in all probability profit by the transfer to this shorter 
and cheaper commercial highway of much of the international 
transit trade at present monopolised by the French lines vid the 
Mount Cenis Tunnel. The overland traffic between North-Western 
Europe, and “on England, and Italy, India, and the Levant, 
will, of course, be chiefly affected. Mr. Grattan gives the following 
comparative statement of the distance from the several ports to 
Milan, vid the rival railway routes :—Calais to Milan, vd Mont 
Cenis, 846 miles ; Boulogne to Milan, vid Mont Cenis, $49 miles ; 
Ostend to Milan, vid St. Gothard, 786 miles; Antwerp to Milan, 
vid St. Gothard, 736 miles. From this it will beseen that Antwerp 
possesses an advantage of 83 miles over Boulogne and 110 miles 
over Calais. The route under the Simplon, which France proposes 
as a set off to the St. Gothard route, would shorten the distance 
from Calais to Milan to 774 miles, and from Boulogne to Milan to 
746 miles, so that Antwerp would still have an advantage of 38 
miles over Calais and 10 miles over Boulogne. The traffic rates 
through France are, moreover, higher than on the Belgian and 
Alsatian lines. 


WE have received a copy of a pamphlet of Me considerable 
dimensions containing ‘‘facts from experience” with Cleminson’s 
flexible wheel base rolling stock. The facts extend over six years 
of working of the system as applied to carriages and wagons over 
the greater part of the world, and of gauges ranging from 23}in, 
on the North Wales Narrow-gauge Ralboer, to 6ft, as on some of 
the Australian lines. We have already fully described Mr. Clemin- 
son’s system as applied to the royal saloon carriage on the South- 
Western railway and on many other railways, in our impression of 
the 15th February, 1878, and since referred to its application at home 
and abroad. The pamphlet shows that the system is working with 
complete success and economy on 150 railways, consisting of 25 
home, 95 foreign, and 30 colonial lines, and on these lines there are 
running 26 engines fitted on the system and over 4000 carriages and 
wagons, while it appears that there are now over 100 engines build- 
ing on the system and 2000 carriages and wagons. The advantages 
of the system are chiefly safety and ease in passing round curves, 
reduced wear and tear of rails and flanges, and an increased carry- 
ing capacity in some cases of 35 per cent., with a reduction in 
weight of 25 per cent., as compared with rigid axle rolling stock. 
By the use of three pairs of wheels on the system, long carriages 
may be used, as they are completely supported from end to end, 
and follow curves much more smoothly than the ordinary short 
wheel base stock. These advantages are, it is plain, being fully 
appreciated, as besides new stock g good deal of old stock has been 
altered to the system, ¢ 


NOTES AND MEMORANDA. 


In Bulgaria a post-office has, on an average, to deal with about 
16,000 letters annually, an English one has 107,000, a German one 

M. Pierre MANCHES says he has found that when sulphurous 
acid is’ passed into water through which an electric current is con- 
ducted, the sulphur is deposited as a yellowish-white powder on the 
negative pole, 

THE Census Bureau revised report of the United States popula- 
tion statistics shows an area of 2,900,170 square miles. The popu- 
lation is 50,155,783, the number of families 9,945,916, and of 
— 895,512, being an average of 17} persons to each square 
mile, 

THE following were the revenues of the Australian colonies at 
the end of 1881:—New South Wales, £4,904,230; Victoria, 
£4,621,282 ; South Australia, £2,027,964 ; Queensland, £1,612,314 ; 
Tasmania, £439,780 ; Western Australia, £180,050; New Zealand, 
£3,283,396 ; total, £17,069,016. 

THE proportion of revenue raised in 1881 by taxation on machinery 
in the Australian colonies was as follows :—New South Wales, 
£1,417,293; Victoria, £1,690,923; South Australia, £529,450 ; 
Queensland, £600,236 ; Tasmania, £304,546; Western Australia, 
£95,510 ; New Zealand, £1,535,700 ; total, £6,173,658. 

THE fastest ocean passage on record was recently made by the 
Guion steamer Alaska, when she ran from New York to Queens- 
town in seven days fifty-three minutes. Her outward passage 
occupied seven days four hours forty-two minutes, making the 
round voyage of out and home in fourteen days five hours and 
thirty-five minutes, 

A NEW explosive has been invented by M. Petri, a Viennese 
engineer. The name given to it is dynamogen, and, according to 
the Neue Militarische Blatter, it is likely to compete seriously with 
gunpowder. The inventor states that it contains neither sulphuric 
acid, nitric acid, nor nitro-glycerine. The charge of dynamogen is in 
the form of a solid cylinder, which can be increased in quantity 
without being increased in size, by compression. The rebound of 
the guns with which the new explosive has been tried is said to 
have been very slight, It is also said that the manufacture of 
dynamogen is simple and without danger, that it preserves its 
qualities in the coldest or hottest weather, and that it can be made 
at 40 per cent. less cost than gunpowder. 

Srannovs hydrate may lose its water and become transformed 
into crystals of the anhydrous oxide under circumstances which 
are — and imperfectly known. The crystallisation may 
occur either in acid or alkaline liquids. The acids with reference 
to oxide of tin may be divided into two groups. Those of the one 
group give, with this oxide, salts which are entirely decomposed by 
boiling water, and determine its transformation into the crystalline 
oxide in consequence of successive reactions, These salts, decom- 
posable by water, yield free acid, and behave absolutely like the 
acids themselves, determining the crystallisation of stannous oxide. 
The acids of the second class do not give rise to these successive 
reactions, and the hydrated stannous oxide never becomes 
anhydrous and crystalline under their influence. 


THE total number of ns engaged in the European postal 
service in 1880 was 250,665, of which Germany has 72,303 ; France, 
45,444—but these two include telegraph officials; England, 34,644; 
Austria-Hungary, 18,676 ; Italy, 15,813 ; Russia, 14,985, &c. The 
postal service in the whole of Europe brings in a surplus of about 
£5,750,000—this includes the telegraph service in Germany, France, 
and Roumania. England has the lion’s share, about 24 millions ; 
then follow France, Germany, Spain, Italy, &c. Russia and 
R ia show iderable deficits, and the Bulgarian deficit is 
65 per cent. of the total expenditure. The postal traffic of Europe 
has increased from 3,957,850,639 articles in 1873 to the figure above 
given, or 58°8 per cent. in eight years. At this rate in 1888 it 
should amount to some 13 milliar The percentage increase in 
the last —_ years has greatly exceeded that of the population, 
which is only 7 to 8, 

AN alleged invention of a German chemist, by which cotton and 
woollen fabrics could be coated with a layer of dissolved silk and 
inade to assume the glossy and soft appearance of actual silk 
goods, was recently described by the Colonies and India. Experi- 
ments in a somewhat similar direction appear to have been made 
by a French chemist, who, however, coats his material with a thin 
layer of tin instead of silk. He first makes a mixture of zinc 
powder and dissolved albumen, which he spreads over the fabric by 
means of a brush, leaving it to dry, when the stuff is passed first 
through superheated steam, and afterwards through a solution of 
chloride of tin. By this means an exceedingly thin layer of tin is 
spread over the whole side of the fabric, which is thus rendered 
waterproof, and protected against ordinary rough usage. The 
utility of the invention probably consists in the preparation of 
theatrical dresses, and even in the bright “‘ trimmings ” the inven- 
tion might find a limited application. 


From a return published by the Government Statist of Victoria, 
it ap that, of the 862,346 people who comprised the whole 
population of this part of Australia, 499,199 were born in the 
colony itself, 147,453 in England and Wales, 48,153 in Scotland, 
and 86,733 in Ireland. Of persons born in the Australasian 
colonies other than Victoria, 11,876 came from Tasmania, 9928 
from South Australia, 9826 from New South Wales, and 6000 or 
7000 from all the other colonies together. All other British pos- 
,sessions claim between them 7148, of whom’1118 were C ian 
born, 998 East Indians, 1877 born at sea, and 4707 vaguely described 
as ‘‘ British.” Of foreigners, the greatest number are Chinese, 
viz., 11,799; Germany comes next with 8571; Americans third, 
with 2343 ; Swedes and Norwegians fourth, with 1375 ; French fifth, 
with 1334; Swiss sixth, with 1314; Danes seventh, with 1039; 
and Italians, just under the thousand, with 947. No other country 
claims to be the birthplace of so many as 400. 


Ir has already been mentioned in this column that certain 
materials in a state of fine subdivision may be compressed into 
metallic masses. W. Spring bas shown, in the Berichte der deutsch. 
chem. Gesell., that, when a mixture of bismuth filings, cadmium, 
and tin, in the proportions necessary for the formation of Wood's 
alloy, is subjected to a — of 7500 atmospheres, the mass thus 
obtained powdered and again subjected to the same pressure, a 
metallic block is formed which has all the physical properties of 
the alloy. Its specific gravity, colour, hardness, brittleness, and 
fracture are the same; and when thrown into water heated to 
70 deg. it melts at once. In like manner Rose’s metal was made 
by subjecting the proper mixture of lead, bismuth, and tin to high 
pressure, if zine and copper filings are repeatedly subjected to 
pressure, a mass resembling brass is finally obtained. If, however, 
on the other hand, the attempt is made to “squirt” brass, zinc 
and tin will be squirted, and the copper remain. 

A sort alloy which will adhere so firmly to metallic, glass, and 

celain surfaces that it can be used as a solder, and which is 
invaluable when the articles to be soldered are of such a nature that 
they cannot bear a high degree of temperature, consists of finely 
pulverised copper or copper dust, and is obtained by resolving 
copper sulphate, or vitriol of copper, into its original elements, by 
means of metallic zinc. 20, 30, or 36 parts of this copper dust, 
according to the hardness desired, are in a cast iron or 
sae page| mortar, and well mixed with some sulphuric acid 
aving a specific gravity of 1°85. Add to the paste thus formed 
70 parts (by weight) of mercury, constantly stirring. When 
thoroughly mixed the amalgam must be carefully rinsed in warm 
water to remove the acid, and then laid aside to cool. In ten or 
twelve hours it will be hard enough to scratch tin. When it is to 
be used it should be heated to a temperature of 375 deg. C., when 
it becomes as soft as wax by kneading it in an iron mortar. In 
this ductile state, the Scientific American says, it can be spread upon 
any surface, to phich, as it cools and hardens, it adheres very 
tenaciously. 
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Britain at Newcastle-upon-Tyne, Captain 
C.B., will be president. 

THE prospectus is issued of the Ship Raising and Salvage Associa- 
tion. The company is to be formed with a oe of £100,000 for 
acquiring Messrs. Clark and Standfield’s English and foreign patent 
rights for raising vessels and removing submarine obstructions. 

A covursk of eight elementary lectures on “Strains in Ironwork, 
is to be given by Mr. Henry Adams, Assoc. M. Inst. C.E., in the 
hall of the Society of Engineers, 6, West ter-chambers, 8.W., 
on Tuesday and Friday evenings, 6.30 to 8 p.m., commencing this 
(Friday) evening, 2nd June. 

In the submarine operations connected with the raising of the 
vessel La Provence, sunk in the Bosphorus, a telephone was added 
to the diver’s dress, one of the glasses of the helmet being replaced 
by a copper plate, in which a telephone was. inserted, so that the 
diver had only to turn his head slightly in order to receive his 
instructions and report what he saw. 

WE understand that the Dee Oil Company, of Leadenhall- 
street, E.C., and Saltney, near Chester, has just succeeded in 
obtaining the contract for the years 1882-3 for the whole consump- 
tion of cylinder oil for H.M. Admiralty. This is the third year in 
succession that the ree gd has obtained this contract. The 
India Service Royal Mail Steamship Company and the London 
and North-Western Railway Company’s Holyhead boats are also 
using it in preference to any other valve or cylinder oil. 

Tue work of lifting the new great bell at St. Paul’s was com- 
leted at noon on the 31st ult., the actual operation having taken 
fteen hours. At one o’clock timbers were put under the bell 

across the opening in the pesca Fo the tower to support it, and 
to enable the ropes to be remov These supports were in posi- 
tion, and the bell was gently lowered upon them at half-past one, 
taking its seat firmly with a slight creaking noise as the beams felt 
the heavy burthen settling itself upon them. To-morrow “Great 
Paul” may be expected to be heard. 


THE Council of the Society of Telegraph Engineers have deter- 
mined that the Society shall offer three premiums annually for the 
best original paper sent in to the Society on telegraphic or elec- 
trical subjects during the session by any person not being a member 
of the Council of the Society. The first premium -will be called 
the Society’s premium, value £10; second premium will be called 
the Paris Electrical Exhibition premium, value £5; third premium 
will be cabled the Fahie premium, value £5. The premiums will 
consist of books or scientific apparatus. The first premiums will 
be awarded in 1883 for the best papers sent in between this date 
and the end of May next. 


In Austria many of the roads are under the supervision of the 
Government, and the money required for them is stated in the 
Council Budget. The material used for mending the roads in 
Lower Austria is of a very inferior quality, so much so that some 
years ago a reward was offered for the discovery of some suitable 
and more solid substance, but without practical result. In 
Bohemia really good material—basalt—is obtainable, also in 
Moravia, Silesia, and the Tyrol, where granite, gneiss, and hard 
limestone are available. ‘the total length of State roads is 
15,275 kilos., and a decree of 1843 ordered that these roads should 
have a maximum width of 9°48 metres—30ft. More recently this 
has been increased to 12 metres. 


Sreps are being taken by the Dover Town Council and the Dover 
Harbour Board to endeavour to induce the London and Chatham 
Company to transfer their Flushing service to Dover permanently. 
If this were done it would necessitate the construction of additional 
dock accommodation in order to be able to berth the vessels in the 
harbour, there being ample room at the Admiralty Pier for embars- 
ing and discharging passengers. The most important alterations, 
however, would be in the goods department of the service, the 
accommodation for the examination by the Customs officials of con- 
signments of goods being inadequate to the requirements. The 
Council and Harbour Board have offered to give the company 
every facility to enable them to provide the necessary accommoda- 
tion at Dover, so that the vessels may continue to run from Dover, 
which port they have been using since the destruction of the Queen- 
borough Pier. 


ENGLAND imports some 10,000 tons of cork per annum, and the 
quantity is yearly increasing, notwithstanding the introduction 
of many stoppers and substitutes for corks, such. as plugs of wood, 
whose fibres have been specially softened for the purpose, india- 
rubber, and other materials. The French Government are 
giving special encouragement to the plantation of the cork-oak in 
Algeria, and the same thing will, no doubt, be done in Tunis ; but, 
the Colonies says, the tree will grow equally well in India, Central 
America, the West Indies, many parts of Africa and Australia, 
and in the South Sea Islands, the planters in our possessions there 
might lay the foundation of a profitable industry. by introducing 
some of these trees and starting their systematic cultivation. The 
tree, besides being a most valuable one and easily cultivated, is of 
magnificent growth, and would form an ornament in any 
landscape. 

Ir is stated that a new lamp combining gas and electricity, giving 
remarkably economical results, has been brought out. It will be 
remembered that some years ago gas burners were not uncommon 
which had a small piece of platinum foil arranged on the burner 
so as to be burned in the flame. When this was heated by a gas 
flame, it, by a regenerative action, heated the gas coming from the 
burner, and caused an improvement in the light. The new lamp 
is essentially, it is stated, this burner arranged so that a small 
current of electricity is passed through the platinum. The gas is 
first lighted, and this heats the platinum, the resistance of which 
is thus increased, so that a current which would when the platinum 
is cold, be freely transmitted, now heats the platinum to incandes- 
cence, and thus in turn heats the issuing gas toa very high tem- 
perature, so that a light equal to 30 candles is, it is said, obtained 
by the consumption of 2 cubic feet of gas per hour, and a small 
electric current. If this is the case, the existing gas fittings are all 
utilisable, and a secondary battery of no great number of 
elements, and charged with a current of about 24 volts E.M.F., 
would supply the current needed. 


ACCORDING to a copy of the rules relating to the grant of lands 
in the Tavoy district of British Burmuda, which we have received 
from the Secretary of State for India through Sir Louis Mallet, 
waste lands, covered at present with forest, bamboos, or grass, are 
available for plantations of coffee, tea, cinchona, or spices at alti- 
tudes varying from 100ft. to 6800ft. above the sea in the Tavoy 
district. This region is between the 13th and 14th parallels of 
north latitude, and the rainfall ranges from 190in. to 220in. a 
year. The lands are mostly within thirty to fifty miles of the 
steamer station of Thayetchoung on the Tavoy river. Mail 
steamers ply between Thayetchoung and Moulmein or Rangoon 
once a week inwards and outwards, beginning from the Ist 
January, 1882. Grants of land in lots ranging from 100 to 1200 
acres can be had for planting tea, coffee, cinchona, or spices on 
application to the Deputy-Commissioner of Tavoy. Copies of the 
Act and rules can be obtained by intending planters on application 
to the Deputy-Commissioner of Tavoy, the Commissioner of 
Tenasserim at Moulmein, or the Secretariat, Rangoon. A grantee 
will become proprietor of his t as soon as he brings 


gran 
under cultivation one-third of the areu thereof. The only pay- 


ment which a grantee will have to make, on receiving his grant, 
will be eight annas an acre for the costs of survey and demarcation, 


_ 

MISCELLANEA. 
A VALUABLE illustrated pamphlet entitled, “‘ Railway Accidents; 
their Cause and Prevention,” . Mr. Clement E. Stretton, is being 
yeveaies by Messrs. Simpkin, Marshall, and Co., London, and by 
Messrs. Spencer, Leicester. The author makes a digest of the 
causes, results, and verdicts on various illustrative railway : 
accidents, and then discusses the relative value of different systems 
of signalling and of continuous brakes. Mr. Stretton takes up the 
railway accident question from the passengers’ and engine-drivers’ : 
standpoints, and being an independent observer his views are 
entitled to consideration. 
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SECTION THROUGH THE GREAT ORGAN AT THE CRYSTAL PALACE 
MESSRS, GRAY AND DAVISON, BUILDERS, EUSTON ROAD, LONDON. 
For description see page 393.) 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—Madame Borveavu, Rue de la Ba 

BERLIN.—Asuer and Co., 5, Unter den Linden, 

VIENNA.—Messrs. Geroip and Co., Booksellers, 

LEIPSIC.—A, Twietmeyver, Bookseller. 

NEW YORK.—Tue Wititmer and Rocers News Company, 
81, Beekman-street. 


TO OORRESPONDENTS. 


*.* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 1d. postage stamp, in order that 
answers received by us may be forwarded to their destination. 
No notice will be taken of communications which do not comply 
with these instructions. 

W. M.—Your digging machine is very old in principle, and will not work. 

A. G. H.—Mr. Davis, Office of the Naval and Submarine Exhibition, 4, West- 
minster-chambers, can supply you with the information about diving which 

x pospaspos.—Your Jirst set of questions we published last week in our 
Miscellanea” column, None of the designs you send us for dynamos are 
new, save X38, which would not produce any current, All the others are 
embodied in whole or in part in the machines of Burgin, Brush, Gramme, 
Siemens, &c. 

J. E.—The greatest speed attained by large torpedo engines is about 620 revo- 
lutions per minute; 450 is not an unusual speed. Messrs. Gwynne, of 


Hammersmith, have run small engines up to 1400 revolutions, and we 
believe Hodgson’s rotary engines at the Crystal Palace have made 1500 revo- 
lutions unl 4 

Henry.—The bolts will carry the weight. We cannot see that expansion of 
the tube will in any way affect the strains, except that by a alight increase 
in the circumferential length of the tube, it will take a position on each 
bracket a little farther from tre column, and so will slightly increase the 
leverage on the brackets and bolts, but to a very small extent. 

Horse-Power.—/t is very unwise to expect a condenser to lift its own water 
any height. In practice, however, it is not unusual to make condensers lift 
water Tft. or 8ft. If an engine runs for long periods, however, a con- 
denser may be made to lift water 14/t. or 15ft., and not to give trouble, but 
in such a case special arrangements must be made ‘or obtaining a vacuum 
to begin with. 

L. C. C.—We do not quite understand your question concerning the limits 
within which injectors will act. If you will state wt definitely, we shall be 
happy to answer it. The power of an injector either to lift or force water 
depends on its construction. Thus there are injectors in the market which 
will lift water over 20ft., while there are others which will not lift it 2/t., but 
the latter are, under proper conditions, as useful as the former. 


SHELLAC MACHINERY. 
(To the Editor of The Engineer.) 
S1r,—Will any of your readers kindly inform us who are the makers of 
for shellac and varnish ? T. 
une 1 


COMMON ROAD STEAM CARRIAGES. 
(To the Bditor of The Engineer.) 

Sir,—I shall be much tend if any of the readers of Tue Enoineer 
will tell me where I can obtain a light road engine, to work by steam or 
otherwise, and able carry one or Iam aware 
convenient engine for urpose was brought out some years ago. 

Kensington May 30th. 


SUBSCRIPTIONS. 
Tae Enorweer can be had, by order, from any newsagent in town or country 
su 


Half-yearly (including double numbers) .. 
Yearly (including two double numbers) .. 

if credit occur, an extra charge of two shillings and sixpence per annum wil 
be made. Tut Encineer is registered for transmission abroad, 

Cloth cases for binding Tuz Enoineer Volume, price 2s. 6d. each. 

Many Volumes of Tar Enxcrveer can be had price 18s. each. 

Foreign Subscriptions for Thin Paper Copies will, until further notice, be 
received at the rates given below :—Foreign Subscribers paying in advance 
at the published rates will receive THe ENGINEER weekly and post-free. 
Subscriptions sent by Post-office order must be accompanied by letter of 
advice to the Publisher. Thick Paper Covies may be had, if preferred, at 
increased rates. 


Remittance by Post-office Order. — Australia, Belgium, Doel, British 
Columbia, British G Canada, Cape of Good ae x, 
Germany, Gibraltar, Italy, Malta, Natal, Netherlands, 
Portugal, Roumania, Switeeriand, Tasmania, Turkey, Unived States 

, Rouman’ Tasman: 
West Coast of Africa, West Indies, Cyprus, £1 16s. China, Japan, 
India, £2 0s. 6d. 


Remittance by Bill Austria, Buenos A: and Algeria, 
Greece, Islands, Norway, Panama, Peru, Sweden, 
Chili, £1 16s. Borneo, Ceylon, Java, and Singapore, £2 0s. 6d.’ Manilla, 

jus, 


ADVERTISEMENTS. 

*,* The charge for Advertisements of four lines and under ts three shillings ; 
for every two lines afterwards one shilling and sixpence ; odd lines are 
charged one shilling. The line averages seven words. When an advertise- 

measures an inch or more the charge is ten shillings per inch. All 


advertisemen 
payment, Alternate advertisements wil 
gua’ 
except 'y advertisements are taken subject to this condition. 
Advertisements cannot be inserted unless Delivered before Six 
o'clock on Thursday Evening in each Week. 
*," Letters relating to Advertisements and the Publishing Department of the 


paper are to be to the Publisher, Mr. George Leopold Riche ; all 
other letters to be addressed to the Bditor of Tuk Encinesr, 168, Strand, 


MEETING NEXT WEEK. 

Socixty or Exorngers.—Monday, June 5th, at 7.30 p.m., a paper will 
be read ‘On Railway Tunnelling in Tapan” by Mr. T. M. Rymer-Jones, 
the leading features of which are as follows :—The Osakayama Tunnel— 
of railway—geological features—setting out the work— 

riving the ie of arch—centreing—construction of 
tunnel—absence of shafts—description of pumps and drainage—ventila- 
tion—detail of cost—general remarks on tunnelling—other tunnels— 
advan air in rock- machines—Jordan’s hand 
rock drills—use of electricity as a motor and for lighting purposes— 
general conclusions, 
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STEEL FOR STRUCTURES. 

Enaineers when preparing designs for roofs, brid 
and indeed all kinds of no longer fea 
to use steel. It is probable that the worst is known con- 
cerning it; indeed, Sir Henry Bessemer’s noteworthy 
statements on this point will not soon be forgotten, and 
this being the case, it is now employed with a dail 
increasing freedom. But there is good reason to thin 
that it is being used without due discretion ; in some cases 
without sufficient caution, and others with too much; and 
it seems that the time has arrived when engineers will do 
well to consider in what direction they are going, and 
whether their present practice in connection with steel 


does or does not need revision. In ‘steel, when properly 
made, and of a scantling not too , we have a material 
which can be made to vary in its ¢ teristics through 
a comparatively wide range. For the moment we shall 
shut out all reference to the hard tool steels, and confine 
our attention to the softer steels, which take the shape of 
bars, plates, rods, and angles. Now such steels can be 
had with a breaking strength varying between 28 tons and 
45 tons to the square inch, and an elongation varying 
between 25 per cent. and 5 per cent., while the limit of 
elasticity is anything but narrow. In practice engineers 
usually specify for a steel with about 30 to 31 tons tensile 
strength, and an elongation of 15 to 18 per cent., and they 
do this without any regard for the uses to which the 
metal is to be put. They in no wise avail themselves of 
the enormous difference which can exist between various 
kinds of steel, and thus bring the whole produce of the steel 
makers of the world down to a dead level of uniformity. 
We think it can be shown that this is bad policy, and that 
it would be far better to specify in every case for that type 
of steel which will best suit the p of the design of 
the structure in which the steel is to be employed. 

So far as the civil engineer is concerned, there are onl 
two principal conditions under which steel or iron is 
It may be exposed toa quiescent, or statical, load, or it may 
be submitted to rapidly recurrent dynamical strains. Thus 
in a roof the strain will be always statical, unless it can be 
said that a high wind may now and then produce 
dynamical strains. But in a railway bridge the strains are 
not only statical, as in the case of a roof, but dynamical as 
well, every train which passes putting the whole bridge 
into motion. The paths described by the various portions 
of the bridge are involved to a degree. An American 
engineer has recently carried out some experiments with a 
very simple apparatus, by which a bridge is made to 
register its movements automatically when a train 
and this apparatus shows that the bridge not only moves 
up and down, but that as a train enters upon a girder, the 
whole girder is moved forwards and returns again as the 
train leaves it. All the excursions of the various portions 
of the bridge have small linear values, but they are none 
the less real ; and when we find a joint or a bar moving 
through a distance of even one-eighth of an inch only, we 
are fully justified in regarding the strain produced as 
dynamical, and the bridge does work, which is more than 
can be said of the roof, let us say, of the Midland terminus 
at St. Pancras. Now it seems to be clear that a steel 
which will do very well for a roof is not the steel which 
will do for a bridge. If we take a steel capable of stand- 
ing 45 tons to the square inch, and loaded with a static strain 
of 15 tons to the square inch, it should be quite safe in 
the form of a roof, but it would not perhaps be safe in a 
bridge. In this last, a 32-ton steel, loaded to 10 tons on 
the square inch, ought to be perfectly safe, provided proper 
care is used in the manufacture of the metal. We should 
not have the least hesitation in using a hard strong steel in 
a roof, while in a bridge nothing would induce us to employ 
anything but a ductile, and therefore a soft steel. Each is 
right in its own place. But to limit the engineer to the 
use of a low steel in a roof is simply to deprive him of 
one-half the advantages which the new material can 
confer upon him, 

It may be urged that it can never be safe to use a metal 
with but 5 per cent. or so of elongation. We confess we 
do not see the force of this assertion. The steel tie-bar of 
a roof is never called upon to elongate, and no amount of 
stretching of which it is capable would save the roof if its 
destruction were imminent. Let us take, for example, a 
roof with the comparatively moderate span of 100ft. Let 
us suppose that the tie-rods coupling the feet of the prin- 
cipals is also about 100ft. long, and that it is of very mild 
steel. The initial load is, say, 74 tons on the square inch ; 
the limit of elasticity will be about 15 or 16 tons, probably 
less; the extension is 25 per cent. In other words, the 
bar is supposed to be capable of stretching 25ft. before it 
will break. But is it not clear that if it stretched even 
one foot the side walls of the building would be driven 
outwards, and the ruin of the structure would be almost 
as complete as though it fell down bodily? Of course we 


practical | shall be told that the ductility of the metal is never ex- 


pected to come into play, but that its présence affords 
evidence that the metal is not brittle. But we reply that an 
extension of but 5 per cent., when taken with other cha- 
racteristics of the steel, supplies ample evidence that the 
metal is ductile enough for the intended purpose. And it 
will not be found easy to maintain that a roof, the breaking 
strength of the tie-rods of which is 45 tons to the square 
inch, is weaker than another roof the tie-rods of which can 
stand but 31 tens to the square inch. The actual strain to 
be brought on in either case must be a direct tensile strain, 
and neither the one material nor the other can be 
called brittle, or be said to be incapable of bearing such 
shocks or strains as a roof may be submitted to. Even 
when we come to speak of bridges, it is by no means as 
clear as some persons would have us suppose, that the low 
steel must be much superior tothe highsteel. Thereisinexist- 
ence an abundance of i iron bridges the metal in which would 
not give an extension of 5 per cent., but no one appears to 
think that they are anything but perfectly safe. Hundreds 
of boilers are made year after year, the power of extension 
in the plates of which is practically nothing—l1l or 2 per 
cent. perhaps, yet these boilers while new never explode. 
But metal of this kind worked up into a piston rod for a 
steam hammer would probably not last two hours. The 
difference in absolute strength between a low and a high 
steel is so great that much may be said in favour of the 
latter so long as it retains a useful amount of ductility. 
It is well known that if the engineer will rest content with 
a comparatively small range of extension before fracture, 
the steel maker can supply a tremendously strong material 
at a moderate price. This being so, it will be seen that 
there are comparatively boundless opportunities at the dis- 

osal of the engineer for producing roofs of large span. 

here ought to be no risk whatever in loading such steel 
as we have in our minds up to 15 tons on the inch static 
load, and a very few calculations will show that it is prac- 
ticable under such conditions to make roofs of small or 


moderate span at very moderate cost indeed ; while, on the 
other hand, roofs of gigantic dimensions become possible. 
It must not be forgotten, however, that in dealing with 
steel of small scantling, nothing but first-rate workmanship 
will suffice. Everything intended to bear a tensile strain 
only must be kept quite free from all other strains. Pins 
and joints must not only be of ample size but very care- 
fully fitted ; and as there will be a small margin—by com- 
parison with some iron structures—for corrosion, great 
pains should be taken with the painting, and the desi; 
should be of such a character that every portion may 
accessible to the painter’s brush. 

We need 'y add that all we have said is based on the 
assumption that the steel is what it pretends to be, namely, of 
first-rate quality throughout. Nor is it to be supposed that 
the figures we have given, such as 45 tons to the square inch, 
15 tons, and 5 per cent., are more than illustrative. They 
serve to attach definite ideas to the words we use, that is all. 
Ovr contention is that as innumerable qualities of good 
steels are in the market, the engineer should vary his 
practice by availing himself of the opportunities which 
the steel makers afford him. He now uses precisely the 
same type of steel in a roof that a mechanical engineer 
would put into a crank shaft or a steam hammer piston 
rod, and by doing this he throws away great opportunities. 
The ponte 4 of Trade have at last consented to the putting 
of strains of 6$ tons per square inch on steel in bridges. 
We hope to see the limit raised ere long to 10 tons. If 10 
tons are safe in a bridge, 12 or 14 tons are safe in a roof. 
The only plea that can be urged against this is thai the 
wind puts on heavy strains. But we have yet to learn 
that those strains are other than those conditioned by 
elastic pressure; and if this is so they need cause no alarm 
They have nothing in common with those set up in a 
bridge by the pounding of a heavy locomotive over the 
rail joints on a bit of permanent way. 


THE MORALITY OF BOILER INSURANCE, 


THE inquest on the Radcliffe boiler explosion, particulars 
of which we published last week, brings again to the front 
an accusation which has frequently been made against 
boiler insurance associations working for profit, namely, 
that their system is directly conducive to accident. This 
notion ap to be persistently advocated, if it was not 
actually originated, by Mr. Fletcher, the chief engineer of 
the Manchester Steam Users’ Association, which, although 
comparatively unimportant in regard to its actual opera- 
tions in boiler inspection, is the oldest of these inspection 
societies, and claims pre-eminence in point of respectability 
from the fact that the rofits of the undertaking are not 
divided among preety or even among its members-~ 
as in the mutual boiler insurance companies—but are 
devoted to the establishment of a reserve fund, the increase 
of the salaries of the officials, occasional experiments, and 
the dissemination of reports. The value attached to 
the system by steam users may be gauged by unpre- 
judiced observers from the fact that while some 4000 
boilers are under Mr. Fletcher’s supervision, ten times 
that number are insured by the joint stock companies, one 
company alone having 20,000 boilers on its books. The 
idea we have referred to has, however, been adopted in 
some quarters, and is systematically advanced when an 
insured boiler explodes. In connection with the Radcliffe 
explosion a contemporary, for example, trotted out 
this pet theory last week, notwithstanding the fact 
that the counsel engaged at the inquest for the 
owners of the boiler, signally failed to establish, to 
the satisfaction of the jury, the applicability of the 
theory in this instance. The jury, after a patient 
and exhaustive inquiry extending over three days, while 
returning a verdict of accidental death, blamed the 
manager of the works, as he had not given the insurance 
company reasonable facilities for the examination of the 
boiler, a fact which it is suggestive to note our contem- 
porary carefully suppresses, while professing to lay the 
matter in its entirety before his readers for their impartial 
judgment in apportioning blame. 

We may say at once that, after consideration of the 
whole of the facts, we entirely agree with the jury. The 
immediate cause of the accident was quite clear. It was 
due to external corrosion of the shell in the side flue, one 
length of plate above the seating having wasted until there 
was not sound metal enough left to stand the pressure of 
the steam. It was impossible to say how long very active 
corrosion had been going on, but it was generally conceded 
that in all probability an examination by a competent 
inspector any time within the past twelve months, and 
certainly within the past six months, would have revealed 
the defects and prevented the explosion. As will be seen 
on reference to our notice of the accident last week, the 
last examination of the boiler in the flues by the insurance 
company was made on 5th January, 1880, when portions 
of the plate were found to be corroding where in contact 
with the seating, which was damp. The attention of the 
owners was directed to this, and they were recommended 
to take efficient means for the prevention of the dampness. 
No direct evidence that any attention at all was paid by 
the firm to this recommendation was tendered at the 
inquest ; but from the fact that leakage from a cold-water 
pipe me through the flues at the back of the boiler 
was discovered and stopped, and that no further reference 
to the dampness was made in the subsequent reports of the 
insurance ii r who visited the works about every three 
months, obtaining such information as he was able with 
the boiler under steam, the probability that they did not 
entirely disregard it may be placed to their credit. The 
suspicion of the insurance company’s representatives as to 
continued neylect of the boiler and seatings appears at all 
events to have been allayed, but as a measure of precaution 
the attention of the firm was frequently directed—six 
times in all since January, 1880—to the importance of 
having the boiler examined externally and in the flues. 
Two special communications were sent, one of them having 
been forwarded ten months before the explosion, pressing 
for an “early” opportunity to make such an examination, 
and the firm were told that until this was carried out it 
was impossible to furnish them with information as to the 
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condition of the boiler. The Christmas of 1880, and the 
Whitsuntide of 1881, together with any local holidays and 
other occasions which no doubt afforded opportunities for 
cleaning out the boiler were entirely disregarded, and it 
was not until Saturday, the 3lst of December last, that 
the tirm sent to the imsurance company a notice, which 
was practically no notice at all, that they might examine 
the boiler on the following Tuesday. Owing to Sunday 
and the Monday, which was kept as a holiday, intervening, 
the notice was not received until the day when the ex- 
amination was to be made, and from the pressure of 
work at the moment, it was found impossible to send an 
inspector in time. Had the firm under these circumstances 
taken the not very extraorditiary course of spending a few 
shillings in the engagement of an ordinary boiler maker 
to examine the boiler before starting again, the accident 
would in all probability have been prevented. Nothing of 
the kind, however, was done, and notwithstanding a 
subsequent pressing request from the insurance com- 
pany for an opportunity to examine the boiler, it was 
worked on until it exploded on the Ist ult. These 
facts were proved in open court and are beyond dispute, 
and to any ordinary mind it would appear that so far 
from deserving censure the insurance company really 
deserves credit for the pains they took to keep the boiler- 
owner out of danger. 

Now, we hold that the continuance of the insurance 
where the owner was informed in the plainest sible 
language that the insurance company could give him no 
information as to the condition of his boiler, pressing him 
at the same time for an opportunity to examine it, could 
no more conduce to the neglect of his boiler than the 
granting of a policy on his life would make him negligent 
of the ordinary means of preserving his own existence, 
presuming him to be ordinarily sane. It is amazing to 
tind a reply by the manager of the works to a question put 
by a juryman put forward in support of a contrary 
notion. “ What,’ asked the juryman, “would you have 
done had the insurance company threatened to cancel the 
insurance if you did not grant an opportunity for a 
thorough examination of the boiler?” “I would have got 
it ready at once” was the reply. None but a child would 
expect any other reply from a man after the explosion, and 
with a verdict of manslaughter possibly hanging over him. 
A better judgment of what he would have done under such 
circumstances can be found by looking at what was actually 
done. Turning to the evidence, we find that the boiler was 
insured for only £100, and on being asked by the Board of 
Trade officer present why it was insured for so small an 
amount, the manager replied, “The object sought was 
merely to have it examined and to remove the responsi- 
bility from their shoulders on to the insurance company.” 
Letters put in by the firm themselves showed that prior to 
1878 the boiler was allowed to work for eleven years with- 
out a thorough examination. From the evidence produced 
at the inquest it appears that this would certainly not now 
be tolerated by the insurance company under its present 
management; but what can be said of a firm who avowedly 
insured for the sake of inspection and allowed the boiler 
to go eleven years without it? Would they have taken 
greater care had the mysterious influence attributed by 
a contemporary to the £100 insurance been with- 
drawn, and the insurance company had been merely 
engaged to inspect the boiler! A case which oc- 
curred the year before iast furnishes a reply. <A 
boiler exploded from simple corrosion of the shell at 
Ruabon, and ordinarily careful inspection would have dis- 
covered the defect. Six people were killed, and thirteen 
others were seriously injured. The boiler had been for 
nine years under the supervision of the Midland Boiler 
Insurance Company, which had a contract for its inspection 
without insurance. The owners here had allowed the 
boiler to work for the last five years of its existence without 
a thorough examination being made by the Boiler Insur- 
ance Company, which was willing and anxious to carry out 
its contract. Plainly the fact is that there is a class of steam 
users who will not take ordinary care of their boilers unless 
compelled to do so by law, and it is matter of surprise to us, 
looking at the very considerable proportion of this class 
of accidents that occur, that explosions among insured 
boilers should be so few. 


LEICESTER FLOOD WORKS. 


THE opening of the Abbey Park by their Royal Highnesses the 
Prince and Princess of Wales on Whitsun Monday last may 
practically be considered as the opening of the first section of the 
important engineering works which have been in progress for the 
last three years, for the prevention of floods in the borough of 
Leicester. From an early period the river Soar has been formed 
into a series of ponds for the purposes of mill power, there being 
seventeen mills on the Soar from its source to the junction 
with the river Trent, a length of about forty miles. Some of 
these ponds have been rendered navigable by the construc- 
tion of canal locks, the lifts being adapted to the ancient fall 
of the respective mills. The area drained by the Soar above 
“eicester is about 90,000 acres, the distance of the limit of the 
watershed being about fifteen miles from, and at an elevation of 
about 300ft. above, the Soar at Leicester, and in periods of heavy 
rainfall floods rapidly accumulate and discharge through the 
borough at a very considerable velocity, the volume of water 
sometimes amounting to as much as 400,000 e»bic feet per 
minute. The discharge obstructed by artificial dams, canal 
embankments, contracted weirs and bridges, overflows the banks 
of the adjoining lands down the valley, which is comparatively 
level and from 800ft. to 2000ft. in breadth. The inhabitants of 
the low-lying thickly populated districts have been very seriously, 
and frequently, sufferers from the flooding of the streets and houses 
at times to the depth of 4ft. to 5ft.,and to prevent the occurrence 
of such serious and disastrous floods was a subject which has 
engaged the attention of the Town Council and the inhabitants 
of Leicester for very many years. The advice and assistance of 
the most eminent engineers was obtained, and eventually works 
embracing the purchase of the water right of mills, the 
straightening, widening, and deepening of the river, the removal 
of old weirs and obstructions to the free fiow of the flood waters, 
have been completed, and have drained the site of the Abbey 
Park so as toadmit of a beautiful pleasure ground being formed 
on what was formerly a swamp, There is no doubt that when the 


works in the western part of the town are completed, Leicester 
will be permanently relieved from a_ serious periodical 
grievance. The section of the works for the prevention of 
floods was most severely tested by the extraordinary flood in 
July, 1880; when the flood water was several feet deep in the 
western part of the town streets, while the site of the works and the 
Abbey Park were absolutely free from flood. Still below Leicester 
there were about 11,000 acres in the Soar Valley immersed in 
water to the depth of several feet ; and in order that this valley 
may be permanently relieved it is very necessary that works 
similar to those executed by the Corporation of Leicester should 
be continued down to the Trent, a distance of about twenty-two 
miles. The river works were exécuted by Messrs. Benton and 
Woodiwiss, of Derby ; the canal works, by Messrs. Whittaker 
Brothers, of Leeds ; the park works, by Messrs. Barrow, Son, of 
Elvaston, landscape gardeners, the engineer being Mr. F. Griffith, 
C.E., the engineer of flood works to the Corporation ; and the 
total cost of the works was about £150,000, which includes 
£25,000 expended upon the formation of the park and the 
purchase of land and the abolition of the right to water for the 
purposes of power. 


THE NORTHERN CHEMICAL TRADE, 


Tuk condition of the chemical trade of the North of England, 
owing to the adoption of various new processes in other dis- 
tricts, is at the present time one that is most discouraging. The 
process almost universally adopted in the North of England is 
that of Leblanc, and the development of the ammonia process 
has so increased the production of alkali and certain classes of 
chemicals that for several years prices have been falling, and it is 
stated that few if any of the chemical works on the Tyne have 
been making a profit for a considerable period, whilst in several 
instances a loss has been actually incurred in carrying on the 
works. Nor isthe future more promising, for the over pro- 
duction which is taking place is likely, it is feared, to bring down 
prices to a still more unprofitable level. Various suggestions 
have been made to meet the difficulty—reduction of the output 
and the obtaining of the raw materials at less cost. An 
attempt to induce a restriction of the output a little while ago 
failed, and though it is possible that it will be renewed, it is not 
expected to yield much result. The two chief raw materials 
that. reduced prices are possible in, are sulphur and 
salt. The former is a monopoly, in the hands of 
three great companies who import it, and though it is known 
that one of the three is favourable to a reduction, and that to a 
substantial amount, it is scarcely anticipated that the others will 
join in such a movement, which needs the consent of the whole. 
From the present source of the supply of salt, little relief can be 
hoped—that supply coming from Cheshire and Durham—but 
the utilisation of the salt deposits of the south-east of Durham 
are expected to give to the producers of chemicals on the Tyne a 
much cheaper supply, the saving in the cost of railway carriage 
alone being very considerable. Unless relief from this source 
can be obtained, the only course for the Tyne makers to take 
will, it is urged, be that of restriction of the output—either 
by a combination of the makers in the district, or by the longer 
process of the survival of the fittest. It remains to be 
seen which course will be ultimately adopted, but it cannot 
be concealed that the present position of the chemical trade of 
the Tyne is critical. 


LITERATURE, 
On Vibratory Motion and Sound. By Professor J. D, EVERETT, 
F.R.S. (Longmans.) 1882. 

Tue publication of this excellent treatise comes very 
opportunely just at the moment when the experiments of 
Bjerkness and Stroh have drawn special attention to the 
phenomena of vibrations, whether in water or air ; and to 
all those who, being interested in those experiments, wish 
to follow out the ideas which they suggest, we commend 
the perusal of this book. The theory of vibratory or 
undulatory motion is generally studied in connection with 
some special subject, usually sound or light, and is also 
connected with very high mathematics, which make it 
alarming to the ordinary reader. The theory is, however, 
quite capable of being studied by all who have mastered 
the elements of dynamics—the class for whom Professor 
Everett has specially written his treatise. We believe 
there are many engineers who fulfil this requirement, but 
who yet have very indistinct and imperfect ideas as 
to the real nature and properties of an undulation. 
This arises in t from the way in which the subject 
is presented, when in a popular form. We are almost 
always bidden to drop a stone into still water, to 
watch the wavelets which spring up around the spot 
of its fall, and swim away in ever-widening circles 
till they are broken up and lost ; and from this to con- 
struct our ideas of the wave motion to which sound and 
light are alike said to be due. But while there is of course 
some likeness between the wavelet on the pond and the 
undulation in the air or the ether, the differences between 
them are too large to be neglected even for a moment. 
The wavelet is in two dimensions only—that is, it is pro- 
pagated along the level surface of the water: the undula- 
tion spreads out in all directions from the centre of 
disturbance—unless where the elastic medium is cut off by 
some solid body—its shape at any instant being thus a sphere 
instead of a circle. The wavelet is shattered and dissipated 
to nothing the moment it strikes the shore: if the undulation 
meets a solid body it divides into two parts, one of which is 
reflected back from the surface and returns whither it came, 
while the other passes on with more or less modification 
into the interior of the body. The wavelet starts with a 
comparatively high and steep crest, which rapidly dwindles 
down as the circle expands, till it melts into the still sur- 
face of the pool. The undulation travels at a speed which 
is almost immeasurably greater, and to a distance which, 
if its action be free, knows apparently no bound. Lastly, 
the path of each atom of water, as the wavelet passes 
through it, is a vertical rise and fall—in other words, its 
direction is transverse to the direction in which the wave 
itself is propagated. The same is held to be true of those 
ethereal undulations which make up heat and light, although 
the exact direction of their motion is yet a doubtful 
ay ; but in the case of sound it is certainly different. 

ere the particles of air behave like those of india-rubber 
in a buffer or draw spring. They are first forcibly driven 
or compressed together, and then spring back again, by 


their own elasticity, to a point beyond their origi i- 
tion of rest. A better notion of the facts will, pockar, 
be gained by imagining that we have a series of thin 
india-rubber , enclosed concentrically one within the 
other, and that a pinch of gunpowder is fired at the centre, 
Clearly the first effect will be that the innermost ball will 
expand outwards in all directions, each point on the sur- 
face moving along the radius of the sphere ; when the force 
of the explosion is expended, the sphere will contract again 
as suddenly as it expanded, oscillating inwards and out- 
wards alternately, until it comes to rest. Meanwhile, the 
second ball will have been pushed outwards by the expan- 
sion of the first, and in an exactly similar manner ; it will 
have acted in its turn upon the third, and will itself have 
contracted again by its own elasticity. Thus a wave, so to 
ya of alternate expansion and contraction will run 
through the series, the distance between each pair of balls 
being first lessened and then increased again, and thus 
forming a condensation, followed by a rarefaction. If 
we how sup the balls to lose their solidity, though not 
their elasticity, and to become mere contiguous films of air, 
we have here the whole phenomena of a wave of sound, 
A wave of light or heat cannot be so simply represented, 
because, as we have said, the vibration of each point on the 
surface will be at right angles to the radius, and not along 
it. In our ignorance of the exact nature of these vibrations, 
any new physical illustration might possibly lead astray 
almost as much as the old ohe of a pond wavelet appears 
to have done. 

It may be objected, perhaps, that if the exact form of 
the ether undulations be thus unknown, it must be impos- 
sible to examine them scientifically or draw any valid con- 
clusions concerning them. To any one who makes this ob- 
jection we should advise the study of Professor Everett’s 
book. Not that he will there find any precise discussion 
of the vibrations in the case of the ether, which forms no 
part of the plan; but, besides obtaining a correct idea 
of the difference between longitudinal and transverse 
vibrations, he will see how the motion of any vibrating 
particle, whether that motion be of the one class or the 
other, may always be expressed by a simple trigono- 
metrical formula, the only condition being that the motion 
is so small as to make the law of the elastic force expres- 
sible with sufficient accuracy by the well-known formula 
called Hooke’s Law. In other words, the force tending to 
restore the particle to its original position of — 
must be supposed to vary as the distance through which it 
has moved from that position. If this distance—or the 
amplitude of the vibrations, as it is called—be sutticiently 
small, this may be assumed to hold, whatever the actual 
law of force may be; and then the motion can readily be 
shown to possess a certain definite character, to which the 
name of simple harmonic motion has been given. 

The principal object of Professor Everett’s book is to set 
forth the theory of this motion in its various ramifica- 
tions ; and this is done in a very clear and masterly 
manner, chiefly by simple geometrical methods. The book, 
however, is by no means one of theory alone. Thus, as an 
illustration of the composition of harmonic motions, he 
describes the working of the familiar pantagraph—or, as 
we believe it should be written, the pentegraph, being 
essentially an arrangement of five linked points. Again, 
the similar composition of two harmonic motions is shown 
to account for the phenomena of what are called “ beats” 
in music and of spring and neap tides; and later on 
the practical application of the latter fact is brought out 
by a description of the tide-predicting apparatus of Sir 
William Thomson and Mr. Roberts. A diagram shows a 
set of tides for the port of Beypore, as “ground out” by 
one of these instruments, belonging to the Indian Govern- 
ment. Other practical examples adduced to illustrate the 
theory of vibrations are the crank and connecting rod, the 
link reversing gear, and various contrivances for producing 
simple harmonic motion on a large scale, such as Donkin’s 
harmonograph, and an elegant adaptation of the panta- 
graph invented by the author. 

One point may be referred to in conclusion, which is 
sometimes a difficulty to the student, namely, the energy 
exerted in producing the vibrations of sound. Assuming 
that a lark can be heard singing in the air at any distance 
up to a quarter of a mile, it is obvious that we have here a 
globe of air, half a mile in diameter, the whole of which 
is thrown into agitation by the effect of the bird’s voice. 
It may well seem that this is almost incredible. But an 
investigation into the case shows that the energy expended 
in producing any particular vibration varies as the square 
of the amplitude—-that is, the distance through which the 
particle swings ; and as in the case of sound this distance 
1s excessively minute, it follows that the energy required 
is excessively minute also, It must be remembered that 
one original exertion of energy by the bird serves to pro- 
duce vibration in all the concentric shells of the supposed 
globe, one after another ; and also that the friction in the 
case of longitudinal vibrations, such as those of sound, is 
probably nil, the particles approaching to and receding 
from each other without any action of the character of 
shearing taking place. To all those interested in this 
question, or any others relating to vibratory motion, we 
can with confidence recommend the study of Professor 
Everett's elegant and masterly treatise. 


THE ST. GOTHARD RAILWAY. 


THE railway passage of the Alps from Switzerland to 
Italy is at last an accomplished fact, and in a few days 
express trains will be running from Calais vid@ Rheims and 
Bale to Milan, without change of carriages. Already the 
representatives of Italy have passed through the tunnel 
northwards, have been received with banquets and 
festivities at Lucerne, and have carried their Swiss friends 
back with them to enjoy similar welcome at Milan. It is 
true, as our readers will remember, that this ceremony in 
no sense celebrates the completion of the great tunnel, 
which was opened for local traffic some time back. Nor 
does it assure the complete and enduring success of the 
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roject, at any rate from a commercial point of view. 

here are questions yet to be solved, such as the keeping 
open of the approaches on both sides throughout the 
winter, the tn ae of the tratlic over the steep 
inclines and curves, especially within the “ screw tunnels ” 
which have been used to facilitate the ascent of the 
mountains, and last, but not least, the ventilation of the 
great tunnel itself. As to this last, we have the assurance 
of our correspondent who traversed it a few days before the 
opening, that the air within was at that time very fair ; 
but it is still doubtful how far this will be true when the 
increased service of trains comes into play. This matter, 
however, we have dealt with only recently. Meanwhile 
the opening of the line throughout is at least a very 
definite step in its progress, and renders this a fitting 
opportunity to put before our readers a brief sketch of this 
great engineering work. 

The idea of a railway between Switzerland and Italy 
appears to date back as far as 1840, but it was first put into 
a practical form in 1865, when the Italian Government 
appointed a commission to study the question, This 
commission reported in favour of the St. Gothard as 
against the two competing routes of the Spliigen and the 
Fuhmanier, both as regarded the conveyance of local 
traffic from one side of the Alps to the other, and through 
trafiic from the North of Europe to India and the East. 
Their report decided the Italians, and eventually the 
Germans and Swiss also, in favour of this route; and at 
last, in October, 1869, a scheme for the building and 
working of a St. Gothard Railway was agreed upon, in a 
conference at Berne, between representatives of Italy, 
Switzerland, North Germany, Baden, and Wurtemburg. 
Two years more of negotiations elapsed before the St. 
Gothard Railway Company was formally constituted and 
began to work. The great tunnel, the especial feature of the 
scheme, was begun in June, 1872, and was completed, 
after 9} years ceaseless labour, towards the end of last 
year, being opened for traffic on Ist January, 1882. The 
works of this tunnel, which have been often described, will 
not be touched upon in the present article. 

The valley of the Reuss, up which the railway passes 
from Fluelen to the tunnel, rises by rapid steps from the 
level of the Lake of Lucerne, with more level stretches 
between. The original project was to surmount these 
steps by inclined planes worked on some special system, 
and to have a comparatively short tunnel near the top of 
the pass. But it was soon recognised that neither time 
nor money would be saved by this latter plan. It was 
n to provide at each end of the tunnel for what is 
called the “Installation,” that is, the dwellings of the 
workmen—3000 to 4000 in number—the buildings for 
engines and other motors, for workshops, stores, and 
offices of all kinds. To build these in the Landen regions 
of the higher Alps would be enormously expensive ; and 
during the winter it would be difficult or impossible to 
tind water for the supply of the engines. The rigorous 
climate would further increase greatly the difficulty and 
expense of keeping the men at work. For such reasons 
a long tunnel without shafts was decided on. At the 
same time the maximum gradient was fixed at 2°6 per 
cent.—about 1 in o-w the idea of employing any 
special mode of traction, such as that of Fell, ‘Aaedie, or 
Riggenbach, was rejected, unless for temporary purposes, 
As early as 1850 a line between Gischenen and Airolo was 
laid out on paper and discussed by a Swiss engineer, Herr 
Miiller. This idea was subsequently taken up and worked 
out more fully, in 1864, by two engineers of Baden, Beck 
and Gerwig, and was finally adopted in the international 
scheme above mentioned. Gerwig was for four years 
engineer of the line, during which time a careful survey 
was prepared on a scale of 1 to 5000 on the northern side, 
and | to 2500 on the southern, and a trace of the railway 
laid out upon it. His successor, an engineer from North 
Germany named Hellwug, had this trace marked out 
upon the actual ground; a footway was constructed along 
it, wherever ible, and cross sections, to a scale of 1 to 
100, were aie at intervals. But this trace, which was 
mainly carried along the face of the precipices on one side 
of the valley at a height of about 300ft. above the road, 
proved to present such formidable difficulties of construc- 
tion that Hellwug resolved to abandon it, and to adopt the 
principle of utilising every favourable stretch of ground at 
the bottom, on whichever side of the stream it might lie, 
thus obtaining the advantages of vicinity to the road, and 
avoiding of torrents, falls of stones, &c. Where the gradient 
would become too steep to allow this course to be followed he 
had recourse—as his predecessors had also proposed—to arti- 
ficial lengthening of the line by means of curved tunnels 
pierced in the walls of the valley. In 1876 he published in 
German, French, and Italian a report embodying these 
proposals, and tracing out a route which, with small 
exceptions, has been actually adhered to. It will be 
seen, however, how much this preliminary work, which 
might well have been gone through earlier, delayed 
the actual construction of the line, and produced the vexa- 
tious and extraordinary result that the great tunnel, the 
magnum opus of the undertaking, was complete and open 
for tratlic long before the-approaches to it were ready. 
When Hellwug set fairly to work in 1876, the whole task 
of connecting the northern end of the tunnel at Gischenen 
with the Lake of Lucerne, and the southern end at Airolo 
with Biasca, in the Ticino Valley, had still to be done. 
Looking first to the northern slope, the worst portion was 
that from Gischenen to Silenen, where the line had to fall 
about 600 metres in 18 kilos., giving an ave inclination 
of 1 in 30. As the maximum admissible was lin 
40, a lengthening of about 6} kilos, was necessary ; and no 
lateral valleys offered themselves, as in a like case on the 
Brenner, by which this could be cheaply effected. The 
lengthening must be done within the veieg itself. Now 
this valley, between Gischenen and Fluelen, has four prin- 
cipal divisions. The first, from Géschenen to Pfaffensprung, 
has an average fall of 5:7 per cent., and is 6 kilos. long. It 
extends through the well-known gorge of the Devil’s 
Bridge ; and from the great height of the crags on each 
sidefits climate is unusually severe, and avalanches have to 
be provided against. The second division, from Pfaffen- 


sprung to Meitschlingen, is about 5 kilos, long, and is very 
steep in the upper where the Reuss makes two 
cataracts—but comparatively level in the lower. The 
rocks are lower, but more treacherous, the granite being 
richer in mica, and on the east side the fall of stones is a 
serious danger. The third division, reaching to the mouth 
of the Maderaven Thal at Amsteg, is 4 kilos. long, having 
a fall of 74 per cent. in the upper part, and only 1°8 in the 
lower. The course of the river is in a narrow winding 
cleft between steep precipices, and it is exposed to dan- 
gerous avalanches from the Bristenstock, which rises 
straight out of the valley on the eastern side. The fourth 
division, from Amsteg to Fluelen, is 17 kilos. long, and has 
a fall varying from ‘8S to‘l per cent. The width of the 
valley is also much greater, and the difficulties are trifling 
in comparison. 

Looking at these natural features, Gerwig had _pro- 
posed to begin the incline far down in this last division— 
94 kilos, north of Fluelen—so as to have attained a con- 
siderable altitude by the time the more ditticult part was 
reached, ‘This, however, involved very lofty viaducts over 
the lateral valleys, and other difficulties. Hellwug started 
the mountain part of his own line 23 kilos, higher up, keeping 
it 20m. to 30m. lower throughout, and so getting easier 
viaducts and better foundations. 

In the next division he abandoned the right bank— 
where Gerwig’s trace had lain—on account of the danger- 
ous proximity of the Bristenstock, and chose the left, 
where the ground lies more in terraces, so shielding the 
line from avalanches, By this route he reduced the length 
in tunnel by more than two-thirds as compared with the 
former project ; but as he reached Pfaffenspung at a level 
about 50m. lower, it was necessary to make good this 
extra rise, and this he accomplished by a spiral tunnel at 
that place about one mile in length. Having thus reached 
the level of his predecessor’s trace, he followed it pretty 
closely to Wattingen, keeping, however, a rise of 1 in 40, 
while that of the valley bed is about 1 in 18. Conse- 
quently at the latter place there are still 220m, left to 
rise before the level of Gischenen can be attained ; and 
for this, at 1 in 40, 9 kilos. length is necessary, while the 
valley itself allows 4 kilos. only. The extra distance is 
obtained — following Gerwig’s design—by a long double 
zigzag, having the station of Wasen in the middle of it 
in a very convenient position, This zi passes over 
an ancient “ Berg-fall,” and presented extreme difficulties 
of nes but no other expedient has presented 
itself, 

Let us now sup ourselves to have attained by this 
means the level of Gischenen, to have traversed the great 
tunnel, and to be considering how to effect a descent on 
the southern or Italian side. From Airolo to Biasca there 
is a total fall of 849m. in a length of 36 kilos. These 
conditions appear much more favourable than on the 
northern side, as the length is sufficient to allow a uniform 
gradient of less than 1 in 40. Such a line was actually 
laid out by Gerwig; but its construction proved to be 
impracticable, owing to the abrupt steps by which the 
total fall of the valley is accomplished. Here, again, four 
stages may be reckoned. The uppermost—from Airolo to 
Stalvedro—is only 1 kilo. long, and has a very moderate 
fall. On the left bank are terraces, which allow an easy 
course for the line. In the next—Stalvedro to Dazio—the 
valley narrows to a ravine, and there is considerable danger 
from falling rocks, especially where several lateral torrents 
debouch into the valley, generally almost dry, but in flood 
time sweeping down vast masses of débris. In the begin- 
ning of the third division—Dazio to Giornico—the Ticino 
falls headlong, chiefly in a narrow gorge, from one level to 
another, descending no less than 114m. in the first 1°25 kilos. 
From thenceforward the slope is less, but, especially on the 
left bank, several lateral torrents descend steeply into the 
main valley. In the last division—Giornico to Biasca—the 
river again has a fall of about 1 in 10 for 1 kilo., and then 
enters a gorge 3 kilos. long, where it has a fall of about 1 
in 70. For the remaining 6 kilos, the course is easier. 
There are several lateral valleys and torrents, which bring 
great quantities of rubbish into the main valley, often 
invading the chesnut woods and vineyards, and doing 
much damage. This is especially the case.on the right 
bank, where there are also continuous precipices of gneiss, 
making the construction of the railway here—as originally 
intended—quite impracticable. Here, however, it must 
have gone, if a regular gradient from Biasca to Airolo was 
to be observed. Gerwig proposed to overcome the difficulty 
by starting the 1 in 40 gradient 43 kilos. above Biasca, and 
making it take a long return zigzag, giving it height 
enough to attain the level of Dazio without any further 
change. But this line entailed the passing of Giornico at 
a vast height—over 500ft.—above the valley, and the tra- 
versing a most dangerous piece of ground at the left 
bank between Dazio and Faido, where the rocks are so 
cleft and faulted that the torrents are swallowed up 
altogether, and only reappear in the bed of the Ticino. 
In seeking a mode of escape, it was found that the 
gorge at Dazio could easily crossed by a bridge of 
only 80ft. span, and that the ground on the right bank as 
far as Faido was not impassible. Here, however, the right 
bank becomes impracticable, and it is absolutely 
necessary to re-cross the river, which at this point 
would be some 350ft. below the line. Happily 
the ground permits of the line describing a circle, of 
which, however, about 1500 yards would be in tunnel, and 
it then comes back to the river some 150ft. below its 
former level. By this means the main danger of the 
original route might have been avoided, but the detailed 
plans and estimates showed so very unfavourably, that it 
was finally resolved to follow the same principle as on the 
northern side, namely, to keep as closely as possible to the 
bottom of the valley, and to surmount the two steps at 
Dazio and Giornico by spiral tunnels. Hence the down- 
ward course of the line, as actually constructed, is as 
follows :—The incline begins immediately on leaving the 
station at Airolo, and the right bank of the river is 
followed to Fiesso, from whence the decline of 1 in 40 is 
continuous, Here the railway crosses to the left bank by 
a bridge 60m. wide, and approaches the top of the Dazio 


Gorge at a height of only 15ft. above the stream. Passing 
this, and « tunnel 500m. long, it re-appears, now at a height 
of 150ft. above the river, and then begins a complete circle 
of 300m. radius, of which about 260 deg. is described 
within the bowels of the mountain. The length of this 
spiral tunnel is 1567m., and it has a fall of 2% per ceut., 
or 1 in 44, The line emerges at a height of 30ft. above the 
river, which it then crosses to the right bank, attaining a 
kind of terrace, which it follows for 14 kilos. further. By 
this time the river, in its continual fall, has reached a level 
about 250ft. below the line ; and to make this up another 
spiral is necessary, having a radius partly of 300 and 
pote of 400m., and comprising a tunnel of 1560m. in 
ength. Below this the line crosses the valley by an 
embankment 200m. long and 80ft. high, with a bridge 
over the Ticino of about 230ft. span. The comparatively 
easy ground on the left bank is now reached, but several 
débris-carrying torrents have here to be bridged, and one— 
that of the Nadroberg—carried over the line by an 
aqueduct 50ft. span, Sweeping round the turn of Faido 
in a deep cutting, the line follows the course of the valley 
about midway between the post road and the side slopes 
of the mountain, to the station of Livergo, and for about 
2 kilos. further. Here, however, the river, descending in a 
series of cascades, is already 300ft. below the railway, and 
fresh devices are necessary. The line first passes behind a 
specially dangerous torrent, La Lune, by a tunnel 466m. 
long, crosses another torrent, the Piano Tondo, by a 
viaduct of several spans, and comes upon the upper spiral 
tunnel, which bends through an angle of 280 deg., with a 
radius of 300m., and has a total length of 1568m. 
Emerging from thence it crosses the road, and then the 
Piano Tondo for the second time, and a little further, 
sweeps through the second spiral tunnel, also of 280 deg., 
and 1546m. in length. At its exit from this it once more 
crosses the Ticino by a bridge of about 220ft. span, and 
enters upon a gentle slope at the foot of the great 
moraines of the St. Peregrinsberg, over which it is carried 
for 3 kilos. without any serious difficulty. At the end of 
this it again crosses the Ticino by a bridge widened by 
flood openings, and follows the left bank to the station of 
Bodio, which may be considered as the foot of the great 
southern incline. A large stone embankment, to ward off 
any possible danger of the inception of floods from the 
violent torrent of the Vallone, is the last work of special 
character on the line, which thereafter runs by easy 
gradients to Biasca. 

The above sketch will at least be enough to show the 
peculiar difficulties which had to be encountered in carry- 
ing a line over the St. Gothard pass. On the question 
whether the mode of overcoming them, proposed by Hell- 
wug, and finally carried out, was really the best, there will 
naturally be much difference of opinion. On one point it 
is due to his memory—for his death has lately been 
announced—that a clear explanation should be given. It 
has sometimes been said that the fixing of 1 in 40 as the 
maximum gradient of the line was due to the initiative 
and influence of Hellwug. It appears, however, that this 
decision had been made by the International Conference 
some eight years before he took command of the works ; 
and therefore he was only responsible for the mode of 
carrying it out. Whether it might have been possible to 
get the decision modified, when subsequent investigation 
had shown the enormous difficulties which it entailed, we 
are of course unable to say. In our own opinion it was at 
least a matter of deep regret that a rule laid down in 1869 
should be rigidly adhered to ten years later, in spite 
of the enormous expense involved, and in spite of the 
fact that the art of overcoming steep gradients had made 
great pro, in the interval. If there ever was a case 
when the haulage by ordinary locomotives, with its limit- 
ing gradient of 1 in 40, should have been de 
from, and some special means of traction substituted, 
it was in this, where the bottom of the valley, or 
both sides of the chain, ascends as it were by steps, 
and where also the difficulties of a line winding up the 
sides of a mountain were insuperable. It cannot but be 
regarded as a disgrace to the engineering talent of the 
world that no means should have been forthcoming for 
hauling the traftic up these steps by a direct incline, say, 
of lin 10, aud so avoiding the monstrous and barbarous 
expedient of driving spiral tunnels into the bowels of the 
earth for the mere pur of reaching a different level. 
The first cost of such tunnels must of course be enormous, 
and their maintenance cannot but be attended with much 
difficulty and expense. The civil engineer may, of course, 
plead that no less costly way was open to him, so long as 
the 1 in 40 gradient remained imperative. We will grant 
for the moment that this was the case. If so, the blame 
must lie with the mechanical engineer, who was unable to 
furnish means by which steeper gradients might have been 
used without danger or inconvenience. For ourselves, 
however, we do not believe that this was so. A study of 
what has been done, more especially in the Alps, as to the 
construction and working of mountain railways, will show 
to any unprejudiced mind that there was more than one 
method in existence by which the difficulty might have 
been overcome. As a matter of fact, detailed projects were 
submitted, which would have reduced the cost of construc- 
tion probably by one-third ; but they were not listened to. 
The true cause must be found, we believe, in the timidity 
and love of routine which are characteristic of all who hold 
high official positions, and which are sure to be present in 
augmented strength whenever the work in hand partakes 
of an international character. Their baleful effects will be 
felt, probably for ever, by ail those who are pecuniarily 
interested in the great undertaking we have endeavoured 
to describe. 


THE CLEATOR Moor WatTeER Svupply.—After a considerable 
amount of agitation on the part of the inhabitants at Cleator 
Moor, which contains a population of over 11,000, it has been 
decided to proceed with the construction of a reservoir for that 
town at Meadley Farm, to hold 40,000,000 gallons of water. For 
a long time past the population have been greatly inconvenienced 
on account of the inadequate water supply, and the commence- 
ment of the reservoirs by ‘the contractors, Messrs. Fleming and 


Murray, of Annan, is looked upon with much satisfaction, 
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MERCHANT STEAM VESSELS AT THE SHIP- 
WRIGHTS’ EXHIBITION. 
No. III. 
In two of our recent issues we have given a brief descrip- 
tion of some of the largest steam vessels engaged in the ocean 
passenger and traftic, models of which were exhibited 
at the late International Exhibition of naval models at the 
Fishmongers’ Hall. There are many other very fine 
vessels, models of which have been exhibited, but not for 
competition, which well deserve attention, and to some of 
these we shall briefly allude before noticing some of the 
principal exhibits in the competitive sections. 

The first of these is the steel passenger steamer Parisian, 
5500 tons, built in 1880 by Messrs. R. Napier and Sons, of 
Glasgow, for the Allan line. This vessel's dimensions are, 
length over all, 450ft.; breadth, 46ft.; depth moulded, 
36ft.; and she was, until the launch of the gigantic Servia, 
the largest vessel afloat that had been built of steel. Her 
engines are of the compound three-cylinder type, and were 
designed by Mr. Kirk, the senior partner of the firm of 
Messrs. R. Napier and Sons, and are capable of develop- 
ing 6200 indicated horse-power. The vessel has realised a 
speed of nearly sixteen knots. She is constructed on the 
cellular longitudinal system similar to that adopted in the 
Servia. The Parisian has extensive passenger accommoda- 
tion, being capable of taking 150 first-class, 36 second-class, 
and 1150 steerage passengers, and the saloons and first- 
class berths are elegantly finished. This vessel is included 
in the list which had been made by the Admiralty of 
steamers available to be employed as Government cruisers 
in time of war. 

One of the latest additions to the fleet of the Union 
Steamship Company is represented by the very handsome 
full model of the screw steamer Moor, recently built for 
that company’s South African passenger and mail service, 
by Messrs. James and George Thomson, of Clydebank, 
near Glasgow, and exhibited by the builders. This vessel 
is of the following principal dimensions :—Length, 365ft.; 
breadth, 45ft. Gin.; depth of hold, 29ft.; and the gross 
toi exceeds 3900 tons. Her engines are of the com- 
pound surface condensing type, and indicated on the speed 
trial over 4000-horse power at 69 revolutions per minute, 
and 85 lb. steam pressure. The vessel attained a speed of 
nearly 15} knots on the measured mile. The Moor, like 
other vessels recently built for the Union Company, is very 
strongly built. She has a cellular double bottom capable 
of holding when filled nearly 500 tons of water. The 
precautions which have been taken in this vessel to pre- 
vent loss through collision or striking on rocks, are of an 
unusually complete character. She is divided into separate 
water-tight divisions in the hold by means of eight bulk- 
heads, and these arrangements are, it is understood, in 
excess of the Admiralty requirements to entitle her to a 
place on the list of steamers suitable for service as 
Government cruisers. The Moor has considerable passenger 
accommodation, aud this it is claimed has received special 
improvements, which doubtless the great experience of the 
Union Company in the requirements of the passenger trade 
tothe South African settlements has enabled them to realise. 
The vessel has berths for about 170 first-class passengers, 
and an equal number of second and third-class passengers. 

The models and pictures exhibited by the Peninsular and 
Oriental Steam Navigation Company formed a very fine 
and interesting collection, including some of the latest of 
the many recent additions to their large fleet of mail 
steamers, as well as the two pioneers of the Peninsular 
mail service. The latter are the wood paddle steamers, 
William Fawcett, 300 tons, and Royal Tar, 400 tons, with 
which in 1837 the Peninsular Company, as it was called at 
that time, commenced its contract for carrying the mails 
between Falmouth and the Peninsular ports. These 
vessels appear to have performed their work with great 
regularity, which was far in advance of the service as 
carried out by the previously-employed sailing and steam 
mail packets, and it may be considered that the good work 
done by the William Fawcett and Royal Tar was the germ 
of the extensive operations now so successfully carried out 
by the great firm into which the old Peninsular Com- 
pany has developed, and which carries the mails not only 
to the Spanish ports, but to all parts of the East. The 
exhibits of the Peninsular and Oriental Company are, 
therefore, of more than ordinary interest from an historical 
point of view, and indicate very forcibly the development 
which has taken place in the size and engine power of the 
company’s mail steamers since the days of the Royal Tar. 

In the model of the Tanjore, 2263 tons, presented 
an illustration of the type of screw mail and nger 
steamer previous tu the opening of the Suez Canal. She 
was built in 1865; her length is 300ft.; breadth, 38ft.; 
depth moulded, 28ft. 6in.; indicated horse-power, 2000. 
The steamers Teheran, and Thibet, a model of which was 
in the Company’s collection, belong to a later period, namely, 
after the opening of the Suez Canal. These vessels are 
360ft. in length, and are of somewhat larger tonnage and 
greater power than the Tanjore, and were built in 1874. 
In 1878 the Kaiser-i-Hind, of 4023 tons, was built, having 
the following dimensions :—Length, 400ft.; breadth, 42ft.; 
depth, 33ft. Her engines were capable of developing 
3800-horse power. 

Some of the latest additions are of still larger power ; 
for instance, the Rome, recently built by Messrs, Caird and 
Co., has a gross tonnage of 5013 tons. Her length is 
430ft.; breadth, 44ft.; and moulded depth, 36ft. 2in. The 
engines, which were also built by Messrs. Caird, are of 
about 5000 indicated horse-power. The Ballarat, which 
is still under construction, is a vessel of about equal 
size and engine power to the Rome, and both are very 
fine specimens of naval architecture. Some idea of the 
growth of the fleet of the Peninsular and Oriental Com- 
pany may be obtained from the fact that while in 1840 
its fleet numbered eight wooden paddle steamers of a 
gross tonnage of 7180 tons and 2330-horse power, this has 
since grown to a fleet about seven times as numerous, con- 
sisting of large iron and steel steamers, having a collective 
tonnage of 160,000 tons and 150,000 indicated horse-power, 


with a maximum speed in some of the latest vessels of ! sid 


nearly 16 knots. In all, the Peninsular and Oriental Com- 
pany’s fleet was represented by no less than eleven models, 
some of them, such as that of the Clyde, being very 
elegantly finished specimens of model work. 

Our want of space precludes an extended reference to 
the remaining models of steam vessels not entered for 
competition, which include those of steamers built 
by Messrs. W. Denny and Brothers, of Dumbarton; 
Messrs. R. and H. Green, of Blackwall; Messrs. A. 
McMillan and Sons, of Dumbarton, and other shipbuilders. 

In the competitive division of steamers, Section B, we 
noticed that in most of the classes the competitors were 
conspicuous on account of their small number. 

Class 1 of thissection was devoted to models of mail steamers 
for the Atlantic trade, and although there were so many 
splendid models of such steamers in the Exhibition, yetthere 
was only one that was entitled to compete actually entered 
for competition in this class among the two included in 
the catalogue. This is a new design shown by Messrs. A. 
McMillan and Sons, of Dumbarton, and was awarded the 
distinction of honourable mention. The vessel is ery 
to be 600ft. in length between the perpendiculars ; breadth, 
70ft.; depth moulded, 37ft. 9in.; and to be 10,000 tons 
gross measurement. She is to have twin screws, her 
engines are intended to develope 20,000-horse power, and 
the vessel is expected to attain a speed of 20 knots, The 
design provides for a watertight bulkhead, and transverse 
bulkheads to divide the vessel into 44 separate sections, and 
each deck is to be made separately watertight. She is to 
carry 600 first-class passengers and 700 emigrants, It is 
not stated amongst these particulars what the proposed 
displacement is at the load draught, or what the load 
draught is to be at which the intended speed is to 
be realised, so it is not clear how much dead-weight 
cargo the vessel could carry across the Atlantic. 
There would not, we think, be any difficulty in driving 
a vessel of the pro dimensions at 20 knots on a 
trial trip in smooth water with such a tremendous 
power, but it is thought that it would be somewhat 
doubtful whether sufficient cargo could be carried ata 
reasonable draught, say 26ft., to make such a heavily- 
powered vessel sufficiently profitable. However, leaving 
this consideration, it would appear that with the great 
length of the vessel and her comparatively low side above 
water she would be likely to ship seas with greater readi- 
ness than desirable in a passenger steamer for the Atlantic 
trade. Moreover her immense proportionate breadth 
would, we think, conduce to violent rolling in a seaway, 
and her unusual length as compared with her depth would 
make it necessary to — extraordinary means to ensure 
the necessary strength at the gunwale. But these points, 
we apprehend, have been apes satisfactorily explained in 
the particulars placed in the hands of the gentlemen who 
acted as judges in the competition, otherwise such 
a favourable award could not have been given. 

Tn Class 2, again, only two models were entered for com- 
petition. This class is for steamers for the direct mail 
service to Australia in 32 days. The first model, which 
was awarded the gold medal, is that of the new Orient 
liner Austral, specially designed for this service and 
recently built by Messrs. John Elder and Co., of Glasgow. 
The model is exhibited by Mr. J. Shepherd, the designer 
to the Orient Company. The lines of the vessel are of 
beautiful form, and suggestive of pm speed, and the 
model itself is an elegant piece of work, and well worthy of 
the prize it gained. The Austral is 474ft. in length over 
all, being 455ft. between perpendiculars; her breadth 
extreme is 48ft. 3in.; and her moulded depth 37ft.; ton- 
nage , 5588 tons. Her displacement at her load 
draught of 25ft. is nearly 9500 tons, and the maximum 
indicated horse-power is 6300. The Austral is constructed 
of steel on the cellular system of double bottom for water- 
ballast. She is subdivided into sixty-two watertight com- 
partments up to the height of the main deck, and the 
passenger space is further divided into separate fire-proof 
compartments, and we understand the pumping arrange- 
ments are of unusual completeness. Her engines are com- 
pound inverted surface condensing, with a high-pressure 
cylinder of 62in. diameter, while the two low-pressure 
cylinders have a diameter of 86in., and the stroke is 60in. 
Each,of the four boilers has six furnaces fired from each 
end. At the measured mile trial this vessel attained the 
high speed of 17°75 knots, with an indicated horse-power 
of 6300, at a steam pressure, 95 lb.,and during a six hours’ of 
run she made an average of 174 knots an hour, witha 
coal consumption as low as 1°67 lb. per indicated horse- 
power per oan, a result which her builders and owners 
may well consider satisfactory. The Austral has accommo- 
dation for 120 saloon passengers, 130 second-class, and 
300 other passengers. 

The other model, exhibited in this class by Mr. J. Elmslie 
Elmslie, of London, is of a vessel of practically the same di- 
mensions as the Austral, and somewhat greater engine 

wer; the model does not show lines so well adapted for 

igh speed as that of the former vessel. 

In Class 3, for steamers of the largest class for trading 
between Europe and the East, vid Suez Canal, there were 
again only two exhibitors. Messrs. Short Bros., of Sunder- 
land, exhibited a model of a flush spar deck steamship to 
carry cargo only and fitted with water ballast ; and Messrs. 
Geor, nam and Co., of 24, Leadenhall-street, showed 
a half model of the screw steamer Aberdeen, 3616 tons, 
recently built for them by Messrs. Robert Napier and 
Sons, of Glasgow. This vessel was awarded the first prize 
—a gold medal. She is a very handsome vessel with 
lines. Length, 350ft.; breadth, 44ft.; depth moulded, 
33ft. The Aberdeen has been designed with a view to 
maintaining an ocean d of about 12 knots, and on 
her trial trip she attained a maximum speed of 13°74 knots. 
Her engines are Mr. Kirk’s new type of triple expansive 
engines, and work up to about 125 lb. pressure in the 
highest pressure cylinder. A full description of these 
engines was given in a — read by Mr. Kirk at the 
recent meetings of the Institution of Naval Architects. 
It was anticipated that this system of triple expansion of 
the originally high- steam would admit of a con- 
iderable economy in the consumption of coal, a matter of 


“plants and shrubs of various kinds, 


t importance in vessels engaged on such long vo: 

to Australia. The results of the 
trials on her completion so far fully confirmed this antici- 
pation, and we understand that on her recent voyage to 
Australia, where she has lately arrived vid the Cape, a 
saving of about 12 per cent. on the average consumption 
of coal in ocean voyages has been effected, which is with- 
out doubt a great stride in the direction of economy in coal 
consumption, 

Class 4 was set apart for Atlantic grain and cattle steamers, 
and in this division there were eight models of vessels 
entered. These included one exhibit, No. 24, of Messrs, 
Donald Currie and Co.’s Garth Castle and Drummond 
Castle, employed in the Cape trade. These steamers 
we have previously alluded to, and it seems to 
us that such vessels hardly come within the scope 
of this class) There was also a model, No, 25, of an 
ocean steamer designed by Mr. Skifter Andersen, of 
Copenhagen, and one of the Grecian Monarch, recently 
built for the Monarch line, to which we have already 
referred, a handsome, well-finished specimen of model 
work, and which obtained the gold med Another model 
was exhibited by Mr. John Mutch, of London, of a vessel 
for the cattle and grain trade. Messrs. Short Bros. exhi- 
bited three models for competition ; and Messrs, R. and H. 
Green, of Blackwall, also exhibited a model of a vessel for 
the same trade to go 10 knots an hour at sea and carry 
2700 tons weight. 

In Section C, Class 1, for steamers for short sea pas- 
sages, Messrs. Stavenger, Stoberi, and Dok, of Stavenger, 
Norway, were awarded the gold medal for a half model of 
cargo steamer for the Baltic trade. Length, 143ft.; 
breadth, 23ft.; depth, 12ft. 8in. These builders exhibited 
two other models of vessels for the same trade; and Mr, 
H. C. Kundsen, of the same port, exhibited a model of a 
steamer 155ft. long, having accommodation for thirty first- 
class passengers, Mr, Gunder Swensen, of Christiania, 
Norway, obtained the bronze medal for a half model of a 
composite screw steamer for the passenger trade. 

A model was also exhibited in this class, by Mr. George 
Hollingum, of New Cross, of a high-speed paddle steamer, 
for passenger and mail service. The dimensions of this 
vessel are: length, 400ft.; breadth, 40ft.; depth, extreme, 
19ft. Gin.; and draught of water, 12ft. At this draught 
the displacement is to be 2467 tons. The engines by which 
this vessel is to be propelled, at a speed of thirty miles 
per hour, are to be of 14,000 to 16,000 indicated horse- 

wer. Before venturing to express an opinion on this 

esign, we should like to know something more about the 
weight of these powerful engines ; and considering her 
shallow depth in relation to her great length, it would 
appear that this vessel would be more suitable for a river 
steamer than one for short sea passages. 

In section C C, for light draught river steamers, two 
models were exhibited. One is of a stern wheel steamer, 
built by Messrs. Yarrow and Co., of Poplar, London, for 
the river Magdalena, South America. The dimensions 
are: length, 130ft.; breadth, 28ft.; mean draught of water, 
18in. This vessel is propelled by a large stern wheel at 
the rate of fifteen miles an hour. She is divided into a 
number of watertight compartments, to localise any damage 
that might be incurred through striking rocks in the bed 
of the shallow river on which she runs. This model was 
deservedly awarded the gold medal. 

The other model is of ‘a steam ferry boat, employed for 
the conveyance of teams and passengers between Boston 
and East Boston. This model was awarded a silver medal, 
and represents one of the most complete of the many steam 
ferry-boats used in Boston harbour. 

In concluding this notice of the exhibits in the classes 
relating to merchant steamers, we must record our satis- 
faction at the able and impartial manner in which 
the judges appointed awarded the prizes to the success: 
ful competitors, and we believe their decisions will meet 
with general approval. So far, at any rate, as the 
collection of models of merchant steamers is concerned, the 
promoters of the Exhibition have secured a well-deserved 
success, and the exertions of the honorary secretary, Mr 
A. D. Lewis, who is a warden of the Shipwrights’ Com 
pany, certainly merit the hearty appreciation of the public 
who take any interest in the success and progress of our 
mercantile marine. 


VALVE Grar.—The address of Mr. Bremme, whose 
— gear we illustrated last week, is 23, Lightbody-street, Liver- 
poo 

ANNUAL DINNER OF THE OLD PUPILS OF Messrs. EASTON AND 
ANDERSON.—This dinner was held on Friday evening, the 26th 
inst., at the Café Royal, Regent’s-street, being the tenth of these 
annual dinners. Covers were laid for forty ; the members of the 
firm were as usual entertained as guests. 


NAVAL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—John A. Lodge, chief 
engineer, to the Indus, additional, for the Black Prince, vice 

ar; and Henry W. Elgar, chief engineer, tc the Indus, 
additional, for Reserve, vice Ladge ; Alfred Long, engineer, to the 
Achilles, vice Pattison; George Whitcroft, to the Serapis, vice 
gan and Frederick W. J. Airey, clerk, to the Revenge, vice 
owe. 

Borne For [Ron ORE IN CUMBERLAND.—In the iron mining 
districts of Cumberland a t amount of activity has been going 
on for some time past in the development of the mines and the 
opening out of new fields, The Crossfield Iron Company has been 
successtul in its boring operations in the vicinity of Crossfield, 
and have come across a very rich vein of ore; the same compa: 
is extending its No. 10 pit. In the Frizington district sev 
companies are prosecuting a search, and in most instances the 
outlay has been to some p , a8 new shafts are being sunk at 
several places. The Moresby Coal Company has found a good 
seam of coal at Distington. 

THE CONVERSAZIONE OF THE INSTITUTION OF CIVIL ENGINEERS. 
—The annual conversazione of the President of the Institution of 
Civil Engineers was given on the 25th ult., by Sir William and 
Lady Armstrong, in the South Kensington Museum. The museum 
was at different parts most profusely and tastefully decorated with 

, and the lange number of 
guests were entertained by the Hungarian band and the band of 
the Royal Engineers, as well as by pianoforte recitals, while 
refreshments were provided on a princely scale in the buffets of 
the museum and in a marquee specially erected for the purpose. 
The arrangements were most successfully organised and carried 


out, and the evening was very much enjoyed by the guests. 
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LETTERS TO THE EDITOR. 
[We do not hold ourselves responsible for the opinions of our 
correspondents, | 


THE FOUNDATIONS OF MECHANICS, 

§1n,—I am just leaving London for a short holiday, and can 
only afford a short and hurried reply to ‘*, T1.’s” very courteous 
letter in this week’s issue. I have first to thank him for classing 
myself and Dr. Lodge as ‘eminent authorities on dynamics,” but 
I fear we can neither of us claim that title. As to the real 
authorities, I wish ‘‘ . II.” had heard Sir Wm. Thomson, the 
collaborateur of Professor Tait, declaiming last year, at the 
Physical Society, against the notion that there could possibly be 
any difference between himself and Rankine, not upon the foun- 
dations of the subject, but upon even the terminology used in dis- 
cussing it. If “‘®. 1.” will only consult the authorities given at 
the end of my articles, I assure him that he will find I am correct 
in this. 

Nor need I take up space in showing in what I have fully 
gone into in those articles, namely, that force is expended, not 
only in overcoming resistance, but also in generating motion; and 
that it is only thus that the conservation of energy comes to be 
true. What is measured by the resistance is not generally the 
whole effort, but the balanced part of the effort; and if the whole 
effort is thus balanced, then the body remains at rest. The force 
exerted by a steam engine is measured, as every practical engineer 
knows, by the area of the cylinder multiplied into the steam pres- 


A + 


and nearly all of the third and fourth coatings, containing as they 
do nitrogenous substances, phosphates, and other salts, which are 
so necessary for the formation of bone and muscle. When it is 
borne in mind how large a portion of the community—more espe- 
cially children—live principally on bread in some ion or other, 
and further that whilst growing they require a large portion of 
bone and tissue-forming material than at a later period, I think 
engineers and medical men will agree with me in stating that the 
processes involved in ekg | bread from grain should be such 
as to leave in the resulting loaf those elements which entitle it to 
its ancient name, “‘ the staff of life,” and that the changes in the 
chemical composition of bread which are likely to follow an 
extended use of “‘ high grinding” are well worthy the attention 
of both professions, and that some information from Messrs. Baker, 
Simon, or Harding, on the composition of flour prepared by the 
Hungarian system would be valuable. 

It should borne in mind that in Hungary, where this system 
was first introduced, rye bread is eaten very largely by all classes, 
es counteracting the effects of the extreme purity of the white 

read. 

The onmnenry table is from Dr. Parkes’ ‘‘ Hygiene,” fifth 
edition, p. 222, and show clearly the proportions of the constituent 
parts of flour and bran :— 


sure—a q Yy quite t of the resistance. P 
we have two engines and trains, exactly alike, and starting from 
rest at the same moment, but one of them having 150 lb. pressure 
in the cylinders and the other 100 lb.: does “‘ @, 11.” really hold 
that the one is exerting no more force than the other, because the 
resistances are equal ? 

With regard to the word “‘ action,” it is obviously a very general 
one, including every kind of influence which one body may have 
on another. Newton had meant, in his Third Law, to speak of 
force only, he would certainly have used the word “ Vis,” as he 
does everywhere else. Thus force is always action, but action is 
not always force. 

I agree with ‘‘%. 11,” so far as that motion is never destroyed, 
without producing some equivalent effect—that is the principle of 
conservation: but I deny that that effect is always motion. 
Instances to the cont: are numerous. Take that of heat com- 
municated to a piece of ice, but not sufficient to melt it. At the 
end of a minute the heating body will have parted with a certain 
quantity of heat, and therefore has lost motion; but the ice is not 
in motion as a whole, neither are its particles in any intenser 
motion than before, for their temperature is the same. The motion 
of heat has produced its effect no doubt, but that effect is not 
motion. I think this case answers ‘‘ , II.’s” challenge; if not, 
I can produce others, Wa ter R. Browne. 

P.S.—I have still to ask how it is that the fire starts the train, 
except through the pull on the drawbar. 

May 26th. 


Sin,—Your correspondent, ‘‘®, 11.,” has not shown, nor, as far 
as I see, has he tried to show, that the law of gravity, as generally 
understood, implies a creation of additional motion in the universe ; 
nor that the amount of motive power expended in the separation 
of bodies is not restored in the e of these bodies to their 
former position. I quite see the di > as he does, of under- 
standing how bodies can a , and by strictly inherent force, 
attract to themselves other distant bodies, and that the use of the 
term “attraction” does not define or describe intelligibly an 
connecting means by which distant bodies move towards Pom 3 
other. But if the term attraction be received simply as expressing 
the tendency of bodies to move as though they were pulled or 
pushed together, proportionally, as the law of ey bag pg them 
to be, then I do not see that such motion, whether by pull or push, 
can disturb the foundation of mechanics or the conservation of 


energy. 

Ber, Sir, the involved structural character of the simplest 
ponderable bodies should not be overlooked—these being con- 
stituted of parts whose movements, both in relative amount 
and in direction, must be consistent with and might indi- 
cate their structure, if adequate means of magnifying them 
visually were available. These relative movements are pro- 
bably what determines their liar properties, and their special 
relations to other bodies. et the extreme minuteness of the 
constituent parts forms a most formidable barrier to analysis, or 
investigation of those ‘‘modes of motion” of which ponderable 
bodies are constructed or built up; and the proposition that 
bodies are compounded of moving parts, and that the diminished 
spaces which different bodies occupy with equal masses of matter, 
as not only a measure of the density of said bodies, but also of a 
repressive intensity, which causes more rapidly recurrent transit of 
their atomic parts through the same spaces, this view is one which 
has much to favour it as a reasonable conjecture; and it is in 
reference to this view that I would suggest your correspondent, 
‘* ®, II.,” should look for that storage of power which results from 
the separation of other bodies, 

As an illustration, let us suppose a spherical envelope or bubble 
of, say, 1ft. diameter, whose shell shall admit of being uniformly 
and gradually diminished by external frag down to lin. diameter. 
If we now suppose that the bubble of 1ft. diameter contains within 
itself a definite amount of matter in motion, and that this motion 
cannot be reduced in amount by diminishing its sphere of operation ; 
then the diminution of the bubble to lin. diameter will necessitate 
a more rapidly recurrent internal movement of the matter contained 
therein; and this may readily be understood as restrained motion 
or as energy conserved or stored, but cannot possibly be unders 
as any loss or gain of motion, in the sense of quantity or of t 
thereof. For if the path of motion be restricted, the recurrent 
transits through the same or the remaining space must be more 


uent. 

free above supposition is therefore not destructive of motion, and 
to that extent is consistent with the nature of things. But it is 
evident that, for the purpose of imparting motion to and from 
distant bodies, a suitable medium of transmission must exist ; and 
Professor Crookes has indicated the presence of fluid bodies of 
extreme minuteness of subdivision of mass, and which would thus 
impart great fitness to receive and to t it th tions of rela- 
tively denser bodies to and from each other. And though the 
rarity of the fluid referred to be most surprising, yet it is thought 
there may be other more refined media still. 

From these considerations the one question which obtrudes itself 
is, whether, like the bubble, molecular combinations have not 
definite paths which their special movements secure for them, and 

’ thus give to distinct combinations a distinct identity. 
Leeds, May 29th. J. MSBOTTOM. 


CORN MILL MACHINERY AND BREAD. 


Srr,—At the last two tings of the Institution of Civil i- 
neers, some very interesting papers on corn mill machinery, by 
Messrs. Baker, Simon, and Harding, were read and discussed. On 
account of the length of the papers, one important point in con- 
nection with the use of improved milling and dressing machinery 
had to be passed over, namely, the alteration in the chemical con- 
stitution of the finished flour produced by the system of high 
grinding—with roller mills—and silk dressing. : 

Some nny may consider that this isa medical question, and 
out of place in a journal devoted to engineering, but I venture to 
think that as ical science and engineering go hand in hand in 
matters of house sanitation, that they may with advantage to 
both professions work together in matters connected with food 
supplies. It is well known to chemists and medical men that 
finely dressed flour, whilst it has advantageously lost the rough 
exterior coating of bran containing silica, has also lost the second, 


Analysis of Peligot and of Von Bibra (Die getreidearten 
und das. Brod). 
In 100 parts of Flour. 
2°62 
Nitr bst. insoluble in water — 
Nitrogenous substances soluble in water— 
Non d esugar .. 5" 
Salts—phosphates, &c.. .. 16 2°52 
100°0 


It may be noted that the above figures are the means of fourteen 
analyses, and that the flour and bran from which the analyses were 
made were ground in the ordinary stone mills, and was not nearly 
so finely dressed as is now the custom. The finely dressed flour of 
the new rn pees by roller mills contains even less of the 
glutinous and salt-containing coats than the samples analysed. 
STEPHEN H. TERRY, Assoc. mete Inst. C.E. 
London, 25th May. 


[Our correspondent should bear in mind that it is not what is 
eaten, but what is assimilated by the system that determines the 
value of a food. Bran is practically indigestible by most stomachs, 
and, therefore, notwithstanding the apparent value of its con- 
stituents, its worth as a food is very ED. E.] 


AMERICAN PATENTS. 

Sr,—Ev week you give us extracts from the American 
Patent-office Journal, which I read with much interest. I do not 
envy you the task involved in picking out something really good 
from the vast mass of absurdities or trivialities patented every week 
in the States. 

My object now is tocall attention to the utter inutility of the United 
States examination of patents for novelty. Every week antiquated 
inventions are patented without a question. I venture to send you 
two from the last Journal which has reached this country :— 

** 258,125. Mechanical movement. Charles H. Roberts, Evans- 
ville, Ind. Filed Feb. 15th, 1882, (No model.) Claim: (1) The 


combination of the crosshead B and rods A and C with the shaft F’ 
crank E, pin ¢’, and block D, substantially as described. (2) The 
combination of the crosshead B, strap H, and guide-rod G with the 
shaft F, crank E, pin ¢’, and block D, substantially as described.” 
—_ = have the dog link, as fitted in thousands of donkey pumps, 
patented. 

The next is a real gem. What possible form of endless belt 
remains now to be patented for this purpose ? I shall not know 
until next week’s Journal is published :—‘ 190. Fertiliser feeder 
for grain drills. Alfred H. Worrest, Salisbury Township, Lancaster 
County, Pa. Filed Nov. 19th, 1881. (No model.) im: In a 


fertiliser feeder, the endless belt B, composed of the plates P, each 
having one flanged edge ¢, linked together, all constructed, arranged, 
and oan substantially as shown and described, for the p' 
specified.” These examples are two out of hundreds that might be 
cited. Only a few weeks ago a man obtained a patent for the use 
of riggers and belts in driving machinery. J. D. 
London, May 30th. 


THE IDENTIFICATION OF SHIPS. 

Srtr,—The German brig Fredericke, Captain Stramwitz, of 
Stralsund, has arrived in the Tyne, and reports having passed a 
capsised vessel in lat. 56.37 long. 3.50 E. from Greenwich, with 
keel upwards, presumably a schooner, 75ft. keel, clean bottom, 
not damaged. 

Captain Stramwitz is evidently a very careful, observant man, 
and has done his part well in endeavouring to secure the identifica- 
tion of the unfortunate ‘‘ bottom upwards.” But why should 
it be necessary for such cruel care to be taken, and with doubtful 
result? Why should captains have to measure keels in, perhaps, 
rough seas, and from the look of the bottom guess at the rig of a 
lost ship? If owners would take the simple, cheap, and obvious 
precaution of painting in large letters the name, number, and 
owning port on the bottom as well as on the upper parts of their 
vessels, they might be certain of tidings of them whenever they 


IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 
THE experiments which are being made in this district to ascertain 
the suitability of Staffordshire cinder pigs for the manufacture of 
steel by the Thomas-Gilchrist process are proceedin settee. 
It has been demonstrated that our cinder pigs at 37s. 6d. or 
per ton—the cheapest in the country—are a very fair sample of a 
good basic Bessemer pig—they are high in phosphorus and man- 
re and low in sulphur; in fact they often contain as much as 
to 4 per cent. of phosphorus. 

Upon ’Change in Wolverhampton yesterday and in Birmingham 
to-day—Thursday—there were shown portions of a bar of steel 
that had been rolled from an ingot obtained from such iron melted 
in a cupola and ed through a basic-lined converter at the works 
of the Patent Shaft and etree Company, at Wednesbury, by 
the committee of ironmasters, who, with Mr. Thomas, are conduct- 
ing the experiments. The bar was an inch across and half an inch 
thick, and it had been tested to compete with a bar of high-class 
merchant iron. Doubled up under a heavy sledge-hammer it 
showed no signs of breaking; broken in another part and then 
re-welded, it was afterwards bentin the weld, yet showed no fracture. 
The experiments are still in progress. 

Because of these experiments certain makers did not hesitate to 
ask £2 1s. 3d. and £2 2s. 6d. for cinder sorts. Part-mines were 
plentiful at £2 12s. 6d. up to £3 2s. 6d., according to quality; and 
all-mine iron might have been got at different rates from £3 10s. 
down to £3 5s.,'and occasionally 2s. 6d. Northampton and 
Leicestershire and Derbyshire iron was plentiful at from £2 10s. 
down to £27s. 6d. easy. Bessemer sorts ranged from £3 7s. 6d. 
down to £3. Few people would look at the higher quotation which 
was that named by the agents of the Barrow company, while 
£3 5s., but no less, would have been readily taken by the repre- 
sentative of the Tredegar Company ; and buyers made known ft 
pat were procuring Wigan hematites at the £3 in favourable pur- 


chases. 
Most of the mills at which sheets for galvanising and deep 
sonaing are rolled have begun again after the holidays; and the 
hoop and strip mills generally, together with the mills at which 
heavy sections of marked iron are turned out, are fairly well sup- 
plied with orders. Narrow plates for girders and also angle and 
tee iron are better off for work ; but boiler-plate orders are sought 
after, and common smithy bars are somewhat less in request. 

Sheets needed by the galvanisers were to-day stronger in price. 
Yet there was no quotable change upon the week. The Association 
of Sheet-makers are holding well together, and it is to the expecta- 
tion of buyers at a distance that the combination will enable 
higher rates to be got that the recently improved demand is largely 
due. No more in other denominations than in sheets is there an; 
quotable change upon the week. The sheet-makers find no diffi- 
culty in securing the rates, which are better than before the Asso- 
ciation was started by about 10s. per ton on the earlier minimum, 

The galvanised sheet trade shows decidedly more activity ; orders 
both on home and foreign account coming in more freely 
been the case for some time. Prices too are firmer. Bundled and 
delivered in London, 24 w.g., are £14 10s. at lowest, and some of 
the best firms are asking £15. For 26 w.g. £16 10s. to £17 is the 

rice ; and for 28 w.g. £18 10s. to £19. Delivery in Liverpool is 
. under these prices. The recent heavy consignments from 
England have affected the Australian market in such a manner 
that holders are willing to part with their goods at prices which 
mean a reduction of 5s. per ton. This is checking work on 
speculative consignment account. 

Some heavy roofing orders are being executed by Messrs. More- 
wood and Co., of the Lion Galvanising Works, Birmingham. The 
firm have received from one of the largest manufacturers of spin- 
ning machinery in this country an order for the whole of the roofing 
for extensive spinning mills to be erected in Madras. The frame- 
work and Jarge gutters are stamped by special hydraulic machinery 
and are painted. The total weight is about 700 tons, and the order 
is worth some £9000. A great feature in their special of 
roofing is the large proportion of steel used, strength combined 
with lightness being thereby attained. A still er contract is in 
hand by Messrs. Morewood for the roofing of a e new steel 
works in the Middlesbrough district. The roofing is of patent 
type, and covered with corrugated sheets. On this order and on 
the one previously mentioned full time is being made at the firm’s 
Woodford Ironworks, Soho. At the Lion Galvanising Works, 
Birmingham, orders for galvanised sheets are being got out rapidly. 
Indeed the firm report that all their eight sheet mills are running 
full time without being able to supply nearly all their requirements. 

Amongst the foreign railway work which is under execution in 
the district, I may mention three fixed spans and a swing bridge 
for Mexico. The Londonand North-Western, the South-Western, 
and the Great Eastern Railway Companies are all customers for 
bridge and roofing work just now. 

One local engineering firm has a large bridge in hand for Aus- 
tralia, besides no numbers of building girders for Adelaide and 
spacious iron roofs for the East Indies, under the auspices of the 
Crown Agents for the Colonies. Another district is now 
executing an order for some large gasometers and various appli- 
ances for different parts of our colonial possessions. 

Although the tube trade generally is quiet and without much 

rospect of further business at present, some few of the chief 
| a are busy. The total requirements this year of the London 
and North-Western Company are estimated to run to 2000 tons, 
and contracts are now being let. 

A big order, reported to be worth some £20,000, for water-pipes 
for Kimberley, South Africa, is also said to have been placed here. 
Messrs. James Russell and Sons, Limited, of the wn Tube 
Works, Wednesbury, are busy on tube orders for Australia and 
Canada, and on iron telegraph posts for India. One of the most 
recent orders for pipes booked is one for five miles of Qin. size, to 
be tested at 300 lb. per square inch. 

Light ironwork for the carriage trade is being turned out in large 

uantities in the Wednesbury district. Messrs. John Rigby and 
ms have some heavy orders in this department. 

Constructive gas ironwork is affording a fair amount of employ- 
ment. For the Dudley Gas Company and for the Tottenham Gas- 
works large gas-holders are also being made, as also are roofs for 
the Bradford Gas 

The Monmore-lane Iron Company, of Willenhall, is increasing 
its capacity by laying down a new rolling mill. The ons 
departments of their works are now under the superintendence 
Messrs. Onions Bros, 

The directors of the Pelsall Coal and Iron Company have issued 
a report showing a net profit on the past year’s working amounting 
to £9618 15s. 1d., and a dividend of 5 per cent. 

Dulness continues to characterise the local coal trade. The o 


were in the unfortunate predicament of the supposed x 
Perhaps they have never thought of the expedient. Perhaps 
they have, but do not care to put it in practice. Many a man at 
death leaves his affairs in a hopeless muddle because during his 
lifetime he could not face the task of making his will. Many a 
one seems to think that making post obit arrangements has some 
mysterious effect in bringing about the undesired end. Perhaps 
shipowners have an analogous feeling that in pg my sugges- 
tion they might diminish the stability of their ships ; or perhaps 
they hesitate to give to the strange denizens of the deep so much 
information as to what passes over their heads. However that 
may be, I think the Board of Trade or Lloyds’ Underwriters’ 
Association, or whoever the proper authority may be, might well 
insist on ships being properly marked on all their parts ; so that 
whatever of them might be found or seen, identification should be 
immediately possible without the trouble good Captain Stramwitz 
was put to. AQuaRIUs. 
Redcar, May 29th. 


bl of activity is in the demand for forge and furnace 

and for this great competition and underselling exists. The 
demand for slack and locomotive steam coal has somewhat fallen 
off. There is less call for fuel on account of the local glass wor 
because of the depression now existing in the superior branches 0} 
manufacture in that industry. Some of the glass houses are 
scarcely making four days per week. Ho buyers are 
looking for an early drop in quotations. 

The Hanley Colliery Company, Limited, has reached the ten-feet 

The company has been drawing coal from the upper seams 

for some months. At a depthof 426 yards, it has now come upon 
what are known as the “lower series” of the North Staffordshire 
coal-field. It is calculated that enough fuel has been found to 
allow a daily output of 1000 tons per day for fifty years. Hitherto 
500 tons has been the amount raised; but the firm is laying down 
fresh plant and fresh machinery with a view to winning 1000 tons 


daily. The factories and workshops of the Hanley district have 
lately been supplied by coal on which they have had to pay carriage 


| 
| 
3.8 
~~ 
| 


406 


THE ENGINEER. 


Jonz 2, 1882. 


and they are consequently looking for benefit now that fuel can be 
obtained at home. 

The Staffordshire Potteries Waterworks Company has been 
able to recommend a dividend at the rate of 6 per cent. per annum. 
The wr has now, as compared with last year, an in 
— ° 33, and its books show an available balance of 


NOTES FROM LANCASHIRE. 


(From our own Correspondent.) 

Manchester.—So far as actual business is concerned there is but 
little to report this week, Whitsuntide being the annual holiday of 
this district, when work as regards nearly every description of 
industrial pation is suspended, except for one or two days at 
the outside, and market transactions are curtailed to the narrowest 
possible limits. 

Tuesday, which is the only ‘Change day this week, brought 
together only a very thin attendance in the Manchester iron 
market, with very little business doing and prices nominally un- 
changed, although sellers in some cases could be found at a trifle 
under last week's rates. Lancashire makers of pig iron were 
asking 45s. to 46s. less 24 for forge and foundry iron delivered equal 
to Manchester, and only in exceptional cases have they been dis- 
posed to go below these figures to secure orders. In Lincolnshire 
iron, which is now the cheapest brand coming into this market, 
and with which local makers find it very difficult to compete, 
sellers have been offering at prices ranging from 44s. 6d. to 45s. for 
forge, and 45s. 6d. to 46s. for foundry less 24 delivered here, and 
on the basis of these prices moderate sales are reported during the 
week. Other district brands for the present seem to be out of this 
market in the face of the low prices ruling for Lincolnshire. 

The finished iron trade continues very quiet so far as bar iron 
makers are concerned, and in some cases they would now be willing 
to book prompt specifications for good orders at £6 5s. to £6 7s. 6d. 
acd ton delivered into the Manchester district. Plates and sheets 

ve been meeting with a moderate inquiry at about £9 to £9 10s. 
for best boiler plates and £7 15s. to £8 for common qualities, and 
about £8 5s. per ton for good Staffordshire sheets delivered into 
this district. One or two good orders for points and crossings, one 
for the Hull Dock Company and another for the Table Bay Har- 
bour, have also been placed in this district. 

There is almost a general cessation of work for the Whitsuntide 
holidays both at the ironworks and in the engineering shops of the 
district, which, apart from special work, is in most cases extending 
over the whole of the week. The holidays, however, are not, asthe 
ease has been during recent years, coming upon the engineering 
trades at least as a welcome release from over-production. Works 
generally are well supplied with orders, and many of the principal 
establishments have been running overtime for a considerable 

riod. Locomotive builders generally are very busy, and in this 

ch of trade, although there are comparatively few engines at 
present being built for England, there have been considerable 
inquiries coming into the market during the past fortnight for 
export to the colonies and the Continent, and deliveries on account 
of e orders for France recently placed in this district are now 
being commenced. 

During the past week I have had an opportunity of inspecting a 
practical application of electric lighting to a engineering 
works in this district. Messrs. Mather and Platt, of Salford, who 
are undertaking the manufacture, for the Edison Company, of 
electric lighting plant, including specially designed engines for 
driving the dynamos, have illustrated in their own works, on a 
scale which has not hitherto been attempted elsewhere under 
similar circumstances, the special adaptability of the Edison incan- 
descent lamp for all the requirements of a large engineering 
establishment. At pines Ge firm have in their workshops 
eighty-one lamps in a circuit, and fifty-three in the offices, making 
a total of 134 lights, the electricity for which is induced from 
two dynamo electrical machines, each of 60-light power, driven 
by a six nominal horse power single cylinder engine of 
the ordinary type manufactured by themselves. The lamps, 
which consist of a thin filament of carbon, hermetically 
sealed in small pear-shaped glass globes, are for the most part 
carried on the now disused flexible gas brackets, although a few 
special chandeliers have been fitted up in the offices, and have so 
far worked so satisfactorily, without any interruption by breakdown, 
that Messrs. Mather and Platt, who require upwards of 1000 lights 
for the whole of their works, intend carrying the system through- 
out, and it is estimated that this will be effected at an outlay, 
including the cost of engine power and y repl t of 
lamps, not greater than is already entailed by the use of gas, whilst 
a much better light will be secured. In passing through the works 
the most noticeable feature was the perfect steadiness of the lights, 
whilst the readiness with which they could be brought intoany position 
and the full light concentrated by means of small paper shades upon 
any particular point was an important advantage, both in the 
drawing office, where the draughtsmen could work without shadow, 
and at the fitters’ benches, where the men could bring the lights 
close upon any special portion of their work in a which 


in fair numbers. Other industries in steady employment. Iron 
ore quiet at unchanged prices. 

The North Lonsdale Iron and Steel Co. at Ulverston has 
blown out another furnace. There are now three furnaces in blast 
at these works, 

A company has been formed in London to work the coal pits at 
Workington belonging to Mr. Curwen, which have been closed for 
a long time. 

The railway in course of construction from Preston to Southport 
has just been opened for traffic as far as Longton, four miles south 
of Preston. A stone bridge is being constructed over the Ribble 
at Preston, and when this is completed the whole length of the 
new line will be opened out. 

Considerable progress has been made with the work of repairing 
the Whitehaven wet dock, and it is expected to be ready for traffic 
in a few days. 


THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 


Tus has been a week of holidays, so far. Usually, the Sheftield 
artisan takes the first two days—Whit-Monday and Whit-Tuesday. 
This year, owing to the very fine weather, there has literally been 
no work done up to the time of my writing, except in one or two 
departments, which can scarcely be said to *‘ stand” at any time. 
Engineers and boiler-makers have been very busy making the usual 
repairs for which holiday-time affords favourable opportunity. 

At the Toledo Steel Works—Messrs. J. H. Andrew and Co.—a 
steel melter named Michael Smith lost his life on Sunday morn- 
ing, while the firm were having old boilers replaced by new. As 
an old boiler was being removed, a breakdown caused it to tilt 
against the wall, and Smith, suddenly stepping out of an office 
door at that particular instant, was wedged against the wall and 
crushed to death. It says a great deal for the carefulness of the 
engineering and boiler-making firms that so few accidents occur in 
the difficult work of renewing, repairing, and removing the many 
heavy masses of machinery in the various Sheffield works. 

The Sheffield Telephone Exchange makes very rapid 


rogress, 
thanks in a i 


e measure to the attention given to it by the man- 
agers, Messrs. ker, Sons, and Co., An; > ahodry One day last 
week—the 24th inst.—I am informed, there were 240 messages 
sent in one hour, between ten and eleven o'clock. The day’s 
return was 1294. On the following day—Thursday—there were 
1290 messages. These are the two highest days on record. 

Messrs. Tasker, Sons, and Co. have recently made several inter- 
esting experiments with the view of utilising the electric light for 
household purposes. These experiments have been suggested by 
visits to the Electrical Exhibition at London. I saw several 
ingenious appliances in this establishment which promise to give us 
the electric light in our dwellings, to be turned on and off with the 
facility of gas. The want of this power is a difficulty in dealing 
with the household application of the electric light. This would 
have to be supplied from a common centre, the town being divided 
into circuits for the purpose. 

The alleged frauds upon the Sheffield Wagon Company, Limited, 
for which their late secretary, Mr. J. Unwin Wing, accountant, is 
now in Wakefield prison awaiting his trial at Leeds Assizes, 
amount to a larger sum than was at first anticipated. The 
directors have discovered three cases which cover a sum of £30,000, 
but as £4000 has been repaid, the net loss will be £26,000. The 
company is in good condition, and has a reserve of uncalled capital 
far more than sufficient to meet the deficiency, if it requi to 
call it up, which it does not. 

A great strike of ironworkers for an advance of wages is 
threatened in the United States. This may cause another big 
boom upon the iron industries of this country, in which case cer- 
tain concerns which are now somewhat languid will receive a fillip. 
A slight drawback to this pleasing prospect is the stat t that 
the American market is over-stocked. 

Rails are again flatter, in consequence of the extreme competition 
causing makers to cut prices very keenly. Several contracts have 
recently been taken as low as £5 12s. 6d. per ton, and I hear of 
others at £5 15s. Profitable work is not possible at such prices 
in the face of current quotations for materials and ruling rates of 
w 


ages. 

The Parkgate Ironworks are very busily employed in the produc- 
tion of ones and bars. Additional puddling furnaces—about a 
dozen of them—in the old rail mill have been brought into use. 
These furnaces have been idle for five or six years. Generally, 
however, the iron trade is flat, buyers still holding off, in the hope 
of lower quotations ruling. 


THE NORTH OF ENGLAND. 
(From our own Correspondent.) 
Tue Cleveland iron market at Middlesbrough on Tuesday last 


was but poorly attended. It could scarcely have been otherwise on 
a Whit-Tuesday, and considering that it was one of the days 


would be altogether impossible with gas. Messrs. Mather and 
Platt have certainly afforded a very satisfactory illustration of the 
adaptability of electric lighting to engineering works ; and another 
matter of interest to engineers is the opening which the gradual 
introduction of electric lighting is affording for the manufacture of 
high-class machinery and other plant requisite for carrying out the 
item. 

we new lattice girder bridge, with a single span of 125ft., crossing 
the Irwell between Pendleton and Broughton, which has been 
erected from the designs of Mr. Arthur Jacob, the Salford borough 
engineer, will be opened this week by the Mayor of Salford. The 
new bridge, which will be called the Cromwell-road Bridge, has 
cost £10,000. 

In the coal trade pits have been stopped for the greater part of 
the week, as even in districts where business is not so much 
actually interfered with by the holidays, the pressure of the 
holiday excursion traffic on the local lines, and the stoppage 
of various sections of the canals for repairs, almost completely 
stop the usual means of transit from the collieries. Apart from 
this the general stoppage of works causes to a large extent a tem- 
porary suspension of requirements for manufacturing purposes, 
and the season of the year keeps down the demand for house fire 
consumption. In the Manchester district the principal colliery 
firms are this month making reductions on their pit and wharf 

ices, averaging, as a rule, from about 5d. on most classes of fuel 
or manufacturing purposes up to 10d. per ton on best coal, but 
until business is resumed after the holidays it is scarcely possible 
to say what effect this will have on the market, or whether the 
movement will be followed to any extent in other districts. 

Barrow.—The slight improvement I was able to note last week 
still continues in the hematite pig iron market of this district. The 
demand has improved from several quarters, but not much new 
business is doing, partly on account of the scarcity of second-hand 
parcels and partly because of the present low prices. The pro- 
duction of iron at the furnaces remains about the same, and 
smelters do not appear to be making any serious efforts 
to reduce it. One furnace has been blown out during 
the week in this district in order to minimise the output a 
little. Stocks are not increasing, and although the tonnage 
of metal in large parcels to America is only slow for the time of 
the year,a very heavy tonnage is being sent by small craft to 
Liverpool where it is transhipped. The price for No. 1 Bessemer 
is 55s.; No. 2, 54s.; No. 3, 52s. per ton f.o.b. three months’ 
delivery. The Whitsuntide holidays have to some extent inter- 
fered with the progress of business, and it is possible some sort of a 
revival may take place when ~ are over. The activity in the 
steel trade is fully maintained, although new business is limited. 
Prices are again down 2s. 6d. per ton. There is nothing new 
relating to iron shipbuilders, except that inquiries are being made 


ppointed for Redcar races. The market was soon over, as those 
who attended it evidently considered the day was not one for 
business. 

The improved feeling previously reported was fully maintained. 
It was reported that a principal firm of merchants who have long 
been “‘ bearing” the market had been covering their sales very 
largely during the previous week. This they did by giving the 
makers’ prices. They paid, it was said, 43s. 6d. per ton for their 
purchases from makers within the ring, and 43s. for those from 
outsiders. The transactions were effected in every variety of way, 
some portions even in the Liverpool and Manchester Exchanges. 
The total so bought amounts to from 10,000 to 11,000 tons, and 
was all for early delivery. This sequel to the long-continued fight 
has very much strengthened the position of the ironmasters, and 
has made them firmer than ever in their quotations. The price of 
No. 3 g.m.b. must be taken to be 43s. 6d. f.o.b. Middlesbrough, 
forge iron being 1s. less, and warrants from 43s. 3d. to 43s. 6d. 

The manufactured iron trade remains about the same as regards 
prices, viz., £7 5s. for ship plates, and £6 10s. for angles and bars. 
There is, however, a better tone discernible, in sympathy with 
the improvement in pig iron. There are more enquiries and great 
— for immediate delivery. The recent strike of ironworkers 

ad the effect of preventing the manufacture of a € 
quantity of iron, the want of which is now being felt, and full 
list prices are being given in many cases if quick delivery be 
guaranteed, Most of the manufactured ironworks were in opera- 
tion on Tuesday, the ironworkers having contented themselves 
with Monday only as a holiday. The employers are glad of the 
extra day to get on with pressing contracts, and the workmen 
having exhausted all their funds in the recent strike were also glad 
to work. They do not care for holidays without money to spend. 
At some of the Stockton mills, however, they were idle on Tuesday 
as well as Monday. ' 

The South Stockton Rolling Mills Company has given notice to 
all hands that it will close fora month. It will be remembered 
that these works were recently re-started for the manufacture of 
angles and bars. The finishing mills will not be ready until July, 
and they would not have started in any case before that except for 
the temporary demand for puddled bar which sprung up a short 
time since. That aman has now disappeared; hence the 
decision arrived at. The release of a certain number of puddlers 
just as the hot weather is coming on will be very helpful to the 
other manufacturers, who usually suffer in their forge departments 
at this time of the year from that cause, as well as owing to the 
withdrawal of a number of their men for militia purposes. 

The coal trade is extremely flat, and prices are tending down- 
wards. Coalowners complain bitterly, that what with legal 
restrictions, accidents compensations, and low prices, there is no 
profit obtainable, although they are gradually exhausting their 
royalties at a rapid rate. 


Mr. Charles Hill, managing director of the Stockton Malleable 
Iron Company, has been seriously ill for several weeks. It is to be 
hoped that summer weather will restore him to health. His 
unusual energy and ability as an iron maker, as well as the great 
length of time he has occupied a leading position in the trade, 
make him one of the best known and most respected inhabitants of 
the Cleveland distriet. 

A most disastrous fire occurred a few days since at the South 
Stockton shipyard belonging to Messrs. Richardson, Spence, and 
Co. Although close to the river, water could be obtained only 
with difficulty, because the tide was at the lowest. Unfortunately, 
from some unexplained reason, there was also no pressure on the 
mains of the Corporation Waterworks. Consequently the fire had 
its own way for some time, and burned down the joiner’s “_° store- 
house, and moulding loft. The damage is estimated at £20,000, 
most or all of which is covered by insurance. The fire commence 
at ten o’clock at night, but Mr. Richardson, the managing ner, 
knew nothing of it till he arrived by train at Stockton the next 
morning. 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


Business in the Glasgow iron market was considerably inter- 
rupted in the earlier part of the week owing to the holidays. The 
warrant market was closed from Wednesday till Tuesday, and the 
export business as well as the home trade appears to have been 
somewhat limited in comparison with former weeks. There is 
now an impression that the amount of the foreign trade will be 
rather less during the summer months, as is, indeed, usually the 
case. The additions to stocks have not been very large, and some 
strength has been imparted to the market by the intimation that a 
steam vessel has been chartered, in addition to the ordinary lines, 
to carry 1000 tons of pig iron to New York, the inducement held 
out to the consigners being a freight charge of 4s. per ton less than 
that charged by the ordinary steamers. 

When the warrant market closed for the holidays on the 24th 
inst., business had been done at from 47s. 34d. to 47s. 3d. cash. 
On Friday forenoon the market was stronger, with business at 
47s. 4d. to 47s. 5d. cash, and 47s. 6d. to 47s. 74d. one month ; the 
afternoon quotations being 47s. 4d. to 47s. 3d. cash, and the tone 
of the market then somewhat quieter. On Wednesday the market 
was steady, with business from 47s. 2d. to 47s. 3d. cash. To-day— 
Thursday—the market was quiet but steady ; business at 47s. 3d. 
to 47s. 4d. cash. 

There is not much change in the quotations of makers’ iron, 
which are as follows :—Gartsherrie, f.o.b. at Glasgow per ton, 
No. 1, 58s.; No. 3, 53s. 6d.; Coltness, 59s. and 55s.; Langloan, 
59s. and 54s.; Summerlee, 57s. and 50s. 6d.; Calder, 57s. and 51s.; 
Carnbroe, 51s. 6d. and 48s. 6d.; Clyde, 51s. and 49s.; Monkland, 
48s. 6d. and 47s.; Quarter, do. do.; Govan at Broomielaw, 49s. 
and 47s.; Shotts at Leith, 59s. and 54s. 6d.; Carron at 
Grangemouth, 49s. 6d.--specially selected, 52s.—and 48s, 6d.; 
Kinneil at Bo'ness, 47s. 6d. and 46s. 6d.; Glengarnock at Ard- 
rossan, 51s. 6d. and 48s. 6d.; Eglinton, 48s, 6d. and 46s. 6d.; Dal- 
mellington, 48s. and 47s. 

The malleable trade is still well supplied with work, although 
the feeling in the trade is not quite so satisfactory. For some 
time several of the makers have been selling bars at rather less 
money, and they have now issued circulars formally intimating a 
reduction of 5s. to 10s. per ton. It is expected that the other 
makers will follow suit. 

There is a continuance of activity in the engineering trades with 
some exceptions. 

The coal trade in the Glasgow district is in a satisfactory state 
for the season of the year, the shipments being comparatively 
large, and prices, though they cannot be said to be advancing, are 
firm. There is also a large business being done both at the eastern 
and western ports, and it is worthy of special note that the ship- 
ments at Burntisland during the week have amounted to the large 
total of 17,455 tons. All the Fife collieries have been very busy 
since last week’s conference on the wages question, and in some 
instances prices are quoted rather higher. The miners in Fifeshire 
have consented to stop the system of restricting ge ved and 
on this condition the employers have returned them the recent 
reduction of 124 per cent. A similar concession has also now been 
made to the miners of the Lothians. 

In a large number of branches connected with the iron trade 
fresh demands are being made by workmen for an advance of 
wages. An increase has been given by Messrs. Henry Murray and 
Co., shipbuilders, Dumbarton, to their rivetters. The fitters, 
turners, smiths, and pattern-makers, employed by the engineers of 
Kirkcaldy, have requested an advance of 14d. per hour. The 
operative engineers in the works of the Caledonian Railway Com- 
pany, St. Rollox, Glasgow, have been three weeks on strike for an 
advance of 14d. per hour, and a strike for a similar increase has 
occurred among the Glasgow iron dressers. This week the Clyde 
shipjoiners, who presently receive 7d. per hour, have demanded an 
additional 4d., and desire an answer to their request by the end of 
the week. 

In the course of the t+ month twenty-seven vessels, with an 

egate tonnage of 32,000 tons, have been launched from the 
Clyde shipbuilding yards, as compared with thirty-one vessels of 
36,000 tons in the corresponding month of last Pm ' 

The death has taken place, at a ripe age, of Mr. Wm. Neilson, 
head of the extensive firm of the Mossend Iron and Steel Company. 
aa was the founder of this firm, which he originated 
in 1840. 


WALES AND ADJOINING COUNTIES, 


(From our own Correspondent.) 

THE great event of the present week is the gathering of the Bath 
and West of England Agricultural Show at Cardiff. The first 
three days were great successes, and the show of implements, &c., 
of a high order. 

The process of hay barvesting by steam, shown by Mr. Charles 
Phillips, of Newport, excited general interest; and his hay 
elevator came in for commendation. The grubbers, ploughs, 
harrows, were of the first character. One of the novelties in ‘the 
field was Thomas's Patent Lift. A noteworthy fact was the close 
and intelligent examination given by the Glamorganshire farmers 
to the various scientific ry reseed for aiding agriculture, and if a 
good harvest be obtained this year I shall expect that substantial 
—" will be made from the various northern and midland 

8. 
The engineering world took great notice of the pulsometers which 
were erected-and placed in action on the field. 

The coal trade of the past week has been exceptionally ; 
From Cardiff, Newport, and Swansea over 100,000 tons of coal 
were shipped, Cardiff alone shipping 47,000 tons. 

The demand for best coal is very good and prices are firm. I was 
assured by one of the leading coalowners of the Cardiff district this 
week that in all respects the coal trade as regards first qualities is 
excellent and the demand larger than has been known. For seconds 
the inquiry is not so good. 

The iron trade is dull. Little fresh business to hand, but makers 
- not quoting low, as there is a prospect of a good trade in alittle 

ime. 


Finp or Coat at Workrineton.—In one of Mr. Mulcaster s 
coal pits at Workington workmen have been engaged for a long 
time in deepening it to try and find a thicker seam. A 
amount of money has been expended in the effort, and the 
result eee pe the correctness of the surmises, as a fine 
bed of has been discovered. 
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THE PATENT JOURNAL. 
@ndensed from the Patent of the Commissioners of 


»* It has come to our notice tice that some applicants of the 
Petot-affis Sales Department, for Patent Specifications, 
have caused much unnecessary trouble and annoyance, 
both to themselves and to the Patent-office officials, by 
giving the number of the wage of THE ENGINEER at 
which the § cification one require is referred to, instead 
of giving the proper number of the Specification. The 
mistake has been made by looking at Tue ENoINEER 
Index and giving the numbers there found, which only 
refer to the pages, in place of turning to those pages and 
inding the numbers of the Specification. 


Applications for Letters Patent. 

*,* When pa have been “communicated” the 
“name and address of the communicating party are 
printed in italics, 

23rd May, 1882. 

2419. Execrric Arc Lamps, W. H. Akester, Glasgow. 

2420. Decoratine WaALts, W. 8. Morton, Edinburgh. 

2421. ADVERTISEMENTS, J. Hickisson, 
London. 

2422. Iypicatino Lexortu, J. & J. Darling, Glasgow. 

2423. Motors, W. Thompson.—{S. Marcus, Vienna.) 

2424. A. Patticand G. Robertson, 

Lamps, J. Barrier and F, Lavernéde, 


2426. Borriinc Liquips, F. Foster, London. 

2427. Erasine Knives, C. H. Wood, Sheffield. 

2428. Pruntina, J. Imray.—(A. A. Knudson, U.S.) 

2420, Water Merens, B. D. Healey, Brighouse. 

2430. Raynes, Llysfaen,& B. Healey, Brighouse. 

2481. Motive Power, W. Muir, New Cross. 

2432. Evecrric Lamps, G. G. André, Dorki 

2433, Sewino Macuings, A. Greenwood, 

2434. Tennis Racquets, J. Gibb, London. 

2435. Orpnance, J. H. Johnson.—(4. Deport, Paris.) 

2436. CLOSING VESSELS, J.F. F , London. 

2437. TELEPHONIC w. Lake.—(C. 
Chinnock, Brooklyn, U.8.) 

2438, MIListones, E, Edwards.—(F. Jwand, Breslau.) 

2439. Suoe Upper, A. J. Boult.—(S. Wiegand, .) 

2440. Rorary Enoines, H. Haddan.—(L, Wing, 8.) 

2441. Compressinc Fopper, J. Wetter.—(M. Laporte, 


Paris.) 
2442. Darnino Lasts, G. A. Cochrane, Montreal. 
24th May, 1882. 
2448. Ciippinc Horses, C. P. Collis, Alresford. 
2444. Ratuway Brake, F. Hebblethwaite, Manchester. 
2445, Srorrine Cars, J. H. Betteley, London. 
2446. Stems of Marcues, F. Byrt, Peckham. 
2447. CLosina Winpow CurTAINs, R. Henry, Edinburgh. 
2448. Yarn E. Ashw Iton-le-Moors. 
2449. Treatino Lyres, F. Allan, Warrington. 
2450. Locknse Nuts, H. Kemmler, 
2451. Transmitrers, C. Moseley, Manches' 
2452. Evecrric Lamps, J. Wetter. — "Nothomb, 
Belgium.) 
2453. Huss, H. A. Bonneville.—(J. Lajeunesse and BE. 
Armant, Montreal.) 
2454. Rotary Currers, H. A. Bonneville.—(B. Salo- 
mon and EB. Armant, Montreal. 
2455. Ratsina Winpows, R. J. Dover. 
2456. Dywamo-Eecrric Macuines, J. Swalwell, 
Battersea. 
2457. Dererminine the Sirvation of Vessexs at Ska, P. 
M. Justice.—(J. J. Oginaga, Madrid.) 
2458. Storrers, N. Thompson, Brooklyn, U.S 
2459. Sweerinc Macuiye, B. W. Stevens, Birming ham, 
2460. THRASHING Macuines, P. Gibbons and A, F. 
Robinson, 
2461. Fiour, W. R. Lake.—(W. Warren, Chicago, U.S.) 
2462. Markino A. Collins, Trowbridge. 
2463. Lirtinc APPARATUS Stead, Leeds. 
2464. PuLpine Apparatus, W. H. Cris ~~ 
2465. Stipe Va.ves, J. W. Th 
2466. Apparatus, W. R. Take. —(F. van 
7. PRESSES, R. Lake.—{S. B. Steers, 
Ww. F. N. Cottle, U.S. 
= oes Box, W. —(B. Lepainteur, 


2470. Crocks, W. R. Lake.—(Jerome and Co. 
Incorporated), New Haven, U.S. 

2471. CoLourine Marrers, R. London. 

2472. Oversnogs, C. Col 

2473, Pianos, F. C, Glaser.—(A. ttes, Germany.) 

2474. Fiuip Meters, C. D, Abel. —(C. Paris.) 

2475. Reapino Macuinegs, T. Culpin, 

2476. Rotary Enoine, W. Southwood, Blackheath. 

25th May, 1882. 

2477. Frrepiaces, J. Smith, Liverpool. 

2478. Strercuine Fasrics, J. Ashworth, Rochdale. 

2479. Storrers, J. 8, Davison, Sunderland. 

2480. Evecrricay Insuxation, F. Field, Beckenham. 

2481. Looms, W. Thompson, Blackburn. 

2482. Orcans, &c., J. B. Hamilton, London. 

2483. Emproiperine, W. Gedge.—(B. Cornely, Paris.) 

2484. ALLoys, G. re Dick, London 

2485. Dust Apparatus, L. Fiechter. (Kirk and 
Fender, Minneapolis. 

2486. Ner Apparatus, J. M. Croisdale, \ 

2487. L. C. Ti 

2488. Dryino APPARATUS, W. von 
Adamezewski, Poland. 

2489. VaLve Gear, W. R. Dawe, Grantham. 

2490. Ruies, H. Green, Handsworth. 

2491. Batrertes, C. Vincent.—(W. Elphinstone, Canada.) 

2492. Currinc Macurnes, W. R. Lake.—(R. D. Evans 
and R. M, Green, Washington, U.8.) 

2493. Hy DROCHLORIC AciD, J. W. Leather, St. Helen's. 


2494. Brakes, J. Hi Newcastl -under-Lyme. 
2495. SounpING W. H. Willats, , Canterbury. 
2496. ORDNaNcE, T. N it, West 


2497. Cc. A. McEvoy, London, 
2498. Door Fasteners, A. M. Clark.—(C. A. Crongeyer, 
U.&., and G. W. Busch, Canada.) 


26th May, 1882. 

2499. A, Liverpool. 

2500. Hees for Boors, E. rydges.—(M. Rachler, 
G. Henneberg and J. Rothziegel, Vienna.) 

2501. InsuLator, B. Rhodes & G. Binswanger, London. 

2502. Looms, W. Mould and T. Grimshaw, Preston. 

2503. Leaps, G. Daubenspeck, London. 

2504. VELOCIPEDES, J. Simonton, Comber. 

2505. AxLe-Boxes, H. Simon.—(Za Société Anonyme des 
Ateliers de la Dyle, Louvain.) 

2506. Lamps, A. M. Silber, London. 

2507. Hor-piatE, A. J. Boult,—(Z. Troyes.) 

2508. Screw Tureaps, J. Johnson. Forbes, U.S.) 

AERIAL A. J. Boul t.—(A. Werner, 

2510. q vp lh A. W. L. Reddie.—(La Société Indus- 
trielle des Tresses et Lacets de St. Chamond, Paris.) 

2511. Carriages, 8, Andrews, Cardiff. 

2512. Execrric Lamps, E. W. Beckingsale, Chiswick. 

2518. FasTEentnos, F. Tew, London. 

2514. SIGNALLING. J. White, Bermondsey. 

2515, Hay-makino Macuines, 8. H. mig 

2516, InsuLation, G. 8. Page, Stanley, U.S. 

2517. Fuser O11, J. K. Field.—(H. Ujhely, Vienna.) 

2518. InsuLation, G. 8. Page, Stanley, U.S. 


27th May, 1882. 
2519. Akester, Glasgow. 
ae ong Coxe, H. J. H. Thomas and J. Somer- 
le, Su 
2521. Lirts, “a A Day, W. Green & H. Walker, London. 
2522. Wasuinc Macuines, M. & T. Staveley, York. 
2523, J. Mewburn.—(Z. and L. Fay, 


2524. W. R. 8. Jones, India. 

2525. Fevr pe C. Bramall, Woodley, and W. G. 
Bywater and J. Teale, Holbeck. 

2526. Dynamo Macurngs, W. Lake.—(J. J. Wood, U.&) 

2527. Gas, H. Davey, Leeds, 


2528. Fans, R. A. Lister and G! Richmond, Dursley. 
2529, Macuines, W. Doubleday, Chelmsford. 


n. 

2531, Anmatures, W. R. Lake.—(J. J. Wood, U.S.) 
2532, DiELECTRICS, KE, W. Beckingsale, Chiswick. 
2533. Pontoon Docks, K. Turnbull, South Shields. 
2534. Dryine Fetts, T. Aitken, Helmshore, 

2535. Looms, H. Lomax, Darwen, 

2536. CurLery, H. and G. Taylor, Sheffield. 

2537. Gunpowper, W. Luke.—(H. Gruson, Germany.) 
2588. Carriages, T. Horrex, London. 

2539, Hanaine Baskets, E. W. Warsop, Bristol. 
2540. Furnaces, G, F, Janes, London. 


Inventions Protected for Six Months op 
Deposit of Complete Specifications. 
2388, Comprnc Woot, C. D. Abel, Southampton-build- 

ings, London.—A communication from F, C. Glaser, 
—20th May, 1882. 
2399. Sewinc Macuinegs, A, A. Fisher, San i 


430. Rovinc Macuinery, W. R. Lake, London.—A 
communication from W. E. Whitehead and A. T. 
Atherton.—27th January, 1882. 

435. Gun Waps, H _E. Newton, London.—Com, from 
De Condé, Schmid, & Du Houx.— 28th January, 1882. 

445, Fire-orates, J. Jaffrey, Manchester.—28th 
January, 1882, 

460. Paper E. Bauman, Budapesth.—30th 
January, 1882. 

463. Tannino Hives, W. R. Lake, London.—A commu- 
nication from C, Vanderstraeten.—30th January,1882. 

by Borers, J. Parkinson, Caton.—3lst January, 


Dyyamic H. E. Newton, London.—A 
communication from L. Allen.—8lst January, 1882. 
489. ExecrricaL Batreriszs, G. Skrivanoff, Anerley- 
grove, Surrey.—3lst January, 1882. 
492. Looms, R. 8. and E. Collinge, Oldham.—Partly 
communication from R. Collinge.—1 st February, 1882. 
505. DRESSING ore J. D. Brunton, Londen.—A com- 
tion from F, H. J. Trier. —1st February, 1882. 


—22nd May, 1882, 

2416. Evecrsi0 Barrerizs, H. H. Lake, Southamnton- 
buildings, London.—A communication from J. B, 
Wallace, Ansonia, U.8.—22nd May, 1882. 

2429. WaTeR Meters, D. Healey, Brighouse.—23rd 
May, 1882. 

2430. Catcinine J. T. Raynes, and 
B. D. Healey, Brighouse.—23rd May, 18: 

2470, ALarnm Cxocks, W. R. Lake, 
buildings, London.— A communication from Jerome 
= Co, (Incorporated), New Haven, U.S.—24th May, 


2479. Stoppers for Bort J. 8. Davison, Sunderland, 
—25th May, 1882, 


Patents on yeh the Stamp Duty of 
£50 has been paid, 

2038. Trip Morions, J. Edge, Bolton-le-Moors.—22nd 
May, 1879. 

2063. Stipinc Vaxves, P. Everitt, Great Ryburgh.— 
23rd May, 

MortisinG H. Stent, Stratford.—23rd 

lay, 1879 

2007. Saw-teetu, J. Trickett, Newark-upon- 
Trent.—2srd May, 1879. 

2093. GraprpLe Buckets, T. Hodge, Kingston-upon- 
Hull.—26th May, 1879. 

2481. Tnawentenen Apparatus, J. Hopkinson, Lon- 
don,—21st June, 1879. 

2079. Covertnos for Carriages, G. W. von Nawrocki, 
Berlin.—24th May, 1879. 

Enaings, 8. Starkey, Lincoln.—26th May, 
1 

&e., J. Ly and E. Hutchin- 

iverpool. 26th at y, 1879. 
of Waren. 0. Bischof, London.—29th 
lay 
E. C. Otto, Peckham.—3lst May, 


Ciutcn, C. J. B. Ward, London.— 
28th May, 1879. 

Dressino J. Ellison, Leeds.—28th May, 
18 


2321. Execrriciry, J. D. F. Andrews, Charlton.—1l1th 
June, 1879. 

2113, Arracuinc Sueer Zrxc, C. F, Henwood, London. 
—27th May, 1879. 

2138. Sream Enoixes, F. C. Marshall, Ni itle-on 
Tyne.—29th May, 1879. 

2158. Screw Currine Apparatus, W. J. McCormack, 
Paignton.—30th May, 1879. 


Patents on which the Stamp Duty of 
£100 has been paid. 

1714, Sopa, J. Mactear, Glasgow.—8th May, 1875. 

oO Date Stamps, J. E. Massey, London,—28th May, 
875. 

1955. Pentricatiox of Gas, G. T. Livesey, Surrey.— 
28th May, 1875. 

1911. Scourtnc Wueat, &c., J. Hi bottom and E. 
Hutchinson, Liverpool.—25th May, 1875. 

Bars, T. 8. Dobson, Nottingham.—25th 

lay, 1 

1931. Brake Apparatus, O.G. Bolitho, Cornwall.— 
26th May, 1875. 

1988. InsuLatinc Compounns, F, Field, Lambeth, and 
R. Tall wall.—27th May, 1875. 

2017. FILTERS, J. F. Crease, ase, Eastney. —2nd June, 1875. 


Notices of Intention to Proceed with 
Applications. 
Last day for filing opposition 16th June, 1882. 

293. Hook Fastener, J. McKenny, West Dublin.— 
20th 1882. 

330. Woven Wire Marrresses, J. Foley, Dublin.— 
23rd January, 1882. 

$41. ~~ Sramps, G. K. Cooke, London. — 23rd Janu- 
ary, 1882 

356. ARRESTING ProcRess of Surps, A. Reddie, London. 
—Com. from J. McA: —24th January, 1882. 

362. Gas ENaINts, F. W. Turner, 8t. Alban’s,—24th 
January, 1882. 

890. W. R. Lake, London.—A 
from E, Johnson.—26th January, 1882. 

415. Veuoctrabes, W. Hillman, Coventry. —27th Janu- 
ary, 

431, AUTOMATIC gem F. Wirth, Germany.—Com. 
from G. and E. Heyne.—27th January, 1882. 

510. Suippin Boors from Lasts, G. Jenkins, Kings- 
wood.—2nd February, 1882. 

J. E. Pratt, Camberwell.- -6th 

574. PREVENTING INCRUSTATION in BoILers, J. Pover, 
Liverpool.—6th Februa 

740. ication from Gar, London —A com- 
munication m and Com: —15th 
pany. 

798. Racer Sopa, H. C. F. Stérmer, Paris,—18th 
February, 1882. 

863. Drawinc IN Warp Tureaps, J. H. Johnson, 
— —Com. from L. §8. Sherman, H. 
rsoll, and G. Moore.—22nd February, 1882, 
ENDULUM Motor Apparatous, W. R. Lake, Lon- 
pon.—Com. from J. von Ziich.—24th February, 1882. 
925. Eartu Ciosets, W. H. Lascelles, London. 95th 

February, 1882. 
L. Boye, London.—25th February, 


Tockina Devices, C. Bolle, Berlin.—1st March, 


1171. Burnine of Carson Etecrropes, A, Graham, 
Camberwell.—10th March, 1882. 
1569. CLosine Devices for Borries, Count W. von 
Schlieffen, Germany.—3lst March, 1882. 
1640. DYNAMO-ELECTRIC Macuine, R. Kennedy, Glas- 
gow.—4th April, 1882. 
1668. SUBMARINE W. N. Hutchinson, 
Wellesbourne.—6th April, 1882. 
ORIC Enaines, J. Bucket, Southwark,.—2nd 
fay, 
2430. Kiins, J. T. Raynes, Peny-y-Bryn, 
and B. D. Healey, Brighouse.—23rd May, 1882. 


Last day for filing opposition, 20th June, 1882. 
5239. Macuings, W. N. Nicholson and W. 
Nottingham.—30th November, 1881. 
871. Printinc Macuines, T. G. and J. Dawson, Otley. 
—25th January, 1882. 
75. CaTTLE Foon, C. D. Abel, London.—A communi- 
cation from O, Zucker.—25th January, 1882. 
876. Prano Oroans, C. D, Abel, London.—Com. from 
C. Donadoni and Pohl.—25th January, 1882. 
881. Disinrectants, E. G. Brewer, London.—A com- 
munication from E. E. —25th January, 1882. 
W. T. Henley, Plaistow.—26th January, 


1 

407. at Sea, W. Fewster, Margate.—26th 
January, 1 

429, Hg Woot W. Cliffe and T. Ainley, Golcar, 
and J. Shaw, Huddersfield.—27th January, 1882. 


514. Biast FuRNAces, J. Brown, London.—2nd 
February, 1882. 

516. Sprinos, F. Wirth, Germany.—A communication 
from J. A. Widemann.—2nd February, 1882. 

517. SADDLES, W. R. Lake, London.—A communica- 
tion from F. G. Burley.—2nd February, 1882. 

521. Cigarettes, R. Wallwork, Manchester.—ird 
February, 1882. 

540. DyNAMO-ELECTRIC MacuiNes, J, D, F. Andrews, 
Lanarkshire.—3rd February, 1882. 

553. Cases, T. R. Bayliss, Northfield.—4th 
February, 1882. 

559. Printinc TetecrapH Apparatus, W. R. Lake, 
London.—A communication from La Société Secondo 
Roos and F. Ostrogovitch.—4th February, 1882. 

594. WasHinG Macuines, H. L. Wilson and J. Clegg, 
Accrington.—7th February, 

601. Rippep Fasrics, C. H. Openshaw and C. H. 

Rothwell, Bury. —S8th February, 1882. 

633. ANTI-CORROSIVE Wraprines, A. Riegelman, 
Prussia,—9th February, 1882. 

639. Economisine Fuer, J. W. Wood and J. Green- 
wood, Oldham.—10th "February, 1882. 

665. INJECTING Apparatus, H. A. Bonneville, London. 
—Com. from J. A. Joltrain.—11th February, wll 

804. Preservative Compositions for SHIPs’ 

W. C. A. Holzapfel, Newcastle-upon-Tyne. 18th 
February, 1882. 

823. Houpinc Paint, W. R. Lake, London.—Com. 
from F. R. Grout.—20th February, 1882. 

977. StaPLe, W. R. Lake, London.—A communication 
from G. Smith.—28th Leh 1882. 

1058, ALUMiniuM, J. Morris, U ddingston.—4th March, 


1882. 

1231. MILLs, L. Gathmann, Chicago, U.S.— 
larch 

1415. Suips’ RUDDERS, Sir J. E. Commerell, London. 
—23rd March, 1882. 

1430. Power vupon Sarps, A. M. Clark, 
London.—Com. from K. Anunsen.—24th March, 1882. 

1529. Non-conpuctors, T. and J. Brooke, Sheffield. — 
29th March, 1882. 

1633. Driving Gear, H. Clegg, Accrington.—4th 


April, 1882. 
1762, Wine, J. Westgarth, Warrington.—13th April, 


1890. Lire in D. R. Jones, Car- 
marthen.—1l7th April, 18 

2041. Boots, T. J. Mowatord, London.—A communi- 
cation from H. C. Gros.—29th April, 1882. 

2083. Luccace Lasers, C. Keith, Inverness.—3rd 
May, 1882. 

2095. “Fire-Licuters, J. Templeman, London, and T. 
Carmichael, Glasgow.—4th May, 1882. 

A. Wilson, Sheffield.—5th May, 


Harrows, E. Button, Stanway.—6th 
May, 1882. 

2145. omens or Cases, A. Black, Paisley.—6th May, 
1 


88 

2168. Fitters, G. Macaulay-Cruikshank, Glasgow.— 
A communication from H. C. Rice.—9th May, 1882. 

2174. TricycLtes, C. Harvey and W. Paddock, Bir- 
mingham.—0th May, 1882. 

2178. CoLourtne Matters, J. A. Dixon, G ow. —A 
communication from Farbwerke vorm. Meister, 
Lucius, and Briining.—9th May, 1882. 

2232, GENERATING ELEcTRic Currents, J. M. Stuart, 
London.—1l1th May, 1882. 

2250. Casks or BARRELS, 8S. Wright, Liverpool.—12th 
May, 1882. 

2374. Spoots, W. R. Lake, London.—A communica- 
tion from J. M. Parker.—19th May, 1882. 

2388. Comptne Woot, C. D. Abel, London.— A commu- 
nication from F. C. Glaser.—20th May, 1882. 

2399. Macurings, A. A. Fisher, San Francisco, 
U.8.—22nd May, 1882. 
2416. ELecrric H. Lake, London.—A 
communication from J. Watling —22nd May, 1882. 
2470. ALarm Ciocks, W. R. Lake, London.—A commu- 

nication from Jerome and Co.—24th May, 1882. 


Patents Sealed. 


(List of Letters Patent which passed the Great Seal on the 
26th May, 1882.) 


2439. Prepartnc Moss Peat, F. Versmann, New 
Charlton.—2nd June, 1881. 
3896. Sprinntnc, &c., Yarns, W. Lancaster, Accring- 
ton, and E. Slater, Burnley.—8th September, 1881. 
5093. TrRavEeRsK Motions, T. White, jun., Leeds.— 
22nd November, 1881. 

5185. Evecrric Lames, E. G. Brewer, London.—28th 
November, 1881. 

5190. Securrnc Knoss to G. Harper, London. 
—28th November, 1881. 

5204. Srop Cocks, C. Stuart, Fenny Stratford.—29th 
November, 1881. 

5205. Dritiinc Apparatus, C. Stuart, Fenny Strat- 
ford.—29th November, 1881. 

5211. Sewinc Macuings, J. gy and J. 8. Fairfax, 
London.—29th November, 188: 

5212. ANIMAL CHARCOAL, T. Hadfield, Liverpool.—29th 
Novenber, 1881. 

5218. Sprnnine, &c., F. W. Fox, Windhill, Yorkshire. 
—29th Nov — issi. 

, J. V. Hope, Wednesbury.—30th 


er, 1 

5228. ConsTRUCTING Dams, J. Thomas, Bangor.—30th 
November, 1881. 

5232. Heatinc Apparatus, W. Hutchinson, Clapton 
Park.—30th November, 1881. 

5243. burners of Or, Lamps, W. Foxcroft, Birming- 
ham, and J. Titley, Wolverhampton.—30th Novem- 
ber, 1881. 

5247. Wuee. Paps, J. F. Walters, London.—30th 
November, 

5250. Hannows, J. Elkington, London.—30th Norem- 
ber, 1 

5266. Ree EIVING Apparatus, A. M. Clark, London.— 
lst December, 1881. 

5288. Warprosgs, &c., E. Peyton, Birmingham.—3rd 
December, 1881. 

5825. Borters, H. Sharp, Bolton.—6th Decem- 
ber, 1881. 

5838. Seconpary Batrerigs, D. G. FitzGerald, C. H. 
W. Biggs, and W. W. umont, London.—6th 
December, 1881. 

5358. WHEELS and AX.E-BoxEs, W. R. Lake, London. 
—Tth December, 1881. 

5381. WarTer-cLoser Apparatus, D. Gill, Weston- 
super-Mare.— December, 1881. 

5477. Erecrric Lamps, W. R. Lake, London.—l4th 
Dec 


ember, 1881, 
5538. Fire-arms, T. Nordenfelt, London.—17th Decem- 
ber, 


1881, 
5593. DyNAMO-ELECTRIC MACHINES, L. 8. Powell, Not- 
ing-hill, London.—2lst Decemd 1881. 
5594. Knirrinc B. J. B. Mills, London.— 
December, 1881. 
5601. ELECTRICAT. BRUSHES, J. N. Aronson, London. 
2st December, 1881. 


Enoines, C. Emmet, Leeds.—26th January 


Macuines, W. H. Akester, and 
T. B. Barnes, G w.—Ilst March, 1882. 
1112. Prorecrinc Harzours, J. Shields, Perth.—sth 
March, 1882. 
ELEVATORS - Lirts, P. M. Justice, London.— 
14th March, 
1465. CaRzons, A. “smith, Brockley.—27th Mareh, 1882. 


(List of Letters Patent which passed the Great Seal on 
the 30th May, 1882.) 

4780. Etecrric Conpucrors, A. T. Woodward, New 
York, U.8.—1st November, 1881. 

5060. Preventinc Accipents in Hoists, 8S. Empsall, 
Halifax.—19th November, 1881. 

5253. Tricycies, L Townsend, Coventry.—lst 
December, 1881. 

5258. Rinas, J. W. Merrall, Morton.—lst December, 
1881. 


5274. INsEcT _ DER, A. 
December, 1881 
5287. VELOCIPEDES, C. Beger, Berlin.—3rd December, 


C. Henderson, London.—2nd 


1881. 

5297. Biackine Leatruer, H. H. Lake, London.—3rd 
December, 1881. 

&., J. Darling, Glasgow.—5th December, 


1881. 

5816. Licutinc Rartway CarriaGes, R. Laybourne, 
Newport.—5th December, 1881. 

5320. R. Wallwork, Manchester.—6th 
December, 18 

res, J. Hewitt, Leicester.—6th December, 


18 
5332. Printinc Macuines, J. J. Allen, Halifax.—6th 
ember, 1881 


5872, PAPER Baas, F. D. Bumstead, Hednesford.—8th 
mo: 


December, 1881. 

5378. Looms, W. H., E., and J. Smith, Kidderminster. 
—9th December, 1881. 

5382. AuToMaTICALLY LicuTinc Gas, F. Wirth, Ger- 
many.—9th December, 1881. 

5888. Currinc Loar Suear, J. M. Day, W. R. Green, 
and H. C. Walker, London.—9th December, 1881. 

5437. Counrers for Muues, D. and F. H. Orme, Old- 
ham.—13th December, 1881. 

5447, GLOVE FasTENING, J. Hinks, T. Hooper, and F, 

aker, Bir —13: 881. 

5451. SECONDARY BATTERIES, J. Pitkin, Clerkenwell. 
—13th December, 1881. 

5452. Barreries, W. R. Lake, London.— 
13th December, 1881. 

5455. Screw Prope uers, J. Taylor, Birkenhead.—14th 
December, 1881. 

5536. DyYNAMO-ELECTRIC J. E. H. Gordon, 
Kensington.—17th 

w. lake, London. — 22nd 


5608. Boxes, &c., 
December, 1881. 

5617. CYANURETS or Cyanwes of aa J. H. John- 
son, London.—22nd December, 188 

5667. CoLLEecTING ELECTRIC 8. A. Varley, 
Hatfield —24th December, 1881. 

79. Ax es, C. Pieper, Berlin.—6th January, 
1882. 


619. ExpLosives, W. F. Reid, and D 
Johnson, Chester.—8th February 

624. Draw Bar, &., 8. Humble nas Walker, Derby. 
—9th February, 1882, 

655. ExcavaTING Stony P. W. D’Alton, 
London.—1l0th February, 1882. 

712. CarTRIDGE Macazines, G. E. Vaughan, London. 
—l4th February, 1882. 

985. Ligatinc Gas by Execrriciry, C. L. Clark and J 
Leigh, Manchester.—lst March, 1882. 

990. CHECKING Apparatus, G. Redfern, London.— 
—Ist March, 1882. 

1094. Socxers, E. H. Johnson, London.—7th March, 


1882. 
1108. Sarety Pixs, W. R. Lake, London.—7th March, 
1882, 


1150. Hotpinc Lawn Tennis Nets, J. Osmond, Kent. 
—9th March, 1882. 

1259. Weavinc Tare Lappers, J. Carr, Manchester.— 
—15th March, 1882. 

1377. OBTAINING Ammonia, W. Young, Peebles, and G. 
T. Beilby, Midcalder. —21st March, 1882. 

1451. CIGARETTE Papers, A. G. Goodes, London.—25th 
March, 1882. 

1503. CLEANING Corroy, A. M. Clark, London.—28th 
March, 1882. 

1515. Srzam Motors, W. R. Rowan, London.—29th 
March, 1882. 

1636. MaGazine Fire-arms, W. R. Lake, London.—4th 
April, 1882. 


List of Specifications pu ened during the 
k ending May 27th, 1882. 

4102, a: 6d.; 4400, 6d.; 4425, 6d.; 

4516, oh; 4524, 6d.; 4542, 4d.; 4545, Sd.; 4558, 6d.; 

4568, 2d.; 4571, 6d.; 4577, 6d.; , 


4643, 2d.; 5, 
4651, 2d.; 4653, 2d.; ” 4655, 6d.; 4656, 2d.; 4657, 2d.; 
4659, 6d.; 4661, 4662, 6d.; 4663, 6d.; 4664, 2d,: 
4665, 2d.; 4666, 6d.. 4667, 2d.; 4669, 6d.; 4674, 2d.; 
4676, 6d.; 4677, éd.; 4680, 2d.; 4684, 6d.; 


39, 4d. 
4747, 4749, 4751, 4754, 2d.; 4755, 2d.; 
4756, 6d.; 4762, 4d. 4763, 6d. 4775, 4d.; 4808, 8d.; 
4853, Sd.; 4864, 6d.; 5084, 5435, 6d.; 616, 6d. 


*,* Specifications will be forwarded by from 


the Patent-office on receipt of the poate 9 of price and - 


tage. Sums exceeding 1s. must be remitted by 
Post-affice order, made payable at the Post-office, 5, 
High Holborn, to Mr. H. Reader = her Majesty's 
Patent-office, Southamp Ch 
London, 


ABSTRAOTS OF SPECIFICATIONS. 
Prepared by ourselves expressly for THE ENGINEER at the 
office of Her Majesty edhenaan Commissioners of Patents. 


4102. Wixvow Sasues AND Frames, &., A. Bed- 
borough, Westminster.—23rd September, 1881. 6d. 

This relates, First, to means of ventilation, and 
consists in forming’ a chamber above the window 
frame, the top sash being extended to fit into such 
chamber ; and Secondly, to causing the sashes to pivot 
on the pulley stiles, so that they may be turned with 
the outside inwards for cleaning, repairing, &c. 

4388. Rapipty ExTRacTING CALORIC FROM, OR Com- 
MUNICATING IT TO LIQUIDS OR FLULDS DURING THEIR 
UTILisaTION IN CYLINDERS, C. Tellier, Paris.—8th 
October, 1881. 6d. 

This relates to the use of chains connected to the 

iston, and to the ends of the cylinder, and which are 

Ps ted by the fluid employed, while heaped up 
ther; but which, when they are spread out in the 

"keep up the of the fluid. 
Paps FOR THE Feet or Horses, W. Reynolds, 
October, 1881. 6d. 

Elastic pads to enter recesses in the shoe are formed 
on the inner surface of spongy rubber; so as to render 
it more soft and elastic, and better adapted to protect 
the frog of the horse’s foot. The pad is perforated to 
allow of free ventilation, and the under surface is 
chequered om that it may pick up and retain grit from 
the road, and thus give a better foot-hold. 

4425. Heatinc Rooms, GREENHOUSES, &c., 7. Stokoe, 
near Leeds,—11th October, 1881. 6d. 

A series of hot-air tubes’ are placed 
other and communicate with a v cs fled 
gas flame. They are enclosed by 2 tabes 
with water, and communicating with a 
rounding the heating chamber. 


| 
| 
| | | 
| 
| 
4629, 6d.; 4631, 6d.; 4636, S8d.; 4637, 6d.; 4640, 6d.; 
4604, 8d.; 4006, 6d.; 4608, 4690, 
| 4700, 6d.3 4701, 8d.; 4702, 2d.; 4704, 6d.; 4706, 2d.; ; 
| r 2d.; 4711, 4d.; 4712, 4d.; 4713, 2d.; 4715, 6d.; 
| 
| 
| 
| 
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4483. Casue-rraction Srreer Rartwars, &c., =. 
Clark, London.—(A communication 
Rasmusen, Chicago, U.S.)—11th Octoder, 1881. 

This relates to street railways in which the cars are 
propelled by endless travelling wire ropes arranged in 
a tube laid between the running rails, and it consists 
in means for locking the cars to the ropes and releas- 
ing them when ui ropes are employed, 
running side by side, an and supported by a cross t 
running on wheels. On the axle of the car are spoke 
—_ which ne ect down through a slotin the tube 
and engage wi ropes. 

4439. Lwprovementrs 1x IncaNDESCENT ELECTRIC 
Lamps, J. Jameson, Newcastle-on-Tyne.—12th Octo- 
ber, 1881. 6d. 

The inventor mounts a set of carbons on a series of 
bars fitted on an endless band, operated by an electro- 
magnet placed inside the globe, which, when — 
is made, attracts an armature and thereby 


motion to worm wheels a od on the spindle the 
rollers carrying d. The figure explains 


the endless 


333] 


the invention. The top carbon only isin circuit. The 
inventor also provides a means for cleanin, the inside 
of the lamp without destroying the vacuum. He 
places a pad with an iron core in the intevior, and so 

that it can be passed Leg ae Sg interior of 
the lamp and made to touch the glass; it is then 
caused to rub the “yma the attraction of a strong 


4448. IN ELECTRO-MAGNETS FOR TELE- 
PHONIC AND OTHER Purposes, J. Imray, London.— 
12th October, 1881.—{A communication from J. M. 
Stearns, jun , Brooklyn, New York.) 6d. 

This invention relates to the construction and adjust- 
ment of the astatic cores of electro-magnets in such a 
manner that their armatures are a’ . whatever 
be the direction of the currents through their coils. 
When no adjustment is required for the astatic core, 
it consists of a simple bar magnet bent at its middle 
so as to bring its two opposite poles nearly together. 
These are then near their extremities enclosed within 
a coil of insulated wire; currents of either direction 
will then attract an armature presented to the poles. 
The inventor claims the above as applied to telephonic 
purposes. 


4450. Ax Improvep MerHop AND APPARATUS FOR 
Errectinc TELEPHONIC Communications, J. Imray, 
London.—12th October, 1881.—(A communication 
from J. M. Stearns, jun., Brooklyn, New York.) 6d. 

This invention relates to an arrangement of the line 
wires and their ti at the h so as to 
facilitate the making and breaking telephonic con- 
nections. The figure shows a section of a switch- 

Wire P at back of board is attached to spring S, and 


continued upwards in a flexible conductor C, passing 
over a pulley at top and attached to metal ring 
having a collar by which the strain of 8 is 
against insulated metal bar T, and is in electrical con- 
tact therewith. DD, &c., are insulated metal bars in 
front of board with metal hooks, on which ring A can 
be Bar T is connected og a call and 


4516. Borries anp VEssELs Conrarninc Errer- 
vescinc Beveraces, &c,, B. Azulay, Islington.— 
17th Octoder, 1881. 

This consists in making the bottle in two one 
to receive the acid and the other the alkali, so that 
the two may be poured out and mixed as required. 
4524. anp Removine THe Dust Pro- 

DUCED CaRpING Fiax, Hemp, &c., F. W. Bor- 
, France.—l7th October, 1881 


nam ep that the dust be carried to the outside o 

the mill during the carding operation. The periphery 
of the card cylinder and its rollers from the top down 
to the floor is encased, and the body of the cylinder is 
with an exhaust 


4542. eS. F. W. Bické, Surrey.—18th Octo- 


The op hn is to lessen the labour in riding over hills, 
and consists in moun! on the wheels or axles at 
any convenient point, and at a greater or less — 
from the centre of rotation, flasked-shaped vessels or 
accelerators containing mercury. 


@. Hill, Liverpool.—18th Octo- 


8d. 
Tee Cuject, is to provide a steam boiler with a 
merating oe in a small compass, and 
can be dispensed with, and that can 
always be readily examined. of 


A 
B 
E 
¢ 
D 
cs 


drical continuaticn B, to the outer end of which the 
smoke-box C is — The fire-box D is arranged 
below the barrel-shaped sides of the boiler, with a 
combustion chamber E leading to the to of it, and 
from either side tubes F lead to the smoke-boxes Cand 
carry off the of tion. A tube G leads 
a current of air into the combustion chamber above 
the fire-box, which is preferably made taper and fitted 
with a curved top. 


4558. IuprovemeEnts IN on APPLICABLE TO REGISTER- 

&c., W. P. Thompson, Liver- 

and October, 1881. —{A commu- 

nication from the Tri Com- 
pany, New York.) 6d. 

The invention consists in spriting to a pulley a 
rotating dial plate which AS. the rotating move- 
ment of the ley, but has an independent rotation 
movement of its own either slightly faster or slower 
than that of the pulley, and in placing against the said 
dial a pencil, which is fitted into a jointed arm capable 
of so that the variations of 
pressure imparted to a spring or springs by an arm or 


arms transmitting the movement of the shaft to the 
pulley, or vice versd, will control the movement of the 
varying ions 0! pencil, the pen 
revolving W with the pulley. e dial plate has an 


to battery, D 
bers’ lines. To connect two subscribers 
tro rings Aare pulled down and hooked on to same 


4454. Improvements LNsTRUMENTs FOR MEASURING 
ELEcTRIC = RRENTS, PARTLY APPLICABLE TO THER- 
MOoMETRIC RecuLators, J. T. Sprague, Birmi 
ham.—12th October, 1881. 

This refers to improvements on the inventor's patent 

No. 4762 (1878). First, as rds the galvanometer 

therein described, in which the needles were of soft 

iron magnetised by the current itself. The inventor 

— a more magnetism in the needles 

y emp oying a part of the current for e 
, and the rest as usual for Gettin. Tne 
invention also refers to improvements on the inventor's 
instrument for registering the quantity of currents 
which have passed, consisting of an electro-depositing 

cell with reversing commutator and a —s 

apparatus actuated by the weight of metal transf 

~j the current. The improvement consists in the use 

a moving electrode, the weight of which is sup- 
by flotation, so that it may rise and sink in the 

uid by the change of specific gravity due to the 
= ~ or removal of metal. The electrode is made 
~ rovidea with floats and fitted with a stem, 

that normal weight of the electrode just 
immerses the lower part of the stem, while the immer- 
sion of the stem just equipoises the metal as added. 

Various other methods of carrying out the invention 

are described and illustrated, together with reversing 

commutators, shunts adjusted to vary in resistance as 
the meter circuit varies, and a heater - thermo- 
regulator for controlling the temperature. 


4472. A New or Improvep cia METER OR 
APPARATUS FOR MEASURING AND REGISTERING THE 
Quantity oF ELecTriciry PassED THROUGH A 
Conpuctor, C. V. Boys, Wing, near Oakham.—13th 
October, 1881. 6d. 


This relates toa method for measuring and registering | 


the quantity of electricity passed a conductor, 
by means of clockwork with an escapement governed by 
a pendulum or song ee the oscillations of which are 


t movement, by the differen- 
tial speed between the pencil- -holder and the dial one 
is enabled to make progressive lines on the dial, indi- 
ca’ the variations of power transmitted. The figure 
will show how this is done. 


4559. ImpRoVEMENTS IN APPARATUS FOR GENERATING 
anp F. M. Newton, Boston 
Grange, near Taunton.—19th October, 1881. 6d. 

This invention relates to a dynamo machine and arc 


lamp. The figures show the mode of construction of 
the armature of the machine. It is formed of a 
number of cust iron discs A, wider at their bosses C 

or 


is pierced with 


disc hi 
to cause the circulati 
wn in through D and helical grooves F F in shaft 


. 1 shows the construction 
of the commutator, Fig. 2 a section of the arma- 
ture. With ope be to the lamp the inventor claims 
the use for regulating the field of an electrode of a 


roller, in conjunction with an inclined surface in a 
moving part controlled by a magnet and a fixed arm, 
the arrangement being such that when the moving 


with the electrode, and the latter is liberated. 


4568. Compminc Door witH Locks, Latcr 
Skerrett, Birmingham.—19th October, 18 1881. 
2d. 


(No t proceeded with.) 

The bolt of the lock is formed with a hook-like 
recess, and the chain is connected at one end to the 
staple-box of the lock, and the free end has a hook to 
engage with the recess in the bolt. 

4571. ImproveMENTs IN THE MEASUREMENT OF ELEC- 
TRICITY IN Systems, E. G. Brewer, 
London.—19tk October, 1881.—(A4 communication 
from T. A. Edison, Menlo Park, U.S.) 6d. 

The object of this invention is to furnish a means 
for determining the aggregate consumption of elec- 
tricity in a distribution system from the central 
station where no individual meters are employed, or 
for ascertaining at the central station the correctness 

the total consumption shown by all the house 
meters, so as to com the meter accounts, and also 
at the same time to determine the amount of leakage. 


At the central station a meter is which will 
give the total current generated by the dynamo and 
thrown into the main circuit, a also a meter for 
recording the total leakage, the difference between the 
records of the two being the total amount consumed. 
The figure shows the method of connecting up the 
meters, &c.; 1 and 2 are main conductors, GG 
dynamos ; M M are current meters, and M® leakage 
meter, Mi being house meters, and R resistances to 
shunt only a definite proportion of the current through 
meters. 


4577. Treatment or [Ron FoR THE REMOVAL THERE- 
FROM OF PHosPHORUS, SuLPHUR, &c., P. Jensen, 
—19th October, 1881.—(A communication 

+ Count de Montblanc and L. Gaulard, Paris.) 


This consists, First, in the application of water 
steam saturated with a hydro-carburet for the elimina- 
tion in iron; and 
Secondly, in a special form of apparatus lor producing 
and applying such steam saturated wha tele 
carburet. 

4578. Se.r-reepinc, BasE-BURNING, AIR-HEATING 
AND VENTILATING Stoves, W. A. , London.— 
19th October, 1881.—(A communication Strom F. 
Lonholdt, Frankfort.) 10d. 

These stoves are on the principle of the _——d 
stoves with uninterrupted firing, but with improve- 
ments consisting in a mantle or double casing, a very 
effective mode of ventilation, and a combination of 
smoke draughts, so that the heat can be utilised for 
cooking purposes without making the stove look 


4587. Praitixc Macuines, J. Dowling, London.— 
re to a reciprocat 

knife, and consists, First, in the application ot the 
knife toa rocking shaft mounted on frames and driven 
by an excentric and rod from the driving shaft. The 
rocking shaft has a slotted arm = down, and 
to it the rod is attached, so as to be ca) of adjust- 
ment to vary the width "of the plait ; condi, a fric- 
tion clutch and two rollers for pressing the material 

'e to cause the le to give the necessary pressure 
on the material, the lever being driven by an excentric 
on the driving shaft; Fourthly, two rocking shafts 
one over the other, ma: used, 
and the material be made to between 80 as 
to form a box plait or a double box plait. : 
45908. Gairs Propucep From Cory, 

A. Besser, Vienna.—20th October, 1881. 


cess, an e uu a 
in a continuous a uniformly divided stream, which 
drops from one to the other of a series of p+ ta ware 
communicating by slots through the bottom of each, 
the material being acted upon as it falls by a current 
of air, so that the lighter portions are carried over 
fixed or adjustable ms, and fall downwards thi h 
a second series of c mbers, being again acted wen 
a current of air. Suitable dharge openings are 
Somed at the bottom of the case. 


4505. Fasteners, G. Chillingworth, London. 
—20th October, 1881. 4d. 
secured to the lower 


es m 
gravel eat or shot. A frame 

for the bottles at each end is mounted » Br 


4598. Warer-cLosers, @. Pitt, Sutton.—20th October, 
communication from Dr. J. Finck, Baden. 

en.) 6d, 

The object is to render closets absolutely inodorous, 
and to prevent them being centres of infection in 
houses, The soil pipe descends into a chamber filled 
with water to a level to cover the end of the 
toa of from 5 to 15 c.m., an overflow 
—— at the top end of the chamber. The bo 

the chamber is inclined, and the exit cpae a is 
ates with a stopper, which, when removed, allows 
the contents of the chamber to escape to a ‘conduit 
leading to a drain, cesspool, or receiver. 
4599. Foop ror Horses, Carrie, &c., J. H. Cox, 
Matlock,— 20th October, 1881. 4d. 

This relates to the manufacture of a condensed food, 
consisting of an admixture of grains with condiments 
and other substances in certain proportions, 4 
mixture is formed into a paste and compressed in’ 
blocks or cakes, which are then baked. 


This relates, First, to an improved pedal, by m: 
of which the parts on which the foot rests are rained 
clear of the ag through which the spindle passes; 
e efly applicab icyc. iall 
curved, and consisting forming the rod in 
more pieces screwed together 
required. 
4601. ORNAMENTING OR EmMBELLISHING GLass, 
J. fe Savage, Fulham-road.—20th October, 1881. od 
The design is — in ordinary oil colour on one 
side of roy sheet of and when dry is coated with 
aglutinous and body. which colours of the 
desired tints have been mix The 


represent the soft shades, and to blend with the pre- 

vious colours, when the whole is protected by a 

backing of cement, air-proof and water-proof. 

4602. Brercu-Loapinc Fire-arms, H. B. Newton, 
London.—20th October, 1881.—(A communication 

lai ‘ot 
coded wih) 
In guns the hammers are by 
tilting the barrels to open the breech. In breech- 


nds fo on its 
the path 
of the ratchet teeth on ‘the end of th lin- 
der, and acts as a yielding stop to the P Jn the 
cylinder. 
4608. Fire-crares, T. B. Clarke, Minehead. 
October, 1881. 
te ayitny is made to pass 
ie ugh the fire and up through two side tubes 
9 the smoke-box above the fireplace and then to the 
ater, Air can circulate round the grate so as to 
be heated before entering the room, 
B. Foden, Chester. —21st October, 188. 
This relates to the of chaff and 
other light substances from grain in S 
also for se’ or 
from the heavier grain. itead of em ig st 
or sieves mechanically or workin, conjunc- 
tion with a blast, a fan is used, in combination with a 
creeper and vertical pipe, through which the grain 
and chaff fall after passing —— a scourer or screen, 
and meeting the draught from fan, the light grain 
and other light particles are carried with the current 
to the fan, while the heavy grain descends into an 
ordinary enhee. Air inlets are formed in the ver- 
tical oie, and the fan is formed with a sliding a 
to te the air pressure. The ribbed lining of 
the scourer aA, made in two parts, capable of reversal. 


~ Tea, J. C. Marillier, Nice.—2lst October, 1881. 


The leaves of the n 
degree of witherin 
rapidly by placing asi it chamber 
composed of iron losed on all 
sides except at front, where it is fitted with a door 
fitting air-ti 4 Trays are formed in the chamber to 
receive the leave anda partial vacuum is caused in 
such chamber an causes the leaves to wither. 


4008. W. Watson, Leeds.—2lst October, 
18 

The cylinder C provided with piston and rod is 
tca and below it is a chamber G 


small holes so as to divide it, ah Gate ts 


more perfect mixture. The ignitin arrangement is 

similar to that described in patents No. 1723, a.D. 1881, 

and No. 2919, a.p. 1881. A valve Lis fi over the 

inlet for the gas and air, and the cylinder is provided 
with a water jacket. 

4609. VenTILaTING, HEATING, AND Coottne, J. Court, 
October, 1881.—(Not proceeded 
wi 

A shaft rises above the top of the building, and con- 
tains a flue formed with pipes to serve as a chimney 
for the kitchen or other fire which is in constant use, 

a spice being left between the chimney and the inside 
of the shaft evhich communicates with the to be 
ventilated. By these meansa strong up 

caused in the shaft. 

4610. Door J. Octo- 

When using metal latches they hollow at 
the front, and a conical pin is placed thereon to secure 
the latch by means of a screw thread. The axle is 
round and enclosed in a tube fastened to the partitions 


of the lock, the axle being rigidly conn to a bolt 
arm wor between two shoulders in the lock. The 
bolt arm on an intermediate lever with two pro- 


jections, one taking into a hole in the bolt arm and the 
other into a hole in the bolt. The intermediate lever 


B. Each disc is provided with a series of grooves, in 
(4559) 
This consists in applying a special ventilating 
\O 
a boiler consists of a vertical shell A with egg or dome- 
f Ps shaped top, to either side of which is attached a cylin- 
hs / part controlled by the magnet moves beyond a certain 
| int the roller is forced by the arm out of contact 
BD enauees dry, has a layer of oil colour or varnish applied to 
| i 
Fil |i cylinder fire-arms the axial motion of the b 
777 
| F| jer 
x} c 
< -0| aa | 
|=) 
| 
S558] | 
y | SONY, 
rh) | 
ZN\| 
| 
> receive the explosive gases or to explosion, the 
| gas and air being admitted thereto by an arrangement 
shown in Fig. 2, and consisting of central tube H, 
J ithin a tube I, the air being caused pass ug) 
A 
cme 
fom 
- 
1G Bo 
al 
Fic. 
\ ¥ 
Z| 
\ 
WS 
OFS 
= 
Ih SS 
7 ' rail of the upper sash, and which when turned down 
P9 fits on to the top rail of the bottom sash, on which a 
Be sliding bolt is fitted, and serves to secure the hinged 
its coil in the electrical circuit, so that according as a part. 
less or greater quantity of electricity passes through 
the circuit, the amount of movement permitted to 
the clockwork is less or greater. A counter connected 
to the clockwork shows by suitable indices the quan- 
tity of electricity that has passed in a given time. | air 
The specification is accompanied by drawings of the | prof 
meter, 
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is fitted with a projecting pin guided in the ition 
and surrounded by a spring to support the h ~ 
at rest. On the ore ~~ of the bolt is 

receive another pin and spring serving to shut t the 
lock when the door is slammed 


4613. Looms ror THe Manoracrure or Cur Pre 
ga W. Hanson, near Bradford.—2\st October, 
This relates to pile fabrics in which two pieces of 
the fabric are woven ther face to face, con- 
nected oo pile, which is afterwards cut by knives, 
and it tes to means for regulating the letting in of 
the pile warp and the tension upon the warps in 
looms for manufacturing such fabrics, 


4614. Treatine anv Frerovus Peat, 
m.—2lst October, 1881. —(Not 
proceeded with.) 2d. 
This relates to a means of treating fibrous peat so as 
render it suitable for use as a substitute for straw as 
litter for horses and other animals, 


4615. Fastener ror Waist-bets, Straps, CLoaks, 
&e., L, Dee, Golden-square.—21st October, 1881, 6d. 
This consists of a tubs attached to the article, and 
formed with inclined grooves in the interior to receive 
pins from a working within the tube. 
‘vhe end to be ed is under the bottom of 
the tube, and + wa plug when turned is caused to bear 
on it and secure it in position. 


4616. Dryino AoricutturaL Propvuce, M. E. @. 
kinch-Hatton and R. Thorpe, Lincolnshire.—2lst 
October, 1881. 8d. 


furnaces and flues for heating the air, and a fan for 

blowing it along, with a steam boiler ‘and engine for 

working the fan and the drying apparatus. 

4618. Preventinc tHe or Letrers 
FROM LeTrer-BoXes, Nobes,—2lst October, 1581. 


A balanced guard plate or valve is fitted within and 
forms the underside of the shoot of the letter-box, so 
that it yields to ——_ the insertion of letters, but 
tilfs into a posi close the shoot when weight 
comes on its lower edge, which may be serrated to 
catch any dro; into the box to abstract 
letters. A number of claws hang ly across the 
the shoot below the valve, and are pivotted 

id ters to pass, but prevent 


4620. Cistern Vatves, H. T. Dawson, Chiswick.— 
October, 1881. 4d. 
A chamber is ada 


pted to screw on to a ni at the 
end of the su y pipe, the u as an 
air , and the tai 


other ball valve. The water outlet is at the 4a 

and is surrounded by an india-rubber ring to fm 8 a 

seat for the ball valve. The float lever is pivotted to 

the chamber, and its rear end is curved up so as to 

frat canines and lift the ball valve from its seat as the 


4621. Device To we Usep as A Rem or Spoor ror 
Tureaps, F. Wii Germany. — 21st 
October, 1881.—(A communication from P. Adt, 111. 

P. P. Adty jun. and J. B.and B. Adt, Germany = 


aA Hoe ee cardboard is formed with central semi- 
depression, the middle one being on one side 
st the axis of main body, and the end ones on the 
opposite side. Side depressions of semicircular form 
are also made in the card. card thus made can 
be used on sewing machines. 

4626. Crusninc anp Treatinc AURIFEROUS 
OTHER Minerat Ores, C. J. Appleby, 
22nd October, 1881. 

This consists, First, of a battery of stamps fries 
by means of chain wh: and endless chains from 

steam engine ; Secondly, of a novel Pears ee roma of 

ting boxes, into which pulverised quartz 

flows from the stamps, and the gold in it is extracted 

by means of mercury; Thirdly, of novel methods of 

constructing and arranging e parts or buddles of 
in which the gold remaining 
in the pulv quartz flowing from the amal 
boxes is concentrated ; (and Fourthly, in 

it of the y employed. 

4629. Srurrinc-poxes For WATER AND 
Sream, &c., J. @. Stidder, Surrey.—22nd October, 


1881. 6d. 

in stuffing-box or receptacle 

when filled with packing material y 

is inserted into the outer or usual stuffing-box, its 
lower part pressing upon a flexible ring in the bottom 
of the outer stuffing-box, so that the gland cover, on 
being screwed down, forms a — joint. 


mati: 


portable ~ yeah the lower end ay which is tapered so 
as to insert it in its bearing, and also to force it into 
the ground when —— to leave the entrance open. 
The permanent sta to which the wire gate is to 
be secured is formed with an eye at bottom and a 
hook at top to receive the portable spindle, which 
carries a ratchet, with which a pawl on the top hook 
engages. To secure the line wires to the standards, 
the latter are formed with slots, and the wires are 
inserted in staples, ep eel et which are are then passed 
through the slots and turned bac’ 


4631. Fursrrore Vans, &c., Mousel, Gloucester, 
sf 0. Lythgoe, Manchester.—22nd October, 1881. 


The van consists of four sections: First, it forms a 


4635. Treatment or Ores AND MeTALLic Com- 
POUNDS OR ResipuaL Propucts SILVER, 
Copter, M. Lyte,—22nd October, 


This relates to Segrovesnmnta on patent No. 2807, 
A.D. 1877. The operation is carried on in an oven or 
reverberatory furnace, the ore being first calcined or 
not, and then in the state of a fine powder mixed with 
any suitable chloride, preferably salt, and placed in the 
furnace in a vessel lined with brick and there treated 
with sulphuric acid, gentle firing being employed to 
complete the volatilisation of the’ antimonious or other 
volatile chlorides, The fumes are conducted to a 
chimney or a suitable condenser, from which the 
chloride of antimony may be collected and metallic 
and nickel with other metals ca le of horkieg 
volatile chlorides may also be trea iy this manner. 


4636. Pastenoarp Matcu-nox, A. M. Clark, London. 
—22nd October, 1881.—(A communication from La 
Anonyine de UImprimerie Marseillaise, Mar- 


This ron First, in the form of the pasteboard 
blank, whereby the box is rendered sufficiently strong 
to retain its shape without the use of eae 

pieces ; Secondly, in the method of rendering the li 
telf-closing without the use of an india-rubber spring. 
An inner box is caused to slide within an outer case, 
and when drawn out it causes the top lid to be bent 

and when released the elasticity of the lid 
the box within the case again. 

4637. Rorary Apparatus, 4. J. Boult, London.— 
22nd October, 1881.—(A communication from L. B. 
Villebonnet, Naney, nce.) 

As applied to a pump, this consists of a ter aed 
two wings mounted on a shaft 
the cylinder, motion being ing 

by by = of four bars or links 
a join teral. Two of the links are shorter 
than the =. oe the latter are coupled close to the 
a while the former are coupled and attached 

the periphery of a wheel driven by any suitable 
praca and the centre of which is in a line bisecting 
the angle formed by the two short links, and on the 
line w connects the point in which the short 

— meet with the meeting — of the long links. 
he wings are placed in gop 

pach angle as that formed by the links, one wing 

being fast on the shaft and the other pivotted thereon, 


4639. Sewixe T. B. Giffen and J. Dold. 
Glasyow.—22nd October, 1881.—( Not proceeded with.) 


2d. 
This relates to button hole machines, and consists, 
hole in the cloth before. bein; 
and 5 inl he carrying 
plate to the front of t the machine and Liointing another 
plate to its under side, such plate 80 as 
to close on to and secure the A 


4640. Roastina, AND MIxING &., 
J. Parnall, Bristol.—22nd October, 1881. 

A cylinder has a series of tubes inserted 4 it to 
convey heat to the and A off 
vapours arising roasting. 
leading to a ven’ g cham carry 0} 
ducts of combustion and vapour. The heat is obtained 
to Stted with provent te 

m magnets to preven 
= ot nails to theinterior. The mix! 


46538. Wire Fencina, H. P. Octo- 
ber, 1881.—(N 
a notched to 


them. 


4655. Recenerative Hor-siast Stoves, J. Hartley, 
Barrow-in-Furness.—24th October, 1881. 6d. 

This consists in dividing 1] the body of the stove into 
two or more horizon or and 
arranging in the said divisions or chambers a packing 
or ecenning of fire bricks separated into two or 
more sections or short chambers, each of the said 
sections or short chambers of the packing or checquer- 
ing opening at both ends into dust chambers, which 
= used in combination with clearing holes and 


MANvuFActuRE oF Ties, &c., T. H. Rees, 
Lambeth.—25th October, 1881. 2d. 
This relates to a method of making glass tiles, so 
that the ornament, picture, or decoration is protected 
by the glass on both sides, and also to the method of 
fixing glass or other tiles by a step or lap combined 
with a metal tag or tongue. 
4657. anp Uncouprina Car- 
Riaces, &c., S. H. Ward, Manchester.—25th October, 


1881.—{ Not ‘proceeded with.) 2d. 
Running across each end of the cai , &e., is a 
bar or working in bearings conn to the 


framing, which bar or rod has a cranked arm at each 
end projecting over or under the buffers and extend- 

e outside of the vehicle. Attached to about 
ved of this rod or bar, and cupable of turning 
with it, isa link or coupling hook, so that when the 
rod or bar is turned from the outside of the vehicle by 
the Lomo —_ it raises the link and enables it to be 


ng hook « on ser 0} te 
cook is turned so as to rales 


link ook att: d to it from 
etent in pro; ecting hook on the ite carriag 

when the hook or link is allowed to op by is om its pm 
weight and there remain attached to its bar or rod 
until again required for coupling up. 


4659. Improvements 1n LicHTING BY Gas AND ELEC- 
TRICITY a R. H. Courtenay, London.—25th 
October, 1881. 6d. 

This coin ‘in combining a strip of metal com- 
posed of an alloy of platinum and iridium—through 
ee a —— of electricity is made to pass—-with a 
pe teen so that the former is heated by the latter, 
it being rade that the heat from the burner effects a 

great saving in the work to be done by the current in 
eeaeang a@ joint illumination, whilst the current 
uces more perfect combustion and more light from 
e gas. 
4661. FoR FACILITATING THE ATTACHMENT 
or Herts To Boots, &., 7. Lithgow, 
oo —25th October, 1881.—(Not proceeded with. 


a whereby the h of bests shoes, and other 

and secured in posi- 
tion ‘upon. the 0 whilst being naied or pegged 


4662. APPARATUS For Heatinc Barus, &c., EF. P. 


ing app 
consists of a drum provided at each end with a spiral 


worm ually ishin; eter as the; 
a centre of the Where they 
sect, 


4642. Vacuum Brake Apparatus, J. Gresham, Sal- 
.—24th October, 1881. 6d. 
is relates to apparatus for indicatin 
brake aj tus is in working order as 
patent . 4801, A.D. 1881, and ‘ists in 


, London.—25th October, 1881.—{A commu- 
nication from rom C. Martin, Paris.) 6d. 

The boiler consists of pe ge more concentricall; 
disposed compartments, which are connected to ea 
other by horizontal and vertical pipes or tubes, so.as to 

establish a constant and multiple communication 
between the several compartments. 
4663. Burners ror Gas Sroves ror CooKING, &c., 
B. P. Alexander, London.—25th October, 1881.—(A 


pparatus to indicate whether small 

partial vacuum apt up pina iy connected with the 

mee and operntive on the 

4643. Disptayine Boots, &c., 8. B. 
Goodwin and W. Barsby, Leicester.—24th October, 
1881.—{Not proceeded 

A central pillar supported. b: a circular foot has 
frames radiating from it, ona’ fitted with hooks to 
carry the boots or shoes. 


4645. Currise Prorites 1x Turee, Four, on More- 
London.— 24th 


This 
wood into ug! 
ee oe a kind of endless bed which 
leads them slow Rig revolving cutters, the bars 
being clamped so that they can be turned to 90 deg., 
so as to offer a second side to cutters when they 
pass again. The bed consists of two endless chains 
running over wheels. 

FoR AERATED OR GasEovus LiquIDs, C. 
M. Warner, Lambeth.—24th October, 1881. 
This relates to bottles with internal ball sto 


and consists of means to prevent the liquid coming in 
contact with the rubber washer. The neck of the 


bottle is screw threaded internally to receivea metal cap 

with a central hole mse. it, and containing a top 

washer of india-rubber a bottom washer of cork. 

The bottle below the neck is formed witha 

shoulder, so as to prevent the return of the ball into 

the neck while pouring out the liquid. 

4647. Twin Screw Surrs or Vessexs, 7. R. 0: 
Southampton.—24th October, 1881.—(Not proceeded 


with.) 2d. 

The vessel at the lower is formed with a double 
tail and apertures and rudders, the two portions being 
joined together below the deck line by a — upper 
stern forming a continuation of the hull, e object 
i 


trolley with nig te well beneath to convey pict is to i e 8) and efficiency of seats Bre. 
plate, or pier glasses, &c.; Secondly, a van body pelled by a pair of screw propellers and to uce 

iy only is vu convey loose an ladda gton.— tober, 
covered with a tarpaulin top ; and the fourth section conmunication from ‘A. 
is constructed of parts screwed together, so as to be France.) 2d. 
to or the = This relates to the shay of the tile, which is rhom- 

ooks, eyes, hinges, and and when = placed slope 

together it it forms a complete tural van, which will 


travel on railways. 


4632. IMPROVEMENTS IN THE CONSTRUCTION OF 


dary 
batteries a ie use of xide of lead, or bef 
Jn or 


attached to one or both sides 
of the element. 


4688. Suirs’ Davin R. B. U. 
October, 188 1.—(Not proceeded with. 2d. 
Ships’ davits are made with a s 4 


two or more heads am ng from the 
—— it being fixed in the ordinary manner, and y 
it the boat is swung out ready for lowering. 
y rodeo for disen; the boat when lowered 


ror Use CARPENTRY, Fire- 
PROOFING, &c., A. M. Clark, London,.—22nd October, 
—(A communication from C. Gilman, Eldora, 

&. 


This A ae the manufacture of a material which 
is indestructible by fire, acids, and gases, is a poor 
conductor of heat, electricity, possesses molecular and 
attraction, and is with ed; 


4650. Manvuracrure or Surrts, &c., J. W. Frost, 
London.—2 4th October, 1881.—(Not proceeded with.) 


The. object of the invention is to afford the advantage 
of a reversible front and cuffs toa shirt, or of a revers- 
ible front to a false front. 


4651. SysTem or Suspension For Beps AND SEaTs TO 

PREVENT SEA-SICKNESS ON Boarp or Suips, F. 

Lebacq, October, 1881.—(Not pro- 
ceeded wit. 

The inventor claims mechanism placed above boxes, 
which prevents the bed from follo the movements 
“y the rolling of the ship, this bed hes suspended in 

a cone on a movable rundle of india-rubber, which 
causes the bed to remain always in a pel ular 
position, notwithstanding the Dovemente or motion 
of the ship. Other m ism placed in the boxes 
prevents the effects of the 3 pitching by maintaining 
always at the same level the bottom of the interior 
box, which supports the whale system. 


4652. Suirs’ Steerinc Bertus, W. R. Lake, London. 
—24th October, 1881.—(A communication from D. 
Parkes, Boston, U.S.) 6d. 


This consists mainly of a berth, the frame of which 
is sus ee mn its lon, tudinal axis, so that it has 
no end play, le the bottom is suspended u 


n its 
transverse Lvs and from the frame, the result ¥ being 
that the frame can be made very nearly as long as bor 


distance between the bulkheads of the ays room, and 
yet provision be made for ca’ the berth to 
remain hi vpregedey notwithstanding the rolling and 


from C. Martin, Paris.) 6d. 
This consists in constructing the burners for gas 
stoves with movable perforated crowns or caps and 
ducts or openings, allowing of the burners 
being more readily cleaned. 


4664. IN J. Imray, 


measuring the relative intensity of n electric 

currents, and also for ascertaining under certain con- 

ditions their relative electromotive force, and for 

measuring resistance. 

4665. Doors anp Wixpows, H. J. Haddan, Kensing- 
ton.—25th October, 1881.(A communication from 
ee Fourcoing, France.)—{ Not proceeded 


Tats to for rendering the bottom 
jones of windows, hermetic, and preventing all 
air and water ingress. 

4666. Mixcinc Megat, &c., C. M. Sombart, Magde- 
burg, Germany..- 25th October, communica- 
tion from C. Hammer, sen., and H. Perschmann, 
Germany. 

This consists in imparting to ie chopping block a 
kind of planetary solion” that is to say, a rotary 
motion round ts axis, which itself revolves on another 


4667. Horsrsnors, &., J. Vernon, Newton Stewart 
‘Scotland.— 25th October, 1881.—(Not proceeded with.} 


This consists in constructing a shoe having 
deep slots or sockets for the pieces J of removable 
plates or gripping surfaces furnished with dowels, 
which are secured in the sockets by transverse bolts or 

gaa split or forked ends to prevent their work- 
. BRAKES FOR WHEELED VenIcLEs, W. Z. 
Marks, London.—25th October, 1881. 6d. 

This consists in the application of the brake between 
the spokes of one or more of the wheels or into slots 
the brake being worked by lever or handle, as may be 
convenient. 

4674. Stream Boruers, &c., C. Y. C. Dawbarn, Liver- 
pool.—25th October, proceeded with.) 2d. 

This consists in taking the steam generated in the 
boiler and passing it through pipes which, in the form 
of a coil or other form, are placed along the crown of 
the furnace in the flues, or in any other suitable place 
where the heat can be applied, and thus use the full 
force of furnace for superheating the steam. 


4676. Wire Rorss, J. St. Helen's, Lancaster. 


round which are wound ly eight ot of 

the requisite size to give thickness required. 

4677. Screw Nots, &., W. H. Lewis and W. R. 
Clark, Surrey.—25th October, 1881. 6d. 

This consists partly in the construction of a nut 
with a projecting ea which shall prevent the said 
nut from turning when situated ide and within a 
moderate distance of the sides or bottom of a tank or 
cistern. 


4680. Apranarus FoR INDICATING 
THE PRESENCE OF Fire Damp, W. 
donald, Manchester.—26th October, 1881. 


ceeded with.) 2d. 
A hollow globe is attached to one end of a beam or 

, and to the other 
ee this bar is balanced on a fulcrum so 
that it remains in a horizontal position while the 
Ceneighata is in its normal condition. The addition 
to the atmosphere of e: ots gas, which is lighter 
than air, will cause the globe to fall, and the addition 
to the atmosphere of heavy gas will’ cause the globe to 


4681. FasTENER FOR Boanye, &c., H. Scott, Liverpool. 


—26th October, 1881. 
This consists of a hook or holder which slips 


between the head of the shirt stud or button and the 
shirt collar, such hook ene Be with a spike 
which is inserted in the By this means the 
scarf is prevented from shifting. 

4684. ror F. C. Kinnear 

London.—26th October, 1881. 6d. 

This combination with balloon of 
ramework appliances for the displaying 
advertisement signals and other announcements by 
means of lamps carried thereby. 


4685. Horsesnors, H. Dyer, London.—26th October, 
1881. 4d. 


This consists of a horseshoe made of india-rubber, 
gutta-percha, leather, or other resilient or partiall: 
resilient material, and attached to a metal band, 
whereby the shoe may be secured to the hoof. 


4687. Aspesros MateriaL, S. Pitt, Sutton.—26th 
October, 1881.—(A communication from H. W. 
Johns, New York.) 4d. 

This relates to a new article of manufacture made 
of asbestos fibre forced in a bat or mass, afterwards 
moistened and pressed into a solid and compact form. 
4688. Caster ror Carrs, &., W. R. Lake, London. 

—26th October, 1881. — communication from A. F. 
Mauchain, Geneva. ) 6d 

This consists of an elastic caster for furniture in 
which the rod or spindle is supported and guided in a 
socket inserted in the of the piece of | nacrwrshoy a 

being interposed betw: e end of the socket 
and the extremity of the rod or spindle. 

4689. Breecu-Loapinec Fire-arms, H. B. Newton, 
London.—26th 


vement in revolvers with 

eps: reference to the lock mechanism, and to that 

which is constructed so that the hammer may be 
thrown back and discharged by a single pull of the 
trigger or be cocked by hand and then released by the 
trigger. 

4602. Apraratus APPLICABLE TO Doors AND WINDOWS 
yor Exctupmc Dravents, Dust, &c., J. Benson 
and T. wh Southport.— 2th October, 1881. 
—(Not proceeded with.) 

A board or plinth is ceadivetal or made with a 
ve, into which a lath or sliding piece is 

e said lath is attached to the board and 


or 
fitted. 


other device unacted on, the spring or 

draw the lath into the recess or ve. A wood 

or metal rod is so arranged within the recess 

or groove, or in a subsidiary recess or ve, as to 

rest on or be attached to one end of the or like 
other end of the projects 


evice. 
beyond the end of the board. 
4693. Apparatus For ELEVATING, Con- 
VEYING, &., GRaIN, COAL, AND OTHER SUBSTANCES, 


J. Wood ward, a ae October, 1881.— 
Nand. proceeded with 2d. 


This rela to arrangements or apparatus for ele- 
vating, delivering or distribu’ 
grain, , Salt, and various other substances, 


consists in’ accomplishing this object by crea‘ a 
partial vacuum, so as to oa ge a strong current of 
air through a In. = channel, or passages 

which the mate: pass to be conveyed to 

required destination. 

4694. IN APPARATUS FOR ACTUATING 
SIGNALLING APPARATUS ON RAILWAYS rs MEANS OF 
Execrricity, Edwards, London.—27th October, 
1881.—(A communication from ZB. Valence, 
France.)—(Not proceeded with.) 2d. 


This relates to discs or other signals, the ition of 
which can be varied as desired, used on railways, and 
actuated at a distance. 


4695. ImprovEMENTs IN THE METHOD OF AND MEANS 
FoR UtiListinc ELectric Circuits FoR VARIOUS 
PURPOSES, SUCH AS TELEPHONIC OR TELEGRAPHIC 
CoMMUNICATION, OR SyNcHRONISING TIME MEa- 
SURERS, W. F. Monkstown, Dublin.— 
27th October, 1881. 8d. 

This invention relates to a method whereby a tele- 
graph or telephone line may be used to keep clocks in 
unison, give notice of fires, &c. The inventor makes 
use of Ritchie's or other system of periodic time con- 
trol from a central pyond and adapts to the = 
trulling and controlled clocks electric contacts, which 
the clock automatically closes and opens at certain 
times. During the day the controlling and controlled 
clocks each Sotent the cirguit leading from the line 
wire to the ‘ic or other tus, except for 
a short period, “say ten to thirty “seconds, when the 

circuit is hyenas by the clockwork, and by the same 
means in the clock controlling circuit. 

The soteel md is allowed then to te the con- 

trolled clock, and after a few seconds the line is again 

thrown into the previous telephone cireuit. At ——. 
the line can be connected to fire or burglar alarms 

this way, or utilised in other ways described in the 

specification. 

4696. MakIne THE coum oF &., J. A. 
Baton, London. — 


the 
usual sockets made on each Hi? in la joint is 
made with Spence’s metal or Hutchinson’s metalloid. 
The pipes have spigot ends, and over the butting ends 
is placed a socket formed with excentric holes at the 
ends and a larger concentric hole in the middle, so 
that while the top of the end holes rests on the pipe, 
the middle hole leaves a space to ve the molten 
material which is run in at the 
using sheet metal sockets, the en 
excentric discs capable of being turned so as to nearly 
close the ends. 
4698. Cuimney Caps, R. Westminster.—27th 
October, 1881.—(Not proceeded with.) 2d. 

The object is to form the caps so that the smoke 
can escape from whichever side the air current may 
come, and consists in forming two exits, one at the 
top and one at the base of the cap, the adjoining sur- 
faces being so curved as to deflect the wind outwards. 
and thereby produce a suction on the products of 
combustion. 


4700. Sream Enarnes, S. Geoghegan, Dublin, and J. 
Sturgeon, Westminster.—27th October, 1881. 6d. 
This relates, First, to a method of heating the steam 
cylinder by live steam applied internally, instead of 
in an external wn So in the manner hitherto oom 


employed ; Secondly, to a mode of balancing the 
ii 


eight of pistons as ordinarily 


ed. The drawin 
ba a section of a lo spol 4 


pi Ae where the double 


pistons A A are placed about the length of the stroke 
apart. Steam is admitted at each end of the ~Tigg 4 
B B, and exhausted in the ordin: The 
filled a with ire 


bet between the piston is alwa; 


which enters at D. An outlet E is provid 


each notch is also = to receive a transverse 
a yess. When the wires have been placed in 
the notches the locking pieces are inserted to secure 
This relates to the construction and arrangement from the Colt Patent Fire-arms Manufacturing Com- 
of apparatus to dry agricultural produce by currents pany, Incorporated, Hartford, U.8.)\—(Not proceeded 
of heated air acting on the same while it is agitated, 4 
and it cobsists in the combination on one vehicle of 
held in position by a spring or springs, or by guides. 
A lever, cam, wedge, or like device is connected to the 
board, so as when moved to cause the lath to project 
elr W Taw: pe from the surface of the board. When the lever or 
October, 1881.—{A communication from B. Bhan, 
near Berlin.)—{ Not proceeded with.) 2d. 
October, 1881. 6d. 
So as to close the entrance openings of fences, the 
ends of the line wires are attached to a vertical and : 
axis. 
2d. 
« 
1.— t ith. 
Se, Se eee ee This consists in forming a core for the rope by coil- 
ing wire in the shape of spiral spring—and a little 
such metal being u in the form of gauze, perfora’ 
or corrugated, and fixed to frames of wood ; sheets of 
a = material are then _ around the oxides. 
58, 
from 1 to8 resinous sawdust, and 8) ent water 
to tho ly incorporate the above by aid of ma- 
chinery into a plastic mass, 


‘the inlet of the passage T is ——— 
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with a cock to regulate the escape of any condensed 
water. 


4690. Masuinc Preparinc Maize, Rice. 
For MasHine with Matr in Brewine, W. 
Apthorpe, Cambridge.—27th October, 1881. 


4702. Line, J. Young, Renfrew, N.B.— 
27th October, 1881. 2d. 

To a solution of chloride of lime is added a solution 
of the sulphate of an alkali or earth, the result of the 
reaction being that sulphate of lime is precipitated, 
the compound of chlorine and the alkali or earth 
remains in solution. 

4704. CHANDELIERS OR Siipinc Penpant Lamps, G. 
W. von Nawocki, Berlin.—2ith October, 1881.—(A 
communication from H. Raupp, Beilbronn, Ger- 
many.) 6d. 

The peadant consists of two vertical tubes ang 

~~ a cross bar from which the smoke arrester 
ded, while the ends of the tubes are fitted mith 
ng-boxes, through which slide the vertical rods 
of Hy ae by a cross bar at the lower end and 
carrying the lamp. 
ons. “BOARDS, H. C. de Berenger.—27th October, 


The nineheeed consists of a wooden board covered 
leather. 


with or other tough substance, 
through which are punched and are 
filled in with emery or other or 

powder. 


4709. Sroprerine Borr.es, G. Kemp, Yorks. 
—27th October, 1881.—{ Not proceeded with.) 2d. 

The neck of the bottle is made taper and is of such 

a shape that the end of the cork abuts against a 

—_ of the neck, so that the internal pressure is 

eo t the side of the cork, which will be 

held firmly —- until partially withdrawn, when 

the will act on the end of the cork and force 
it forward. 


om. Ficurep Fasrics, J. Makin and J. 
, Bolton.—27th October, 1881. 


carrying a coarse weft and the other a fine weft. It 
takes four picks to form the pattern There are also 
two warps, one fine and one coarse. 


4712. Asx Pans, C. Beard, Bradford.—2Qith October, 


1881. 4d. 
The body of the screen of the ash is made 


4713 Weavisc Certars Ficurep Fasrics, J. 
Makin and ’ = Johnson-Ferguson, Bolton.—27th 


g figured fabrics 

class described in patent No. 4711, a.p. 1881, 
to produce the same with one shuttle 
three or more picks to make the 


4715. Wax Paper on Ciotn, W. R. Lake, London.— 
27th October, 1881.—{A communication from W. B. 


solution. It also ugh eq! 
rolls, the lower one of ‘which revolves 
in fn the bs heated wax. 
4724. Apparatvs EmpLovep To DISCHARGE THE 
Water or CONDENSATION FROM STEAM Pipes, H. 
G. Grant, Manchester.—28th October, 1881.—(A 
communication from EB. Briart, Jeumont, France.) 


The apparatus comprises a metal ball H which is in 
tion with the steam conduit or 

receptacle by means of the pipe G. The water of con- 
densation from the steam conduit or receptacle accu- 
moulates gradually in this ball, thereby increasing its 
weight and causing the lever which carries the ball 
to turn on its bearings. By this motion a little 
regulated by 


valve J, the liftof which can be 


escape from the ball throagh the 

te rise again and shuts Pave before the 

water bas been con 34 driven out from the ball, 
blocked by water, 

*hereby preventing any escape steam from the 

same. 


4725. Warer-ciosets, &c, H. Skerrett, 
Birmingham.— 28th ante, 1881. 6d. 


The cistern has a contain about the 
‘quantity of water to bi discharged at a time to the 


pan of the om. In the cistern isa syphon formed in 
one _ piece with, the bend be’ y 
flattened wi a at te top, in order to dim e height 
which the water will require to rise toin the cistern. 
The flattened bend comes within a short distance of 
the top of the cistern, and it contains the same cubical 
2 a ion as that of the legs of the 
; the short leg of the syphon opens into the 

‘near the bottom, while the long leg 
A displacer actuated by a lever b aten into the 

cistern and effects the flushing. 

Gas, P. _ Jensen, London.—28th October, 1881.—(4 
the B Water ‘ons Com- 
pany, Limited, Stockholm.)—(Not proceeded with.) 


The object is to utilise the waste heat of a 
hearth, cast steel, welding, puddling, and uly gher 


ure 


$728. TUNNELLING AND Excavatine, 7. x Cramp- 
ton, Westminster.—28th October, 1881. 

ery is Vi to supply water at 

pressure, which is led to the working 

face, and actuates an hsieedion a which drives the 

excavating machine, and also mills or crusher, by 

which the débris is broken up or reduced, and mixing 
with the used water is ed. 


47384. Compise Corron, P. C. Marsden and W. 
Pendled 1881. 6d. 

The object t and i 
the quality of the work done he combing machines. 
and it consists in in the diameter of the comb 
cylinders and provi two comb sections and two 
fluted sections for each cylinder. The combs in the 
comb section, instead of being all set at the same 
angle, are placed at different angles, the front comb 
being — to the while 

e angle of each succeeding com ly increases, 
so that the last comb of each section is at angle of about 
60 d The cam which actuates the steel roller has a 
double set of grooves to correspond with the four 

while the following cams are also made 
double-acting, viz., the leather roller cam, feed cam, 
top comb cam, and the nipping a. by which means 
the whole of the combing process is ‘ormed twice 
at each revolution of the bing cylinder. 

4738. APPLIANCES ror Use WITH THE SHOES OF 
Horsgs, &c., TO Prevent Suippine, G. W. Elliott, 
Liverpool, aad A. B. Stayner, Sheffield.—29th Octo- 
ber, proceeded with.) 2d. 

relates to appliances for use with horseshoes to 

one sipping, and it consists in forming the nails 

used to secure the shoes Sea ae 
beyond the surface of the shoe. 


4739. Pecs anp Screws ror V ro &c., J. Wallis, 


pr 


or screw is of metal, and passes 
through the sides the head or scroll between 
which the strings are attached, the outer end 
freely through one side, while the other side is cli 
by two collars mounted on the shank and ca; of 
— tightened up by a screw nut sunk into head 
on the screwed end of the 
4747. Pervkes, &c., J. H. Johnson, London.— 
ith October, communication from G. 
Pait, Paris.) 6d. 


between two nets united together. 


4749. Sprixe Batances, J. Linacre, Brecon, South 
Wales.—29th October, 1881. 6d. 


weighing heavy bodies, such as coal, and se 
the sum or total weight of the several weighings is 
registered on the dial plate. 

4751. Perroratinc Macurves, L. A. R. 
Paris.—3lst October, 1881.—{Not proceeded wii 


This a forating machine for co; and 
wor! a 
in the hand and 


Slst 1881.—(Not ‘proceeded. with.) 2d. 
The longitud 
it of two of form 
at the edges, and the — are either of wood or 
metal of any suitable section. 


4755. Ancuors, F. H..F. Engel, —31st Octo- 


required. 


ness of the anchor to turn 

home, 
and it consists in forming the stock of heart-shape, 
the anchor itself being constructed with one arm. 


4756. Drawinc orF AERATED Botriep Liquips FROM 
Borrtes Havinc Stoppers, 8. Pitt, 
Sutton.—31st October, 1881.—{A communication from 


This relates to a stand for 
aérated liquids, and it consists of a oe, over ay 
the mouth of the bottle is placed and which forces the 
internal stopper from its seat. The plug leads to a 
re which allows - liquid to be drawn off as 
base of bottle, which turned 

puesta, supported a cover which is pressed 
downwards by means of a pivotted lever of cam shape. 
or ENAMELS ON EARTHENWARE, 
W. Heaton, Kent, and F. Bolas, 

Chiswick. October, 1881. 4d. 

According to this "inv: one or more of the 
materials ordinarily used for producing vitrified 
enamels is mixed with a 
such as will, after e to light, remain luminous 
for some hours. Some of this mixture is placed on the 

object to be enamelled, after — it is exposed to a 
heat sufficient to melt the mix 

Conquest, London.—3ist October, 188. 

The object is to — the action of the folding 
rollers in ff the printed sheets that are 
tucked into them ‘the folding blade more certain, 
and consists in adapting to each roller two or more 

tic rings which project above the surface of the 
roller, so that when the two rollers are in ition 
their rings touch. The folding blade passes into the 
spaces between gs, being cut away at the part 
where it would meet such rings, whereby the 
are forced into the bite of the and are carried 
forward by them to receive se the next fold or to be 
delivered. 
4775. Improvements 1x H. A. Bonne- 
ville, Paris and London.—lst 


a tubular - which is 
electro-magnet cw clips of or 

y gravity. The lower carbon is sus- 
tained in a tube containing mageary. which tends to 


in the application to of mechanism 

— whereby 7 = — to act as repeating 

es, supplying the cartridges from a — gon 

formed in the front part of the stock endernedl the 

barrel, the invention being applicable to new and also 

to existing fire-arms. 

4853. Suarinc J. Whitehouse S. Peacock, 
iy to 1881. 


es us' e by 8) 

of the roughly-sha 4 On th 
are three rolls having in longi section 
of the counter part of the article to be 3 
rolls are situated at Lt sl points round 


the ~ the blan! A. rated u: 
carried by sup) e of moving an 
from the axis PP the the lathe, being actuated ty me means of 


a right and left-handed screw worked by hand page 
oo also move in a direction parallel to the 
ax. 


4864. Sream Generators, C. D. Abel, London.—7th 
November, 1881. — ag communication from H. 


in which a hori- 
zontal cylindrical chamber is connected by a branch on 
its top sade with an ~y 4 cylindrical chamber, so that 
‘urnace situa’ a n 

round the entire surface of which 

hot gases are made to play. In such 


boilers a space extends the whole length of the top 
side of the lower chamber and is occupied by steam, 
of the boiler covering such space 

burnt away by the 
over it, to obviate which such steam space is 
m of the saeens one 


In the leading 
to the inside of the bottle is formed, and has a screw 
thread to receive the stopper which is similarly formed. 
Above the threaded part is a recess to receive a cork 
or india-rubber washer, against which the under side 
of the stopper head bears. 


5435. Breecu-toapinc Cannon, R. H. 
881.—( 


ting 

in attac to the rear of the gun a shoulder piece or 
stock with for the left hand of = oe and 
80 as 


the 
to enable him to use wi with ctentiness 


guide cartridges to the chamber when the breech r~4 
open; an inclined aperture under the trough provides 
a free passage for the ejected cartridge. 
650. Vevocipepes, H. A. Dufrené, Paris.—10th Febru- 
oy, 1882.—(A from A. Mange, 
ete. 


Compl 
The object is to construct » veloci so that the 
weight of the rider is utilised as motive power, and it 
consists of a forked frame carrying the driving wheel 
at one end, and forming bearings in the centre for a 
shaft, while the other end is ep ee with a socket in 
fork 


shaft, to which the treadles are also secured and con- 
nected to the driving wheel by rods. 


SELECTED AMERIOAN PATENTS. 
From the United Pate Patent Office Oficial Gazette. 
257,629. InJsecror Jerome Wheelock, 


Worcester, Mass.— Filed 23rd January, 1882. 
Claim.—(1) In an injector d , the bi 


tion, with the water chamber ha an elevated 
annular lip, a cone ij downward within said 
as of a conical below said cone and 

ter chamber, and to the 


lower and small end of said conical shell, substantially 
as described. (2) The combination, with the water 
c | a pipe, substantially as described. The 
a su as 
shell in an 


condenser and a rge pipe connected to 

lower end of said shell, ring a tapered nozzle kK 

downwardly within said re pe, and ms com- 
the interior of the 


munication at ite upper end wi 
‘| conical shell, substantially as 


26'7,68'7. Transmirrer, James P. Free- 
Home 
Iinois.— Filed 22nd October, 1 


of the spring arm, the button secured in a 
and the platinum fail ps inserted betwi 
button and its encircling (8) The a. 
substantially as before ng. f the 
carrying the button or tension vapelober, e 

bracket 


arm, and the adjusting screw acting 


790. Reoucator FoR BLowino Enores, Thomas 
Witherbee, Port Henry, N. Y.—Filed 8th February, 


Claim.—A blast furnace blowing engine ha 
air cylinder C connecting with a Kw ige pipe, a 
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— 
Dinner of the Old ‘Pupils of Easton and 


CoMPARATIVE RESILIENCE or Various KINDS 
OF Timpen.— Ash 1; fir, “4; elm, ‘54; 


per, head of tion in 
es, ictor 

Australia On, Oba. 
Tasmania, oe Western 
£3 5s. New » £3 4s, 9d, 
average, £2'6s, 43d. 

Sout MosrvuM.—Visitors during 
the = ending a 27th, 1882 :—On Monday, 


mercan e, 

collections, 499. 1690. Av 

week in years, 16,978. Total 
the opening of the Museum 20,954 832, : 


Claim.—(1) A tension lator composed of a com- 
The raw grain to be treated is ha vat in pressed compound of steel filings, coke, lamp-black, 
which a vertical shaft carrying jal arms, rakes, or and balsam of fir, substantially as before specified. 
tines is caused to revolve and agitate the grain. The (2) The combination, substantially as before specified, 
shaft is made hollow, a coil 
which steam circulates and heats the contents of the 257.687 
= 
4701. Hooks anp Crocuer Hooks, T. Morgan, 
Redditch.—27th Octeber, 1881. 8d. 
This relates to machinery for barbing or bearding ' ———— 
wire to make fish hooks or crochet hooks ; and it con- ~ 
sists of a hopper in which pieces of wire pointed at —__——T——_— | 
oneend are placed, and are delivered one at a time bt] 
into cross grooves in a feeding drum moving in a - — bi 
vertical plane, and to which an intermittent rotary UY, 
- 4 = 
imparted. The ends of the wires project 
above the face of the drum, and when they reach the Yp 
highest point of the drum’s rotation during the rest, Se 4} ist yi 
the wires are barbed by means of a grooved bed to 
wae the pointed end of the wire, and which is ae 
carried to and fro over a slide over which works a 
holder to grip the pointed end on the bed. On the 
opposite side of the feeding drum is an oblique slide 
carrying a barbing cutter or tool. 
on said bracket. 
ing an 
= 
: A 
mode of effecting this being shown in the drawing, an : | A. 
consisting of making the shell larger in diameter at a ee ee 
the middie than at the ends. If desired, the shell Se, 
may be made largest at the ends, the steam rising to | 
the highest part. The transverse flue containing the 4 . ) 
fire grate is made less inclined than usual, so that the 1 Oo | oO 
| the is some distance below the top of 
the crown and is always covered with water. | 
This relates to the manufacture of figured = Hi 
wherein a raised white figure is produced on a nee 
coloured ground, the colours being reversed at the “FE 
back. The fabric is made with two shuttles, one ———  e 
x munication 
his consists in forming wigs and other coverings from B. B. Hotchkiss, Paris.—(Complete.) 6d. 
for the head of hair (or imitation hair) interposed | The object is, First, to motion ng F ont 4 sont 
entirely Of cast iron Witha curved moulding front. the opening of the breech, the extraction and ejection * 
The upper portion is flat, and slopes slightly forward, PO of the fired cartridge, and the cocking of the gun, and alee | na | rt sinams Susana _s 4 the air 
and has radiating apertures cast therein, through by another single motion the closing of the breech and is “oil aon vibed e mn Pp 
which when open the ashes fallintothepan. Acurved| This relates to spring balances in which the weight | the theowing of the trigger in gear, so that the gun | Te#stance, as desc: : 
slide of polished steel opens and closes the apertures in is indicated by a pointer on a circular dial, and it con- is ready for firing; and it consists in the use of a long eee RR mr RR a eR A RR 
the screen. sists in improvements in such balances adapted for | sliding breech block operated by the pune Cn ——_ ec _--.21.'.'.r 
| plete rotation of a lever attached to the th receiver, 
| and connected to the block by a shaft and crank, pro- Po 
vided with a stud working in a slot in the breech 
This block ; the motion of the lever is utilised for working 
of the the hammer and that of the block for working the AGE 
the obj 2d. extractor; Secondly, to provide convenient and steady 
only, 893 
pattern. 
Bis entire weight 
H. Dowse, Sherborn, Mass.) 6d. . . © direct the arm ; Y, w means for ejecting the 
The object is to manufacture paper or cloth saturated | (ususGisiaisesdssiesbessdsie=temiiestiiiiiaasall fired cartridge and introducing a new one without 
with paraffine or a mixture of paraffine and resin, for interfering with the man who points and fires the gun, 
the purpose of wrapping up and protecting all sub- and consisting in viding the wu face oft the 
stances which are affected by atmospheric changes. 
The paper is fed from a roll, and passes through ten- 
sion devices on its way to the containing the 
Aggens, Germany.)—{ Not proceeded-with.) 2d. 
The object is to prevent the anchor stock being 
: fouled by the cable. and also to increase the effective- 
\ 
i i\ 4 
Naval Engineer Appointments .. .. .. 404 
Boring for Iron Ore in Cumberland... 404 
3, 
| 
a) ine, "66; chestnut, “73; larch, 
| . By resilience is meant the quality of 
/ Ge springing back or toughness 
/ / | 
i f \ 
ce 
\ / COMMUNAL JTOM L. ew York. 
pp This consists in improvements in arc lamps, in 
which the upper carbon is lated _by being held in 
4 
a small screw I. is med. and the water allowed to 
: 10 p.m,, Museum, 10,460; mercantile marine, 
diye. The taves b materials, and other collections, 3462. 
on On Wednesday, Thursday, and Friday, admission 
of the lamp, 6d. m_10 a.m. till 6 p.m., Museum, 2408 ; 
4808. Fine-anms, &c., H. Simon, 
Manchester.—3rd November, 1881.—(A commvunica- 
tion from F. Vetterli, Paris.) 8d. 
This relates to breech-loading fire-arms in which the bed. 
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TRIAL OF IMPROVED PALLISER PROJECTILES 
AT SHOEBURYNESS. 
On Tuesday last, June 6th, the projectiles last designed 
“by the late Sir W. Palliser were tried at Shoeburyness. 
A description of these projectiles, with cuts, will be found 
on page 421. They were made for the 13-pounder gun, 
for which the ordinary chilled projectiles have a diameter 
of 2°985in. The ordi chilled shot for a 13-pounder 
gun have been fired hy the sub-committee at wrought iron 
plates of different thicknesses, proportioned to the ay A 
and velocity of the shot. According to Colonel Inglis, the 
13-pounder shot with a velocity of 1550ft. would be a 
match for about 4’6in. of wrought iron unbacked. Taking 
Odin. of compound armour as equivalent to 12in. of 
wrought iron, a compound plate of 3$in. would be a match 
for a 13-pounder shot for a —— round. For the plate 
to be fired at repeatedly, it would need perhaps 4in., but 
on the above a that, we think, ought to be more 
than a match for single rounds of the service shot. If 
the shot, however, were found to show extraordin 
wers, & + ine might be advisable, especially as it wi 
seen in t 
projectile is slightly decreased, being 2°585in. instead of 


well, although not to measure the amount 
of it if it should be very marked. Captain 
Edward Palliser wished to get a 4in. 
plate, we believe, but had to content him- 
self at the time with a compound steel- 
faced plate of 4in., supplied by Messrs. 
Cammell. The firing took place with a 
charge of 3} Ib., giving a velocity of about Hi 
1550ft. roughly, the weight of the shot N i 
being about 13lb, The point to which the | 
Committee specially directed their atten- 
tion was the action of the ribs, having 
made some experiments already with some 
steel jacketted chilled projectiles which 
had n suggested before now. We 
believe that Colonel Nicholson, R.A., 
wrote a proposal for the trial of wrought 
iron coiled jackets in 1875. Nothing was 
carried out, however, until comparatively 
recently, 
The plate was 3ft. square; it was WP 
set up and held firmly by timbers, as i 
shown. The first round fired at it was i 
No. 2355, which struck a point 5in. from Kh 
| 


| 


the top edge and 13in. from the proper 
left projectile was that with 
a double jacket, shown in Fig. 1 of the 
description on page 421. The result was 
very remarkable. The entire body of the 


shot through the compound plate, 
striking, indenting, and breaking itself 
inst an old iron-plated target behind. 


e outer coat tore open and became 


soft one. The scaling and burring round the holes at the 


face do not look to us like very soft steel. Then the plate 
continued “talking,” and cracks continued to develope 


until after the Committee left the ground. This, at all 9 


events, was fully characteristic of steel. Eventually 
there were three radial cracks at 2355, as well as 
one at the edge, wide Figs. 1 and 2, and one radial 
crack at each of the other holes. We think also that 
the openings at the back looked like good iron, fine and 
perhaps slightly hard—vide Fig. 3. To our minds there 
1s every appearance of the ribs having assisted in a 
remarkable way to open the plate and help the pee of 
the shot ; and ti Bas ns Ms there is evidence of the steel 
jackets having held the projectiles very well together, the 
shot having certainly kept much better up to its work in the 
case of the longer and more complete jackets than in the 
case of No. 2357. No doubt there is some advantage in 
the sharp points which these shot have—viz., an ogival of 
2°5 diameters radius—in direct impact; but this is an 
advantage which only tells much when the shot penetrates, 


detached, and the inner coat was left 
standing at the mouth of the hole—see 
Fig. 1 herewith. The shot struck a rather 
weak place, because it was too near the 
edge, as is seen in the crack of the edge 
of the plate at the top, which, however, at 
the time only bent, and did not actually 
crack until after the subsequent rounds 
had been tired—Figs. 1 and 2. The effect is 
remarkable in more than one way. Round 
the edge of the steel jacket in the plate may 
be seen the cuts in the plate effected by the 
hits of the projectile. It will be seen that 
the plate is cracked in four places at least. _ 
Fig. 2 herewith shows the crack through 
the steel face, and Fig. 3 shows the cha- 
racter of tear or opening in the back. 

The second round was fired with a pro- 
jectile differing from the first in having 
only a single steel jacket on it. In order 
as far as possible to prevent the shot being 
broken up by the face of the old armour 
plate behind, the bracket of an old gun 
was pushed in behind the part of the plate aimed at. The 
shot struck aspot 12in. from the proper left edge, and 17}in. 
from the bottom, vide No. 2356 on Big. 1. The jacket flew 
to pieces on impact, the projectile Paws entirely through 
the plate, the point entering to a depth of about 1}in. in 
the old target in rear, and the mass of the body remainin 
broken in two or three pieces in the wood bracket push 
behind the front plate. The third round was fired with 
the same charge and velocity as the others. The projectile 
differed from them in having only a short oo 9 ring to 
hold it together—vide Fig. 3 in page 421—being, in 
fact, the projectile actually designed by Sir William, 
two others having been modified, and we think we may 
say improved, by Captain Edward Palliser. This shot 
passed entirely through, like its predecessors, but it broke 
up into much smaller pieces, although wood had been 
Pp behind the plate to receive it. 

It was obviously most desirable to fire an ordinary 
chilled projectile for comparison, but unfortunately it was 
found that all those supplied for the Sub-committee on 
Plates and Projectiles had gone gack to Woolwich. The 
character of the holes and appearance of the plate were 
most remarkable. We hope that this may in a measure 
be seen in Fig. 1 herewith. Each hole showed six grooves 
sharply and cleanly cut through the plate by the ribs of 
the shot, and further, the hole seemed to be so far mis- 
shapen as to look hexagonal. The ribs remained almost 
unbroken on the projectiles, although the heads were 
scored and polished by the violent friction. At first sight 
the plate looked as if it was very soft. It may be unwise 
to = an opinion before it can be submitted to the test 
of firing an ordinary chilled projectile at it, but we think 
it is nevertheless generally right todo so, Even mistakes 
may be instructive afterwards as showing what impressions 
were produced at the times, We may say then that we do 
not expect the plate to prove to be at all events a very 


carriage, Gin. thick, | 


and it remains to be seen whether the ordinary chilled 


| shot will penetrate well enough to be capable of benefiting 
e description that the diameter of the new 


2°985in.; 4in. ought, however, to show any superiority faced plates, 


by such a point if they had it. The Sub-committee reported 
that chilled a were useless against steel and steel- 
an 


| 


in reporting on experiments— vide report of firing at 
compound plates in Tue ENGINEER of August, 1880. The 
metal of the projectiles appeared to us to be fine and good. 


| The heads were well chilled and the bodies mottled. We 
believe it is contemplated to chill the shot throughout, | bee 


and we believe rightly ; because any bulging—as we point 
out in the description, 421—tends to tear the steel 
jacket from front to rear instead of preening evenly on it, 
as we think a shot would do that did not set up, however 
much it split. 

Yesterday—Thursday—an ordinary chilled shot was 
fired at the plate. Its velocity was 1600ft. per second. It 
broke up on the face of the target, which was moderately 
bulged in the rear. 

Altogether, Captain Palliser must be congratulated on the 
very remarkablesuccessof hisshot. Both bandsand ribs have 
apparently done excellently, and this is the more important 
because we hear that the manufacture of steel shot even 
of 10in. calibre is at a standstill. Those fired at Spezia by 
Armstrong in 1879 from the 100-ton gun were apparently 
very pase They were made by Whitworth, who, for 
some reason, cannot be induced to make them now. There 
seems, then, a special opportunity for chilled shot if they 
can be got to stand up now. 

We need hardly point out that there are many points to 
be considered. It remains to be seen whether the shot 
can be prevented from breaking across about the junction 
of body and head, which woul revent the hope of fire 
being carried into the interior of a ship—at best a ve 
difficult task. Then the ribs may prove to interfere wi 
accurate flight ; but all this can ‘be tried in time, and we 
must not put difficulties in the way of so successful an 
attempt as Captain Palliser is en in, and in a direction 
in which success is much needed. Further experiments 
are needed, and it is to be hoped that the Government 
may see their way to carrying out some at least of these 


experiments on an adequate scale, 


| 


we have long since noticed the same thing | 


| 


| 
| 
| 


=} 
Hy, 


THE EXPANSION OF RAILS. 


Suerirr LEEs, Glasgow, has just decided a case of some im- 
rtance to railway sommeeees. Annie Scott Reid, Rutherglen, 
sued the Caledonian Railway Company for £500, in consequence 
of injuries she sustained through a train in which she was seated 
leaving the rails between Strathaven Junction and High Blantyre 
on 17th July, 1880. The principal defence of the eats | company 
was that on the day of the accident there was extraordinary heat 
in the Blantyre district, which caused the rails to expand and get 
distorted so much as to cause the engine to run off them. e 
accident was thus caused through circumstances over which they 
had no control, and for which they were not responsible. After 
hearing evidence, the sheriff awarded the pursuer £250. In a note 
the sheriff says :—The pursuer maintains that the defenders were 
at fault in the laying of the line, or at any rate, in omitting to 
maintain a sufficient space between the ends of the rails. Nothing 
is more familiar in railway construction and maintenance than 
that provision must be made for the expansion of the rails thro’ 
temperature. A 24ft, rail at a heat of 130 deg. is almost exact 
#sin. longer than it is when at a temperature of 32 deg. Now asa 
rail in use could not, owing to its conductive capacity, be raised to 
130 deg. by any solar heat that occurs in this country, the de- 
fenders are, I think, justified in ayers sae | that if in laying the 
line they left ;,in. between the ends of rails laid in frosty 
weather, they took adequate precautions against accidents occa- 
sioned by expansion of the rails. The rails here were laid in _ 
1880, and therefore if an interval of in. were observed, it wo d 
robably be ample. This is no direct proof that, as matter of 
, this amount of interval was observed or maintained, and the 
uer found on the absence of such proof. 
ut it is to be remembered that the mere fact 
ot the train going off the line does not neces- 
sarily infer liability on the company’s part. 
There are certain circumstances, such as col- 
lision between different trains on the same line, 
where res ipsa loquitur, both presumes and 
proves fault. But in the case of a train going 
off the line, the inference is not so strong. “1t 
is impossible,” said the Court of Exchequer 
Chena, in the case of Bird v. the Great 
Northern Railway Company, 4th December, 
1858, ‘‘to say that the accident itself, even if 
prima facie proof of negligence was conclusive 
proof of it. And if not, then, as there was 
evidence on both sides, the question was for the 
jury.” In other words, if it be alleged that 
the railway was badly constructed, the fact that 
the train went off the rails will be prima facie 
evidence of fault on the company’s part, and it 
will be for them to rebut this presumption. 
Now, here the defenders have brought a consider 
able amount of evidence to show that they were 
| thoroughly aware of the necessity for laying and 
| keeping the rails properly apart, and took elabo- 
rate precautions to ensure their being kept so. 
H And, therefore, what the defenders have to 
4 show is that in what they did they took all 
reasonable care to see that all proper precautions 
were taken. In Kedhead v. the Midland Railway 
Company, a railway company were held not 
responsible for an accident to their train through 
a latent defect in a wheel that could not have 
been discovered by them or the makers. In 
Nugent v. Smith, Lord Justice Mellish pointed 
out that ‘In order to prove that the cause of 
the loss was irresistible, it is not necessary to 
prove that it was absolutely impossible for the 
carrier to prevent it, but that it is sufficient to 
prove that by no reasonable precautions under 
the circumstances could it have been prevented.” 
And in many English and Scotch cases, proof 
that skilled men, good materials, and proper 
regulations had been used, of itself went far to 
negative the presumption of fault, Therefore, 
if matters stood thus on this point, I should not 
hold fault proved. But they do not do so. It 
will not do to say such proof must be sufficient. 
If which should suffice for safety, 
and suffice for safety under the like circum- 
stances everywhere else, fail in one particular 
t, there is room for the presumption that 
these precautions were not duly en then. 
Now, the defenders maintain and make it part 
of their defence that the train went off the line 
through the expansion of the rails caused by 
the great heat of the sun; and here two im- 
rtant facts have to be noticed. About two 
ours before the accident a train had gone up 
the line safely, and shortly after the accident 
the down line was found to be im ble at a 
point about twenty yards further as the 
rails had so expanded with the heat that on any 
attempt being made to force them straight they 
sprang into a bend the opposite way of 3}in. 
to 4tin. off the straight ; and before they could 
be used 44in. were taken off the rails, and the gap at their 
extremity distributed by shifting several adjoining rails to a greater 
or less extent. It was explained that 44in. were taken off, not 
as being the excess in length over that required for safety, because 
if more or less were taken off a new hole would require to have 
n drilled through the rails for the bolts where the rails are 
fished. The engineers who were examined by the defenders were 
all of opinion that the expansion had made the rails bend upwards, 
and that they were broken by the engine before the train left the 
line. There is also evidence to show that the heat of the day was 
great. At Glasgow Observatory the maximum temperature was 
129 deg.; there were 11,5 hours of sunshine, and no rain fell that 
day. In this state of matters the defenders say that circumstances 
were so unprecented that the occurrence was a damnum fatale for 
which they are not responsible. It is therefore necessary to con- 
sider what is a damnum fatale, and whether the circumstances 
were unprecedented. Erskine, III., 1°28, terms damnum fatale an 
accident which can neither be foreseen nor withstood, and in the 
case of Tarrant v. Earl of Glasgow, 3rd March, 1804, the Lord 
Chancellor—Westbury—describes such a calamity in the law of 
Scotland as being the result of ‘“‘ occurrences and circumstances 
which no human foresight can provide against, and of which 
human prudence is not bound tore ise the possibility.” Plainly, 
therefore, a damnum fatale is a loss due to the occurrence of some- 
thing that could not reasonably have been expected, and not to the 
recurrence of something that might reasonably have been expected. 
Now, the expansion of the rails from heat is admittedly a circum- 
stance which is expected, and which is able to be provided against, 
and is, as matter of fact, so capable of being provided against that 


| 
il 


| 


i 


the engineers of the London and North-Western, North British, _ 


Caledonian, and various other railways, who were examined, 
had in all their experience met with only three instances 
of railway lines being distorted by expansion from heat, and 
of these three cases the present case is the only one that was not 
timeously obviated. Nothing is shown why heat should have 
affected the rails of the High Blantyre line more than those of 
any other line in the kingdom, and the absence of bad effects else- 
where favours the presumption that there must have been fault of 
some kind here. the case of the Great Western Railway Com- 
pany of Canada v. Fawcett and McBraid, it was held that “a 
railway company in the formation of their line are bound to con- 
struct their works in such a manner as to be —_ of resisting 
all violence of weather which in the climate ugh which the 
line runs might be expected, though perhaps rarely, to occur.” 


| | 
| | 
| 
| 
| | 
| | 


specially applied for the purpose. 
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But was the heat unprecedentedly great ou the 17th July, 1880? 
There have been put in evidence tables showing fully the maximum 
of heat recorded at the Glasgow Observatory during May, June, 
July, and August in 1879, 1880, and 1881, and less fully for some 
i before. On Ist July, 1880, the maximum temperature was 
29 deg. In 1872 there were two occasions on which the maximum 
temperature equalled or excelled this—3 in 1873, 0 in 1874 and 
1875, 9 in 1876, 13 in 1877, 17 in 1878, 4 in 1879, 5 in 1880, 
prior to 17th July, and 7 after it, and 19 in 1881. If it be 
assumed that the heat at Glasgow Observatory is a fair indication 
of the relative heat of the days at High Blantyre, there is thus 
no room for the idea that the heat was anything abnormally great 
there on the 17th July, 1880. But I have also been furnished 
with tables showing the maximum temperature in the shade at 
the Glasgow Observatory, and the amount of moisture and of 
rainfall during July, 1880. On 17th July of that year the tem- 
ture in the shade was higher than in any other day that month. 
ere was probably, therefore, less breeze. On the four other 
days of July, when the temperature was as high as on the 17th, 
the data are as follows :— 


Mean tem. in shade. Hours Rainfall. 
deg. deg. of sun. 
4th July 132 652 .. 121 0 
17th ,. 129 732 li 0 
133°9 66°3 10°3 0 
30th ,, os «= 97 .. O83 


There is of course no certainty that the heat was similar and not 
ter at High Blantyre. Mr. Blyth is led to think that it must 
ve been greater that day, but making all charitable allowance 
for an inference of this kind, I think there is no reason which 
would justify me in holding that the heat was, in the words of 
Lord Westbury’s definition, such that no human foresight could 
provide against it, and that no human prudence was bound to 
recognise the possibility of it. Indeed, the tables show that on 
three or four occasions before 17th July, 1880, and after the line 
had been formed, the maximum temperature was about a dozen 
degrees above what it was on that day. Now the precautions 
taken to prevent injury by expansion of the rails are, firstly, to 
lay them properly ; secondly, to examine them regularly and suffi- 
ciently ; and, thirdly, to shorten or readjust the rails if necessary. 
Mr. Dundas, one of the defenders’ engineers, in his intelligent 
evidence, fully explained the dency of the rails to travel or 
creep together owing to the passage of the trains. It is not very 
clear whether the rails travel in the direction the train goes in, 
dragged by the wheels which are thought to skid along the line to 
some extent, or whether they are pushed back by ‘he wheels in the 
opposite direction. But for the decision of this case it is not 
necessary to inquire. It seems to be thought that this creeping of 
the rails, owing to the ient, slow pace of the train, and expan- 
sion, would be down hill from High Blantyre. If so, and if 
gradually they crept together, one would expect the buckling of 
the line to occur further downhill on the down line than on the 
uphill ; and this was what actually did occur. When therefore 
this circumstance is borne in mind, that the heat was no greater 
that day than on fifty-three previous days since the formation of 
the line, that on almost all of these days it was greater and on 
some much greater, that on no other line of railway in the king- 
dom, is it shown that the rails were similarly affected to a dangerous 
extent, that on this line they have not since then got into the like 
dangerous condition, that to guard against such danger is in prac- 
tice a matter of no difficulty, and that on the down line the 
distortion is so great as it is owned to have been, this conjunction 
of circumstances points, I fear, with unmistakeable distinctness to 
the view that the pro intervals between the ends of the rails 
reasonably required for the safe use of the line had not been 
adequately preserved. 
Mr. Robert Bird, writer, Glasgow, acted for the pursuer, and 
Mr. Alex. Kennedy, writer, Glasgow, for the defenders. The case 
will be carried to the Court of Session. 


NAVAL AND SUBMARINE EXHIBITION 
LECTURES. 
SCREW PROPULSION. 

A LECTURE on screw propulsion was delivered by Mr. Robert 
Griffiths, inventor and patentee of the Griffiths screw, on the 
evening of Saturday, the 15th April. The lecturer began by saying 
that although during the half century that has elapsed since the 
propulsion of ships by the screw propeller was regarded as little 
more than an experiment, and during which its use has gradually 
extended until it has become the only means by which ocean ships 
are propelled, numerous patents have been taken out for so-called 
“*improvements in screw propellers,” very little real improvement 
has been effected, notwithstanding the large amount of attention 
which the subject bas received. Possibly this is toa great extent 
due to the prevalence of erroneous ideas respecting the loss of 
power which occurs, for one of the chief difficulties in the way of 
effecting improvements has been the uncertainty of how the loss 
was occasioned, and hence, while endless attempts were being 
made to discover the best form for the screw, the position of the 
screw with respect to the hull of the ship, which is by far the 
most important factor in the result, was overlooked. Until 
recently the slip of the screw was regarded as the measure of the 
loss of power that occurred. From the time of the lecturer’s 
earliest acquaintance with the subject he held this theory to be 
wrong, and indeed proved its fallacy on H.M.S. Flying Fish in 
1856. The screw with which she was then fitted gave an unsatis- 
factory result, as it showed more than 20 per cent. of slip. Mr. 
Griffiths was ordered to make a propeller, which was to be of gun- 
metal, and he offered to supply a pair of experimental blades of 
cast iron, guaranteed to give negative slip, though the speed would 
not be increased in consequence. The offer was accepted, and the 
cast iron blades were made from the same pattern as the others, the 
only difference being that the shanks were put at an angle, so that 
when the blades were inserted in the boss they inclined towards 
the ship. When his screw had been tried, and gave a favourable 
speed compared with the previous screw, though showing some 
15 per cent. positive slip, the blades were inserted, and were found 
to propel the ship with 6 per cent. negative slip, though the speed 
was not so satisfactory. Though this clearly proved that the slip 
by no means indicated the efficiency, or rather the inefficiency, of 
the propeller, it was of little assistance in helping to ascertain what 
became of the power that was applied to the propeller. That the 
power actually necessary to propel a ship was small in proportion 
to the power which had to be exerted through the screw to do it, 
he ascertained by some mode] experiments which he made. These 
models were fitted with clockwork for driving the screw, and he 
found that if the clockwork was removed from the boat, and 
applied to tow it, the trim being kept the same by putting in weight 
equal to that of the clockwork taken out, it was capable of giving 
it nearly half as much speed again as when propelling it by means 
of the screw. This showed that since the power necessary to pro- 
duce any given speed is proportional to the cube of that speed, the 
power actually required for propulsion was less than one-third of 
that which was expended on the screw. Consider what actually 
takes place when the screw is working in the ordinary position. 
Suppose a screw ship were being towed ; then of course the water flows 
through the screw’s disc, but the velocity at which it flows varies 
considerably at different parts of the disc. In 1875 he had an 
opportunity of making some experiments with regard to this with 
one of H.M. steam launches at Devonport. The launch was towed 
at the speed at which she was capable of being propelled by her 


own engines, which was 7 knots, and the speed at which the water 


was flowing through the disc which the screw described when 
working was ascertained by apparatus which had been 
The experiment showed 


that while the velocity of the current through the bottom 
half of the discs, and at the outsides for some distance above the 
level of the screw shaft, was approximately that at which the boat 
was being towed, a great falling off was indicated on going 
higher, until at the top, 3in. on each side of the middle of the 
boat, the speed at which the water went through the disc was ce f 
34 knots, or half the s at which the boat was being towed. 
The screw pushes the ship forward by pushing the water back, and 
accelerating the currents to a velocity approaching that due to the 
pitch and revolutions of the screw. Hence there is a very unegual 
distribution of power over the screw’s disc, for most of the power 
is, of course, expended at the top of the disc where the velocity of 
the current is naturally slow, and consequently is greatly ac- 
celerated, and very little over the bottom part of the screw’s disc, 
where the velocity is but slightly accelerated. And since the 
blades of the screw meet with little resistance in passing over the 
lower part of the disc, but very great resistance as they approach 
the top, a series of jerks is given to the screw shaft, which is the 
cause of vibration. He has frequently met with persons who were 
under the impression that the bottom blade met with more resist- 
ance and gave more thrust than the top blade, an impression 
which is entirely contrary to fact, and which seemed to arise from 
the idea that the screw was affected by hydrostatic pressure. 
But that is not the case. The dynamometer diagrams obtained from 
H.M.S. Rattler showed very clearly the great increase of resistance 
the blades encountered when they were vertical, for with her two- 
bladed propeller the thrust was found to vary from 2°9 tons, when 
the blades were horizontal, to 4°1 tons when vertical; and, as in 
the latter position, the blade at the bottom could ter no 
more resistance than when horizontal, this great increase of thrust 
must have been entirely due to the extra resistance offered to the 
top blade. Hence we see that at those parts of the screw’s disc 
where the water is being dragged with the ship, and which are 
about the top behind the full part of the run, the greater part of 
the power is exerted, and, ragging away the water, it causes 
much less pressure to be given to the stern by the closing in of 
the water than there would otherwise be, and the ship encounters 
much more resistance in moving forward ; for the pressure of the 
water closing on the stern balances to a great extent the pressure 
on the bow, so that if this pressure on the stern is reduced, greater 
force is necessary to move the ship forward. In the Admiralty 
model experiments, ducted by the late Mr. Froude, a model 
was towed and its resistance ascertained; then the screw was 
worked behind the model in a frame quite independent of the boat, 
and it was found that the towing resistance of the boat was 
increased 40 per cent. The experiment was repeated with the 
models of several successful merchant ships, and with those the 
increase of resistance caused by the screw was very nearly as 
much. The enormous suction that the screw is capable of causing 
was shown by a working model which was exhibited some 
four or five years ago at the Royal United Service Institution. 
This was fitted with a ree pipe, which led from a compart- 
ment inside the vessel, and could be pushed out close to the screw. 
The water would, it was found, flow in by gravity through this 
pipe and fill the compartment in ten seconds ; but if the pipe was 
pushed out to the screw, the screw when propelling would cause 
such a suction that it would empty the compartment in eight 
seconds, a loss of only 19 per cent. of speed being occasioned while 
the operation was going on. The long course of experiments which 
he carried out on working models enabled him to ascertain that 
whenever a screw was working, as in existing ships, within a short 
distance of the wedge of the stern, it caused the water to close 
with very much less pressure on that part of the wedge, and in 
consequence considerably more thrust was necessary to cause the 
ship to move forward than would otherwise be required. He then 
tried the effect of moving the screw away from the wedge of the 
stern, and found that when the screw was placed further aft more 
speed was obtained, and that the speed increased as the screw was 
moved aft until it was placed two-thirds of its diameter from the 
ends of the wedge of the run. With the screw in this position a 
maximum speed was obtained of at least 12 per cent., and in some 
cases as much as 15 per cent. more than with the ordinary arrange- 
ment. Again, when the screw was moved further aft than this, 
the speed fell off gradually. The increase of speed was owing 
to the screw retarding the vessel less as it was moved away 
from the tapered surface of the hull; but when it had been 
moved more than two-thirds of its diameter it got behind the 
place where the currents from each side met, and as the flowing 
together of these currents offers considerable resistance to the 
screw, a falling off in the thrust takes place if it is fixed further 
aft than this, and its efficiency is reduced. The lecturer exhibited 
a model to show how the stern of a ship should be constructed so 
that the screw may be in the position which he regards as the most 
efficient, and by means of which a speed is obtained at least 12 
cent. more than with the ordinary construction, this being equal to 
increasing the power 40 per cent. Vibration is altogether prevented, 
and the steering much improved by this arrangement. A way by 
which existing ships may be altered so as to obtain these advan- 
tages was shown by a second model, and also by a diagram. The 
screw is removed from the screw-frame, and the rudder-post havin, 
been cut, a bearing is inserted in it. The screw shaft is lengthen 
either by putting a short piece between the couplings inside the 
ship or by welding a piece on the end so as to pass right through 
the bearing in the rudder-post. This brings the screw about the 
right distance from the end of the run, and for affording additional 
strength to the rudder-post the bottom part of the screw frame 
may be plated over. A new rudder is used, the form of which is 
such that it leaves room for the screw to work. He has found 
that this form of rudder requires much less surface than the ordi- 
nary rudder to give the same effect in turning the ship, for when 
the surfaces of the two rudders were of the same area, the rudder 
of this form would turn the boat equally as fast, and in 
the same space, though put over ozly a little more than half 
the angle that the other was. Another advantage con- 
nected with this form is that when the screw is not working 
the rudder is able to steer the ship efficiently. The difficulty of 
steering many screw ships under the same conditions is well 
known, and jias led in cases of machinery breaking down to dis- 
astrous results, He has another arrang t, the essential differ- 
ence compared with the former one being that the ordinary rudder 
is used, it being suspended on a new frame p behind, and 
firmly attached to the ordinary screw frame. In either case the 
increase of speed would be the same, as it depends simply on the 
screw being moved away from the run. The cost of carrying out 
either of these alterations would be small in comparison with the 
value of the increased speed that would result. To take a rough 
estimate, to increase the speed of a ship 12 per cent. requires the 
engine-power to be increased 40 per cent. Now, taking the value 
of marine engines at £45 per nominal horse-power for the first cost, 
the coal required for their consumption, the space occupied in the 
ship by the coal, the cost of repairs, &c., would, ata very moderate 
calculation, amount to a similar swn, so that an increase of 
12 per cent. in the speed of a ship would be equivalent to 
an increase in the value of the ship of £3600 for eve 
100 nominal horse-power of the engines that are in her; and, 
compared to this, the cost of the alteration becomes insignificant. 
The lecturer also exhibited a diagram showing a screw propeller 
which can be applied to ordinary ships without any alteration being 
required. This screw comes close to the rudder-post, and he states 
that with an ordinary width of screw frame the substitution of a 
screw of this form for an ordinary screw gives an increase of 5 to 
8 per cent., or about half the advantage of the complete alteration. 
Several screws like this have been made, and have —- a highly 
ey have been 


satisfactory result in each of the cases in which t 

applied. e ships that have already been fitted with them are 
the Retriever, Elephant, Great Northern, John Pender, and a 
small steamer at Penang, and one has been made for the Mercedes, 
but has not yet been put on. In the cases of the Retriever and 
the Elephant a knot and half a knot were gained respectively. 
Measured mile trials were not made in the other cases. In addition 


to the increase of speed in each case there was a decided improve- 
ment in steering, and the vibration was much reduced. In building 
the Adjutant, Messrs. Barclay, Curle, and Co. adopted the system 
more fully by making the screw frame considerably wider than 
usual and placing the screw close to the rudder-post ; but the only 
comparison that could be made in this case was that in her first 
voyage out, carrying half as much cargo again as the other vessels of 
the same line, she made a quicker passage with a lesser consumption 
of coal. When the enormous resistance encountered by the blades of 
a screw when passing through the retarded currents is borne in 
mind, considerable light is thrown upon some results which. have 
been obtained recently from screw ships by reducing the diamet 
of the screw propeller. In three Atlantic steamers, the particulars 
respecting which are given in the paper read by Mr. Maginnis at 
the Institution of Naval Architects, new propellers, smaller in 
diameter than their original screws by 2ft. Gin. in two cases and 
lft. 4in. in the other, were fitted, and a gain in speed of a half, a 
third, and a half of a knot per hour respectively resulted, with a 
considerable saving of coal on the voyage. This advantage was 
entirely due to the smaller screws acting less on retarded water at 
the top of the disc. But the most conclusive proof was given by 
H.M.S. Iris, which was fitted with 18ft. 6in. diameter four-bladed 
screws, the blades having wide points ; and the resistance encoun- 
tered by these in their passage through the retarded currents close 
to the top of the run was so great that considerable negative slip 
resulted, in consequence of which the currents would press on the 
back of the blades at the outside of the disc, and neutralise part 
of the thrust, causing an unsatisfactory speed to be obtained ; for 
when the ship was fitted with four-bladed Griffiths’ screws 16ft. 3in. 
diameter, and afterwards with two-bladed Griffiths’ screws 18ft. 1}in, 
diameter, which, owing to their narrower points, would experience 
much less resistance there, a gain of nearly two knots in speed 
resulted, the slip increasing to 5 per cent. positive. The 
lecturer then w attention to what he claimed to be 
an exceedingly simple and inexpensive plan of preventing the waste 
of power explained in the earlier part of the lecture, namely, the 
loss caused at the top part of the screw’s disc by most of the power 
being exerted there on the retarded currents, the dragging back of 
which increases the ship's resistance so enormously. Models 
showing the application of the apparatus to a single screw, and to 
twin screws, were exhibited. The single screw model consists of 
two plates attached to the top part of the screw frame. These 
lates form part of cylindrical surfaces, the upper one being at a 
Ssenee equal to about ,', the diameter of the screw from the 
ints of the blades, the surface extending in the fore and aft line 
rom some distance in front of the screw to the rudder-post, and 
about one-third of the screw’s diameter on each side of the screw 
frame. The lower surface comes as close as possible to the points 
of the blades of the screw, and extends the same distance on each 
side of the screw frame, but in the fore and aft direction only 
extends from opposite the middle of the points of the blades of the 
screw to the rudder-post. From these plates, which as yet have 
only been tried in a model, the lecturer anticipates very favourable 
results. So far they showed a very marked influence in increasing 
the current of water through the top of the screw’s disc, and this 
leads to the vessel being less retarded by the action of the screw, 
the evil being diminished not simply in proportion to the increase 
in the velocity of the current, but, owing to the more equal 
distribution of power over the screw’s disc, in a ve 
much higher ratio. In fact, the experiment showed, 
though it might seem incredible, that this agente increases 
the speed of a ship 7 to 8 per cent. The apparatus for 
twin screws is similar, the only difference being that the plates in 
this case, instead of being over the tops of the screws, are placed 
more on the sides next the ship, which is the part of their discs 
through which retarded currents pass. With regard to the protec- 
tion of the screw propeller from being fouled and injured by ropes, 
wreckage, or floating substances, the officers of the Royal Navy are 
fully aware of the liability of ships becoming disabled, and are 
most anxious that steps should be taken to prevent what, in all 
probability, will prove a most fruitful source of disaster whenever a 
naval engagement occurs. The application of a cylindrical cover 
over the screw propeller has been pro’ at various times, but 
has invariably, when tested, caused a very considerable loss of 
speed, and the problem remained in this condition until the 
lecturer made some experiments in 1873 and 1874, by which he 
ascertained that the Bees, wi resulted from the screw being unable, 
under those circumstances, to obtain sufficient water to act upon. 
For overcoming this defect he tried the application of an enlarged 
entrance or funnel mouth which should gather in water into the 
cylindrical part of the casing. This led to a much better speed 
being realised, the casing then increasing the speed slightly, except 
when the screw was unusually large in proportion to the ship. These 
results having been brought before the Admiralty, the Lords deter- 
mined to try a casing of this form on H.M. gunboat Bruiser in 1875. 
The cylindrical part of the casing was made (ft. lin. diameter, the 
screw being 6ft. diameter, and the funnel mouth was made 7ft. 
diameter, thus giving an area about 35 per cent. larger at the 
entrance for allowing the water to get to the screw. The Bruiser 
when tried on the measured mile made a mean speed of 8°280 
knots, the speed previous to the application of the casing having 
been 8°016 knots; and, in addition to this increase, there were 
other decided advantages, for the vibration was very much reduced, 
and the vessel answered her helm much more quickly. It was 
found, too, during some heavy weather that she encountered in the 
Channel, that the screw had no tendency to race when the vessel 
was pitching. To obtain additional proof of the advantage in 
speed, the Lords of the Admiralty afterwards ordered two more 
trials to be made with the casing and two without, and these fully 
confirmed the first results. Though this casing gave a decided 
advantage, Mr. Griffiths has since found that it was not by an: 
means the best form that could have been used, for the ana 
ments that he has since made have shown that a screw draws in 
water opposite the forward part of the periphery for about half the 
width of the points of the blades, and opposite the after half drives 
it out. If this driving-out action is prevented, which can be done 
by fixing a cylindrical ring over that part, more resistance is 
offered by the water to the propeller, and more thrust is obtained ; 
but if the drawing-in action of the front part of the periphery is 
prevented, the whole of the suction of the screw is concentrated on 
the stern of the ship. This increases the ship’s resistance very 
much. Hence it is nece: that the casing, if it is to extend 
further forward than the middle of the points of the blades of the 
screw, should be enlarged there. One of the models in the lecture 
hall was fitted with a casing over the screw which, while giving 
most complete protection to the propeller, is better suited for 
speed than the one which was applied to the Bruiser. This casing 
consists of two cylindrical rings, one, which is just large enough 
for the screw to work in, extending from the middle of the pro- 
peller to the rudder-post ; and the other, which is about one- 
eighth larger in diameter, is attached by suitable fastenings, so 
that its after edge overlaps.somewhat the forward edge of the 
smaller ring. By this arrangement, though the screw is completely 
covered, the drawing-in action of the forward part of the periphery 
of the screw is in no way checked, and should the forward ring 
take in more water than the screw requires, the excess can pass 
between the rings without ing a resist to the forward 
movement of the ship. Radial bars can be fixed in the forward 
ring so as to reach from the run to the outside of the casing at a 
convenient angle for turning off floating substances, which would 
otherwise enter and foul the propeller, and the casing may be 
stiffened by fixing struts between the rudder-post and the small 
ring at the after end. The screws of some steam trawlers now 
being built for the National Fishery Company will be protected in 
this manner ; but when it becomes generally known that by this 
arrangement the screw can be protected without loss of speed, 
which will be proved by those boats, it will be well worth the con- 
sideration of shipowners whether the safety resulting from its 
application would not render it worth while for all ships to be 
tted with it. 
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LETTERS TO THE EDITOR. 


[We do not hold ourselves responsible for the opinions of our 
correspondents, 


THE FOUNDATIONS OF MECHANICS, 


Sik,—It is asked why does a train move when the power and the 
resistance are equal? Your correspondent ‘‘ ®. II,” says the pull on 
the draw-bar is “‘ always precisely balanced,” and that the resist- 
ance is the measure of the pull. Not at all; the resistance is only 
the measure of the strain on the bar. Though the weight of the 
train is an unvarying quantity, yet the resistance varies with the 
speed; if, then, the resistance of a train at rest be 5 and the pull 6, 
a speed is soon gained at which the pull and the resistance are 
balanced ; but if the resistance be 5 and the pull 10 a high speed 
will be attained before they are balanced ; at all speeds the resist- 
ance will determine the strain on the bar, but in no case will it 
determine the power employed—not exerted—to overcome such 
resistance. If we put the resistance in one scale and call it 5 |b., 
and the power or pull in the other and call it 10 1b., the strain or 
pull on the balance at both ends is the same, that is 5 lb.; yet the 

ull and the resistance are not equal, but are as 10 to 5, unless it 
that 10 lb. becomes 5 when it has only a resistance of 5 to over- 
come. If one half of a train breaks away from the rest when the 
engine has a pull of 2 tons, the strain on the bar is suddenly 
lowered to 1 ton, but the pull of the engine is 2 tons as before, 
except means be used to shut off steam in proportion. In a tug of 
war the strain on the rope is simply the resistance offered by the 
weaker party. If all the resistance the weaker party can offer be 
10 cwt., and the strength of the rope be 10 ewt. and 1 grain, the 
stronger y can never break the rope, though their power be 
12 cwt.; but though we have only a strain on the rope of 10 ewt. 
we have an unbalanced force of 2 cwt., which produces motion in 
the particular direction in which it is exerted. It follows from 
what I have said that the assertions of ‘‘@. 11.” are untrue when he 
says that “‘a pull cannot by any possibility be greater than the 
resistance, use the resistance is the measure of the pull.” 
Todmorden, June 5th. Epwarp 


Sin,—In Mr. Browne’s letter which appeared on page 405 of the 
last number of THE ENGINEER will be found the following remark- 
able passage :—‘‘ The force exerted by a steam engine is measured, 
as every practical engineer knows, by the area of the cylinder multi- 
plied into the steam pressure—a quantity quite independent of the 
resistance. Suppose we have two engines and trains exactly alike 
and starting from rest at the same moment, but one of them having 
150 Ib. ecg in the cylinder, and the other 100 lb., does ‘®. 1.’ 
really hold that the one is exerting no more force because the 
resistances are equal?” The italics are mine. 

Mr. Browne has — properly given his readers a list of 
authorities which may be consulted on the laws of matter and 
motion, Permit me in turn to direct Mr. Browne’s attention to 
Pambour’s ‘‘ Theory of the Steam Engine,” which he has over- 
looked. That work was written many years ago, and the author 
had for one object the oversetting of the very view which Mr. 
Browne would now endeavour to galvanise again into life. He 
will find that Pambour supplies elegant and ample mathematical 
proof that the power exerted by an engine is determined, not by the 
pressure of steam and area of the piston, but by the resistance. In 
other words, the pressure in the cylinder is always precisely equal 
to the resistance offered to the piston—no more and no less; and 
if Mr. Browne had been in the habit of working out diagrams from 
the trial of portable engines on the brake dynamometer, he would 
have very quickly discovered that the pressure in the cylinder is 
invariably dencanined by the load on the brake, which has to be kept 
in suspension. Iam, of course, supposing that there is sufficient pres- 
sure in the boiler to keep the engine at work. As regards the two 
1 tives, if the resist: is the same,one engine cannot have 100 1b. 
in its cylinders and the other engine 150lb, Mr. Browne suggests a 
case which is impossible of occurrence. He will find my arguments 
in favour of resistance eT equilibrating force so irably 
dealt with by Pambour—especially as regards this very point con- 
cerning the pressure in the cylinders of a locomotive—that I shall 
at present say nothing more on this aspect of the subject. I feel 
sure that Mr. Browne has overlooked Pambour’s investigations, or 
he would not have written as he has done. 

Turning to the last ph of Mr. Browne’s letter, in which 
he says that motion is never destroyed without producing some 
equivalent effect, I reply that motion can produce no effect but one, 
namely, motion, Thus when a projectile splits an armour-plate, its 
motion produces motion in the pieces of the plate. hen the 
wind blows on the sails of a ship it loses motion, which is trans- 
ferred to the and soon. I asked Mr. Browne to cite a single 
instance in which motion is destroyed without reproducing motion, 
and he replies that when heat is applied to ice it does not melt the 
ice, and yet the ice is no hotter. e must, indeed, have been in 
a great hurry when he wrote this. Is he aware that the specific 
heat of ice has been determined by direct experiment, and that it 
is ‘504, that of water being unity? If ice has a less temperature 
than 32 deg., itcan be heated. Takea pound of ice congealed round 
the bulb of a thermometer; let the temperature of the ice be 
20 deg. If now the ice be cautiously warmed the thermometer 
will go on rising steadily to 32 deg., none of the ice being liquefied. 
This heat once reached, the further application of heat will not 
cause the thermometer to rise ; but it does not rise because the ice 
ts melting. In a word, the example of motion destroyed without 
producing motion cited by your correspondent, has no existence 
outside his own imagination. 

Thus, then, in reply to my arguments, Mr. Browne has cited 
three impossible cases: (1) That the work done by a stationary 
engine is independent of the resistance; (2) that in the case of two 
locomotives with an equal resistance and the same in all respects, 
one could have a pressure in the cylinder 50 per cent. greater than 
the other; and 6) that the communication of heat to ice will 
neither melt;it nor make it hotter—a statement so absurd that I 
anticipate the appearance of a letter next Friday in your columns 
withdrawing it. 

If an able mathematician like Mr. Browne can adduce no more 
formidable arguments than these against my views, my victory is 
complete. 

Tam quite at a loss to understand what is the difficulty which 
Mr. Browne finds in accepting my views. They are identical in all 
respects with Clerk-Maxwell’s, only Maxwell, as I have shown in 
my last letter, refers to heat alone, while I extend the analogy to 
every form of motion. 

Let me point out to Mr. Browne, that although it is as certain 
as oe pg can be that electricity is not a fluid, yet it has been 
found so convenient to deal with as though it were one, that it is 
always treated as such. Electricity is no doubt a mode of motion 
just as heat and lightare. Thus electricians are really dealing with 

uantities of motion, and treat it as Clerk-Maxwell treated heat. 
only all forms of motion were dealt with on the same basis, the 
teaching of dynamics would be simplified, puzzles would be solved, 
and real progress would be made, While we adhere to the old- 
fashioned methods, nothing of the kind is possible. They had to 
be abandoned before any real progress could be made with the 
mathematical theory of heat; they had to be abandoned before 
ess could be made with the mathematics of electricity. bape | 

. Browne should so ardently eppose my suggestion, that all 
dynamical questions should be treated on the same system, I am, 
as I have said, at a loss to understand. Perhaps he will =“ 


me. . 
London, June 6th. 


S1r,—Mr. Browne is mistaken in saying, in reply to “®, II.,” 
that ice cannot be heated by the application of heat. This is only 
true when the ice is melting, liquefaction absorbing all the heat 
applied and converting it into water. Ice absorbs in this way 


142°4 units of heat per pound. If the ice was not liquefied the 
same amount of heat would have raised its temperature to 313 deg. 
Up to the melting point ice behaves like any other solid, and can 
be made sensibly warmer by the application of heat. It seems 
strange that your correspondent hen have fallen into so obvious 
an error. 

It may interest some of your readers if I reproduce here from a 
“* Practical Treatise on Heat,” by Thomas Box, 2nd edition, 1876, 
the following data concerning the number of units of heat 
absorbed yo lb. of each of the various bodies named during the 

it 


process of liquefaction :— 

Increase of tem- 

rendered latent 

by liquefaction, 
Ico to-'water.. | 142°2 281 deg. 
Sulphur. . 16°8 83 
Tin .. 25°6 450 », 
Lead 309 ,, 
Zine 50°6 580 45 
Bismuth | 22°8 740 4, 
233°0 1574 ,, 
Beeswax 78:7 175 
Spermaceti .. 46°4 145 5, 


Mr. Browne would have been quite as accurate if he had cited 
any one of the substances named in the table as ice. Ice is so 
often referred to as an example of heat becoming latent in lique- 
faction, that some people appear to have quite lost sight of the 
fact that there is nothing exceptional about its behaviour. 

Surbiton, June 6th. 


BOILER INSURANCE, 


S1k,—Perhaps you will kindly allow me to express my surprise 
at your article in last week’s ENGINEER, on the ‘“‘ Morality of 
Boiler Assurance.” 

Allow me to say that you need not have quoted Mr. Fletcher and 
singled him out particularly for censure, &c., as I can give you a 
ad authority and name than Mr. Fletcher, viz., the late Sir 

- Fairbairn, who told his own nephew that in starting a 
“Boiler Assurance Company,” he was holding out a premium 
—offering a premium I believe he said—on boiler explosions ! 

In your remarks, Sir, you seem to lose sight of the great fact that 
these boiler assurance companies do not insist upon examination of 
the boilers at all before insuring them, but to allow them to go on 
from bad to worse, and ultimately to explosions, receiving all the 
time the premiums; and not content with doing this, they endea- 
vour, and do do it, to discountenance honest pe bond fide inspec- 
tion—I have more than once experienced it, Sir—and delight in 
snatching boilers already under inspection, in order to ‘‘ insure 
them.” There are great numbers of boilers insured that have never 
been inspected at all efficiently, and boilers that I have myself con- 
demned have been eagerly taken hold of by these companies 
by means of their travelling and touting agents. 

At this very moment one of these boiler assurance companies are 
burning their fingers I hope by interfering in the case of a boiler I 
have myself condemned for very good reasons, and of which you 
will hear more anon in all probability. JOHN Swirt. 

400, Monument-road, Birmingham, 

June 7th. 


S1r,—I see in last week’s edition, in reference to the late boiler 
explosion near Manchester, you make reference to boilers having a 
thorough examination by competent men frequently. I would 
like to ask some of your readers what they would think of an 
insurance com after promising to come at once and 
examine boilers which would be all clean and cool for them, as we 
had been standing all the week, writing letters or saying 
there was no need of an inspection this time, and yet I have knocked 
several holes in, and we are compelled to have a new bottom put in 
thesame boiler through the plates beingcorroded away. The thickest 
part of any plate was not more than ,’; and several not more than 
1's thick, and carrying 501b. pressure. I may say thatI mentioned 
it to the inspector the last time he was here about the same boiler 
getting rather thin, and he seemed to treat the matter very light, 
og er pe was no danger with such a boiler at that pressure, yet 
if he only taken the time to have given the boiler a good ham- 
mering he would have driven the hammer through several of the 
plates. Then I have not had one inspector from this company yet 
that has hammered the boilers at all, yet I have seen the Midland in- 
spectors thoroughly hammer them all over. I have this week advised 
my firm to give up — altogether, or change to the Manchester 
Steam User’s or the Midland, as these are the only two companies, 
in my opinion, that have trustworthy inspectors. I may say that 
the boiler is of the Rastrick type, with two puddling furnaces work- 
ing into it. By inserting this in your next issue you will much 
ob ENGINEER. 

une 


HYDRAULIC SHIP LIFTING DOCKS, 


Srr,—My attention has just been called tothe engravings and 
description of hydraulic ship lifting docks which appeared in your 
journal on the 19th May last, having the names of Messrs. Clark 
and Standfield as engineers attached to them. 

As this article may convey the idea that Messrs, Clark and 
Standfield were the constructors and engineers of the hydraulic 
docks described in it, I beg leave to inform your readers that the 
firm in question were not even in existence at that time, and had 
nothing whatever to do with the designs of either the Bombay or 
Malta Docks, which were manufactured and erected by the firm of 
Messrs. Emmerson, Murgatroyd, and Co., engineers, Stockport. 

Mr. Standfield was simply employed to superintend the erection 
of the Bombay Dock, but took no part in the erection of the 
Malta one. 

I think it right also to mention that a very large share of the 
credit of the Bombay Dock is due to Mr. Sydenham Duer, who 
devoted a great amount of time and ability to the design and 
direction of all the details of this work. 

I may also add that I have a share in some of the improvements 
described in this article, and that I am uainted with others 
much more important, which before long will be shown to make 
the hydraulic dock competes very favourably as to price with the 
depositing docks, while they retain all the advantages of the former 
system. J. EMMERSON. 

. Peover, Knutsford, Cheshire, June 5th. 


UNIVERSITY COLLEGE, LonpoN.—Mr. L. F. Vernon Harcourt, 
M. Inst. C.E., has been appointed Professor of Civil Engineering 
and Surveying. Mr. Kenedy retains the Professorship of Engineer- 
ing and Mechanical Technology. 


SouTH KEnsincton MuskuM.—Visitors during the week ending 
June 3rd, 1882 :—On Monday, Tuesday, and Saturday, free, from 
10 a.m. to 10 Museum, 19,761; mercantile marine, building 
materials, and other collections, 13,744. On Wednesday, Thurs- 
day, and Friday, free, from 10 a.m. till 6 p.m., Museum, 
5086 ; mercantile marine, building materials, and other collections, 
4288, Total, 42,889. Average of corresponding week in former 
years, 50,130. Total from the opening of the museum, 20,997,721. 


THE INSTITUTION OF CIVIL ENGINEERS. 


COAL WASHING, 


Ar the meeting on Tuesday, the 9th of May, Sir Frederick 
Bramwell, vice-president, in the chair, the paper read was “ 
Coal Washing,” by Mr. Thomas F. Harvey, Assoc. M. inst. C.E. 

The object of this communication was to describe the operations 
and the machinery employed in connection with the separation of 
coal from the schistose and other impurities associated with it, 
having special reference to the manner in which this was 
accomplished in South Wales. The necessity for a discussion of 
the question was shown by a consideration of the effects resulting 
from the use of impure coal in metallurgical operations, and in 
generating steam in boilers. The loss due to a given percentage of 
incombustible impurities in the fuel was estimated, and it was 
shown that, from purely ical considerations, hing 
should not be neglected. Attention was drawn to the present 
practice of working chiefly the purer seams of coal, leaving the 
thin shaly seams to be won at a future time. Coal washing had 
been forced upon the attention of neighbouring Continental 
States, owing to the coal being less pure than in this kingdom. 
The difficulty of extracting coal, without at the same time extract- 
ing shale from the mine, was next stated. The relative proportion 
and value of lump and small coal was noticed, and the 
manner in which the whole of the coal was treated, from 
its first appearance on the pit bank and previous to wash- 
ing. The broad principle underlying all systems of coal 

hing was jated, and reference made to the earliest 
and simplest method, consisting in sip. the mixture of 
coal and shale in a current of water. This system was illustrated 
by the action of a stream, depositing in its course solid matter 
according to certain laws, from which was deduced the corollary 
that, in order to separate bodies according to their specific gravities, 
preparatory sizing must be effected. The trough system at 
‘Tredegar, a development of this method, was described, and a 
sketch was given of the means adopted for raising and conveying 
the coal from the colliery screens to the heads of the troughs. 
The chief objection to trough washing was that a fair result 
depended not upon the regularity of mechanical motion, but upon 
the assiduity and care with which the operations were canducted. 
The method was characterised by simplicity of construction, 
economy in first cost, and moderate efficiency when conditions 
favoured it. But the question of cost was secondary, the primary 
object bemg the attainment of clean coal, the difference in value 
as fuel between clean and dirty coal being so great as to warrant 
the expenditure of extra capital for the object in view. In the 
instances named, the operations were carried out in the vicinity of 
the colliery, but frequently the output from several collieries was 
dealt with at one central establishment, to which the coal had to 
be conveyed. It was necessary to consider various reasons for and 
against carrying coal in a particular class of railway wagon, and 
the opinion was given that an end-tipping wagon had seve 
advantages which, taken as a whole, would probably determine it 
to be superior to those of the hopper-bottom class, 

The several operations connected with the washing of coal by 
machinery were described under the subdivisions of tipping, 
screening, crushing, transmission, and washing, and appended to 
each subdivision was a description of the manner in which each 
operation was conducted at the new establishment at Dowlais, 
where there was a machine capable of oe about 300 tons 
per day. Two kinds of tip were noticed, viz., the = tip, or 
that actuated by mechanical means, and the self-acting tip, 
operated by the load brought on to it. The former needed some- 
what less height, but the balance of advantages was in favour 
of the latter. A self-acting tip for discharging railway wagons 
sidewise was alluded to as in use at the Denain collieries in 
France; but the self-acting tip erected at the Dowlais new 
establishment was considered to possess some features which 
entitled it to minute description. Much of the coal required to be 
washed was too large to be effectually operated upon till it had 
been screened and crushed. The fixed flat-bar screen, almost 
universally adopted at collieries and at coal-shipping ports, was 
considered, and its defects pointed out. Guinotte’s flat-bar 
screen, which received a swinging motion, the reciprocating screen, 
and the revolving screen were then successfully described. The 
difficulties arising in sereening from the choking up of the spaces 
received attention, and some modes adopted for the purpose of 
overcoming the difficulty were stated. 

Before dealing with the subject of crushing, the method of 
hand-picking, previous to delivery to the crusher, was suggested as 
an economical and suitable adjunct to washing, and the continental 
practice of preparing coarse coal for market, where fine coal only 
was washed, was described. First, a circular revolving table, 
which the coal was carried slowly round ; secondly, a flat endless 
belt, stretched over two ms, carried the coal forward, and 
operatives picked out the lumps of shale. The most suitable class 
of machine for general use in the operation of crushing seemed to 
be a roller-crusher, having one pair, two pairs, or three pairs of 
fluted rolls ; but when small lumps had to be reduced to a coarse 
powder, experience was in favour of machines acting by percussion. 
Several varieties of crushers were dealt with, and the precautions 
taken to prevent damage being done to the rollers by pieces of 
iron getting accidentally between them were treated of. Some of 
the different methods by which coal was conveyed from one part 
of the washery to another were next discussed. (1) Trans- 
mission by simple inclined shoots, suitable for only short distances. 
(2) Conveyance by water running in troughs placed at a slight 
inclination. (3) Vehicular transmission. (4) Conveyance 
horizontally, by Archimedean screw, or creeper. (5) Chain 
carrier. (6) The elevator, which seemed an indispensable machine 
in all washing establishments, and in which coal was raised in 
buckets capable of holding from 201b. to 100lb. each. The pro- 
cess of washing might be effected either by causing an upward 
current of water to pass through the coal, or by allowing the coal 
to fall through a great depth of still water. The principles upon 
which separation was effected by these methods were stated. 
Marsaut’s machine operated by a fall through still water. The 
action of the upward-current machine was then described, and it 
was stated that the length of the washing bash in the latter 
machine was almost universally limited to about 5ft. It was 
suggested that by placing the piston at the side of the bash, 
instead of at the rear, its length would not be so restricted, and a 
more economical result would be attained. Endeavours had been 
made to determine theoretically the limit of the difference between 
the sizes which might be treated in the same bash, but owing to 
the great diversity of forms of the particles ne universal rule 
could be established. Tables were given showing the result of 
good practice in America and on the Continent. Below one- 
eighth of an inch the coal could not be well washed in the above 
types of machines, neither could it be easily classified by the 
processes of screening that had been mentioned. Coppée’s or 
Lurich’s system for washing fine coal ‘was next described, as 
carried out on the Continent ; it was believed that this excellent 
system had not, in one instance, been adopted in thiscountry. It 
was the only existing system known to the author as suitable for 
washing fine coal. Sheppard’s machine, as erected at Dowlai.. 
was minutely described. There was also at Dowlais a washing 
establishment which had been erected some fifteen years, and at 
which there were two ‘‘ Bérard” machines of four bashes each, 
equal to an output of 480 tons per day. Finally, a description 
was given of extensive machinery erected about eight years ago 
at the works of the Ebbw Vale Company. ; 


THE public debt on December 31st, 1881, in the Australian 
colonies :—New South Wales, £14,903,919 ; Victoria, £22,064,749 ; 
South Australia, £9,865,500 ; Queensland, £12,192,150 ; Tasmania, 
£1,943,700; Western Australia, £361,000; New Zealand, 
£28,583,231 ; total, £89,910,242. 
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HEATING FURNACES, EDGE MOOR IRONWORKS, U.S. 


PONSARD GAS FURNACE, 


Scale 1 Foot. 
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General Plan & Section aw. b. 


EDGE MOOR IRONWORKS. 


Tux Edge Moor Iron Company, of which Mr. William Sellers 
is president, Mr. Geo. Sellers, general superintendent, and Mr. Eli 
Garrett, secretary and treasurer, has its works situated on the 
banks of the river Delaware, near Wilmington, State of Delaware, 
and it owes its inception to the enterprise of the well-known 
mechanical engineer of Philadelphia, Mr. William Sellers, whose 
high-class machine tools, and the position he has taken in the 
States in the matter of standard sizes for mechanical details, 
have earned him the title of the “ Whitworth of America.” 

As a practical carrying-out of many of his far-reaching ideas, 
a at Moor presents a subject of 

complete the ore and fuel delivered 


on the wharf, and brought by barge from the upper Delaware, 
will be reduced, puddled, rolled, forged, and fitted, finally being 
delivered either to rail or ships as finished parts. of bridge or 
roof work. 

Parallel to the wharf, and about 400ft. in length, runs the 
puddling house, in the centre of which stand the blast furnaces 
for reduction of the ore, delivering on either side to the puddling 
furnaces, eight on each side, which are built on the regenerative 
principle of Ponsard, with modifications, and an ingenious 
arrangement of mechanically rotating puddling hearth. This 
hearth is lined with wrought iron tubes through which water is 
pumped, and which are covered with the fire-brick lining. The 
mouth is run against the mouth of the furnace, of which the 
gas and air inlets are just opened by swinging back the door, the 


mixed gases then playing directly on the molten metal and 
returning under the ge at the mouth down towards the 
outlets, where they do duty in the regenerator, and finally pass 
through and round a small tubular boiler, which supplies steam 
for working the details of the furnace. The hearth is rotated by 
a small pair of engines on the hearth frame, the whole frame 
turning on a pivot or hinge away from the furnace mouth, when 
a pair of tongs on a light type of hydraulic crane, by which 
they are run back and forth by direct pressure, comes into 
operation. 
The bloom is operated next in the hydraulic squeezer, which 
is horizontal, formed of two lower a on the ion level, and a 
irregularly-shaped corrugated roll above. The bloom is 
thrown in and out by hydraulic cylinders below, and the position 
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of the rolls and all gear connected with it are brought under the 
control of one man. 

The heating furnaces stand next in order, being again on the 
Ponsard principle, and one of which, having a capacity of 40 tons 
in ten hours, has lately been erected for steel plate rolling. 
These furnaces have only the heating hearth inside the building, 
the fuel-feeding arrangements being outside, protected by iron 
roofs, and all provided with rail tracks of narrow gauge, by 
which the fuel is brought from the wharf. In the same mill, 
and stretching across it, stand the plate rolls, while in the 
parallel mill are the cogging and finishing trains. Between the 
two rolling mills lies the boiler house flanked by the engine 
rooms. 

The plate train has 30in. by Sft. rolls operated by hy- 
draulic cylinders, instead of the usual screw levers. There 
are screws of a small diameter, by turning which with a 
small hand wheel the position of the roll is regulated, but 
the strain is taken and the work done by single-acting hydraulic 
cylinders above in the top of the housing, working with a pres- 
sure of 600-1b, per square inch supplied from accumulators in the 
engine-room. The train is driven by a pair of high-pressure 
non-condensing oscillating cylinders, by Jas. Moore, of Phila- 
delphia, with hydraulic reversing gear. The cylinders are 36in. 
by 42in., and work diagonally on to a 14in. crank shaft, both on 
the same crank without fly-wheel. The boilers are six in number 
and of the Lancashire type, with the Galloway furnace and 
tubes of 1876 patent, built by the Edge Moor Company, which 
have a special shop for the construction of these boilers. 

Across the yard is the forging shop, parallel to the machine 
shop, divided from it by a yard, into which the finished bars are 
brought. As the production of eye-bars forms one of the largest 
parts of American bridge building, this may be said to be the 
most important part of the works, and that one where cheapness 
in handling and production will be most felt. The long bars are 
delivered lengthwise into the side of the shop, and their ends run 
into the mouth of a heating furnace, from which they are carried by 
a light traveller overhead to the upsetting machine, see page 418, 
which is illustrated herewith. This machine has a pair of 
hydraulic rams, which grip the cold part of the bar, and the hot 
end being in a die, another large ram is advanced with a head 
fitting closely in the die, squeezing up the end of the bar to the 
required size of upset. The bar is then passed on to another 
heating furnace, and when ready the next crane in order passes 
it to the hydraulic “flattener,” which, with a pair of dies, 
squeezes the upset bar-end to an eye-bar shape, at the same time 
marking the position of the hole in it by a rounded nipple in 
the dies. The ram is retired, the bar lifted, and a loose punch 
placed over the marked place, when the ram being advanced, the 
hole is punched out. In the further end of this shop are special 
furnaces and hammers for the making of clevises, right and left- 
hand nuts, rivets, &e. The clevises are stamped in halves and 
welded, or by another form of die stamped in one piece with the 
boss thus, and afterwards bent to shape. 


\ 


The bars after cooling in the yard are passed endwise into the 
side of the machine shop and on to the table of double boring 
machines made by Messrs. Sellers, as, indeed, most of the plant 
has been. These boring machines deal with a pile of bars at a 
time, perhaps twelve being packed one on another. The head at 
one end is fast, at the other end movable, to adjust to different 
lengths of eye bars ; but as bars for the same position on the 
bridge are often bored at many weeks or months difference of 
time, the loose head is clamped to a pair of wrought iron bars 
on the bed,which are accurately graduated to very small fractions 
of an inch, and which expand and contract with variations of 
temperature in the same degree as an eye-bar does. The cast 
iron bed of the machine only bears the weight, but does not 
preserve the distance apart of the two boring heads. Boring 
over, the bars are passed to a parallel testing machine—hydraulic— 
and if passed by the inspector are run on to skids outside for 
painting. Across the end of these two last shops runs a long 
building of about 400ft. containing the punching and rivetting 
machinery. Here plates and channels, &c., are delivered by a 
double track down the centre on to skids, and taken off on the 
one side to the machines for punching, while on the other is a 
row of hydraulic cranes interspersed with rivet-heating furnaces, 
illustrated on page 418, and Tweddell’s hydraulic rivetters are slung 
from a track above, and are of various sizes. The multiple punch- 
ing machinery in this shop is in some respects novel. The machine, 
—see page 418—which resembles a long bed planing machine, has 
the punches arranged across the head. Each of these may be 
instantly thrown in or out of gear by the man in charge of the 
head, who stands with the detail drawing of the work in front of 
him. The plate or channel is gripped at one end by a sliding 
saddle worked by another man, who has also a drawing; this 
one, however, notices only the longitudinal distance of each 
hole from the next, as he has only to do with the advance. His 
mate at the punch head has only to deal with the cross 
distance apart of rivet holes. The handle by which motion 
forward is given to the saddle actuates also a horizontal screw, 
and a nut on this screw can be brought up to a stop, checking 
the advance instantly, this stop being readily adjustable. The 
feeder merely notes the next advance to be made, and then shifts 
his stop along—it locks itself ; he turns his lever, the saddle and 
plate advance that amount allowed by the stop, and then the 
punches act. 

A very ingenious arrangement was devised by Mr. Thos. 
Winans, the chief mechanical engineer to the company, in order 
to do away with the necessity for having a first-rate hand at this 
work when hands were scarce. A barrel composed of a number 
of wheels with a groove in each is arranged on the saddle, and 
by the position of the groove in one wheel the next advance is 
regulated ; so that the barrel being “set,” the man has only to 
turn the handle without any more attention, and thus a common 
labourer can he employed. This is only economically used when 
there is much work of one description, as the “setting” has to 
be done by a leading hand. At the end of this shop are situated 
the reaming machines which have been erected for the work of 
the East River Bridge, which is of steel. The punched plates, 
&c., areslelivered on roller skids, and the reaming machines are 
swung aloft on a small track. They consist of a long spindle 
with a keyway in it balanced by a counterweight sliding on two 
side roda, which also guide the spindle, which latter is driven by 
a sleeve with universal motion on the carriage, through which 
the spindle passes. 

The reamer used is a square bit of steel, tapered off towards 
the point, and just touched at the front end edges with a screw 
thread. The reamer drops through into the oil-pan below when 
the hole is finished. Two contiguous plates are clamped 


together and the holes reamed out, so that very perfect rivetted 
work is the result. In addition, these works possess large smithy, 
boiler shops, and joiners’ shops. The Edge Moor Co. has taken 
a high rank among bridge builders in the States, and has 


numerous instances of successful bridges to point to as results. 
It has now in hand the major portion of the steel work for the 
Kast River Bridge at New York. 

This great high level suspension bridge is now being 
rapidly finished, and will be a most remarkable specimen 
of bridge construction. The following table was prepared 
in November last, and shows the values of materials under con- 
tract, and delivered up to November Ist, 1881. 


| Value of | Value of 


| material | ™terial | percent. 
Name of contractor, &c. | Amount of | delivered | , % b° age re- 
contract. delivered 
under under tained. 
contract. contract, 


Dols. c. | Dols. ¢.| Dols. ¢.| Dols. 
188,498 83 |186,788 33} 1,71000] 3,040 91 
19,320 00 5,761 85 | 18,558 15 576 18 


Collins Granite Co., granite 
forapproaches .. .. .. 
Abbot Pavement Uo. ,asphalt- 
ing approaches .. .. .. 
Edgemoor Iron Co., steel and 
iron for suspended super- 
structure; weight increased 
to 5500 tons and price from 
4°35c. per Ib. to 4°71c. per 


2,400,000 Ib. of steel addi- 
tional at perIb... .. 204,000 00 
Total of Edgemoor Co.'s 
contract i 722,100 00 |288,493 00 |433,607 00 | 28,849 30 


John A. Roebling's Sons’ Co., 
stay ropes .. .. 
Cofrode and Saylor, Brooklyn 
street bridges .. .. ..| 
Otto Lachemeyer, white oak 
Booth Bros., granite paving 
blocks .. .. «.  19,75000 | 15,36485) 4,385.15] 1,536 48 
Eppinger and Russell, yellow | 
flooring .. .. «. 
Edward R. Andrews, creo- 


83,412 30 | 72,974 37 | 10,487 93] 7,297 43 
60,102 49 | 42,980 10 | 17,122 39] 4,298 01 
8,122 33 | 1,001 67| 7,120 66 100 16 


27,051 19 | 15,961 S83 | 


11,089 36] 1,596 18 


| 
soting yellow pine .. ... 14,86992| 6,64550| so2442] 66455 
Eppinger and Russell, plan- 
ing yellowpine.. .. .. 698 66 698 66 
Eppinger and Russell, rail- 
way stringers .. .. 1,590 80 1,590 80 


Edgemoor Iron UCo., sus- 
pender rods, &c. 
Edgemoor Iron Co., stay 


27,107 20 | 21,578 29] 5,528 91 


bars “es Se ee 3,750 00 3,750 00 
Isaac G. Johnson and Co., | 
jer attach t 1,72608 68301) 1,038 07 


McDougal and Porter, stay 


rope sockets .. .. . 2,70000 | 69870! 2,001 30 
McDougal and Porter, eye | 
barsforstays .. .. .. 8,582 00 | 3,582 00 
Keystone Bridge Co., Frank- 
lin-square bridge... 106,689 60 | 106,689 60 
Y., Saxtan, cast iro’ 
Brooklyn approach .. 18,166 32 18,166 32 


A. H. Ivins, oak railr 
Dale Tile Manufacturing Co., 
Brooklyn ap- 


3,008 75 1,358 1,650 68 


660 00 | | 660 00 


W. Wharton, jun., street | 


Totals... .. .. ..  «.:1,328,745 97 660,294 57 668,451 40 | 47,959 20 


An examination of these figures will show the Edgemoor Iron 
Company to be by a good deal the largest holders of contracts, 

The change of material at one time from iron to steel has 
been a great delay, as the Edgemoor Company found it advis- 
able to put down fresh tools to grapple with the difficulty 
arising from the weakening effect of punched holes in steel 
plates. It has now, as we have said, in operation about thirty 
reaming machines, designed by Messrs, William Sellers and Co., 
of Philadelphia. 

An effort was made by using multiple drilling machines to 
compete with the punched and afterwards reamed work, but the 


@® 


Two side spans .. .. oo 9808, 
New York approach... .. .. .. 15624ft, 
Brooklyn approach .. .. +» (long) 
Main span above water .. .. .. 


The various members of the floor-beams were calculated for 
a maximum strain of 15,000 1b, per square inch. 


GIBB’S PATENT FLUE ARRANGEMENT. 

We referred in our notice of the Naval and Submarine Exhibition 
to an arrangement of flues for marine boilersshown by Messrs. Rait 
and Gardiner, and patented by Mr. Andrew Gibb, Wenowillustrate 
thisinvention. It is claimed that this arrangement or form of flue, 
as it may be called, materially, if not effectually, prevents cold 
water from lying at the bottom of a boiler, and so gets over the 
difficulty of variable expansion and contraction during the time 
steam is being got up, while it utilises the heat of the gases that the 
old smoke-box allows to pass up the funnel. The smoke, instead 
of going direct up the funnel, is brought underneath with one, 
two, or more legs, as in the engraving, carried underneath the 
bottom, round baftle plates, and thence up between the boilers. 
A boiler on the principle mentioned has, we understand, been 
at work for some time, and has given the greatest possible 
satisfaction, never having had a caulking tool used upon it since 
it was made. In the case of cable ships and other vessels, which 
are called upon frequently to stop suddenly when going full 
speed, a large quantity of cold water is usually pumped in to 
keep the pressure from rising. This water at once finds its way 
to the bottom of the boiler and causes contraction; such 
a result will be almost wholly prevented by the adoption of Mr. 
Gibb’s system, to which it is not easy to discover any practical 
objection, while the obvious advantages which it possesses are 
numerous. A boiler set on this principle may be seen at work at 
Messrs, Rait and Gardiner’s, Millwall Docks. 


CONTRACTS OPEN. 


IRON COVERED GOODS WAGONS, RANGOON AND 
SITTANG VALLEY RAILWAY. 


Tue work required under this specification comprises the con- 
struction, supply, and delivery in England, at one or more of the 
ports named in the conditions and tender, of iron underframes and 
ironwork for underframes and bodies, with all requisite bolts and 
nuts, washers, rivets, and iron wood-screws complete for putting 
the work together in India and fixing the bodies to the underframes, 
for fifty iron covered goods wagons, military type. All fastenings, 
screws, bolts and nuts, rivets, and washers are to be su plied in 
quantities sufficient for putting all the work together in India, with 
an allowance of 20 per cent. extra for waste. The contract does 
not include wheels and axles, bearing and draw and buffing springs, 
and axle-boxes. All these parts will form the subjects of separate 
contracts. No woodwork is required to be sent to India. All the 
materials are to be of the best quality and no foreign iron is to be 
used 


The iron must be of such strength and quality that it shall be 
equal to the undernamed several tensional strains, and shall 
indicate the several rates of contraction of the tested area at the 
point of fracture that follow, namely :— 


Percentage of 

Tensional strains contraction 

per square inch. of fractured 
Tons, area. 
Channel, angle, and T-iron .. .. .. 22 


The intention of this contract is that every piece of iron shall be 
manufactured with such accuracy that any piece may be used 
without dressing of any kind in the place for which it is designed 
in any of the wagons. To ensure this, every piece must be made 
from a carefully prepared metal template or gauge, and all holes 
in it, whether specially mentioned or not, must be drilled. 
It must further be drilled through the holes in the template, so 
that the corresponding parts of all the wagons may without doubt be 


GIBB’S PATENT FLUES. 


success of the reaming process was undeniable. This, however, 
is a diversion from the subject, but enough has been said to show 
that the contractors appear now to be in a position rapidly to 
finish up the construction of the main span. 

From the chief-engineer’s report in November last we append 
the following list of the estimated cost of completing the East 
River Bridge, November, 1881. 


Dols. 
Liabilities on outstanding contracts for material .. .. .. .. 716,410 
Estimated cost of material required for the completion of the 
bridge and approaches, not yet contracted for .. .. .. 184,518 
Estimated cost. of labour for completing the bridge and 
Salaries of officers and engineers. . 36,000 


Total estimated cost of completing the bridge and approaches... 1,059,335 
The elevated tracks and platforms which are essential at the 

termini of the bridge approaches, but not considered in the 

above estimate, will cost for each terminus about 80,000 dols. 


For the equipment of the railway there will be required forty 

cars, costing about 2500 dols, each, orin all .. .. .. .. 100,000 
Total estimated cost of terminal arrang ts and equip t 

260,000 


w. Roesutxe, ‘Chief Engineer. 
If no further item should “turn up,” in the way so familiar 
to New Yorkers in past years, this will give us the total cost of 
material for the bridge and approaches, but not of the towers 
and their foundations, 1,671,690 dols. 
The tower and foundation on the Brooklyn side, masonry, and 
concrete = 43,900 cubic yards. 
Ditto New York side = 55,000 cubic yards. 
The anchorages contain 26,000 cubic yards masonry, each being 
119ft. by 182ft. on plan at base, and about 89ft. high. 


Towers above high water .. .. 271}ft. 
Mainspan .. .. .. 


exact duplicates of each other. All templates and gauges must be 
provided by the contractor at his own expense, and must be of 
such material, and made in such a manner, and be renewed as often 
as the Inspector-General shall desire. 
One wagon is to be built and rivetted up complete, and approved 
by the Inspector-General as a pattern, before the rest of the 
ag are pr ded with. 


The estimated weights are about as follows :— 


Cwt. qr. Ib, 

Total weight of channel, plate, and angle iron for 
oneunderframe .. .. «+ «+ « 18 1 18 
Total weight of ironwork for one underframe .. : 38 
Total weight of end brake gear for one underframe 1 015 
Total weight of buffer and draw gear for one ; 

Total weight of body and body ironwork for one 

Total weight of bolts and nuts for one under- 
frame and body Oo 1 18h 
Total weight of rivets for one underframe and os 


Estimated total weight of ironwork—exclusive of 
wood screws—for underframe and body of 
one iron covered gouds wagon, 15ft. Gin. long 46 1 16) 
Total weight of bolts and nuts for one under- Ib. 
Total weight of iron rivets for one underframe 
Total number of iron wood-screws required for 
Tenders are to be delivered at the Store De ent, in the 
India-office, Westminster, S.W., on Tuesday, 3th June, 1882, 
before two p.m., after which hour no tender will be received. 
They are to be addressed to the Secretary of State for India in 
Council, with the words ‘‘Tender for Ironwork for Iron Goods 
Wagons” on the left-hand corner of the envelope, and are to be 
placed in a box provided for that purpose in the Store Department. 
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RAILWAY MATTERS. 


CoprER-COATED iron tubes are being tried in some of the London 
and North-Western engines. 

Mr. Maonay, the manager of the Shildon Works, belonging to 
tbe North-Eastern Railway Company, died rather suddenly a few 
days since. The deceased gentleman was well-known in the Cleve- 
land district, being brother to Mr. Thos. Macnay, secretary of the 
original Stockton and Darlington Railway. 

Messrs. BEMROSE AN} Sons, of Old Bailey and Derby, have 
now added to their Panoramic Railway Guides, that of the Great 
Northern Railway. These guides are printed on the same size 

ras the railway time tables, and are of great assistance in 
gaining an acquaintance with the district passed through by the 
railway. 

THE loop line of railway which is to connect Kenilworth with 
Berkswell, Warwickshire, and thus obviate the necessity of pas- 
sengers having to proceed by way of Coventry, was commenced 
last week. The contractors are Messrs. Holmes and King, of 
Liverpool, who engage to complete the work in one year, for the 
sum of £39,000. Mr. King has been in the neighbourhood some 
days making preparations. 

THE action brought by the Walsall Wood Colliery Company 
against the Midland Railway Company for a sum of nearly £6000 
and an undefined sum in addition, as compensation for extra 
expenditure thrown upon the claimants owing to the manner in 
which the defendants had constructed their line at Walsall, was 
brought to an end at Walsall this week. The special jury who 
i the case under a reference to arbitration found for the 
claimants for £3500. 

ACCORDING to statistics recently worked out, the number of rail- 
way travellers killed in France is given by Nature as one in each 
1,600,000,000 km. run, which is a distance equal to 40,000 times 
the length of a voyage round the world. The excursion would 
last during 3044 years travelling day and night at the rate of 
60 kilometres per hour, So that, supposing an average lifetime of 
sixty years for a healthy man, before he could be killed by a railway 
accident according to the law of probabilities, he would have died 
fifty times a natural death. 

In districts where water is largely impregnated with lime iron 
tubes will not answer for locomotives. Lime is quickly deposited on 
the tubes, and itadheres much more strongly than it would on brass 
tubes asing the same water; in brass tubes a thin scale of to din. 
thick would be formed, whilst the incrustation about the iron tubes 
would, in a few years, completely block up the water space between 
the tubes ; when this takes place it is impossible to keep the tubes 
at the fire-box end tight. To prevent the sediment from adhering 
to the iron paraffine oil is recommended, even where brass tubes are 
used ; about three pints for every 1000 miles run, put into the 
boiler the evening before washing out on the following day, is 
mentioned as the quantity. Being free from acid this oil is safe to 
use. 


THE prospect of a railway through the heart of Australia, 

from Fort Darwin to Adelaide, is already stimulating enterprise 
and speculation. Five hundred miles of this railway, from Adelaide 
northwards, the Colonies and India says, have already been com- 
pleted ; 100 miles from Port Darwin, in a southerly direction, are 
Tikcely to be soon authorised by the Government; and the construc- 
tion of the remainder is but a question of time. Another railway, 
in Queensland, connecting iene with the Gulf of Carpentaria, 
and possibly ultimately meeting the line from Port Darwin, is also 
projected, and must have a remarkable effect in developing the 
resources of the northern half of the Australian continent. With 
these railways built, those fertile parts of the continent which have 
hitherto received but scant notice from the capitalist and the 
labourer alike will take rank among the richest portions of the 
British Empire. 

IN a recent paper read before the Institution of Civil Engineers 
of Ireland, by Mr. Martin Atock, the following is given as to the 
cost, durability, and efficiency of iron tubes, as compared with 
brass tubes of the same dimensions, viz., 10ft. long x 1gin. outside 
diameter :—The iron tubes being 13 w.g. thick, and the brass tubes 
10 and 12 w.g. thick, one iron tube would weigh about 18 lb., and 
one brass tube about 22 lb. Assuming 200 tubes to one set, then 
one set of iron tubes = 3600 lb., at 4d. per lb., £60; interest on 
£60 at 5 per cent. for 10 years, £30; credit for old tubes, ni/ ; total 
cost of a set of iron tubes, £90, One set of brass tubes = 4400 lb., 
at Shd. per lb., £156; interest on £156 at 5 per cent. for 10 years, 
£78; total, £234; less Cr. for old tubes = 2200 lb., at 49d. per lb., 
say, £44; total cost of a set of brass tubes, £190. Both iron and 
brass tubes are credited with a life of ten years, which is about 
correct for a running of 20,000 train-miles, average, per annum, 
and where there are no unfavourable circumstances to affect either 
metal. Iron tubes are equal in durability and efticiency with brass 
in cases where the water was not injurious to the iron, and where 
it was comparatively free from lime. Surface water from bog land 
seems to suit iron tubes best. 

A NUMBER of experiments made by Mr. W. H. Shock, of the 
U.S. Navy, to find the holding power of brass tubes in tube plates 
are thus referred to ina recent paper before the Institution of Civil 
Engineers of Ireland :—Forty-eight experiments were made with 
brass tubes of 2‘5in. diameter by 12 w.g. thick, or O°9in. area in 
cross-section, except in the case of tubes with screwed ends ; these 
were 2°6in, diameter, and of a cross section of 1°33in. The average 
resistances obtained with each method of tube fixing before the 
tubes were withdrawn from the plate was as follows: No. 1, tubes 
simply tightened with the expander, 67001b.; No. 2, expanded and 
beaded over, 16,829]b.; No. 3, expanded, ferruled, and beaded over, 
31,751 Ib.; No. 4, expanded and ends screwed into jin. nuts, 
25,212 lb.; No. 5, expanded and ends screwed into jin. nuts, and 
ferruled in addition, 39,9351b. In 75 per cent. of the tests the 
plate representing the tube plate was jin. thick, and the rest gin. 
and jin. thick. We gather from this very complete series of trials, 
and repert of Chief Engineer Shock, that where the tubes were 
beaded over and ferruled, the variations of thickness of tube plate, 
from jin. to ‘fin. did not increase the holding power. The a 
power of tubes, simply fixed by the expander, and neither beadec 
over nor ferruled, is generally very much beyond any strain that 
pone be put upon them by the working pressure of a locomotive 

iler. 

In concluding his report on the explosion of the fire-box of the 
engine of a goods train, near South Stockton station on the 
Darlington section of the North-Eastern Railway, on the 26th 
December, when the driver and fireman of the goods train and 
the guard of a mincral train were killed on the spot, and the guard 
of a goods train and a wagon inspector received fatal injuries, 
from which they died, Major-General Hutchinson made some 
curious remarks about fusible plugs. He concluded that the 
explosion of the copper fire-box was probably occasioned by the 
crown of the fire-box having become overheated from want of 
water, and when thus weakened, having been unable to resist the 
pressure caused by the sudden creation of steam upon water bein, 
admitted into the boiler just as the engine was drawing up behinc 
a mineral train at Thornaby Junction. ‘‘The failure, he said, of 
the lead plug—which had been removed from the fire-box by order 
of the locomotive superintendent soon after the explosion—to 
melt when the crown of the fire-box became heated, appears to have 
been owing to the bottom surface of the lead having become 
covered with a hard incrustation, Some locomotive engineers 
think these plugs perfectly untrustworthy ; others on the contrary 
use them, but have them very frequently renewed. The plug in 
the — instance had not been renewed for four or five months, 
the boiler smith stating that there was no regular time for renewal. 
There can be no grave objection to the use of these plugs, and if 
their renewal is made peremptory at short intervals when an engine 
is in the sheds for ovananiing, there would be comparatively little 
fear of their not being in a state of efficiency in ease of need.” 


NOTES AND MEMORANDA. 


In Switzerland the average distance to a post-office is 1} mile, in 
Russia it is 22 miles, and in Bulgaria 124 miles. 

THE vane of the Osler’s anemometer at the Greenwich Obser- 
vatory made in the year 1881 fourteen revolutions in the positive 
direction N., E., 8., W., N. 

THE number of hours of bright sunshine recorded by Campbell’s 
sunshine instrument at the Greenwich Observatory during 1881 
was 1301, which is more than 100 hours above the average of the 
four preceding years. 

THE rate of indebtedness per head of population in the Austra- 
lian colonies at the end of 1881 was:—New South Wales, 
£20 3s. 14d.; Victoria, £25 13s.; South Australia, £36 17s. 4}d.; 
Queensland, £53 13s. 7d.; Tasmania, £16 18s. 8d.; South 
oa £12 8s. 94d.; New Zealand, £58 19s.; general average, 


Ar a recent meeting of the Physical Society, Professor Guthrie 
read a paper on the repulsion of a Span horseshoe magnet by 
a rotating copper disc below it. He gave tables of quantitative 
results and a plotted curve, showing that the repulsion, varied as 
the square of the rate of rotation. For a surface velocity of the 
disc of 163 metres per minute the repulsion was ‘41 grammes. 

THE annual report of the Astronomer Royal, Mr. W. H. M. 
Christie, gives the mean temperature of the year 1881 as 48°7 deg.. 
neing 0°6 deg. lower than the average of the preceding forty years. 
The highest air temperature was 97°1 deg. on July 15, and the lowest 
12°7 deg. on January 17, The mean temperature was below the 
average, 6°7 deg. in January and 4°8 deg. in October, and above 
the average 5°9 deg. in November. In other months the tempera- 
ture in general differed little from the average. On four days in 
July the temperature rose above 90 deg. 

A MACHINE belting made of woven camel hair, or of hair known 
as camel hair, is being manufactured and used in cotton mills in 
Manchester by Messrs, F. Reddaway and Co, A test by Mr. Kirk- 
caldy, of London, of a camel hair belt Gin, wide 0°27in. thick showed 
a breaking strain of 9181 lb., with an extension at the rate of 
2°68 per cent, at 1200 lb., 5 per cent. at 2400 lb., 6°60 per cent. at 
3606 lb., and 13°07 per cent. at 4800 lb. We have had no experi- 
ence of this belting, but it is claimed that it slips less on pulleys, 
does not deteriorate to anything like the same extent as driving 
belts of vegetable fibre, and is thoroughly waterproof and not 
affected by variations in temperature. 

At recent meeting of the Physical Society, Mr. Lecky described 
a form of battery arranged by Mr. A. R. Bennet, of Glasgow, at a 
cost of 6d. per cell. The vessel and electro-negative plate consists 
of an iron meat or milk tin, into which is placed a porous pot con- 
taining a zine plate stuck in a paraffined cork cover, fitting the 
porous pot. A solution of caustic soda is the liquid. In it iron 
does not rust, and is electro-negative to zinc. The electromotive 
force is 1°23 volts where the Daniel is taken as 1 volt and the 
Leclanché as 1°30 volts. Iron filings round the iron plate facilitate 
depolarisation by the escape of hydrogen from their points. The 
cell tested against a Leclanché was found to ring an electric bell 
even longer than the latter. 

AT a meeting of the Paris Academy of Sciences, May 8th, a 
paper was read on the effects produced in vacuo by the current of 
Gramme machines, by MM. Jamin and Maneuvriér. In an electric 
egg, with carbons—vacuum about 12mm.—a phenomenon like that 
of Geissler tubes is produced by the two currents, which contribute 
equally: but it is much more brilliant; the carbons soon get 
heated to a pale white throughout, and volatilised, giving a blue 
vapour, which condenses, and makes the egg opaque. This 
volatilisation was mostly avoided, in another case, by using two 
groups of carbons—instead of the pair—diverging from the rheo- 

hores towards each other, cone-wise. A large number of currents 
oe take the place of one. Still brighter effects, says Nature, 
were had with copper rods so arranged. 

THE annual rate of mortality last week in 28 of the largest 
English towns averaged 19°9 per 1000 of their aggregate popula- 
tion, which is estimated at 8,469,571 persons in the middle of this 
year. In London, 2176 births and 1304 deaths were registered. 
Allowing for increase of population, the births were 383 and the 
deaths 172 below the average numbers in the corresponding week 
of the last ten years. The annual death-rate from all causes, 
which had been equal to 19°0 and 192 per 1000 in the two pre- 
ceding weeks, declined last week to 17°5, and was considerably 
lower than in any previous week of this year. Even this low rate 
would be lower but for the number of street accidents, which to a 
great extent are peculiar to the crowded London thoroughfares. 
Different forms of violence caused 58 deaths; 51 were the result of 
negligence or accident, among which were 22 from fractures and 
contusions. 

THE mean daily motion of the air at Greenwich Observatory in 
1881 was 291 miles, being 12 miles greater than the average. In 
January and September the mean daily motion was 70 miles and 
72 miles below the average respectively; in April, August, and 
November it was 70 miles, 60 miles, and 71 miles above the average 
respectively. The greatest daily motion was 999 miles on Octo- 
ber 14, the day of the great storm, and the least 59 miles on May 
25. A velocity of 61 miles an hour was recorded on October 14, 
and one of 58 miles an hour on April 29, these being both greater 
than any recorded in previous years. The greatest pressure was 
53 lb. on the square foot on October 14; pressures of 46, 47, 47, 
and 48 lb. were also registered during the same gale. On April 29 
a pressure of 495 lb. was recorded at a time when the hourly 
velocity was 50 miles; the pressures corresponding to the maximum 
velocity of 58 miles an hour were not registered, the cord of the 
pressure pencil having slipped off the pulley. 

IN reply to a letter in the Z'imes of the 2nd inst., Mr. Henry 
Woodall, gas engineer to the Leeds Corporation, writes :—‘‘ Mr. 
Hardy bases his calculations on the supposition that electric lamps 
will be used for 2000 hours per annum. Iam convinced that 1000 
hours would be in excess of their actual duration; in proof of 
which I may mention that in Leeds there are at least 10,000 con- 
sumers of gas whose annual payments do not exceed 10s., which 
would be the return for a single light—i.e., 15 candles—burning 
1000 hours. Further, we have 60,000 customers, including many 
large railway stations and factories, yet our gross sale only averages 
20,000ft. per customer—less than 40s, per annum—which, supposing 
lights were required for 2000 hours, would give an average of only 
two lights per customer throughout the borough. If Mr. Hardy 
will accept the data here given, he must declare the cost of incan- 
descent lighting to be almost double what he has calculated it 
to be.” It may be remarked that gas is cheaper in Leeds than in 
any other town in the world. 

AT a resent meeting of the Chemical Society, Mr. Warington 
read a paper “On the Determination of Nitric Acid in Soils,” 
from which it _ to be important to sample the subsoil as 
well as the surface, and to take the samples after dry weather. 
Boussingault, August 9th, 1856, found that after dry weather the 
surface soil of a kitchen garden contained nitrogen as nitrates = 
29°2 per million; a few weeks after—August 29th—rain having 
fallen, the nitrogen = 1°2 per million; October 10th, after dry 
weather, the nitrogen was 41°3 per million. It is necessary to dry 
the sample speedily, else nitrification proceeds ; drying at 100 deg. 
may occasion a loss of nitrates in proportion to the wetness and 
mass of the soil and its richness in organic matter. Drying at a 
high temperature also greatly increases the soluble organic matter 
ina soil. The plan adopted by the author is to break up the soil 
to small pieces, place these in paper trays, and dry in a stove at 
55 deg.—the temperature at which Schloessing and Miintz state 
that nitrifaction ceases. Soils thoroughly dried in dry air seem to 
undergo very little change by keeping. The method commonly 
used to prepare an extract of the soil is to shake 500 or 1000 grms. 
of soil with its own, or twice its own, weight of water, and take a 
known portion of the solution for analysin, 


MISCELLANEA. 


MEssRS. SAMUELSON AND ©o., Banbury, have been awarded 
first prize and gold medal for their new patent ‘ Atlas” 
mowers at the regional Government trials held at Saint Lo, 
France, on the 7th inst. There were twelve competitors. 

THE report of Dr. Frankland on the metropolitan water supply 
during April is more in accordance than usual with the report of 
Messrs. Crookes, Odling, and Tidy, which shows it to have been 
somewhat better than in March, though it was even then satis- 
factory. 

A papER, read before the Institution of Civil Engineers of 
Treland, on “‘ Single Balk Dams,” and of interest to contractors, 
has been printed for the author by J. Falconer, Dublin, as well as 
a paper on ‘‘The Lowering and Widening of Essex Bridge, of 
Dublin.” 

THE London Steamboat Company is about to construct two 
additional piers for the up-river traffic. A new Nine Elms Pier 
will be erected in the locality, along Messrs, Bryan and Co.’s 
wharf in Nine Elms-lane, a very short distance from the site of 
the old pier closed. 

Ata meeting of the Birmingham Town Council on Tuesday, upon 
the recommendation of the Water Committee, approval was given 
by 26 votes against 23 to a scheme by which the Corporation will 
undertake the repair and maintenance of water services at a fixed 
annual sum by way of insurance. The committee were also 
authorised to adopt a system of house-to-house inspection of all 
the properties in the area of the present water supply, and to 
appoint inspectors to make the survey at an estimated cost of £1500. 

In a letter to the Times, Mr. Crookes, F.R.S., has given the 
result of several months’ experience with electric lighting in his 
own house by means of gas engine and incandescent lamps. 
Omitting the interest on capital expenditure, which would not 
obtain to anything like the same amount by lighting from a central 
station, especially when reduced cost in heme ceilings and 
curtains clean and maintaining gilding and boo! ee is taken 
as against it, he finds the actual cost to him to be £2 19s. per 
month. Gas lighting to the same extent, he says, would cost 
£3 6s. 6d. He has in his house altogether about fifty lamps of 
different powers, 

Tue Birmingham Corporation have this week approved of the 
expenditure by the Gas Committee of £4500 for the providing of 
regenerative furnaces for the retort houses at the Saltley and 
Windsor-street works. From the experiments of the committee’s 
engineer, and from the reports they have received, it is anticipated 
that the adoption of these furnaces will augment the productive 
power of the retort houses by from 50 to 60 per cent., as well as 
effecting a saving in fuel and labour. Even under the most 
unfavourable circumstances the capital expenditure will be returned 
in nineteen months. The plant which the committee are putti 
down at Windsor-street will, they claim, make these works secon: 
be none, either in England or the Continent, for the production 
of gas. 

THE first monthly part of a new journal, entitled ‘‘ The Field 
Naturalist and Scientific Student: a medium of inter-communi- 
cation,” has reached us from the publishers, Messrs. Heywood and 
Son, Manchester, and Simpkin, Marshall, and Co., London. It 
consists of 32 pages of double column, small quarto, and is well 
printed, but very sparsely illustrated. As a medium of commu- 
nication on a special subject it may hold a place, but at 4d. one 
cannot but look it as having a high price as compared with 
some of the modern illustrated scientific and popular journals, 
especially as it might be made a highly popular journal without 
in the least detracting from its scientific value, and from this first 
part it is clear that anecdotic natural history, a very popular 
subject, will form a considerable part of the contents. 

THE bronze coinage executed at the Mint during last year was 
not large, having only amounted to £17,400. Tenders were issued 
for the supply of fifty tons of pence, halfpence, and farthings by a 
private firm, and the tender of Messrs. Ralph Heaton and Sons, of 
Birmingham, accepted, was for a coinage in the following propor- 
tions :—Pence, 35 tons, £15,086; halfpence, 10 tons, £3733, 6s. 8d.; 
farthings, 5 tons, £1,866 13s. 4d,; total, £21,280. The amount of 
bronze coin issued during the year was £23,405, bringing the totai 
amount issued, since the first introduction of the bronze coinage in 
1860, to £1,498,013. The amount issued in 1877 was £48,800; in 
1873, £43,745; in 1874, £62,110; in 1875, £70,595; and it has 
decreased each year since then. The issue in 1881 consisted of 
£15,405 in pence, £5200 in halfpence, and £2800 in farthings, as 
against £19,640 in pence, £6058 in halfpence, and £2772 in 
farthings in 1880. e demand, therefore, continues to diminish. 

THE use of the electric telegraph in China is making rapid way, 
and the Shanghai-Tientsin line, which has been working now for a 
few months, is being supplemented by a line in course of construc- 
tion in the south, between Canton and Hong Kong—a distance of 
about 100 miles. It will be a land line, as being more economical, 
and offering less interference with the junk traffic and fishing 
operations in the estuary of the Canton River. It is purely a 
private undertaking of a company of Chinese merchants in Canton. 
it is stated in the Hong Kong journals that opposition is made by 
the British authorities to the further construction of the line, and 
especially to the cable across the harbour ne to connect 
Kowloon with Hong Kong, unless it is constructed by a British com- 
pany; a demand which seems as illogical as unfair, and already 
one of the telegraphic cables between Hong Kong and the outer 
world belongs to a foreign company, the Danish Great Northern 
Telegraph Company. 

M. Cocuery, the Minister of Postal Telegraphy in France, has 
printed a circular extending the use of telephenes in provincial 
cities. The charge for telephonic communications in the cities 
where the Government will establish central halls, is £10, and in 
the cities where the number of subscribers will exceed 300, the 
subscription will be reduced to £8 a year. The subscribers will 
have the right of supplying their own telephones from among those 
approved by the Government. Special rooms will be fitted up in 
Paris, as well as in the provinces for telephonic conversati 
The charge will be 5d. from each interlocutor for each five minutes. 
The time allowed will not exceed ten minutes if there are other 
would-be interlocutors waiting. The telegrams received for the 
subscribers to the telegraphic offices will be telephoned to them if 
desired. The subscribers will enjoy the privilege of telephoning 
their letters to the post-office for immediate despatch, on paying a 
charge of 5d. for each 100 words ; this privilege is limited to 200 
words, the postage must be paid besides, ‘Lelegrams will be re- 
ceived in the same manner and on the same scale, 


THIS is the jubilee year of the Royal Cornwall Polytechnic 
Society, and in commemoration an exhibition is to be opened at 
Falmouth on the 5th September. The exhibition will be on an 
extensive scale, and the committee have determined to make the 
exhibition representative of the progress of the past half-century in 
science and art, mining enterprise, naval architecture and fishing, 
meteorology, photography, natural history, and statistics, as well 
as the fine arts pure and applied, more especially in connection 
with the county of Cornwall. The exhibition will be attended by 
eminent scientific men, who will visit Falmouth after the British 
Association meeting at Southampton, and several of them will 
deliver lectures at the jubilee. Electricity and the electric light 
will be a special feature of the exhibition. The exhibition will 
— the Polytechnic Hall and the Volunteer Drill Hall, and 
will pe for double the ordinary period. Excursions will be 
organised on a large scale for exploring the sea coast, the scientific 
archwological interests, and the natural beauties of the neighbour- 
h In order to ensure success, the committee with confidence 
solicit the aid of all Cornishmen. They estimate that £600 wil 
be required to carry out the object in view. Special donations 
amounting to £280 have already been promised, including £25 from 
the Queen. 
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BRIDGE MAKING PLANT, EDGE MOOR IRONWORKS, U.S. 


(For description see page 415.) 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—Madame Boyveav, Rue de la Banque. 
BERLIN.—Asuer and Co., 5, Unter den Linden. 
VIENNA.—Messrs. and Co., Booksellers. 
C.—A. Bookseller. 
NEW YORK.—Tue Wittmer and Roczrs News ComPaxy, 
$1, Beekman-street. 


TO OORRESPONDENTS. 


«,* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 1d. postage stamp, in order that 
answers received by us may be forwarded to their destination. 
No notice will be taken of communications which do not comply 
with these instructions. 

We cannot undertake to return drawings or manuscripts ; we 
must therefore request correspondents to keep copies. 

*,* All letters intended for insertion in THR ENGINEER, or 

t J, questions, must be accompanied by the name and 
address of the writer, not necessarily for publication, but as a 
proof of good faith. No notice whatever will be taken of 
anonymous communications. 

Juxror DravoutTsman,—The parallelogram of forces gives the thrust. 

J. P.S.—Read Richard's “On the Indicator,” published by Messrs. Elliot, 
West Strand, London. 

J. H.—J. H. Carter, 82, Mark-lane; A. B, Childs and Son, 70, Fenchurch- 
—_ + Dell, W. R., and Son, 26, Mark-lane; BE. R. and F. Turner, Ips- 
wieh. 

A Sunscriper.— We do not know what you mean by the “ force of a blow ;” 
— explain. The words are in common use, but they do not admit of 

cing dealt with mathematically until definite ideas are attached to them. 

H. J. M. (Poplar).—‘ Principles of Machine Construction,” by Edward 
Tomkins, in two vols., text and plates, is apparently the book you want. 
itis published by Collins, Son, and Co., but you can get it through any 
bookseller. Price 5s. 

W. 8S.—/t is not unusual to put the injection into the exhaust pipe. In one 
case within our own k ledge the d is simply the exhaust pipe, 
about 14in. in diameter and 10ft. long, set on an incline of about Sin. to 
the foot from the cylinder to the air pump. injection is taken in near 
the aer pump and directed up the pipe in a jet, spread by a rose. The cold 
water then moves in one direction while the steam moves in the other. The 
vacuum 8 about 24in, to 25in. 

Sunscriper.— The girder of which you send sketch ws badly designed, because 
the wood beam, as part of trussed beam, will safely carry a load, which, 
however, will deflect it sufficiently to bring an equal load on the iron truss 
bar, and this load would treat the iron as though a mere wire, which, in 
comparison with your wood beam, it really uw. Your wood beam will of 
itself safely carry 10 tons, and to make it carry any more your iron truss 
bars must be double—that is, there should be a pair —and should be larger 
in diameter, In that case the breaking load might be very greatly 
increas 


LUBRICATING PLUMBAGO OR METALINE. 
(To the Editor of The Engineer.) 
Sir,—Will any of your readers kindly inform me where I can obtain 


lubricating plumbago or metaline for brass steps, instead of oil? 
Manchester, June 7th. ” 


STATISTICS OF CONSUMPTION OF MINING EXPLOSIVES. 
(To the Editor of The Engineer.) 

Srr,—Could any of your readers kindly jp me the following informa- 
tion? I wish to know the age yearly t of blasting powder, 
dynamite, and other explosives employed in mining operations, manu- 
factured in England for home consumption. Also the amount of the 
above material of English make exported. 8. C. 

London, June 5th, 


ELECTRO-MAGNETS. 
(To the Editor of The Bngineer.) 


precise information on the subject in books. Fara. 
London, Juue 7th. 
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ADVERTISEMENTS. 

*," The charge for Advertisements of four lines and under 1s three shillings ; 
for every two lines rds one shilling and sixpence ; odd lines are 
charged one shilling. The line averages seven words, When an advertise- 
ment measures an inch or more the charge is ten shillings per inch. AU 
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MEETING NEXT WEEE. 

CuemicaL Sociery.—Thursday, June 15th, at 8 p.m.: (1) Ballot for the 
election of Fellows. (2) ‘‘ Note on the Preparation of Amido-8-Naphthol 
and 8 Naphthaquinone,” by Mr. C. E. Groves. (3) ‘‘On Some New Com- 
pounds of Brazilien and Haematein,” by Mr. J. J. Hummel and Mr. A. 
G. Perkin. (4) ‘On the Determination of Nitric Acid as Nitrioxide by 
Means of its Reaction with Ferrous Salts,” Part II., by Mr. R. Warington. 
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CONTINUOUS BRAKES ON METROPOLITAN RAILWAYS. 
Tue Duke of Westminster has written to the Times to 
complain that the use of continuous brakes on the Metro- 
politan Railway is doing serious injury to his house pro- 
perty. His estate surveyor tells him that the “evil isa 


very serious one. Some grave disaster is likely to occur 
involving loss of life, unless steps are taken to remedy it.” 
The Duke adds that when Parliament sanctioned metro- 
politan railways continuous brakes were not in use, other- 
wise precautions would have been taken to prevent them 
being injudiciously applied. Railway companies are appa- 
rently hardly dealt with. On the one hand the Board of 
Trade and Parliament itself insist that continuous brakes 
shall be fitted to all passenger trains; while on the other 
the Duke of Westminster and his surveyor consider them, as 
regards the Metropolitan District Railway at all events, a 
dangerous nuisance. The case as it stands is very simple. 
The Duke of Westminster owns house property standing 
over and near the District Railway, and he holds that the 
vibration caused by the use of continuous brakes is shakin 
his houses down. Concerning the right at law of the Duke 
of Westminster to compel the railway company to “abate 
the nuisance” we are not called upon to pronounce an 
opinion whatever ; but we may point out that without 
continuous brakes the present traflic could not be worked 
on the Metropolitan Railway. If the Duke is successful, 
then the accommodation afforded by the District Railway 
to the general public will be reduced in amount, and 
dividends, already very small, will entirely disappear. In 
a word, the Duke of Westminster, while he is about it, 
may as well obtain an Act to close the line entirely. 
Possibly his Grace would see in this course the simplest 
possible way out of the difficulty. 

It is a fortunate circumstance that in this case the two 
rival brakes, the Westinghouse and the vacuum, are both 
concerned. ‘The vacuum brake is used on the Metropolitan 
Railway, while the original Westinghouse non-automatic 
air brake is used by the District Company. The trains of 
both companies run over the District Dees 
do the trains of the London and North-Western, working 
Clarke and Webb’s chain brake. It has not been 
said that the annoyance complained about is produced b 
any special form of brake. The Duke of Westminster's 
surveyor, indeed, to do him justice, does not attempt to 
single out any special or particular culprit. Heobjectsto con- 
tinuous brakes in general,as distinguished from the old hand 
brake. Inventors have consequently no chance of throw- 
ing the opinion of the Duke of Westminster’s surveyor in 
each other’s teeth. They may, therefore, make common 
cause so far, and proceed amicably to show that the Duke 
and his surveyor are both mistaken. In this there ought 
to be no real difficulty. We cannot tell how the idea first 
found its way into the brain of the Duke of Westminster’s 
surveyor that continuous brakes caused additional vibration, 
and so far as we can see there is no foundation whatever for 
it. The brakes are carefully used by very skilful men, and it 
seems incredible that the passengers shouid not complain 
of excessive vibration if any was produced. As a matter 
of fact, millions of passengers use the trains yearly, and 
never express or feel the yr dissatisfaction ; they know 
nothing about the application of the brake; now and 
then someone complains to a fellow-passenger that the 
train “gave a jerk” at the moment it stopped; but 
this has nothing to do with vibration. Again, so far 
as we can gather, the Duke of Westminster and his sur- 
veyor seem to think that the vibratory influence of a con- 
tinuous brake can extend over a very wide range, or else 
they hold that the trains are run as a rule with the brakes 
on instead of off. It is pretty well known that the brakes 
are really only put on close to the stations—that is to say, 
in localities where dwelling houses are farthest from the 
railway. But the Duke of Westminster does not seem to 
draw any distinction. We are driven to the conclusion 
that the brakes have really nothing to do with the matter 
—that they are innocent as far as vibration is concerned ; 
but we think it is quite possible that they may offend in 
another way. Thanks to them, speeds can be maintained 
now which could not be maintained before, and more 
trains can be run per hour, because the time spent by a train 
between any two block signals is less than it would be if 
brakes slower in their action were still in use. There can 
be no doubt that the traffic on the District Railway has 
greatly increased since the line was opened, and it may be 
assumed that vibration has leemenel proportion ; but 
nothing short of very strong proof would persuade us 
that the use of continuous brakes contributes directly to 
the deterioration of the Duke of Westminster’s house 
property. 

Let us assume, however, for the sake of argument, that 
it is quite true that continuous brakes do produce aug- 
mented vibrations. What then? How is the nuisance to 
be abated? The object of a continuous brake is to stop a 
train quickly. It is absolutely essential, the Duke of 
Westminster to the contrary notwithstanding, that metro- 
politan trains shall be “jerked at high speeds from one 
station to another”—this is his Grace’s way of putting it. 
If this can be shown, then, it seems that there is really no 
help for it. We do not suppose that the public, for 
whose benefit the railway is worked, would consent to 
have its utility impaired whether house property was or 
was not reduced in value; and it will devolve on the 
Duke to prove that the brakes are not the best 
that can be used, or that they are used improperly. To 
do this would be no inconsiderable undertaking even for a 
very wealthy nobleman, and if success attended his efforts 
he would deserve a reward not only from railway com- 
panies but from the public generally. But meanwhile 
there seems to be no reason to think otherwise than that 
the Metropolitan Railway Company and the District Rail- 
way Company are using the best brakes that science has 
yet produced. So far as relates to the question raised by the 
Duke, we are not aware of the existence of any brake 
that can be more gently applied than the Westinghouse 
air brake and the vacuum brake. We cannot say so much 
for the Clarke and Webb brake used on the London and 
North-Western Company’s trains. It is rough and jerk- 


ing in its action, as the passengers very well know, and we 
wall advise the Duke of Westminster's surveyor to carry 
out a few experiments to ascertain at what periods of the 
day the vibration was most sensible. If a correspondence 
was found to exist between violent vibration and the 


passage of London and North-Western trains, the fact 


y’s roads ; so- 


=e lead to the suppression of a brake which has 
nothing to recommend it. Inasmuch, however, as we 
understand that this brake will soon be removed from all 
London and North-Western trains, it is possible that no 
further trouble need be taken concerning it. 

Our own view of the whole matter is that increased 
traflic conducted at a higher speed than obtained in the 
early days of metropolitan railways has augmented vibra- 
tion. We do not dispute that the Duke of Westminster 
has more to complain of on this account now than he had 
at one time. He seems to be mistaken as to the cause of 
his troubles. Before he can get Parliament to interfere 
he will have to produce very precise evidence in proof 
of his propositions. The assertions which carry weight 


& | with the public at large in the columns of a daily 8 
y 


often vanish into thin air when they come to be thoroug 
sifted. Itwill benoeasy task foraskilled engineer toascertain 


Y | how much of a given vibration is due to the train alone 


and how much to brakes. Yet this will have to be done 
before his Grace can be in a position even to obtain a 
hearing. Whether any further steps will, or will not, be 
taken in the matter we cannot, of course, say; but it is at 
least certain that no change will be tolerated in the work- 
ing of the enormous c of our metropolitan railways 
which will diminish the safety of passengers or reduce the 
accommodation now afforded to the public. The Metro- 
— and District Railway companies had hitherto un- 

eard-of privileges conferred on them by Parliament, on the 
understanding that they were to give an adequate return. 
It is not likely that the depreciation of some house pro- 
perty in Pimlico will be permitted to interfere with the 
carrying out of the bargain, or afford an excuse to the 
railway companies for backing out of it to the smallest 
extent. 


FREE TRADE IN AGRICULTURAL MACHINERY. 


We have within the last few days received a very 
remarkable circular. It is issued by the Association of 
Agricultural and Machine Agents, and is marked “private 
and confidential.” As an additional precaution against its 
being made public, we are informed by a paragraph at 
the top of the page that “ this circular is issued and must 
be received and regarded as one of a strictly private and 
confidential nature; not to. be lent, used, or exhibited, or 
any portion of its contents made known to any person 
except the member to whom it is directed.” Now, it is 
pretty generally understood that whether a Der circular 
is treated as confidential or not is a matter for the recipient 
to settle for himself, and that, inasmuch as he is no party 
to the bargain, he can do just as he pleases. As a matter 
of fact there is, we believe, no difficulty whatever in 
obtaining copies of this circular, and with its contents 
numbers of our readers are no doubt familiar. For the 
benefit of others we reproduce it verbatim, only suppressing 
the names of firms mentioned therein. The circular runs :— 
“ From information we have received it appears that some 
of the Co-operative Societies are making special efforts to 
get agricultural implements either direct from the manu- 
acturers or through some other medium. It is very satis- 

factory to hear of the direct refusal by many makers to 
supply at any pace Two cases have come to our notice 
in which two London firms have been acting as buyers for 
some of these societies, and we beg to your special 
attention to these so that you may know how to act in 
case of an application. Six ploughs were ordered of one 
of our large firms by Messrs, ———— 
Yorkshire ; these were proved by one of our Yorkshire 
friends to be for a Co-operative Society. A set of iron 
harrows were ordered by Messrs. of one of our 
principal firms, to be delivered ata station in Ireland ; this 
was also clearly proved by one of our members to be for 
the Agricultural and Horticultural Association. The 
— ——— Company, Limited, are applying for trade terms 
on the ground that they intend to add to their business 
the repairing of implements of all sorts. Hitherto we 
believe Messrs. have treated them strictly as 
retail customers, and we hope these terms will be continued 
by them and quoted by others. We have heard that the 
———— Company have been receiving trade terms—we 
can hardly credit this—as they are consumers pure and 
simple, and not traders, and this seems to us to constitute 
the legitimate difference. The Association have 
advertised to give 10 per cent. off makers’ prices for agri- 
cultural implements. e shall be glad if you will let us 
know if you have any application from them. Our atten- 
tion has also been called to one or two advertisements in 
local papers, in which 10 per cent. is openly quoted off 
agricultural implements, and we should be glad if you 
would remonstrate when these cases come to your notice. 
The cases now before us are: ————— and Co., in the 
Dorset and County Chronicle and Somersetshire Gazette ; 
and J. A————, in the Leek Times.” 

The meaning of this circular is not at first quite clear. 
It is, however, easily explained. In the agricultural im- 
plement trade agents are extensively employed to effect 
sales, and, strange as it may appear, it sometimes costs 
more to sell a portable engine than it does to make it. In 
a general way, however, it may be stated that all the 
leading firms work toa price list which is common to them 
all, and the prices named are subject to a discount or 
margin of 10 to 15 per cent. This margin is specially 
intended to permit the foreign agents to sell at the catalogue 
price, plus the cost of freight and duty; and it is practically 
impossible to do a foreign trade under other conditions. 
The discount from the list price goes to cover two risks, 
and may be divided into two equal portions. The first 
belongs to the agent, who takes the risk of stocking ma- 
ar against a very fickle demand. The people who 
buy this machinery wait until they see that they are 
going to have a good harvest before they will buy, and 
they require instantaneous delivery. A man who wishes 
to thrash his wheat next week in Russia or Hungary 
cannot wait for a thrashing machine to be sent 
out to him from England. It must be lying 
this week in Bucharest or Buda-Pesth. It is 
hardly necessary to point out that so long as the 
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S1r,—I shall be obliged to any reader who will tell me how to make an 
electro-magnet of maximum power and minimum resistance for that 
power. In other words, how can I best saturate a bar of very soft iron 
with magnetism without unduly heating the wire? I believe the best 
results are obtained when the resistance of the magnet coils is equal to 
one-half the sum of all the other resistances in the circuit. I can find no 
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system of stocking machinery abroad exists, the manufac- 
turer, or his agent, or the middleman, must be covered for 
the risk run, which is by no means trifling. In other 
words, this risk means money, and must be paid for by the 
consumer. Precisely the same state of affairs exists in 
England. Manufacturers or middlemen have to stock 
their machinery and to incur risks for which they must be 
paid ; but in England, as a rule, it is the manufacturer 
who runs all the risk, the English agent incurring none 
whatever. The second ididitbchens of right to either 
the buyer or the seller, according to circumstances. Thus 
if the buyer comes with cash in hand, he has a right toa 
discount on principles too well understood to require a word 
of explanation. If, on the other hand, he requires credit, 
then, for equally well understood reasons, he is not entitled 
to discount. 

Now, it will be seen that the circular we have quoted is 
issued by agents with the deliberate intention of preventing 
the purchaserand the manufacturer from coming together. 
It is intended to render the middleman still essential. If 
“A” wants an engine, he must not go to “C,” the maker, 
but to “B” the agent. The list price of the engine is 
£280, we will say ; the agent sells at this price, and pays 
the manufacturer £252, and this without incurring 
any expense for storing machinery, or suffering any loss 
by money locked up in stock. We have explained that 
there are conditions under which it is quite legitimate that 
the agent or middleman should be paid, and well paid too, 
by the customer; but these conditions do not always 
exist, and in fact the agricultural engineering firms do not 
believe that they need obtain at all in the home trade. 
The Association of Agents is determined, it would seem, 
to interfere with free trade in this matter, and to compel 
the engineers to deal only through them with the public at 
large. We are very much mistaken if the agricultural 
engineers will submit to any dictation of the kind. If a 
co-operative society goes to the manufacturer, cash in hand, 
it is entitled to get its discount, whether the purpose of the 
society is to sell again to its members or not. So long as 
the manufacturer gets a fair profit, it is really nothing to 
him whether his goods are or are not resold. They 
cannot be resold at a less price than he has 
obtained, so that the system of selling direct for 
cash to any purchaser cannot tell against the trade 
of the producer. The buyer, on the other hand, gets 
the advantage which the possession of ready money 
wherewith to pay for what he wants ought to confer on 
him. Both parties are desirous to have free trade, and 
the only opponent to the system is the agent or middle- 
man. His objections to the direct system are, from his 
point of view, well founded, but from every other point of 
view they have simply no foundation at all. When it can 
be shown that the middleman incurs risk or expends 
capital, then he is entitled to get lis discount—not other- 
wise. 

If the facts are examined it will be seen that the very 
persons concerning whom complaint is made in the circular, 
are, in a sense, acting the part of middlemen themselves. 
They go to the manufacturer, buy for cash, get their dis- 
count, and sell again. This is precisely what the agent 
ought to do to entitle him to profit ; but, as a rule, this is 
what he does not do. He takes credit and gives it, but 
the manufacturer has to give him credit and allow dis- 
count as well. The amount of discount is_ slightly 
altered, that isall. Here it may, perhaps, be well to warn 
our readers not to confound agents with travellers. They are 
distinct classes working under different conditions. 
Agents are very often wealthy and responsible men, and 
they have no doubt much power in their hands. We 
believe, however, that they are encouraging a vain delusion 
if they fancy that it is possible by the issue of circulars to 
Boycott certain firms or any firms which think proper to 
dispense with their services. The man with ready money 
in his pocket can always find the way to buy in the 
cheapest market if he pleases. The Association of Agri- 
cultural and Machine Agents will do well to confine their 
exertions to legitimate spheres of action. They might as 
well try to stop the tide with a pitchfork as control the 
manufacturers. We have pointed out that there are 
certain conditions under which they are fully entitled to 
payment. To ask for it under all circumstances, and to 
threaten to Boycott the manufacturer who deals otherwise 
than through their offices is a blunder ; and the leading 
agricultural engineering firms have but to make the fact 
known that when they please they will deal with the con- 
sumer or even the retailer direct, in order to dissipate at once 
the extravagant claims embodied in the circular we have 
reproduced. The agents are beyond question a powerful 
body. They can if they think proper make themselves 
very disagreeable to the manufacturer; but the public have 
only to learn that the agent stands between it and the pro- 
ducer to turn the tables completely. The issue of the circu- 
lar was a mistake, and we venture to hope that it will be 
withdrawn at once. It may be urged that the members of 
the Association of Agricultural Implement and Machine 
Agents do run a very considerable risk by stocking 
machinery. As we have said, if this is the case they are 
entitled to discount, and will get it. But it seems that the 
qualification for membership demands nothing more rigour- 
ous than that “either as individuals or as firms each member 
do at the present time and shall undertake in future to 
keep in stock agricultural implements, machinery, and 
fittings to the value of £300, or £1000 worth of iron- 
mongery, together with agricultural implements and 
fittings to the value of £150.” Thus, then, great firms 
like those at Lincoln are to be put at the mercy of small 
shopkeepers in country towns. The whole effort reminds 
us vividly of the attempt made some time ago by retail 
shopkeepers to suppress “stores.” The attempt entirely 
failed, but it does not appear that retail shop-keep- 
ing has been wholly ruined. The fact is that so long 
as the majority of buyers in this world have not got ready 
money, 80 long will the middleman find plenty to do; but 
whether he does or does not, no attempt on his part to 
interfere with the free course of trade and to keep the 
consumer away from the producer can be tolerated. The 
English ironmonger appears to confound himself with the 


foreign agent. The more quickly he learns that the work 
done by each is essentially different from that done by the 
other the better for all parties. 


MACHINE RIVETTING IN NORTHERN SHIPYARDS, 


In the shipbuilding yards of the North of England there has 
been of late considerable attention given to the question of 
machine rivetting as a substitute for that of manual work. The 
question has been forced on the attention of the  ship- 
builders by the irregular habits of some of the rivetters, who 
now earn wages probably as high as any known in the history of 
the trade, and who unfortunately lose a considerable amount 
of working time, owing to their own fault or that of their com- 
rades. In a few of the yards in the North machine rivetters have 
been in use for some time. In one case all the beams and frames of 
ships have been rivetted for several years witha fixed machine ; andin 
others general work has been for a considerable time done with 
movable machines—Arroll’s, forexample. The general belief is 
that these machines effect their purpose thoroughly, and that 
the actual cost of rivetting with them is much less than that 
of the manual labour that they supplant, but the interest on the 
cost of the plant, and the cost of the removal of machines, or of 
the work to be rivetted, minimises the saving that would other- 
wise be effected. The delay caused by the irregularity of the 
work of sections of the workmen is turning the thoughts of the 
shipbuilders and of their managers to the possibility of the 
greater use of machinery, and it is probable that at some of 
the chief of the yards between Middlesbrough and the Tyne 
there will be a considerable addition to the rivetting plant. At 
the same time the loss of time has not been so keenly felt as it 
appears to have been on the Clyde, nor is the class of work in 
the North of England so much of a character as to allow of the 
full employment of rivetting machines that is known in Scotland 
—where it is said that in some of the shipbuilding yards nine- 
tenths of the whole of the rivetting is etfected by machine. At 
the same time the North-country yards which adopt the plan will 
be able increasingly to use their machines, for there will be 
gradually an adaptation to the work, and there will be, as the 
value of the machine rivetter is proved, a greater dependence 
upon it, whilst after the first cost, the saving on the price of 
rivetting will be greater. ‘Ihe question is one that is not so 
likely to be taken up in dull times, but with the pressure that 
most of the shipyards now feel, it seems probable that there 
will be an attempt to increase the dependence upon machinery 
which is not subject to the influences that have restricted the 
labour of men very seriously at times. 


MECHANICAL POWER ON PARIS TRAMWAYS, 

THOsE who have had most experience in the use of steam on 
the Paris tramways are perhaps least surprised that after about 
five years’ trial the system has been abandoned, and a return to 
horse-power has been decided upon. It is not too much to say 
that the design of a tramway locomotive for working in the 
streets of a city presents more difficult points than the design 
of any other class of engine, and hence the really satisfactory 
tramway engine has yet to be made. The objections that 
are now made to the engines about to be entirely superseded by 
horses are numerous, and some are equally to be applied to 
tramcars hauled in any way, but the real objection to these 
engines has been the cost of maintenance and working, and the 
comparative frequency of stoppage by reason of breakdowns, of 
small or great importance. The Paris company has tried twenty- 
one different engines, and the results are that horse traction is 
on the whole more satisfactory to the company. This will pro- 
bably be felt as a blow to mechanical propulsion, and no doubt 
it will have a retarding effect, but the various causes of failure 
and the experience gained will form the basis upon which 
engineers must start anew to make an engine that will stand the 
abnormal wear due to bad permanent way, dust, mud, frequent 
stoppages, and very short curves, and that can be run without 
danger by one man. We have several times given some ideas on 
the construction of tramway locomotives, and until engines are 
made with parts and fittings that will be indifferent to dirt and 
mud, very bad permanent way and short curves, no success will 
be achieved. 


THE SWIFTSURE ACCIDENT. 


An accident with a 25-pounder gun on board H.MS. 
Swiftsure, which at first created some alarm, has little 
significance in a manufacturing way. Having occurred in 
saluting, and the breech-piece having broken from its carrier, 
it is believed that the bore had not been sponged out, and that 
some residue of the cartridge remained ignited, and on the 
insertion of the next round burnt into the powder and fired 
the charge before the breech was completely closed. Hitherto 
it has been found impossible to insure the complete consump- 
tion of a blank cartridge of any material, consequently sponging 
has been strictly ordered in all firing without projectiles. 
Accidents have from time to time occurred with both muzzle 
and breech-loading guns from the neglect of this precaution. 
If this accident occurred in this way, the nature of the gun 
and its mounting, &c., do not concern us. It would, 
we think, be well if the authorities would consider the possi- 
bility of producing a saluting cartridge envelope which would 
not leave sparks. This is difficult, because even flannel appears 
to become impregnated with saltpetre by the explosion, and 
fragments of it go on smouldering for a considerable time 
after a gun has been fired. Silk does not appear to be better. 
Possibly asbestos might be used with success, or even a thin 
metallic cartridge. 


THE MIDLAND SIGNALMEN. 


How long should a signalman be in his box? This is the 
most important question from a general standpoint raised by the 
petition of the Midland Railway signalmen. They say that 
twelve hours a day is too long; the public may, perhaps, agree 
with them. It appears that there are twelve-hour boxes and 
eight-hour boxes, and the men in a respectfully-worded memorial, 
plead that there may be fewer of the former and more of the 
latter. A signalman’s occupation is remarkably important. On 
his accuracy almost everything depends; and if he is worn out 
by excessive watching, and is either mentally or physically 
inefficient by reason of the continuous strain, the results cannot 
fail to be deplorable. Eight hours a day of such labour seem 
sufficient to exhaust the strength of any man. The signalmen, 
while also asking for an advance of 3s. per week, further solicit a 
slight change of uniform, asking for a turn down collar to the 
coat, and a sleeved waistcoat, on the plea that colds are usually 
caused by the sudden change of clothes when off duty. It is 
eight years since any concessions were made to this important 
class of railway employés, and requests which seem reasonable, 
and are earnestly and respectfully asked, are certain to receive 
careful consideration from such a company as the Midland. 


LITHRATURE, 


Physics of the Earth's Crust. By the Rev. Osmonp Fisuer, 
M.A., F.G.S8. London : Macmillan and Co, 1881. 

Puysics of the earth’s crust might be held to include all 
questions treated as physical geology, but in Mr. Fisher's 
book it is confined to the modus operandi of the formation 
of the salient features of the earth’s crust, or to the 
mechanism of the production of continents, mountains, 
including volcanic cones, and ocean basins, These sub- 
jects constitute a grand owen J ground for the physical 
geologist, and at different times have afforded more freedom 
for a limit-rejecting imagination than any other field. The 
tendency, however, of the more modern writers on these 
subjects has been to test the bases upon which they 
would build enormous hypothetical structures by sub- 
mitting them to mechanical, mathematical, and thermo- 
dynamic investigation. The structures have consequently 
been smaller, or have had much more of reality in them. 
As a contribution to its subject Mr. Fisher’s book may be 
accepted as of great value, because it brings together a 
great deal of modern thought and experimental know- 
ledge on questions most intimately connected with the 
physics of the earth’s crust. It cannot, however, be 
admitted that it adds anything to our previously existing 
knowledge of the subject. He takes the quantitative 
information obtained by others, examines their theories by 
mathematical application of this information, rejects the 
theories, and subsequently builds his own, He has for 
several years contributed articles and papers on the 
subjects treated in his book, and in his preface to the 
latter he says, “ For many years past I have been convinced 
that various questions of physical geology might be 
answered negatively, if not positively, by applying to them 
simple mathematical reasoning and quantitative treatment. 
My own views have in some respects been greatly altered 
by the application of this method.” The first part of this 
quotation invites the remark that the application of quan- 
titative treatment is not in any sense original with 
Mr. Fisher. It was first comprehensively done by 
Mallet, who by extensive observation and experimental 
investigation on a very large scale obtained the most con- 
siderable part of the whole of the data employed in Mr. 
Fisher’s book, while to the second part of the quotation 
we cannot help remarking that the author will again have 
his views greatly altered if to his mathematical reasoning 
he adds more experimental physics and chemistry. 

In thetirst partof his book the author examines the figures 
which have been obtained at different parts of the globe, 
showing the rise of temperature which accompanies descent 
into the earth. This rise, it is very well known, varies 
enormously at different places; and though the rise is 
generally less rapid under mountains than under plains 
and valleys, no general law can be deduced which will 
permit the predication of the rise under any given untried 
spot. In spite of the wide difference, however, in thermal 
rise in descending different parts of the crust, Mr. Fisher 
strikes a general average of these, and subsequently pro- 
ceeds to apply it to phenomena which specially require 
differential treatment. He then repeats the calculations 
which were made by Mallet and others, to ascertain the 
intensity of the orthogonal pressures due to contraction 
through secular cooling, pressures first pointed out as 
having this origin by M. Elie de Beaumont, and first 
applied thermodynamically by Malletin hiscelebrated papers 
on volcanic energy. The formula used for this purpose, but 
divested of all its ornamental excrescences, is simply that 
by which the crushing strain of a boiler flue is aieined, 
external pressure in the case of the boiler flue being 
substituted by the weight of a stratum or ring of 
crust of rectangular section taken on a great circle of 
the globe. Mr. Fisher next estimates the heights 
of the elevations and depth of the depressions on the 
earth’s surface, taking as a datum a diameter which would 
have obtained if the materials of the earth had been per- 
fectly homogeneous and isotropic, so that uniform contrac- 
tion would have been attended with uniform reduction 
from the diameter which pertained to the primordial 
world with its presumably smooth surface. In one esti- 
mate—the elevations—the author takes the above- 
mentioned average rise in temperature in the earth’s crust, 
Sir W. Thompson’s estimate of the temperature of soliditi- 
cation of the materials of the crust, and Mallet’s ascer- 
tained temperature of fusion and coefficient of contraction 
of slags ; and assuming that the earth lost heat uniformly, 
and that solidification and contraction also took place uni- 
formly, he comes to the conclusion that all the elevations 
which would be produced by compression resulting from 
radial contraction of the earth having a radius of 
20,902,520ft. in cooling from 7000 deg. to the present dif- 
ferential temperature would equal a coating of 800ft. in 
thickness over the whole globe—that is, over a globe having 
a diameter as found for the above datum. Alli his calcula- 
tions on this subject lead him to the conclusion that the 
contraction of the earth asa solid cooled from 7000 deg. 
would not give the actual existing elevations, which are 
estimated to have a mean elevation of 900ft. The 
depth of the ocean is taken at three miles, and the conti- 
nent and sea areas respectively as 51 and 146 millions of 
square miles. The value of Mr. Fisher’s conclusions, it 
need hardly be pointed out, depends on the correctness of 
the assumption upon which he bases his calculations, 
and these assumptions require revision. 

It is difficult, for instance, to reconcile the statement 
that the average height of the earth’s elevations above a 
datum approximately coinciding with the profound depths 
of the ocean is more than ten times as great as that due 
to compression resulting from contraction from a tempera- 
ture of solidification of 7000 deg. Fah., and about tifty 
times as great as the estimate due to solidification at 
4000 deg., when we find that the author’s own calculations 
give the average height as 9504ft. or about 9500ft., and 
elsewhere the radial contraction of the earth from a tem- 
perature of 4000 deg. as 3479ft. The usually estimated 
area of the land surface of the globe is 51 millions of 
square miles, and of the oceans 146 millions, or as 1 to 
2°88. If we put * = radial contraction we should then 
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have, even upon this calculation of the quantity of material 
at disposal for elevations above datum or deep sea bottoms, 
an average height of elevation of + + (2°88 r) = 13,498ft., 
which is considerably above 9504ft. This latter height is 
moreover obtained by om the datum line considerably 
below the mean depth of the oceans, No one but the 
author can gain any idea of how the above-mentioned 
“fifty times” is obtained. From the part of the book 
here referred to, which contains a great many generalisa- 
tions in order to arrive at the conclusions, the author leads 
to a theory of his own which is put forward to account for 
mountain and continent formation and for volcanic action ; 
but in the intervening pages there are some speculations 
which will be effectually disposed of by reference to Dr. Ball’s 
“ Glimpses through the Corridors of Time.” By reasoning, 
not worth reproducing, the author also comes to the con- 
clusion that “the waters of the ocean cannot supply the 
steam emitted from volcanic rents,” and this notwith- 
standing the enormous array of facts against such a con- 
clusion. The author, however, has to bring out his new 
theory, and this it seems was suggested to him by one of 
the last papers written by Mallet, namely, that “On the 
Temperature of the Primordial Ocean,” though it may be 
safely said that Mallet would have been surprised at the 
offshoot of one of his last productions. Without going 
further into this paper, it may be said that it showed a 
method of arriving at the probable temperature at which 
all the water of the globe then existing as a vapour began 
to condense on the cooling surface of the world, cooling 
from fusion ; and incidentally it mentions the great solvent 
and subsequent surface splitting-up action of the water on 
the incipient crust. This idea Mr. Fisher has seized upon 
to provide him with “an elastic highly heated layer of 
rocky matter combined with water substance kept in a 
state of compression by the superincumbent pressure of 
the crust, but ready to burst forth with the evolution of 
steam and gas wherever and whenever a vent is opened 
for its escape ;” and, in referring to Mallet’s paper, he 
asks: “Is it necessary to suppose that the rocky materials 
had already formed a solid globe upon which this 
water substance was supernatant! Might not rather such 
substances as were soluble have been in solution with it, 
even to that depth at which the magma was succeeded 
by denser materials insoluble in superheated water! If 
that were so, then as cooling proceeded a crust of rock 
would have been formed by crystallisation st a certain 
level, and would have gradually extended downwards. 
But there may be even still remaining an intensely hot 
layer of original water-dissolved silicates underlying the 
solid crust, ever in readiness to furnish the steam, gases, 
and ejectamenta of the volcano, and by the extravasation 
especially of the former of these, to contribute to the con- 
traction of volume of the globe.” Upon this the author 
builds a very large structure, for this hypothesis, it will be 
seen, frees him “from the trammels ry by (Sir W. 
Thompson’s) hypothesis of a solid globe,” from Mallet’s 
theory of volcanic energy, from all trouble as to the, as he 
calculates, insutticiency of the contraction of the globe to 
account for the formation of continents, and from other 
approximately measureable but differential quantities, 
causes, and effects, This hypothesis makes it desirable 
that the crust of the earth, formed, as he thinks, of 
crystallised “water substance,” should not be flexible ; 
that contraction should be accommodated by crushing 
together and thickening of the crust, and not by bending 
and folding, and he sets to work to prove these things are 
so, his assumptions requiring that cooling and contraction 
should have taken place uniformly over the whole globe, 
and that the “ocean basins are not caused by depressions 
in the upper surface of a crust of the same density 
as that Saniath the continents, but that they are 
due to a greater density and general depression of 
the sub-oceanic crust.” the crust should be 
of so much or any greater density under the ocean 
than at the same depth under continents is not 
shown ; but it is assumed that it is so, otherwise the 
waters of the ocean, it is argued, would be so attracted by 
the northern continents as to make the mean level of the 
sea greater there than at the south. We have never seen 
it proved that this is not the case, nor has it been shown 
that the Colorado river is much higher at its edges than 
in the middle where it runs through canons several thou- 
sands of feet in depth. This theory or hypothesis 
which is to take the place of those of men who based 
theirs on exhaustive experiments, is launched into 
the world without one word of evidence based on 
experimental data. In the whole book there is not 
a line descriptive of any original experiment or research 
which makes a single addition to the knowledge already 
possessed on the action of hot water or steam under pres- 
sure upon silicates or other materials constituting the 
earth’s crust ; while, on the other hand, it is known that 
under available pressures and temperatures, water and 
steam have practically no solvent action on silica, and less 
on other materials, as alumina, which also formed con- 
stituents of the primordial crust. If all had been alkaline 
silicates Mr. Fisher might have got his silica porridge; but 
unless he shows where the caustic soda or other solvent is 
to come from, it does not seem too much to pronounce his 
theory of an earth’s crust of, say, twenty-five miles in 
thickness of crystallised silica, and an underlying reservoir 
of “water substance,” as the most absurd inflicted upon 
the geological world during the past half century. 

Mr. Fisher gets into some trouble about faulting, 
and although he is aware of the monster faults in 
the Utah Plateaus and elsewhere, and mentions the 
great fault in the Appalachian Chain, where on oppo- 
site sides of a crack, over which one can step, beds once 
together are separated vertically by 20,000ft., he proposes 
to “explain the phenomena of faulting by the occurrence of 
fissures commencing at the surface and running down- 
wards ; and among the causes which may have given the 
first impetus to their formation, may possibly have been 
the drying of a surface from which either the sea or 
inland lakes had been drained off, or even where the 
climate had changed and become arid.” To such 
origins would Mr. Fisher ascribe the great upthrow 


faults whereat miners lose a seam for perhaps a quarter 
of a mile in an immense raised voussoir with faces 
having roughly radial directions. The author’s fluid 
water substance substratum requires, it will be seen, 
that when areas are loaded they must sink, and when 
relieved, as by degradation, they must rise. Greenland, or 
a good part of it, is sinking at the rate of about from 6ft. 
to 8ft. per century; so Mr. Fisher suggests “this may 
possibly be accounted for = the snowfall being at pre- 
sent greater than is carried off by the glaciers and 
by evaporation,” and in a foot-note he quotes Sir 
Wyville Thomson’s statement that the glaciers stand 
200ft. above water, and he then calculates, taking the 
specific gravity of ice as 0°90, that this gives a total 
height of glacier of 2500ft., so as to show the great weight 
of ice existing round Greenland, which, considering the pro- 
portion of this ice which comes away asicebergs,is very much 
the same as trying to prove that the weight of the Thames 
is greater when there are ironclads in it than when they 
are in the Mediterranean. Of figures respecting this 
snow we have none. Mr. Fisher’s theorising is certainly 
not very edifying. We had intended to say some- 
thing of his remarks on Mallet’s theory of volcanoes, but 
our space is limited ; and after what we have said, it is 
perhaps, unnecessary to do more than mention that he does 
not agree with Mallet. Mr. Fisher cannot yet see that rock 
might be crushed under such circumstances and at such velo- 
citiesthatit,or any partof it, would be melted,any more than 
would be a piece of rock crushed in a gravity testing 
machine. He does not see the difference of effect when a 
given quantity of work is done upon an object in a very 
short or in a very long time, and according to his ideas the 
sparks which fly from a rapidly revolving grindstone when 
iron or steel is being ground, and which consist of molten 
particles of metal and silicon, ought never to appear, and 
those made by a horse’s hoof on granite pavement or the 
sparks resulting from the clashing of lumps of rock are also 
instances of fusion by crushing which ought not to be. 
In conclusion, it must be remarked that Mr. Fisher is 
prone to calculate too much upon averages, on subjects 
treating of phenomena which have their origin in maxima 
andminima. His geology and physics are too much of the 
library and not enough of the field and the laboratory 
or workshop. His book is built almost entirely on the 
facts and figures gained by others, and those upon which 
Mallet spent time and fortune, guided by rare originality, 
form some of the most valuable in the book. W. W. B. 


IMPROVED PALLISER PROJECTILES. 


Onr of the last designs of the late Sir W. Palliser was an 
improved shot for penetrating armour, which, in its latest form, 
we illustrate herewith. The history of this shot. which has 
just been tried, is as follows :—The original Palliser chi'led 
shot depended for success on the softness of the armour it 


penetrated. Wrought iron had been introduced universally in 


petitive trials compared with the best steel shot against soft 
iron. The Surveyor-General of Ordnance in 1880 invited 
Sir William Palliser to design a special form of chilled projectile 
for hard armour. Sir William then made a shot—Fig. A— 
with two peculiarities: (1) It had longitudinal ribs on its 
head, which he hoped might assist in breaking up the steel 
face of the plate, experience having shown what a great matter 
it is to injure the continuity of any resisting steel surface and so 
attack it, as it were, locally and unevenly. (2) It was sup- 
ported by a band of wrought iron or steel round the body B, so 
as to hold together on the shock of impact. The shot 
in Fig. 1 embodies one or two further improvements, due either 
to Sir William or his brother, Captain Edward Palliser, we 
presume. 

It may be seen that there are two steel jackets ; the inner one 
simply holds on to the body of the projectile, which is of 
decreased size, but below the curve is of cylindrical form. The 
outer jacket holds on to the inner one, of which the exterior is 
conical, The head between the ribs is of decreased diameter, 
corresponding to that of the inner jacket. Consequently it is 
hoped that the shot may enter the target in a hole of the 
decreased size, experiencing a corresponding smaller amount of 
resistance, the exterior jacket stripping off and being left behind. 
This last advantage might exist in the case of steel-fronted 
armour, but hardly in the case of hard steel, which breaks up 
and cracks, and is not punched in a clean hole. It will be seen 
that the fact of an armour-piercing shot having decreased 
diameter in this way does not affect the diameter of other pro- 
jectiles fired from the same gun, such as common shell, whose 
internal capacity is a matter of importance. o 

Theideaof this shell we think very good. Chilled iron shot would 
of course benefit by a jacket of this kind much more than those of 
softer metal. A steel shot often yields at the shoulders, as 
shown in Fig. 2, while a chilled shot shivers without setting up. 
Such action, as is seen in Fig. 2, would tear a steel jacket from 
the front edge instead of acting on it evenly all over. 

We believe that Captain Palliser has also proposed to employ 
steel riband as an alternative arrangement for the jackets shown 
in Fig. 1. It may possess three advantages :—(1) It has the 
tangential strength of a continuous spiral ; (2) the actual tensile 
strength of a steel riband is greater than of steel of large cross 
section, apart from the question of the spiral being unbroken by 
a cross seam; (3) it can be applied by being wound on at the 
desired tension without heat, which may interfere with the 
temper of the metal. : 

The design of the shot in Fig. 1 is to retain the interior jacket 
and hold together in penetration. If this enabled a shell to 
perforate armour before bursting, of course an enormous advan- 
tage would be secured. In fact, this is the object aimed at in 
the best forged steel shell, but which has been only very occa- 
sionally achieved. It must still be regarded as a possible 
achievement, but not one that can at all be secured as yet. Sir 
Joseph Whitworth’s recent refusal to supply any more forged 
steel shell comes at an unfortunate time for the solution of this 
problem. 

With regard to the decreased area of resistance, or decreased 
diameter of the shot, on which Captain Edward Palliser lays 
official stress, we would call attention to Fig. 4, the front view of 
the head, in which it may be seen that the annular space between 
the circles A and B is considerable. This represents the 
decreased space except that of the cuts made by the ribs, and these 


RIBBED & JACKETED PALLISER SHOT WITH 
FIXED UNDER JACKET& MOVEABLEUPPER JACKET 
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some form. The Palliser shot first proposed had two advantages 
over the projectile previously employed : First, it was of hard, 
rigid, though brittle, material ; secondly, its point was sharp, 
being, in fact, a considerably sharper ogival than those finally 
adopted in the service, which were in this respect altered by the 
Committee for the worse. The hardness enabled the projectile 
to stand up to its work ; the sharp point told in two ways. For 
one, it enabled it to penetrate far enough to get considerable 
support from the surrounding armour before the full shock of 
resistance fell on it. We are discussing this question critically, 
because we know of no place where it is dealt with. Fairbairn, 
who was one of the members of the original Committee on Iron 
Plates, showed by experiment that a certain flat-headed shot re- 
quired 55°32 tons pressure per square inch to crush it, while a hemi- 
spherical one yielded under 26°86 tons. This is due to the same 
mechanical action that causes an arch to yield laterally. A 
pointed shot resisted by a hard surface which acts on it while the 
point only is in contact, then, may yield outwards when the same 
projectile entering soft material would only encounter the full 
resistance when its head had entered the armour, and when it 
experienced no more outward thrust than a flat-headed projec- 
tile. The second advantage of a sharp point is due to the fact 
that armour yields by tearing open at the back. In this a sharp 
point has a great advantage, because it gets close to the tearing 


spot, and so acts immediately and locally. From the above it had 


may be seen how admirably a rigid shot with a sharp point acts 


on soft armour; while, on the other hand, the introduction of 
steel plates calls for tenacity to resist yielding outwards which | 
chilled iron does not possess. Hence the failure of chilled shot 

against steel, although it compared well even in recent com- | 


cuts are only continuations of cutting lines begun from the 
entrance of the projectile’s point, and, as experience shows, easily 
made. 


Tre signals, originating in the Greenwich Observatory, are dis- 
tributed at 10h. a.m. and 1h. p.m. to all parts of the country by 
the Post-office telegraphs. 


PosTAL STaTIstics.— A paper on the European postal traffic in 
1880 has recently appeared in the Deutsche Industrie Zeitung, from 
which the Times gives some items :—The total increase, which had 
been 11 per cent. in 1878 and 4 per cent. in 1879, was 7 per cent. in 
1880 ; the total number of articles sent in 1880 being 6,206,577,592. 
The proportions of different articles were nearly as in the preced- 
ing year—Letters and post-cards, 61°3 per cent.; book packets and 
patterns, 15°8; newspapers, 22°9. England stands first witli 
1,690,724,491 articles, or 27°2 per cent. of the whole; next 
Germany, 23°3 per cent.; then France, 19°6 per cent. (showing a 
large percentage in patterns and book packets, 27°6, while 15°8 is 
the average for Europe); Austria-Hungary ranks fourth with 
8°6 per cent.; Italy has 5°6; Russia, 3°3; Belgium, 3°2; Switzer- 
land, 2°4; and Holland—ninth—2 per cent., closes the series of 
States whose entire traffic is over a hundred millions. These nine 
States have 95°2 per cent. of the European traffic, leaving onl; 
4°8 per cent. to the ten remaining States. Turkey is not po Bene f 
The nine States show a relative decrease from 1879—when they 
96°4 per cent. of the whole—and the smaller States an 
increase. Greece alone shows an absolute decrease. Nearly 
everywhere there is an increase of letters and post-cards per head 
of the population ; Luxemburg and Spain show a slight falling off; 
Russia, a decrease of 10 per cent.; and Bulgaria—where the 

tal — had grown extraordinarily the previous year—one of 
per cent, 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 
THERE were some sorts of of local make which were higher in 
Birmingham to-day and in Wolverhampton yesterday by from 
1s, 3d. to 2s, 6d. than they were a month and six weeks ago. The 
recent considerable sales on account of next quarter’s requirements 


have had much to do with this; and there were mill and forge 


prietors who yet desired to buy, though they hesitated to give 
the prices qenerelly asked by 


Best second-class Staffordshire pi 
offers at less were consistently refused. S; w’s Millfields brand 
of ay age’ at this price. Less valuable brands of part-mines 
were 55s. and 50s., according to mixture. Cinder pigs were nomi- 
nally 40s., but 37s. 6d. was about the actual selling price, and some 
sorts might have been had at slightly less. 

ents of t-mine pigs made at a distance, particularly in 
Derbyshire, Northampton, and Lei ire, announced an 
increasing demand. e price demanded for these three descrip- 
tions was 47s. 6d. The special Northampton—Wellingborough— 
brand, however, was quoted at 52s, 6d., but without sales at the 


were firm at 57s, 6d., and 


All-mine pigs of Staffordshire make were 65s. to 67s. 6d. The 
former figure was that, for instance, of Messrs. Turley’s No. 5 grey 
forge, while the latter figure was their price for No. 3 and No. 4. 

Hematite pigs were not weaker than at date of last report. 
Consumers of Wigan kinds, indeed, reported themselves less able 
to buy at the figures which they reported a weekago. The Barrow 
Company again named £3 7s. 6d., and Tredegar was firm at £3 5s. 
Brymbo (Wrexham) part hematite were quoted £3. Users decline 
toadmit that the pig market must soon be much stronger ; and 
the less valuable sorts were unfavourably influenced by the growth 
of stocks in makers’ hands at Middlesbrough. 

Scrap iron from South Wales, com: mainly of sheet shear- 
ings, is quoted this week at 62s. 6d. delivered; but there is not 
much doing. 

The probable effect upon this district of the ironworkers’ strike 
in America has been canvassed. A few producers in- 
quiries from Liverpool merchants on United States account, which 
seemed to be resulting from the labour struggle, but such inquiries 
had not yet formulated into much actual business. The general 
impression was that the strike would not be of sufficiently long 
duration to much influence Staffordshire orders or prices. 

The marked iron houses continue a lied with 
orders in other than exceptional instances. The 1 of Dudley’s 
Round Oak bars are £8 2s. 6d., and those of other firms £7 1 
Medium quality bars are £6 15s. to £6 10s., and common Stafford- 
shire bars £6 5s. Hurdle bars are obtainable at as low as £6. 

Hoops are going abroad in large quantities. £6 17s. 6d. was 
quoted this afternoon, though for export some makers would have 
accepted £6 15s. On the other hand branded hoops were strong at 
£7 7s. 6d. per ton. 

Plate makers did not report any improvement at £8 10s. to £9 
and £9 10s, for boiler sorts, according to brand. 

Galvanisers announced the receipt of a number of new good 
orders on account of South America, Canada, Australia, the Cape, 
and British India. One firm has 180 tons ordered for Rangoon, the 
whole to be ship; this month. The home demand also they 
reported brisk. But prices remain low. Ordinary sheets of 22 to 
24 w.g. were obtainable this afternoon at £14 per ton, in bundles 
delivered Liverpool; with £16 for 26 w.g., and £18 for 28 w.g. 
For superior brands of 24 w.g. £15 was very firmly demanded ; for 
similar qualities of 26 gauge, £17; and for 28 gauge, £19. Wire 
netting and similar season requisites are imparting more activity to 
the business doing at the galvanising pits. 

This activity amongst the galvanisers is naturally reflected by 
the black sheet makers. Some of these are this week asking prices 
which upon the late minimum mean an advance of from 2s. 6d. to 
5s. per ton. Singles were £8, doubles £8 10s. to £9, and lattens 
£9 10s. to £10 per ton. 

In best stamping sheets there is a decided improvement upon 
home as well as upon export account. There are firms who report 
the receipt of more new work on home account in the past fortnight 
than during the previous two months. Messrs. Crowther Bros., of 
Kidderminster, are amongst the firms well on. Their ex! 
work includes orders from Northern Europe, from the United 
States, and from Canada. This and other firms are receiving 
promising inquiries this week from Russia and from Spain, but at 
present the correspondents delay to place their orders. 

There was slightly more firmness both in Wolverhampton and 
Birmingham in the tin-plate department. Charcoals might have 
been got at 19s. delivered in Liverpool, and here and there 18s. 6d. 
would be occasionally taken in a good order ; while others again 
demanded 20s. per box. Cokes were 16s. to 17s. in Liv 1. 
Most makers reported the receipt of orders recently, mostly for high- 
class qualities for home use. 

In such cases steel sheets are used in the place of either charcoal 
or coke. The demand is improved by the enterprise of the tin-plate 
users, who are using machinery to secure a high polish upon some 
of their goods, and they are using it with so much success that the . 
goods are taken by customers instead of the higher-priced nickel- 
plated ware of the same order. Tea and coffee-pots and tea-kettles 
are amongst the requisites in whose finish the polishing machinery 
is used. Sheet steel is likewise in growing request for use in 
the making of travelling trunks. Such trunks, wood bound, are 
selling well, and they are going freely to India and the Colonies. 

Stamping machinery is in larger request use of the demand 
which is being expressed in London and the chief provincial centres 
for wares of brass. By the employment of the stamping machinery 
sheets of brass are being extensively used up in the manufacture of 
goods which have heretofore been made sometimes of china, at 
other times of japanned iron. There is quite a rage for complete 
toilet sets of brass, with tinned or painted linings. 
| The bridge for the Mexican Railway, to which I made reference 
| in my last week’s report, is being constructed by the Horsley Engi- 
| neering Company, under the inspection of Mr. G. H. a 
| C.E., of aa eon The swing bridge will have a clear 
| swing of 200ft., and the three fixed spans are of 150ft. each. The 

triangular lattice girder principle is adopted, and the material is 
almost wholly wrought iron. The swing bridge will revolve on a 
_ central turntable supported by forty steel rollers. Of that metal, 
| too, will be the pm plates for the roller path, and also the racks. 
| The structure is to be thrown across the Tamesi River, on the San 
| Luio and Tampico Branch of the Mexican Central Railway. Two 
‘of the spans are now ready for shipment, and the whole of the 
| order will be pleted in about another month. 
_ The cable and chain and nut and bolt firms report themselves 
| well on, and the prospects are pr d good. 

The South Staffordshire Institute of Mining Engineers, whose 
headquarters are at Dudley, have received a communication from 
the trustees of Mason’s College, Birmingham, expressing extreme 
regret that they are unable to receive the Institute into the College. 
The communication hascaused considerable disappointment amongst 
the engineers. 

Mr. W. Farnworth, president of the South Staffordshire Institute 
of Mining Engineers, read a paper this week before that Association 
on the lime process of gettingcoal. He showed that the percentage 
of small coal was very oo whilst compared with wedging the plan 
was much cheaper. A discussion ensued, and the general opinion 
was that whilst the operation was safe, it was too slow for modern 
requirements. The vice-president mentioned the new explosive, 
dynamogen, as being a promising help in coal mines. . 

The local governing authorities of Oldbury, near Birmingham, 
have determined to extend their gasworks at a cost of £3000. The 
expenditure will be chiefly in the direction of providing additional 
retorts. 

Although the nine colliers who descended Baxterley coal pit, 
near Atherstone, Warwickshire, shortly before the late explosion, 
have now been entombed for five weeks, the pit mouth continues 
hermetically sealed. The fire is believed to be out, but it is not 
yet thought safe to re-open the pit. The few surviving members 
of the exploring party are progressing favourably. 


| 


NOTES FROM LANCASHIRE, 


(From our own Correspondent.) 

Manchester.—With the trade of this district just emerging from 
the Whitsuntide holidays, which in the iron and coal industries 
have caused a stoppage of operations for quite a week, an absence 
of animation has naturally characterised the market. Notwith- 
standing, however, the necessarily limited extent of business trans- 
actions, a somewhat steadier tone seems to be following the holi- 
days. During the week a very fair number of inquiries, considering 
the holiday season, have been coming in, and although it can 
scarcely be said that better prices are ac ly ruling, there is less 
disposition to push sales at low prices, and some of the sellers of 
district brands have withdrawn the low quotations at which they 
were booking orders last month. 

The Manchester market on Tuesday was only moderately 
attended, and there were not many orders stirring. Lancashire 
makers of pig iron were still quoting 45s. for No. 4 forge, and 
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46s. for No. 3 foundry, less 24 delivered equal to Manchester, and 
at these figures a few small are booked. Business of any 
weight, however, cannot be done, although offers to a fair extent 
have been made at a little under ; but local makers, whilst open to 
some concessions to secure good orders, do not seem disposed to 
give way to the full extent expected by buyers. Lincolnshire 
makers of pig iron who have recently been booking pretty freely in 
this district at prices 6d. to 1s. per ton under local quotations, 
have this week put up their prices about 1s. per ton, and for 
delivery equal to Manchester the average quotations are now 45s. 
to 45s. Gd. for No. 4 forge, and 46s. to 46s. 6d. for No. 3 foundry, 
less 24. One or two sales have been made on the basis of these 
figures, but the advance seems to have checked for the present the 
mane 4 out of further orders. There have been sellers of Middles- 

rough iron at a little less money, but north-country brands, in 
which at one time a large business was done here, are still com- 
pletely out of this market. 

In the finished iron trade business continues very quiet, the new 
orders giving out being very limited in extent, and some of the 
rolling mills are ay being kept irregularly employed. Large 
American orders are, however, reported to be lying at Liverpool 
ready to be placed on the market at a limit of price very little 
below that now being asked by makers. For ed bars delivered 
equal to Manchester prices range from £6 5s. to £6 10s. per ton. 

The engineering works are only getting into full swing again 
this week, a complete start not being made in many eases until 
Tuesday. Operations, however, are gradually being resumed after 
the holidays with good prospects as to employment for some time 
forward ; and although there is still a keen competition for orders, 
which stands in the way for the present of any great improvement 
in prices, the actual condition of the engineering trade may be 
fairly described as mending steadily. 

The question of the safe lighting of coal mines was again 
before the members of the Manchester Geological Society for dis- 
cussion at their opening meeting on Tuesday, and improved safety 
lamps were submitted for consideration. Mr. James Cunliffe, of 
the Bridgewater Collieries, Walkden, exhibited an improvemens on 
the Davy type, and urged that as it was impossible to construct 
lamps which were not liable to be broken by ordinary accidents in 
the mine, it was better to pay attention to increasing their lighting 
power, which would diminish the risk of accident both to the 
collier and the lamp. Mr. James Ashworth, of Derby, submitted 
an improvement of his own on the Museler type by the addition of 
a light copper or tin shield above the horizontal gauze, which 
touches the chimney at six equidistant points and prevents any 
current passing through the horizontal gauze on one side of the 
chimney and out again on the other, as it may do in the ordinary 
Museler, and of an appendage which he terms a “ chimney-pot,” 
consisting of a cylinder containing three wings which com- 
mence a little above the top of the chimney, and extend 
to a little below the bottom of the cylinder, dividing the 
pot into three compartments. With these additions it is claimed 
that a continuous and steady current is maintained in the lamp with 
no more air entering the lamp then is required to supply the wick 
flame, whilst the air so entering is highly heated by direct contact 
with the chimney, and arrives at the lamp flame in the best condi- 
tion for producing perfect combustion. For the light he adopted 
mineral oil in preference to vegetable oil, and so far as his own expe- 
rience went he considered it safer than any other. Whilst 
admitting that it was useless expecting that Government would 
make the use of apy particular lamp compulsory, he thought they 
might impress — them the necessity of the employment of 
lamps of standard types only, and that all new lamps introduced 
from time to time should receive the authorisation of the Home 
Office before they could be used in any mine. After some further 
discussion, which was eventually adjourned to-a special meeting of 
the society to be held in Wigan at the end of the month, Mr. J. S. 
Martin, Inspector of Mines, said there could be no doubt that the 
lamp which was required was one which would go out when it came 
in contact with an explosive mixture, because so long as the flame 
continued inside the lamp when in the midst of an explosive mix- 
ture something must ultimately give way, and the result in all 

robability would be an explosion. The chief use of a safety 
oo should be considered as an indicator for detecting the pre- 
sence of gas, and not for working in the midst of gas. That at 
least was his opinion of the proper functions of a safety lamp. 

The official address of Mr. R. Knight, the general secretary of 
the Steam Boiler Makers’ Society, in his last annual report, which 
has been reprinted and largely circulated amongst employers in 
this district, is so temperate and ible a statement of the 
interests of employer and employed from a workman’s point of 
view, that it has commended itself generally to favourable 
reception, and a short abstract will be of interest. Mr. Knight, in 
offering a word of prudent advice to the members, which he hopes 
will be received in the same friendly spirit that aetuated himself, 
says, ‘“‘ While fully alive to the advantages derived from good 
wages, it is possible to venture too far in making unreasonable 
demands upon employers. This I know has been the case 
in some districts on some occasions that have come under my 
notice. This I must pronounce a mistake. Under pressure em- 
ployers will concede our requests until a certain point is reached. 
‘That point is where his profits from his business are converted into 
loss ; at this stage self-preservation prompts him to resist. If the 
members persist in making excessive demands, that are much above 
other districts, they only harass their employers, and either force 
them into liquidation or otherwise out of the trade. If we force 
up the wages in one district higher than other districts are paying, 
when a depression comes the high-priced district is surely the first 
to feel the effects, as trade will naturally gravitate to those places 
where labour is cheapest. Therefore, for any workmen to insist 
upon excessive demands when trade is prosperous, and by this 
action handicapping their employers unfairly with other titors 


over local railways, and this, together with the ey de- 
creased output, is effecting a reduction in stocks. The 
better feeling in the market is beginning to make itself felt in 
other directions, and the hope is entertained in some quarters that 
we may expect a mines advance in prices. It is too soon, 
however, to say what position the market is likely to occupy 
during the next month or two. 

Steel workers are busy, and the inquiry is more cheerful. Prices 
are unchanged. Iron shipbuilders, ironfounders, engineers, boiler- 
makers, and others in steady employment. 

Iron ore firm from 13s, ba. to 15s. per ton on trucks at mines. 
Coal and coke steady. 


THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


A LocaL firm of cutlery manufacturers, Messrs, Atkinson 
Brothers, Milton Works, have promptly ascertained the effect of 
the new tariff arrangements ot France and Great Britain. The 
firm do a very large cutlery business with Paris and other French 
markets, and have maintained all along that unless a very decided 
stand was made against the protective proposals of France, there 
would be no hope of maintaining any business in Sheffield articles. 
The result has curiously borne out their fears. With a view to test 
the operation of the new arrangements, Messrs. Atkinson made 
up a package containing patterns, which form four-fifths of the 
staple articles in demand in the French markets. Under the old 
treaty the duty upon these goods would have amounted to 15 per 
cent. on their value. Under the new tariff the duty is no less than 
724 percent. Mr. Atkinson, the senior partner, assures me that 
this enormous increase in the tariff means nothing less than the 
practical extinction of the Sheffield cutlery trade with France. A 
committee has been appointed in Turin which evidently means an 
intention on the part of Italy to follow the lead of France; and it 
is feared that Belgium will go the same way. 

The colliers at Manvers Main have had a pleasant surprise since 
my last. While elsewhere wages are being barely maintained, and 
in some cases positive reductions taking place, at this colliery, 
under the operation of the sliding scale, the underground workers, 
some 800 men and boys, will be entitled to an advance of 24 per 
cent. for the next four months. The auditors have issued their 
report for the four months ending April last, and the result is to 
show an average selling price of 5s. 507d. per ton. This is 
the second advance to which the men have become entitled under 
the sliding scale arrangement, which has not yet been in force 
twelve months. 

The Sheffield Gas Company has appointed Mr. Hanbury J. H. 
Thomas, of London, as manager of the pany, in ion to 
Mr. Thomas Roberts, resigned. Mr. Thomas has been for twelve 
and a-half years the assistant to Mr. George Livesey, engineer and 
secretary to the South Metropolitan Gas-light and Coke Company. 
There were originally 106 candidates for the post. The late mana- 
ger had £1500 a year. Applicants for the situation had to state 
the salary they required. 

The Huddersfield Chamber of Commerce, after considering the 
scope of the agreement entered into between the M. 8. and L., the 
G. N., and the L. and Y. Railway Companies, have come to the 
conclusion that it cannot be regarded as a satisfactory substitute 
for the advantages proposed by the Hull, Barnsley, and West Riding 
Junction Railway and Dock Extension Bill now before Parliament. 
The Chamber are bent on having the new line extended to Halifax, 
so as to secure improved facilities of communication, which they 
consider essential the development and prosperity of Hudders- 
field and Elland, as well as of Halifax. 

Before leaving to assume the responsibilities of general manager 
of the Barrow Hematite Steel Works, at Barrow-in-Furness, Mr. 
Walter S. Davy has been presented by the managers and employés 
of Davy Brothers, Limited, with a handsome tea and coffee service 
of sterling silver. Mr. Davy, in acknowledging the gift, said there 
was amongst them some who could remember him as a workman 
like themselves, sharing the troubles and annoyances inseparable 
from daily toil, and enjoying the rewards by which it was 
sweetened. 

There is a good deal of sentiment in b in Ireland at least. 
The principal of the est establishment for all kinds of hardware 
tells me that of late it has been very hard for his travellers to sell 
any English goods if they are offered as such, but anything which 
is stated to American has a ready sale even if it costs more 
money. The unsuspecting Hibernian buys a good deal of German 
and French-made goods as “‘ real American,” and it is just possible 
that Saxon fingers have also had a hand in some of the goods he 
takes to his shop and home. 


THE NORTH OF ENGLAND, 


(From our own Correspondent.) 

THE firm and cheerful tone which has now been noticeable for 
two or three weeks was still apparent at the Cleveland iron 
market held at Middlesbrough on Tuesday last. Notwithstanding 
the very considerable increase of stocks revealed by the ironmasters’ 
statistics for May, there was no tendency towards weakness in 
price. The makers outside the combination on whom the “‘ bears ” 
have been mainly relying are stillas firm asthoseinside. Warrant 
holders are also quoting almost the same as makers, and in fact the 
signs of the market are rather towards increased firmness than 
weakness. The ironmasters held their usual meeting before 
*Change and determined to adhere to previous quotations, which 
are 43s. 6d. for prompt f.o.b. delivery of No. 3g.m.b. Middlemen 
continue to offer small parcels at 43s. 3d. for postponed delivery, 
but this is regarded as simply an attempt to pull down prices. 
Busi was done in warrants at from 43s. 3d. to 43s. 6d. The 


in the trade, is an unwise policy, suicidal, and must re-act upon the 
authors to their own suffering and loss. It is rather the ~~ 
of a trade’s union to equalise the cost of labour, so that a 
employers may purchase it at the same cost.” Mr. Knight adds 
that he is opposed to those periodical violent fluctuations of wages 
which occurred in some districts, and as a remedy suggests a general 
system of making agreements for time, wages, and piece prices 
satisfactory to both parties, signed and ratified for a certain period, 
such as six or twelve months. 

In the coal trade of this district there has been very little 
business doing during the past week, either in house fire or manu- 
facturing classes of fuel, and many of the pits did not get fully to 
work again after the holidays until Wednesday. Prices conse- 
quently have scarcely been tested, but beyond slight concessions 
here and there of about 6d. per ton on the better classes of round 
coal, there has been no further announced reduction in rates 
beyond that which came into force in the Manchester district with 
the opening of the month. An easier tone, however, characterises 
the market and prices are irregular; at the pit mouth they average 
about as under:—Best coal, 8s. to 8s. Ga: seconds, 6s. to 7s.; 
common coal, 4s. 9d. to 5s, 6d.; burgy, 4s. 3d. to 4s. 9d.; and slack, 
3s. 3d. to 3s. 9d. per ton. 

Barrow.—Last week I noted the tone of the hematite pig iron 
trade of this district as being of a much more satisfactory 


- character than had been experienced for some time past. This 


improvement has not only been maintained, but has considerably 
improved during the last few days. The amount of new business 
done, however, 1s only small as compared with the demand ; but 
as makers are well situated for orders, they do not seem dis- 
d to enter into large engagements at present prices. 
rom all quarters there is a marked increase in the demand ; but 
more particularly so as regards continental users. Prices have 
advanced 1s. per ton all round, 56s. being quoted for No. 1 
Bessemer ; 55s. for No. 2; and 53s. for No. 3 f.o.b., delivery at 
West Coast ports. Shipments of iron and steel are not so 
considerable as might be expected for the time of the year; 
but it is thought exporters are hanging back till freights 
are lower. A heavy tonnage of metal is being consigned 


stock of Cleveland pig iron in Connal’s stores was announced to be 
33,706 tons, or 2413 tons less than last Tuesday. 

In finished iron a similar tone prevails to that in the pig iron 
trade. Since the victory of the employers in the recent strike, the 
men have worked much better, and the output has been somewhat 
increased. In one or two cases the workmen’s representatives, 
who promoted the strike contrary to the decisions of the Board of 
Arbitration, have been discharged, and although they have 
attempted to make a disturbance and enlist the sympathy of the 
other workmen in their favour, they have been quite unsuccessful. 

A meeting of the creditors of Messrs. Johnson and Reay is fixed 
for next Tuesday, and it will then be decided whether or not the 
works are to continue in operation. Opinion among the creditors 
is divided on this point. Those who are only suppliers of materials 
would like to keep the works going, in the hope of realising as 
much as possible. Those who are in any way connected with the 
manufactured iron trade think that in the present state of the 
market these works should be stopped, and will doubtless do their 
best to obtain that end. It is understood that there is no prospect 
of any offer being made by Messrs. Johnson and Reay for 
recovering possession of the works on any terms acceptable to the 
creditors. It is thought that those of the latter who are unsecured 
will not get more than two or three shillings in the pound at the 
very most. 

The demand for steel is very quiet, and there is brisk competi- 
tion for any order which may come into the market, 

Hematite pig iron is flat, price being now about 55s. f.o.t. 
Middlesbrough. The shipments of pig iron from the port of 
Middlesbrough during the month of May were 71,505 tons; in 
May, 1881, they were 71,729; and in May, 1880, 81,829 tons. Of 
the shipment last month 15,042 tons were sent to Scotland ; 14,295 
to Germany; 11,033 to France ; 13,488 tons coastwise ; 5546 tons 
to Holland; 4145 tons to Belgium; and to other countries 7956 
tons. None at all went to America. 

The Cleveland ironmasters’ returns for May showed that the 
blast furnaces in operation were 119, being the same as a year ago. 
Of these, seventy-nine are making Cleveland iron, and forty hema- 
tite, spiegel, and basic iron. The total make of Cleveland iron 


was 149,486 tons, being an increase of 7775 tons on April. The 
make of other classes of iron was 81,966 tons, being 1414 tons more 
than the previous month. The total make of all kinds in the whole 
district was 231,452 tons. Makers’ stocks increased during the 
month, owing to the struggle with the ‘‘ bears,” the strike, and the 
Whitsuntide holidays, by 34,626 tons, making a total held at the 
end of the month of 139,002 tons. Makers’ stores increased by 
45,766 tons, and amounted to 61,968 tons. Connal’s stores 
decreased 11,782 tons, and amounted at the month’s end to 135,769 
tons. The Railway Company’s store decreased 1250 tons, and now 
amounts to 10,208 tons. The net increase in stocks for the month 
was 26,170 tons. They are, however, still 90,000 tons below what 
they were at the end of August, 1881, when the policy of restric. 
tion was first inaugurated. 


NOTES FROM SCOTLAND, 


(From our own Correspondent.) 

Tue Glasgow iron market has been unusually depressed this 
week, and the business done in warrants has been confined entirely 
to the trade, there being absolutely no speculation on the part of 
the outside public. The unfavourable reports issued a few days 
ago with reference to the extensive accumulation of stocks in the 
hands of the Cleveland ironmasters had a discouraging effect, and 
although the additions to stocks in the public stores in Glasgow 
have been very small, it is understood that makers have been 
adding somewhat to their holdings at the ironworks. The foreign 
exports have fallen off to a greater degree than was anticipated, 
and compare unfavourably with those at this time last year; but 
it must not be forgotten that until within the past few weeks we 
have experienced a very large and steady trade since the beginnin, 
of the year, and the shipments, on the whole, are about 36, 
tons ahead of what they were in the first week of June, 1881. 
The inquiries on the part of America, Canada, and the Continent 
are quiet, but there continues a very good demand for No. 3 Scotch 
for consumption in our own foundries. 

Business was done in the warrant market on Friday forenoon at 
47s. 4d. to 47s. 54d. cash, and 47s. 6d, one month; the afternoon 
quotations being 47s. 44d. and 47s. 4d. cash, and 47s. 64d. one 
month. On Monday the tone was easier, with transactions at 
47s. 3d. to 47s. 24d. and 47s. 2d. cash. esday’s market was 
quiet in the forenoon at 47s. 2}d. cash. On Wednesday the 
market was very quiet, with business from 47s. 34d, to 47s. 2d. 
cash. To-day--Thursday—the market was steady, with business 
from 47s. 2d. to 47s. 4d. cash, and an additional 4d. for one month. 

There is very little change in the prices of makers’ iron, which 
are as follows :—Gartsherrie, f.o.b. at Glasgow per ton, No. 1, 
58s.; No. 3, 53s.; Coltness, 59s. and 55s,; 59s. and 
54s.; Summerlee, 57s. and 50s. 6d.; Calder, 56s. 6d. and 51s.; 
Carnbroe, 51s. 6d. and 48s.; Clyde, 51s. and 49s.; Monkland and 
Quarter, each, 48s. 6d. and 47s.; Govan at Broomielaw, 49s. 
and 47s.; Shotts at Leith, 59s. and 54s. 6d.; Carron at 
Grangemouth, 49s. a ge selected, 52s.—and 48s. 6d.; 


Kinneil at Bo'ness, 47s. and 46s. 6d.; Glengarnock at Ard- 
rossan, 51s, 6d. and 48s. 6d.; Eglinton, 48s, 6d. and 46s, 6d.; Dal- 
mellington, 48s. and 47s. 


In the course of the past week seven steamers have arrived in 
Glasgow harbour from Spain, bringing iron ore aggregating fully 
6000 tons. 

The hematite trade is rather firiner, with prices a shade better 
than those formerly quoted. 

There is no material change to note this week in the malleable 
trade. 

The coal trade continues in a fairly satisfactory positi 

The collieries belonging to the Benhad Coal Company, Limited, 
which is now in liquidation, were to have been exposed for sale in 
Edinburgh this week, but the sale has been postponed for a fort- 
night in consequence, it is believed, of efforts which have been 
made towards the reconstruction of the company. 

A new tramway line has been opened between Rothesay and Port 
Bannatyne in the Island of Bute. It was constructed under the 
direction of Mr. John A. Macrae, C.E., Edinburgh, and it is 
understood that the stock of the company is mostly held in the 
Scottish capital. 


WALES AND ADJOINING COUNTIES, 
(From our own Correspondent.) 

THE opponents of steam tramways have had an argument given 
them by an accident at Swansea. On one of the lines the driver 
is re | to have lost control, and the result was a fatality and a 
good deal of injury to others. 

A gratifying presentation has just taken place. Sir H. W. 
Vivian, Bart., M.P., Sir Geo. Elliott, and a few others, represent- 
ing the principal coalowners of Wales, have presented Mr. W. T. 
Lewis with an elaborate testimonial, expressive of the gratitude to 
him for his services in connection with the Coalowners’ Associa- 
tion, the sliding scale, and his efforts generally towards the har- 
monious action of capital and labour, and with this a sum of one 
thousand guineas. The occasion chosen was his re-election to the 
chairmanship of the association. 

The Coalowners’ Association have finally arranged a new sliding 
scale, in co-operation with the representatives of the working men. 
The new scale arranges for a change of standard from 8s. and 
8s. 6d. in groups 1 and 2, to 7s, 8d. and 8s. per ton selling price on 
all coals, and with this arrangement the coalowners further con- 
ceded a bonus of 2s, to be taken as a loan until the selling price 
justified it as an advance, and an advance in addition of 24, 
making a concession of 5 per cent. This has given general satis- 
faction, and the tone of trade, which was firm before, is consider- 
ably strengthened. An immediate advance in price seems pro- 
bable. At present there is a good deal of hesitation in pting 
forward contracts at existing prices, and the general impression 
seems to be that market quotations will go up. 

A favourable impulse has been communicated to steel business of 
late by the news | fom America. Ironworkers, too, are returnin, 
to Wales, in expectation of a brisk trade setting in. The stee 
works have nearly discarded iron rails, and they are only turned 
out in a few cases for small colliery uses, where the ironmaster is 
also a coalowner. Steel is now the principal demand, and great 
efforts are being made to meet the demand at Tredegar, Rhymney, 
and Blaenavon. The works at Cyfarthfa are still idle. The pre- 
liminaries are, however, being carried on. Plans, &c., are being 
designed, and the ground will soon be broken. I note that Mr. 
Crawshay bought freely at the Cardiff Agricultural Shcw. In all 
respects this exhibition was a great success. The gas engines 
attracted a good deal of attention, but the huge apparatus for har- 
vesting in all weathers came in for special note. This was exhi- 
bited by Mr. Charles Phillips, of Newport. The Taff Vale Railway 
conveyed 19,000 passengers on one of the show days, and netted 
nearly a thousand pounds sterling. 

A more hopeful feeling prevails in the tin-plate trade. Prices 
are stiffening, and have advanced fully 6d. per box. From 
America the demand is improving, and makers are looking forward 
with certainty to getting recouped for the long period of —— 
A good deal of this is due to the numerous stoppages that have 
taken place, and the reduced make thereby. A turn now into good 
times would be likely to cause a re-start at some of these, but not 
at all, for a few are hopelessly closed and machinery dispersed. — 

Treforest furnaces continue to take the lead in output of pig. 
Doubling the old make of the small ironwork furnaces used to be 
regarded as extraordinary, but it is now quadrupled. 

nelly tin-plate prices are 16s, per box, ordinary coke, Bar 
iron remains at £5 10s. . 

Over 7000 tons of patent fuel left Swansea last week, principally 
for Spain and Russia, 

The announcement made that a peaceful solution had occurred 
to the colliery strike in North Wales is, I see, premature. No 
arrangement has yet been brought about, 
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THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of 
Patents. 

*,* It has come to our notice that some applicants of the 
Patent-office Sales Department, for Patent Specisications, 
have caused much unnecessary trouble and annoyance, 
both to themselves and to the Patent-office officials, by 
giving the number of the page of THE ENGINEER at 
which the Specification they require is referred to, instead 
of giving the proper number of the Specification. The 
mistake has been made by looking at THE ENGINEER 
Index and giving the numbers there found, which only 
refer to the pages, in place of turning to those pages and 

‘inding the numbers of the 


Applications for for Letters Patent. 

*,* When patents have been ‘‘communicated” the 
‘name and address of the communicating party are 
printed in italics. 

80th May, 1882. 

2541. ARCHITECTURAL Work, P. Ross, Lond 

2542. Dryine Graty, Sir H. Scholfield, Nottingham, 

2543. Looms, W. R. Stitt and J. Lees, Belfast. 

2544. Matters, J. Erskine.—(C. Kenig, 
Germany.) 

2546. Traction J. and ren, Leed 

2547, THRASHING Macuings, J. H. —(M. Bpple 
and Company, Munich. 

2548. Steam Boiiers, J. A. MacLellan, Glasgow. 

2549. T. Hyatt, London. 

2550. ~Macuine, M. Shearer, sen., and M. 
Shearer, jun., London. 

2551. DenraL Instruments, G. Poulson.—(J. W. 
Zeuch, Hamburg.) 

2552, STEERING Quaprants, J. Geek, Durham, and W. 

r, Newcastle- 
2558. Huinoes, A. J. Boult.—(E. Salomon and £. 
Armant, Montreal. 

2554. VULCANISING INDIA-RUBBER, J. H. Johnson.—(H. 
M. F. Jules and A, M, Auguste, Paris.) 

2555. BLockine TunNELs, F, Barnett, London. 

2556. Winpow Screens, G. Reynolds, Oakland, U.S. 

2557. ILLuminatine, M. A. Wier, London. 

2558. Generatine Exectriciry, J. Williams, London. 

8lst May, 1882. 

2559. Treatine Farry Susstances, R. H. Brandon.— 
(A. Maric, Paris ) 

2560. Execrric Lamps, 8. Hallett, London. 

2561. ScourinG LEATHER, ¥. Lockwood, Boston, U.S. 

2562. Brusnine by Evecrriciry, R. Heney, London. 

2563. Lamps, W. R. Lake.—(J. J. Wood, Brooklyn, U.8.) 

2564, Barces, Moxon, Tunbridge Wells. 

2565, DYNaMO-ELECTRIC MACHINES, A. Jarman, London, 

2566. Weavine D. A. Guille, London. 

2567. Heatino b; Euncricrry, 0. Rose, Manchester. 

2568. BARRELS Bolton, Wolverhampton. 

2569. ELecrric “E. Gatehouse and H. R. 


Kempe, London 

2570. Lamps, W. R Lake.—(J. J. Wood, Brooklyn, U.S. 

2571. InsuLaTiNG Boptes, W. A. Phillips, London, an 
8. E. Phillips, Charlton. 

2572. Corsets, G. Wrencher, London. 

2572, Dynamo-ELectric Macuine, 8. Hallett, London. 

2574. Grain, J. Wetter.—(W. Ager, Washington, U.8.) 

2575. Removine VeGETABLE Matrer, J. Wetter.—(A. 
Snoeck, Belgium.) 

2576, COMPRESSING Air, W. Darling & R. Sellers, York. 

2577. WasHING Borr.es, E. Lofts, nerryhinton. 

2578. TeLepuonic Instruments, 8. Thompson, Bristol. 

2579. Reverstpte CLoaks, T. H. Harrison.—(H. F. 
Bindseil and L. Weil, New York, U.S.) 

2580. Fence Posts, 8. Pitt.—(0. Shepherd, Boston, B. 
W. Peck, G. H. Morse, W. A. Crombie, B. R. Powell, 
and T. 8. Peck, Burlington, U.S.) 

2581. Preparino Litters, C. W.G. Ernst, London. 

2582. Measurino Apparatus, F. C. Glaser.—({ Werkzeug 
und Maschinenfabrik Oerlikon, Switzerland.) 

lst June, 1882. 

2583. StartTinc Enarnes, W. H. Allen, R. Wright, and 
W. L. Williams, London. 

2584. Startino Sewina Macuines, A. Pentz, 

2585. SEPARATING SOLUBLE Matrers, G. Beilby, 

Mid Calder, N.B. 

2586. Sucar-cane E. Hunt.—(J. Thompson and 
J. Black, Campos, Brezil. 

2587. CatcHes, Davies, Blackburn. 

2588. Lire-8aViNG Garments, F. W. Brewster, London. 

2589. Burrons, F. Wirth.—(L. B. B. Hunrath, Germany.) 

2590. Giazino, T. H. P. Dennis, Chelmsford. 

2591. Warer-cavors, W. Lake.—({L. Fleet, Boston, U.S.) 

2592. Para.ie. Screw Vices, P. Lawrence, London. 

2593. Wrencues, P. Lawrence, London. 

2594. Ammunition Boxes, W. R, Lake.—(E. Park- 
hurst, Hartford, U.S.) 

2595. Evecrric Batteries, W. Boggett, London. 

2596. OrGan Pepats, W. C. r, Weston-super-Mare, 
2597. StoprerinG Bort.es, G. Falconnier, Switzerland. 
2nd June, 1882. 

2598. Loaptxa Gratn, W. Coo el Holdsworth, Hull. 

2599. Mou.ps, A. Patrick, G 

2600. Danpino Brausues, J ‘Haigh,’ Ww. Dean, and T. W 
Mitchell, Bradford 

2601. Purses, 8. Cooke, London. 

2602. Seconpary Batreries, Sir C. T. Bright, London. 

2603. Vatves, J. Hitch, London. 

2604, Lamps, F. des Veeux. —(A. Bernstein, Boston, U.S.) 

2605. ImpLements, G. P. Blake, Exeter. 

2606. Dryino Hay, T. Perkins, Hitchin. 

2607. Fioorinos, W. H. Lindsay, London. 

2608, bel.—(W. Stuckle, Germany.) 

2609. Toy Riries, A. J. Boult.—( A. Griviau, France.) 

2610. Corsets, W. H. Taylor, London. 

2611. of Coat, W. J. C 

2612. Stoves, C. Lister and T. Wardle, | 48 

8rd June, 1882. 

2613, Evecrric Lamps, W. Ayrton & J. Perry, London. 

2614. Stoves, &c., C. E. Green, London. 

2615. Preservine MILK, E. Scherff, 

2616. Cuurns, G. Hathaway, y, Chippenham 

2617. Sewine "Macuinery, A. Greenwood and J. W. 
Leeds, 

2618. ELecrric Macuives, R. E. Crompton, London. 
2619. Evecrric Licutine, R. E. B, Crompton, London. 
2620. Hat Brias, J. T. Grimshaw, Stockport. 

2621. Horsesnoe Nats, H. P. Fenby, Leeds. 

2622. Evecrricity, E. L. Missonnier, London. 

2623. CoupLine Devices, W. R. Lake.—(J. J. Wood, 
Brooklyn, U.S.) 

5th June, 1882, 

2624. Water Gauces, H. Slater, Derby. 

2625. CLEANING Knives, C. Spong, Lewisham. 

2626. F Lurp Measure, J. N. Hol ida y, Sunderland. 

2627, REGENERATIVE Stoves, B. Fo Middlesbrou ‘h. 
2628. ELeEcrric FLum, H. D 

Execrric Lieutina, R. Kennedy, Glasgow. 

Dynamo- ELECTRIC MACHINES, A. Jarman, London, 

2631, Evastic Wepaes, A. E. Séné, Paris. 

2632. Lamps, W. R. Lake.—(J. J. Wood, Brooklyn, U.S.) 

2633. Steam Boivers, A. C. Engert, London. 

2634, PLeatinc Macuines, C. G. Hill, Nottingham. 

2635. Steam Borers, F. Brown, Luton, 

2636. ELecrric Macuinegs, A. Fyfe « J, Main, London. 

2637. Horsesuoes, T. H. Heard, Sheftield. 

2638, PAPER-DAMPING Macurnes, J. J. Allen, Halifax. 

2639. Fotprne Cuairs, J. Hayes, London. 


2640, SHarinc Sueets, G. E. Edwards, London. 
2641. TELEPHONIC CoMMUNICATORS, A . Rose, London. 
2642. RecisTeRING Apraratus, W. E. Ayrton and J. 


Perry, London. 


Inventions Protected for Six Months op 
Deposit of Complete Specifications. 
2526. Dynamo-ELEcTRIC MACHINEs, W. R. Lake, South- 
London.—A comtunication from 
me » Brooklyn, New York, U.S.—27th May, 


2531. Dynamo Exvecrric Macuines, W. R. Lake, 
buildings, London.—A communica- 
tion from J. ‘ood, Brooklyn, New York, U.8.— 
—27th May, 1882, 

2541. doemenes Work, P. Ross, Harrow-on-the- 
Hill, London.—30th May, 1882. 

2561. 'Scounina, &., Learner, F. A. Lockwood, 
Boston, U.8.—31st ‘May, 1882, 

2563, ELECTRIC Lamps, W. R. Lake, Southampton- 
buildings, London.—A communication from J. J. 
Wood, Brooklyn, U.8.—3lst May, 1882. 

2570. ELEcTRIC Lamps, W. R. Lake, Southampton- 
buildings, London.—A communication from J. J. 
Wood, rooklyn, U.8.—81s8t May, 1882. 

2504, AMMUNITION: -BoxEs, W. R. Lake, Southam 
buildings, London.—A communication from G. 
Parkhurst, Hartford, U.8.—lst June, 1882. 

2596. ORGAN Pepats, W. C, Dyer, Weston-super-Mare, 
June, 1882, 


Patents on which the Stamp Duty of 
£50 has been paid, 


J. Davis, Bristol.—30th May, 


Apparatus, E, Fromentin, Paris.—3lst 

lay 

2200. Fasrics, J., J., J. W., and H. Kiddier, 
Nottingham.—3rd 1879. 

2220. Cutrinc Boarps, 8. H. Hodges, Bristol.—4th 
June, 1879. 

Suirt ‘CoLLars, Jaques, London.—11th June, 


2506. Roorixa Fe.ts, W. B. Ritchie, Belfast.—27th 
June, 1879. 

2181. Parrenns for C. Pieper, Berlin.—2nd 
June, 187 

Corrox Fire, C. D, Abel, London.—3rd June, 


2190. Fine Brivees, W. Anderson, Dundee.—3rd 
June, 

362. Barrers, B. Hunt, London.—14th 
June, 1879. 

2364. BARRELS, B. Hunt, London.—14th June, 1879. 

2452. Incorts, W. D. Allen, Sheffield.—19th 
June, 

2598. Al G. F. Redfern, London.—27th June, 
1879. 


2638. Sewinc Macuines, H. A. Dufrené, London.— 
14th November, 1879. 

2193. ConDENSING, &c., Enornes, F. Hurd, Wakefield. 
June, 1879. 

2205. yey Wueat, J. A. A. Buchholz, London. 
—3rd June, 1879. 

2227. Exrraction of Gases, R. Aitken, London.—ith 
June, 1879, 

2231. ILLuminaTiING Power of Lamps, F. Siemens, 

resden.—5th June, 1879. 

2244. TREATING RalLway Sieerers, E, T. Hughes, 

London.—6th June, 1879. 


Patents on 2 the Stamp Duty of 
£100 has been paid. 

2026. eo Pumps, J. W. Blake, Manchester.—2nd 
une, 1875. 

Gun Corton, F. Greening, Essex.—3rd 
une, 875. 

1988. ‘PREPARING MIRRoR- -PLATES, J. H. Johnson, 
London, —3lst May, 1875. 

2007. SepaRaTinG Apparatus, A. Clark, London.— 
lst June, 1875. 

2047. Suprtyinc Fue. to Furnaces, J. Proctor, 
Burnley.—3rd June, 1875. 

2138. FLoors for Matt Kiiys, W. L. Wise, London.— 
10th June, 1875. 

2157. Furnaces, F. B. A. R. de la Bastie, France.— 
12th June, 1875, 

2033. Sreaminc Woven Faprics, H. Stead, Halifax, 
and B. Appleyard, Wakefield.—2nd June, "1875. 

2039. MuLtipLe Dritis, J. Buckton and J. H. Wick- 
steed, Leeds.—3rd June, 1875. 

A. M. Clark, London.—4th June, 


Notices of Intention to Proceed with 
Applications. 
Last day for filing opposition 23rd June, 1882. 
110. Treatine Fisu, C. Pieper, Berlin.—A communi- 
cation from J. H. G. Walkhoff.—9th January, 1882. 
Burrers, L. A. W. Lund, London.—27th January, 
882. 


419. Corres Pors, W. R. Lake, tl ton-buildi 


2248. MeasurinG CurREnts, T. Varley, Walthamstow, 
& H. B. Greenwood, London.—12th May, 1882. 
2264. ENGRAVING Coprer, T. R. Johnston, Edinburgh. 
—13th May, 1882. 
Last day for filing opposition, 27th June, 1882. 
496, CenTRAL Fire Carrripess, C. 8. Bailey, Waltham 
bbey.—lst February, 1882. 
499. Sizinc Hanks, J. Conlong, Blackburn, and J. 
bertshaw, Manchester.—lst February, 1882. 
W. B. Holbech, Huncote.—lst February, 


11. + W. Morris, Birmingham, — 2nd 
February, 1 

524. VALVE Gzar, J. Jensen, Birkenhead, and C. W. 
King, Liverpool —3rd February, 1882. 

529. CLariFicaTion, &c., 8. C. Davidson, Belfast.— 
3rd February, 1882, 
533. Grain, A. W. L. Reddie, London.—A communi- 
cation from H. F. 8. Requier.—3rd February, 1882 
549. Bieacuinc Fisre, P. Thomas, Elbe: eld.—4th 
February, 1882. 

576. Routers, W. Barford, T. Perkins, and E. J. 
Chambers, Peterborough.—6th February, 1882. 

580. Furnaces, W. Morgan-Brown, London.—Com. 
from A. C. Felton.—7th roy 1882. 

640. STAMPING ne G. A. Haller, Hamburg.— 
10th February, 1882. 

653. Compounps for Bieacuine, J. Young, Kelly.— 
10th February, 1882. 

Nuts, Harrington, Wolverhampton.—16th 

see, Maret Box, G. Simons, Bow.--23rd February, 


903. DRILLING G. F. Wynne, Minera.— 
24th February, 1 

975. ARTIFICIAL STONE, J. R. Nottingham, Washing- 
ton, U.8.—A communication from A. Pelletier.— 
28th February, 1882. 

1027. Liquor Sranps, J. Beresford, Birmingham.—3rd 
March, 1882. 

1563. THRASHING Macuines, A. W. Mantle, Eckern- 
foerde.—31lst March, 1882. 

1783. Percussion Caps, = 
Com. from O, Adams.—14th — = 2. 

1882. TIGHTENING MATTRESSES, E. Birming- 

.—19th April, 1882. 
2092. a Lieut, C. Lever, Bowdon.—3rd May, 


2100. Westwood and R. Baillie, 
Poplar.—4th May, 1882. 

2102. Steam Generators, J. I. Thornycroft, Chiswick. 
—4th May, 1882 

2109. Fire-arms, P. Mauser, Germany.—4th May, 1882. 

2110. CarBonaTE of Sopa, 8. Pitt, Sutton.—A com- 
munication from T. Schloesing.—4th May, 1882. 

Currents, W. Arthur, London.—5th 

2129. y Pumps, D. Johnson, Chester, and 8. C. Tisley, 
London.—5th May, 1882. 

2134. Gas Meters, W. C. Parkinson, London.—é6th 
May, 1882. 

2161. Rerinine Svuear, A., J. D. Scott and T. R. Ogilvie, 
Greenock.—9th May, 1882. 

2167. Rotary Enoines, W. P. Thompson, Liverpool.— 

m. from ardy.—9th May, 1882. 

2171. CooLinc Apparatus, W. P. Thompson, Liverpool. 
—A communication from Messrs. McMillan and 
Johnson —9th May, 1882. 

2177. Puriryine P. and F. M. Spence, Man- 
chester.—9th May, 1882. 

2197. Ancnors, C. Martin, Brighton.—l0th May, 1882. 

2214. Grinpine, &c., Graty, . Korth, Belfast.—11th 
May, 1882. 

2238, BorLer Furnaces, J. H. Johnson, London.—Com. 
from E. J. Mallett, jun.—llth May, 1882. 

2240. Locks, M. Gilmour, Paisley.—11th May, 1882. 

2255. Loopep Fasrics, J. and H. Kiddier, Nottingham. 
—13th May, 1882. 

2302. Decorative TRANSPARENCIES, J. Mitchell, Paris. 
—16th May, 1882. 

2307. Dry CLosets, F. Versmann, New Charlton.—Com. 
from H. Kleucker.—17th M 

= “Srovrens, J.8. —25th May, 


2526. Dynamo Macuines, W. R. Lake, London.—A 
communication from J. J. Wood.—27th May, 1882. 
2531. Arnmatures, W. R. Lake, London. communi- 

cation from J. J. Woed.—27th May, 1882 
2561. Scourtne LeatHer, F. A. Lockwood, Boston.— 
8lst May, 1882. 
25€38. Evectric Lamps, W. R. Lake, London.—A 
communication from J. J. Wood.—31st May, 1882. 
2570. ELECTRIC Licut, W..R. Lake, London.—A 


London, communication from J. Herttan.—27th 
January, 188 

425. Werrina A. Stierlin, Manchester.—27th 
January, 1882. 

432. TRIMMING Boxes, F. Myers, New York, U.S.—28th 
January, 1882. 

441. Evectric Rariways, C. F. Varley, Bexley Heath, 
and W. Judd, Penang.—28th January, 1882. 

442. NaILina MACHINEs, F. Myers, New York, U.S.— 
28th January, 1882. 

443, Opentna CaRR1AGR Doors, G. V. Fosbery, Bitton. 
—28th January, 1882. 

450. Horsesnors, H. Turner, Birmingham, H. Olver, 
Tamworth, and E. Price, jun., Birmingham.—28th 
January, 1882. 

454. brusues, G. and E. Ashworth, Manchester.— 30th 
January, 1882 

456. Crusnine Apparatus, R. E, Shill, East Dulwich, 
—80th January, 1882. 

470. Dyetnc, &., W. W. Richardson, Leeds.—3lst 
January, 1882. 

483. Liquor Frames, W. Edge, Birmingham.—3lst¢ 
1882. 

Beatino Apparatus, W. R. Lake, London.—Com. 
from Messieurs Gillet et fils.—31st January, 1882. 
502. Borters, A, Gibb, Greenwich.—1st Febru- 

ary, 

50%. Suspenston Lamps, H. Salsbury, London.—Ist 

F. E. Wood, Workingto 

IQUORS, or’ n. 
—2nd February, 1882, 

512, STEERING Gear, T. Archer, jun., Dunston.—2nd 
February, 1882. 

599. Rartway Sienats, A. Gough, Buckingham.—7th 
February, 1882. 

918, VentiLators, H. J. Haddan, London.— Com. from 
P. Mihan,—25th February, 1882, 

943. Evecrricity, H. E. Newton, London.—Com. from 

1022. Apparatus, W. Blythe, Liverpool.— 
3rd March, 1882. 

1185. CLariryine Syrups, 8. Pitt, Sutton.—Com. from 
G. A. Drammond.—11th March, 1882. 

1211. Erecrric Currents, H. E, Newton, London.— 
Com. from A, I, Gravier.—138th March, 1882. 

Sen J. G. Horsey, London.—14th March, 


1 

1485. ILLuminaTING Gas, F, H. Wenham, London.— 
28th March, 1882. 

1496. Dynamo, &c., Macutngs, T. J. Handford, London. 
—Com. from T. Edison.—28th March, 1882. 

1862. Evecrricat Rariways, T. J. Handford, London. 
—Com. from T. A. Edison.—18th April, 1882. 

1894. SPINNING Ky W. R. Lake, mdon.—A com- 

fro: Louis Martin and Com- 
.—20th A mri, 1882, 


1912. PRINGS, . Buckley, Sheffield. 21st April, 


2052. Grverators, &e., T. J. London.— 

m. from T. A. Edison. May, 188 

2072. T. J Hanford, London.— 
ison.—2nd May, 188: 

=. E. C. C. Stanford, 


882. 
2165. F. Steitz, London.—9th May, 1882. 
2213. Sorrenrine Sxins, A. M. Clark, Lon ion,—Com, 
from J. L. Moret.—10th May, a 
2242, CoLourinG Matrers, kine, Glasgow.—Com. 
from C. Rumpff.—12th May, 1882. 


tion from J. J. Wood.—31st May, 1882. 
2594, AMMUNITION Boxgs, W. R. Lake, London.—Com. 
from E. G. Parkhurst.—lst June, 1882. 


Patents Sealed. 
List of Letters Patent which Lynd the Great Seal on the 
2nd June, 1882.) 
5012. BILGE R. E. Gibson and D. Pope, Liver- 
pool.—16th November, 1881. 
SreaM E. A. Brydges, Berlin.—3rd 


er, 1881. 
5326. WasHING A. Mill, Glasgow. —6th 
December, 1881. 
5834. Main SuEETs, H. B. McIntosh, Great Grimsby.— 
6th December, 1881. 
Enoings, C. W. Siemens, London.—7th December, 


5351. WARMING Apparatus, T. Rowan, London.—7th 
December, 1881. 

5354. Inpicatrnc Apparatus, P, Cardew, Chatham.— 
7th December, 1881. 

Macuings, J. Imray, London.—7th Decem- 
er, 

5865. Sevr-ctosine Cocks, J. Barr, Kilmarnock.—8th 
December, 1881. 

= TeLEPHONES, G. W. Foster, London.—9th Decem- 
er, 183) 

5404. PRoTEecrine 8. Schuman, Glasgow.— 
10th December, 188 

5456. Gas Moror re H. Williams, Southport.— 
14th December, 1881. 

5490. Evecrric Lamps, W. R. Lake, London.—1l5th 


December, 1881. 
5519. MECHANICAL Pens, J. H. Johnson, London.—16th 


December, 1881. 
5542. Gatvanic Battery, W. R. Lake, London.—l7th 
December, 1881. 
5558. CRANK Suarts, J. Dickinson, Sunderland.—19th 
December, 1881. 
Suaar, J. H. Johnson, London.—22nd December, 
881. 


5619. Net-HAULING WincukEs, C. R. Mitchell, Aberdeen. 
—23rd December, 1881. 

5638. Exnipitinc Apparatus, E. Webster and T. M. 
Williams, London.—23rd December, 1881. 

W. Clark, London. January, 


= Apparatus, J. K. Smythies, London.—8rd 
January, 1 

236. ARTICLE of Diet, W. R. Lake, London.—l7th 
January, 1882. 

473. ALKALI Wastes, J. Brock, Widnes.—31st 
January, 1882. 

1015. REFLECTING Liouts, W. Brass, jun., London.— 
2nd March, 1882. 

1052. VELOCIPEDE, &c., T. H. Ward, Tipton. —4th 
March, 1882. 

1056. Fotpixe Boats, J. P. Wright, Redhill.—4th 
March, 1882. 

1225. Gauerne CaRBON FitaMeEnts, M. Evans, Wemyss 
Bay.—l4th March, 1882. 

129%. Corrine MACHINE, H. A. Bonneville, London.— 
17th March, 1882. 

Burners, J. Lewis, London.—23rd March, 


1408. AMINISTRATION of FLu1Ds, F. Kingston, St. John’s. 
—23rd March, 1882. 
bit Soap, &c., L. Varicas, London. — 28th March, 


1719. Water Merers, A. J. Boult, London.—llth 
April, 1882. 


(List of Letters Patent which the Great Beal on 
the 6th June, 1882.) 


5340, TELEPHONE Seamer, E. H. Johnson, New 
York.—7th December, 

N &c., W. Galbraith, Sheffield.—8th Decem- 
er, 

5873. Trap, J. C. B Fox, Brislington.—8th 
December, 1881. 

5377. Warer-cLosets, C. G. Cameron, Lambeth.—8th 
December, 1881. 

5379. VENTILATING Suips, &., J. C. Baker, Liverpool. 
—9th December, 1881. 

5396. Evecrric Lamps, C. F. Varley, Bexley Heath, and 
F. H. Varley, London. —9th December, 1881. 

5411. Spanners, B. ne and F. Brittain, Sheffield. 
—10th December, 188 

5460. D. Rowell, London.—14th December, 


188: 
‘tans, &c., W. Seaton, London.—14th December, 


and 8. N. Damsa, Man- 
chester.—i4th December, 1 
5486. Picrures, &c., A. Hay, South Lambeth.—15th 
December, 1881. 
5493. Maxine Burton-HoLes, A. Helwig and J 
Dewdney, London.—15th December, 1881. 
5544. ALKALINE Lime Mup, J. Simpson, Liverpool, and 
E. W. Parnell, Widnes.—19th December, 1881. 
5553. Packine, J. H. Chapham, Forest Gate, and R. H. 
Harper, London.—19th December, 1881. 
5567. ELastic Metat Banps, B. W. Fase, London,— 
20th December, 1881. 
5576. Gratinos, &c., H. 8S. Cregeen, Bromley.—20th 
December, ie 
5592. Banp Saws, J. H. Johnson, London.—2lst De- 
cember, 1881. 
5604. Gatvanic Batrerigs, E. B. Burr, Walthamstowe, 
and W. T. Scott, Stratford.—22nd December, 1881. 
5649. Gas BURNERS, W. T. Sugg, Westminster.—24th 
December, 1881. 
5715. Cocks or Taps, W. R. Lake, London.—29th De- 
cember, 1881. 
486. Hor Stoves, E, A. Cowper, London.—31st 
Janvary, 1882. 
607. TELEPHONE TRANSMITTERS, R. and M. Theiler, 
London.—8th February, 1882. 
634. Watts, T. Brindle, Southport.—9th 
WY, 188 
T. Brown, Sheffield.—18th February, 


101, TRANSMITTERS, R. and M. Theiler, 
London.—4th March, 1882. 

1066. LuBRICATING SPINDLES, T. Watson, Paisley.— 
6th March, 1882. 

1226. Proputsion of Suips, W. T. Lithgow, Port Glas- 

w.—14th March, 1882. 

1404. Manor, E. Fisher, Beverley.—23rd March, 1882. 

1453. CoLourine Matrers, J. A. Dixon, Glasgow.— 
27th March, 1882. 

1476. ORNAMENTING Cmina, H. Doulton, London, and 
J. Slater, Burslem.—27th March, 1882. 

Svear, J. H. Johnson, London.—27th 

‘are 

1484. Tix Pratss, C. 8. B. Gardner, Glamorganshire. 
—28th March, 1882. 

1708. Lacine Srups, W. R. Lake, London.—1lth 
April, 1882. 

1788. TabLes, W. R. Lake, London.—12th 
Apri 

1840. SEL¥-OPENING UmBRELLAS, W. Grant, New York, 
U.S.—18th April, 1882. 


List of Specifications published during the 
ending J ane 3rd, 1882. 


4582, 6d.; 4586, 6d.; 4592, Sd.; 4594, 6d.; 4597, 6d.; 
4619, 2d.; 4622, 2d.; 4623, 2d.; 4624, 6d.; 4627, 6d.; 
4628, 6d.; 4638, 6d.; 4644, 4d.; 4649, 2d.; 4668, 6d: 
4670, 6d.; 4672, 10d.; 4682, 8d.; 4683, 6d.; 4703, 2d. 
4705, 4d.; 4710, 6d.; 4714, 6d.; 4718, 2d.; 4720, 2d.: 
4721, 2d.; 4730, 6d.; 4731, 4732, 2d.3 4735, 
4736, 6d.; 4737, 6d.; 4740, 6d.; 4742, 6d.; 
4743, 6d.; 4744, 4746, 2d.;' 4748," 6d.: 750, 
4752, 4d.; 4757, 2d.; 4758, 4d.3 4759, 4761, 6d,; 
4765, 6d. 4766, 2d.; 4767, 6d.; 4769, Qd.; 4770, 6d.; 
4771, 2d.; 4772, 2d.; 4773, 6d.; 4774, 6d.; 4778, 2d. 


4822, 2d.; 4824, 6d.; 4827, 2d.; 4828, 2d.; 4830, 8d. 


4831, 2d.; 4832, 2d.; 4833, 6d.; 4834, 6d.; 4835, 6d.:. 


4836, 2d.: 4837, 2d.; 4838, 2d.; 4840, 4d.; 4841, 4d.: 
4842, 2d: 4843, 2d: 4844, 6d.; 4845, 2d.; 4847, 8d.; 
4848, 6d.; 4850, 2d.; 4852, 4d.; 4854, 2d.; 4855, 6d.; 
4857, 1s.; 4858, 2d.; 4859, 2d.; ” 4862, 4d.; 4863, 4d.: 
4866, 6d.; 4867, 6d.; 4868, 6d.; 4870, 6d.; 4873, 8d.; 
4876, 1s.; 4877, 4d.; 4883, 8d.; 488T, 6d.; 4888, 4d.; 
4898, 6d.; 4202, 4903, 6d.; 4906, 4d.; 4919, 6d.: 
4987, 6d.; 4967, 6d; 5100, 6d.; 5268, 5293, 4d.; 


*,* Specifications will be forwarded by from 
the Patent-office on receipt of the amount of price and 
oe. Sums exceeding 1s. must be remitted by 

‘ost-office order, made payable at the Post-office, 5, 
High Holborn, to. Mr. H. Reader Lack, her Majesty’s 


ABSTRAOTS OF SPECIFICATIONS. 
Prepared by ourselves expressly for THE ENGINEER at the 
office of Her Majesty's Commissioners of Patents. 


1025. Lock Nuts ror Screw Botts, W. R. Lake, 
London.—8rd March, 1882.—(A communication from, 
W. H. Paige, Springyield, U.S.)—(Complete.) 6d. 
The lock nuts comprise a sectional flange on one 
ps which flange has openings between its sections 
whose inner surface is on the same plane as the bore 
of the nut, and whose exterior surface is inclined. 


4584. Boxes anp Packinc Cases, W. H. Bennett, 
London.—20th October, 1881. 6d. 

This relates to a — for fastening together the 
sides and ends of a box, and consists in the use of 
tongues fitted into grooves in prepared corner pieces. 
4597. Sarery Enve.ores, W. W. de la Rue, London. 

—22nd October, 1881. 6d. 

The safety envelope consists in effect of two com- 
plete envelopes, the one enclosed within the other, 
4619. Fitter Presses, A. Pontifexrand R. Gunning, 

London.—21st October, 1881. (Void.) 2d. 

= relates to mechanism for moving the press 
plates. 

4622. HanDLEs For CANES AND UMBRELLAS, 
Edwards, London.—2ist October, 1881.—(A com- 
munication from W. Rossler, Bohemia.)—(Not pre- 
ceeded with.) 2d. 

This relates to the construction of the handles so 
that they may contain or other vessels fi 
with perfume, or suitable for receiving a burning cigar 
or other small article. 

4624. Screw PrREssEs ror BALING OR BuNDLING Hay 
&e., C. 8. Mair, Glasgow.—22nd October, 
1881. 6 


The press ts of a long gular wooden box 
fitted with pressing rams or pistons actuated by screws 
at each end. A hinged door at top allows the hay to 


be fed in, and the finished bale is withdrawn from a 

door in front. The front door and the back 
of the box have slots cut in them, and corresponding 
transverse grooves are formed in the faces of the rams 
to allow for the passage of cords or wires to bind the 
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4787, 6d.; 4788, 2d.; 4790, 6d.; 4792, 6d.; 4793, 2d.; : 
4794, 4d.; 4795, 6d.; 4797, 6d.; 4798, 6d.; 4799, 6d.; 
4801, 4d.; 4802, 2d.; 4803, 6d.; 4804, 2d.; 4805, 2d.; 
| 2d.; 4809, 2d.; 4810, 2d.; 4811, 6d.; 4812, 2d.; 
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Srop Vatves, J. 4. and Hopkinson, Hudders- 
20th October, 188) 


881. 

{which the valve is 
formed with two faces wi on faces 
t and outlet it 


in furming such valve of two discs A caj 
of sliding. one on the other, a spring B being in 
— between them to force them well against th 


2508 Brake FoR Ratmway 
CaRR1iaGEs, &c., Beck, London.—20th October, 
1881.—(A from J. B. G. A. Canet, 
Paris.) 6d. 

The buffer plate or disc T is pinned on to a rod F 
which forms part of a piston P moving in a cylinder K 
filled with a liquid which is not liable to be frozen in 
winter time. This cylinder is secured by bolts to the 
buffer bar L of the carriage. e cylinder is or are 
fixed one or more tapered rods or bars M Ml}, which 


correspond with and enter holes or slots N N in the 

piston P. This piston P is furnished with a tail rod G 

which passes out through a stuffing box in the end of 

the cylinder K opposite to that where the buffer plate 
is situated. The latter piston rod G is further 
extended either by a solid prolongation or by a piece 

H attached thereto, so that the ordinary buffer spring 

R may act thereon to press the buffer rod F outwards 

under normal conditions. 

4623. Markie Boarps, G. W. W. Edwards, 
Wolverhampton.—22nd October, 1881.—{Not pro- 
ceeded wita.) 2d. 

This relates to a marking board suspended over the 
billiard table, and which is numbered on both sides. 
4627. Suors ror Horsss, &c., J. Bidder and M. J. 

Rowley, London.—22nd October, 1881. 6d. 

This relates to the construction of shoes for horses 
and other animals with projections and inclined 
surfaced indents in the working or tread faces. 

4628. Treatinc Peat anp TURF FORTHE ty 
or Rattway Sveepers, &c., A. Wilkinson, 

—22nd October, 1881. 6d. 

This consists in subjecting peat and turf to hydraulic 
pressure in moulds after having been amalgamated 
with coal tar, green oil, Stockholm tar, bitumen, 
naphtha, petroleum, ground slate, sand, or a silicate or 
other body in combination with or without india- 
rubber, gutta-percha, or other — which would 
givea slight elasticity and flexibility. 

4638. Esciosep &e., F. 
Smith, Winchmore Hill.—22nd October, 1881. 6d. 

The object is to prevent draughts in enclosed lamps ; 
it consists in fitting above the reflector a false cover 
with a central opening smaller than that in the 
reflector, and to which a short chimney is attached. 
A second and taller chimney surrounds the latter, and 
through the base holes are ormed to convey air to the 
space between them, the of 
passing out through such space. The outer edge of 
the false cover is bent down so as to fit on the reflector, 
and is perforated to admit cold air between the two ; 
and the outer casing is also perforated at its upper 
edge opposite the oil chamber. 

4644. AppLiANces For CLEANING Hair Brosues, &c., 
S. Norcombe, Birmingham.—24th October, 1881. 


mm pliance consists of a series of ribs or bars 
with a handle. 

4649. Avvertisine, H. J. Haddan, Kensington.—24th 
October, 1881.—(A communication from H. Jous- 
seaume, Paris.) — (Provisional protection not 
allowed.) 2d. 

This consists in pues advertisements on the 
internal lining of hats, &c. 
Stoves ror Cookinc Heatinc Purposes, 

, A. H. Hearington.—2ith October, 1881. 

Ths Telates, First, to compound burners, consistin; 
of an inner tube, into which air and gas are admitted 
an outer tube containing water, and tubes leading 
through the water space into the place to be heated ; 
Secondly, in combination with such burners of open- 
ings an regulating cocks surrounded by spaces con- 
taining water, and through which air and te ge - 
admitted to the burner; Thirdly, to Ege 
surrounded by water spaces, and through which 
is admitted to the burner, and arranged so as to is 
operated independently of the others; and Fourthly, 
to the general arrangement of the heating apparatus. 
4670. Metatiic &€., R. B. Lee, Manchester, 

—25th October, 1881. 6d, 

This relates to improvements on patente No. 1597, 
A.D. 1871, and No. 190, a.p. 1873, and relates to means 
for facilitating the production of the pillars, &c., from 

e desired shape is pro’ 
holes in its pe Chie at the — 

secured at one cod, 


the different co hich are first 
on the man les over 
and when all the pins are 


removed, and the different coils secured by rivets at 
the points of intersection. 


4672. T. H. Ward, Tipton.—25th Octo- 
This relates to im vements on patent N No. 1650, A.D. 
1881. Tho air of a fitted 
with end covers tied together internally o bolts, and 
so as to prevent the water when through 
absorbing the air therein. A skin, such as mackin- 
—_ is provided to separate the air space from the 
pace through which the water passes. A centre rod 
pasees right through the centre of the piston rod, and 
common to the steam and he linders,, and 
serves to the together, the ends 
of the piston rod ek eee to prevent leakage 
between the cylinders. invention further relates 
to improvements of the valve which regulates the 
admission of steam from the boiler to the cylinder; 
to eae in which thin and thick discs, a 


joyed, which respectively 
-box ; and also to slide 
=. Various other improvements are 


de- 
4682. Locks, J. and C. Sheekey, West- 
minster.—26th October, 1 8d. 

The objects of this wknd are the production of 
simple keyless locks (with or ag springs), and 
upon a series of projecting arms or lugs being placed 
to a given mark, letter, or (by preference) figures, the 
locks may be locked or unlocked as desired. 


4683. Raitway anp Tramway Wacons, R. Hudson, 
near Leeds.—26th October, 1881. 6d. 

This relates to means or "apparatus for preventing 
railway or tramway wagons from becoming accident- 

or from one another during 
transit by jolts or jerks to which they are liable. For 
this purpose, to the end of the wagon, and immediately 
over the drag hook or drawbar by which it is drawn 
along, is fixed a suitable pawl or detent, in _ wise 
that it will into or over and from a block to the 
opening of the said hook, to ~ revent the coupling link 
from being jerked out of the hook by any sudden con- 
cussion or other i ~ ae such as railway and 
tramway wagons are liable to. 

4703. Axte-soxes, 2. Melntosh, Dundee, and J. 
Kingston-upon-Hull.—27th October, 1881.— 

The axle- . constructed with a cylindrical 
interior accura bored or turned, and contained 
within this is a oder cage or framework, in which 
are carried the bearings of a series of ‘cylindrical 
rollers arranged in a circle. The journals of the axles 
are also made cylindrical, and their diameter is such 
that they pass into the circle represented by the dis- 
tance apart of two of the interior portions of the peri- 
ag of two diametrically opposite rollers of the 
series. 

4707. Wixpow Sasues, &c. ne J. H. Miles, Southamp- 
ton.—27th October, 1 1881. 

This in the ar t and construction 
of window sashes, the glazed frame of which swings 
upon a nom A joint connecting it to the fixed frame, 
the frames ing formed with rabetted joints, so as to 
be nearly wind and water-tight and adjustable at 
different angles for ventilation. 

4710. Manvracture or Certain WovEN Fasrics, 0. 
Drey, Manchester.—27th October, 1881.—(Not pro- 
ceeded with.) 2d. 

The invention consists in using in the manufacture 
of the same piece any suitable twofold or further 
varied mode of attaching the =e weft threads to the 
back or foundation of the cloth 


4714. Sprinc . R. Lake, London. 
—27th October, 1881.—(A B. 
Hinckley, San Francisco, U.S) 6d. 

This consists in a double helical spring having the 
outer coil provided with a bend, at which point the 
free end of wire composing the said spring is made 
— and attached to the adjacent spring by metallic 

ps. 

4717. Pitts, W. R. Lake, London.—27th October, 1881. 
—4{A communication from J. A. Whitney, Dobbs Ferry, 
New York.) 10d. 

This relates to hinery for facturing pills 
with such accuracy as regards size and weight that all 
those of any given standard or size will be practically 
uniform, while the of their y will be 
much less than by the ordinary ~~ meth 
4718. Riverrixe D. 

Manchester.—28th October, 1881. ” (voit) 2d. 

This relates partly to improvements on patent No. 
82, a.D. 1860, and No. 1130, a.p. 1877; and consists in 
making the resisting or holding-up pillar of the De 
Bergue and similar machines separate from the other 
part of the framing carrying the moving ram and 

g, and in hinging or jointing this pillar to the 

wer part of the main framing or casting, and in 
securing the pillar to the main casting by one or two 
bolts—two by preference—which bolts pass from the 

Pode and through the flanges of the cylinder of an 

draulic ram attached to the main casting, or the 
panier may be attached to the casting and the bolts 
to the ram, or the bolts may be attached tothe casting 
and the cylinder or ram to the pillar. 

4719. Treatment or Matt To Propvuce aN 
ARTICLE oF DIET WHICH MAY BE USED AS A 
ScsstitvTe vor Corres, A. and M. Conroy, Liver- 
pool.—2ith October, 1881. 2d. 

Roasted ground coffee is exhausted by rcolation 
with water at a temperature of 212 deg. Fah., and the 
resulting percolate is 4ncorporated with a mixture in 
powder of raw malt and malt that has been roasted in 
the same manner as ordinary coffee berries. The pro- 
duct is then thinly spread on suitable trays and dried 
at a temperature not exceeding 140 deg. 
4720. Rerriceratinc anp FRreEeEzinc, &., J. 

New Zealand.—28th October, 1881.— 

It is proposed to uce the cold in the first 
by means of way of te well-known orderly 
employed for purpose, such as sulphurous oxide, 
ammonia, and others, but ins’ of transmitting this 
cold to the refri rating or freezing chamber by means 
rad a non-congeata ble liquid, a current of air is caused 

» through the refrigerator, where it becomes 
cooled or frozen, and then <n on into the 
refrigerating or freezing chamber by means of a fan or 


blower. 
4721. Loapine G. Herbert, Liverpool. 


—28th Octob 2d. 
part self-acting for 
transferring from flats or lighters to ships or navigable 
vessels, and loading such vessels with salt or other 
cargo suitable for being raised or lifted by b 


ret 


or heavier fluids from lighter fluids, and it consists of 
two vi A fitting one over the other so as to forma 
single vessel divided longitudinally, a washer being 
placed between them to form a tight joint at the 
edges. The lower vessel can slide on the rotating 
shaft, to which the upper vessel is secured. The 
substance to be treated is admitted from a tank above, 
either through the shaft or through a suitable tube. 
Within the es enclosed and round the shaft is a 
partition Y fixed to the bottom vessel, its top being 
closed and the sides perforated and covered with a 
filtering medium. The bottom vessel is also fitted 
with perforated ower Z forming a false bottom, and 
covered with a filtering medium covering them. The 
substance is divided 4 the 

ifferent specific ty escape by exit pipes 
hes radial levers D ane the lower vessel upward 
and ensure a tight joint at the edges. 


4730. Locks, Latcues, anp Bo.ts, 7. Gall 


6 apparatus consists of several fingers each adjust- 
ably dxed to an angle piece, and arranged so ad the 
upper end approaches closely to the article bein, 
woven and catches in part of the web, thus giving 3 
form and effecting the stretching. 
4'75'7. Srrarninec on Timsina SLIP OR OTHER Sem 

. & Scott, Sunderland,—3lst 


Alawn or silk sieve is strained on a frame which 
fits tight over a flange 4in. or 5in, from the bottom of 
a box, to which a second box is attached and commnu- 
nicates therewith. In the latter works a plunger so 
as to force the slip up through the lawn, and it then 
passes out through a spout in the first box. 

4758. ImpRoveMENTs IN APPARATUS FOR THE 
TRANSMISSION OF VOCAL AND OTHER Sounps, F, 
J. Smith, Taunton.—31st October, 1881.—(Not pro- 


ceeded with.) 
musical or vocal sounds the 


G@ateshead-on-Tyne. - 28th October, 1881. 6d. 
The invention relates to the actuating of the sneck- 
bolt of locks or latches in such a manner that not 
only can the snecking bolt be snecked from either side 
of the door to which such lock or latch is attached, 
but also from one determinate side ; the said snecking 
bolt may be further shot out so as to form a locking 
bolt, , and when thus thrown out is securely held in its 
and i of being moved back from the 

other side of the door. 


4731. Impervious Composrtions, &c., J. H. Johnson, 
London.— 28th October, 1881.—(A communication 
-_ G. 0. Kramer and Co., Osnabriick, Prussia.) 


Te composition consists of a mixture of boiled tar 
and sawdust, which is ap ble to the treatment of 
stone, wood, "iron, and other metals, sail cloth, paste 
board, and the like. 


regulated, acco to the effect desired to be 

produ 

47365. &c., L. Weill, London.—29th Octoder, 
1881.—(Not 2d. 


with.) 
This relates to watches and like timekeepers, and 


more particularly to a watches, the object being 
to _—— with certain the working now 
employed 


4736. Secure Letrer Boxes, A. J. Little, Twicken- 
ham.—29th October, 1881. 6d. 

This consists in the construction of letter and 
equivalent boxes with flaps hinged or fixed, having 
cord or wire catching and severing edges in or on them. 
4737. Beam Scares, W. B. Avery, Birmingham.—29th 

October, 1881. 

This consists in making the cross or rest detachable 
from the cranked rod for convenience of packing, and 
at the same time provide for a perfectly rigid connec- 
tion when the two parts are put together for use. 


4740. Poriryine Wan, Fat, on Resins, &c., A. J. 
Boult, London.—29th October, 1881.—(A communica- 
tion from D. T. Gray, Brooklyn, 0.8.) 6d. 

This consists, First, in causing a stream of wax ina 
fluid state and a stream of naphtha or other solvent to 
flow together and form an intimate mixture, and 
thence = through a filter: Secondly, to apparatus 
for holding the wax and the naphtha, and causing 
them to flow together as described ; Thirdly, in the 
combination with the filter of a perforated receptacle 
arranged above the filtering material, and connected 
with the supply. 

4741. J. Thomas, Bangor.—29th 
October, 1881. 6d. 

The chimney- piece is made of piece iron or steel 
formed to the desired shape, and ground on an emery 
wheel to a smooth face and enam and the 
different pieces are then fastened together in the 
required positions. 


4742. Capiner Desks, F. H. F. Engel, Hamburg.— 
29th October, 1881.—{A communication from J. 
Huhlmann, Hamburg) 6d. 

This relates to desks with turnable wings or boxes 
applied for closing the desk, and which, when opened, 
swing to’ is the outer end of the desk and give 
access to the inner space. The object is, by separating 
the sides, boxes, or wings by a centre to form 
such desks with a double flap, of which upper one 
can be used as a standing desk, and the lower one asa 
writing table; also to allow the desk to be closed 
without removing the papers hung on the lower desk 
plates ; also in constructing the bottom flap so that its 
position may be adjusted ; and finally, the improve- 
ments enable the pod flap to be used without 
opening the desk by simply unlocking this flap and 
turning it down. 

4743. Preservation or MILk, E.G. Brewer, London. 
—29th October, 1881.—(A communication from L. 
Berlin.) 6d. 

The milk is placed in bottles, which are then closed 
by corks, a small space being left between the bottom 
of the cork and the to of the milk. The top of the 
corks are then cove’ with fine wax, and the 
bottles are placed in a closed c! ber and heated, so 
as to drive out all air, which escapes through the pores 
of the cork and the wax, which is melted by the heat. 
They are then allowed’ to cool, when the wax will 
again close the bottle hermetically. 


4744. Exrractinc Fat fg GREASE FROM Bones, 
B. Edwards, London.—29th October, 1881.—(A com- 

The bones are ely, but in the 
same vessel, to the action, First, of the vapour of ben- 
zine, sulphuret of carbon, or other volatile solvent 
fluid of the like kind under pressure ; Secondly, of 
the same vapour in vacuo ; Thirdly, of the same fluid 
itself under pressure ; and Fourthly, of the fluid in 


vacuo. The fluid containing the fat and grease in 
solution then nee to a distilling vessel, and the sol- 
vent 


4746. Looms, A. P. Dickinson and J. Crook, Black- 
burn.—29th October, 1881.—(Not ‘proceeded with.) 


relates to apparatus for operating the picking 
sticks of under pick looms, and consists of a cross 
shaft with tappet surface, which at each revolution of 
the shaft are acted upon by the oa ts and caused to 
partially revolve, and by means of levers and connec- 
tions actuate the picking stick. 
4748. Improvements 1x Gatvanic oR 
Batrerigs, W. R. Lake, London.—20 
1881. ao fa communication from J. F. Aymonnet, 
Grignon, France.) 6d. 
ists of one fluid battery. bs ay pe plate 


ELEcTRIC 
th 


boxes, trucks, or similar receptacles. 


4723. Macuinery For EFFEecTING THE SEPARATION 
or Sotrip Bopres rrom Each OTHER OR FROM 
H. J. Smith, Glasgow.—28th October, 


The drawing shows one modification of a machine 


adapted to separate chemical tates from fi 
or bodies or 


is of iron or other metal; the 


For tr itti 

inventor uses a rectan| box of wood with holes cut 
in its sides, and pine wood sounding boards attached 
to two or more sides for carrying the carbon conduc- 
tors. Sounds coming in any direction will thus strike 
some one of the sound boards, and cause vibration of 
the carbon. In transmitters for talking uses the 
inventor e carbon that have not been 
shouldered down. Each of these is in a cell 
fixed in aframe. The more carbon rods employed the 
better the transmission. 


4'759. Testina ) F. Wolf, 


Stock Company, —(Not 


This relates to a centrifu apparatus in which 
bottles containing milk are a, and when caused 
to revolve cream is formed on the milk, so that when 
the machine is stop the heights of the cream 
layers in the bottles indicate the quality of the con- 
tents of the bottle. 


476.1 Propuction or Spirits DIRECTLY FROM THE 
Wasn, P. Jensen, London.—3lst October, 1881.—(A 
communication from A. Deininger, Berlin. ) 6d. 

The object is to produce spirits of high ean 
pe = direct from the wash, and it consists in passing 
he alcohol vapours coming from the rectifier, before 
they come to the condenser, through a layer of chlor- 
calcium and a layer of charcoal which has been glow- 
ing hot. The former absorbs nearly all the water 
which the alcohol vapours contain and divides the 
fusel oils, which are carried along therewith into their 
chemical constituents, whereupon these substances so 
prepared are withdrawn from the alcohol by the char- 
coal, A suitable apparatus is described for carrying 
out the operation. 


4765. Martrresses, ae J. T. Lockey, Northwich.— 
lst November, 188 

This relates to eer “mattresses, and consists 

neipally in the combination of longitudinal 
stretchers of thin canes with metal fixings. 

4766. AERATED AND OTHER Beveraces, &c., 7. 
Maugham, — —lst November, 1881.—(Not pro- 
ceeded with.) 2d 

This relates to improved method of manufacturing 
beverages containing, in addition to other materials, 
acetate of iron, so prepared as not to be liable to 
decomposition or deterioration in the presence of 
alkalies or their salts when mixed with or taken in 
conjunction with such beverages. 

4767. —— W. P. Thompson, Liverpool.—lst 
November, 1881.—(A communication from EB. A, 
Prevost, Paris.) 6d. 

This consists, First, in discontinuing the use of the 
chimney as an ‘aspirator of air, and keeping it merely 
for the expulsion of the useless products of combus- 
tion, the opening of the damper being reduced to a 
minimum ; agg in a the quantity of air 
introducing it above 
the bars by Padme of tubes supplied by blowing 
apparatus and placed at front and back, and if neces- 
sary at the sides of the furnace, at about half the 
hei ht of the bed of coal; Thirdly, in closing the ash 
pit by a door fastened hermetically to the water tank ; 
Fourthly, in the e a of broad bars only 
a ad separated to allow for lighting and removing 


int 


4760. J. Deacon, Novem- 
ber, 1881.—(Not proceeded with. 

This relates to an improved a in which a 
table or top plate governed by springs is substituted 
for the ordinary weighted box. and to improved 
reversing action, by which the table is caused to travel 
backwards and forwards by the same turning action. 


4770. Apparatus ror PLayinc a New Game oF 
Cuance, B. A. Glazbrook, W. H. 0. Taylor, and W. 
+ B. French, Lombard-street.—1st November, 1881. 


Thi relates to apparatus to enable persons to p) pas a 
parlour game and consists 
revolving disc with wler in the centre, and a 
number of different chances in the game of oe, 
such as bowled, 1, 2, or more runs, &c., spy: e 
edge, and a revolving cross beam carry’ 
at each end, one being turned with his 
when the game is being played, so that he will either 
score or be dismissed, according to the indication on 
the edge of the disc opposite which he stops. 

4771. Licutine By Gas, &., C. Crastin, London. 
—Ist November, 1881.— Not proceeded with. 

This relates to a lamp for page ht from a 
suitable material, arranged to be incan- 
descense by a flame of a suitable caee J gas and 
air in combination or not with an electric current. 


4772. O11, TaLiow, axp Grease Lamps, J. Darling, 
Glasgow. November, 1831.—(Not proceeded with.) 


The object 1s to readily raise the wicks of lam ps 
used by miners or stokers on board ship, and it 
consists of a prong or picker lever mounted outside 
the wick tube, but which can be made to project 
within the tube and so raise the wick. 
4773. Compinep Hanp SteaM STEERING ApPa- 
— &c., A. W. Cooper, Dundee.—1st November, 


high-pressure cylinders are combined 
with a central low-pressure cylinder, the steam being 
supplied to the former over the outside edges of the 
controlling slide valve through ports, and 
through a recess in the controlling slide valve from 
the high-pressure cylinder to the piston valves of the 
low-pressure cylinder, and leaving as exhaust at the 
opposite recess in the controlling slide valve, changing 
ends as the gear is run from port to starboard or star- 
board to port. The invention also relates to an 


coke, or the like. The liquid in which they are 
immersed is a mixture of two aqueous solutions, one 
of which contains either chlorine, hydrochloric acid, a 
chloride, or a mixture of these ; the — nitric acid, 
a nitrate, chromic acid, a or a mixture 
of them. The cells may be a by “Tre of 
The inventor states that the electromotive force of 
this battery is nearly as great as that of a Bunsen, and 
its resistance less. 
#760. Horsesnors, J. F. Bell, Octo- 
er, 1881.—(Not proceeded with. 

The under or wearing surface of the shoe is. formed 

with two, three, or more rows of pointed p 


t for effecting the cutting-off of the steam 
automatically in order that the metye ge of the 
engine may coincide with the movement of 

wheel; to clutch or gear for or effecting the 
disconnection of the d wheel gear from the —_ 
power gear, and the construction of the rudder chai 
wheel and chain links. 


4774. Suart FOR C. A. Barlow, 


4 communica- 

tion from N. ‘Seeden) 
The object is to p tity of cloth in 
a given time with a small oxpendivare of power, and 
. consists in the use of a row of needles at each side 


of different heights, so that as one set wears down 

er set will be brought into use. 

4752. Weavinc on Braipinc Hottow ARTICLEs, M. 
Bauer, Pavis.—81st October, 1881.—(A commumica- 
tion from P. Besté, St. Denis, France.) 4d. 

The object is to weave or braid hollow articles with- 
out the use of a fixed core, the hollow article being 
filled with air during the last > and in 
the an is applied outside the 
article and e for stretch- 


Gao of the course of 


the and a vertical division board is placed 
in the middle of the shaft machine, and is fitted in 
grooves in the frame ends and divided horizontally 
and slotted at the divisions to receive the inner ends 
of the needles, which are kept in place ye e —— 
of the upper part of the division board, and press 
needles outwards, their outer ee passing through 
two needle boards, one at each side. The wires are 
held between projections on the needles ; the pressers 
that carry the cylinders which operate the needles 
radially from centres near the top of the 
, and are actuated by pulleys and springs; 
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4732. Manvracrure or Mertno, &c., J. Kershaw, 
Macclesfield. —28th October, 1881.—(Void.) 2d. 
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levers by meaus of springs act on the swell of the 
cylinders, which are caused to move at each motion by 
catches connected to the frame ends; two lifting 
frames slide between the end frames, and are worked 
up and down by two levers, each frame a a lift- 
ing bar resting under catches on the wires that are 
not pushed back by the blanks on either of the 
cylinders pressing the needles inward. The wires are 
placed in two rows, one on each side, and connected 
with the rods that lift the healds by cords passing 
through the bottom board. e lifting rod on one 
side, and the next following lifting rod on the other 
side, connected respectively to corresponding wires, 
work on the same heald. 

4778. Improvements INCANDESCENT ELECTRIC 
Lamps, F. Wright, London.—1st November, 1881.— 
(Not proceeded with.) 2d. 

This relates to the construction of an incandescent 
lamp. The carbon is enclesed in a 8 globe, with 
elongated neck, which is flattened where the connect- 
ing wires, of platinum, pass through it. e carbon 
is connected to these by copper wires and very small 
pieces of platinum wires next to the carbon. A small 
glass tube is provided for exhausting by. 


4782. Sewino Heavy as 
Cioran, B. H. Smith, New York.—lset November, 
6d. 


1881. 

One breadth of the material is supported and 
secured so as to leave a free, aud another 
breadth is sewn on to it with a lap at ling 
sewing machine on an elevated railway. 

4783 Suips anp Vessers, G. Hepburn, 
Liverpool, and W. Parker, Catford Bridge, Kent.— 
2nd November, 1881, —(Not proceeded with.) 2d. 

The object is to construct iron and steel plated ships, 
so that the vertical butt joints are stronger and less 
liable to give way or open, and it consists in providin 
such joints with internal straps or plates, so sha‘ 
that a longitudinal section of the strip would have 
externally an undulating or waving outline. 

4784. Suips’ Ruppers, W. Cooke and D, Mylchreest, 
Liverpool.—2nd November, 1881. 6d. 

This consists essentially, First, in making rudders 
of one piece of metal ; Secondly, in strengthening them 
by constructing them with ribs, projections, or corru- 
gations; and Thirdly, in anneuling or smithing rudders 
made in one piece. 

4785. Composition ror PrReventinc INCRUSTATION 
Bdwards, London.—-2nd November, 
1881.—(4 communication from H. Kolker, Breslau.) 


4d. 

The following substances are boiled in a vessel 
with water :—Catechu of Pegu, 551lb.; English white 
caustic soda of 60 to 62 per cent., 45 1b.; and dried 
granate-shell, 8 lb, the boiling being continued until 
a homogeneous solution is obtained, and in it is dis- 
solved 50 lb. dried and coarsely pulverised chestnuts. 
The solution thus obtained is added to the water of 
the generator. 

4786. Car Covpiinas, G. W. von Nowrocki, Berlin.— 
2nd November, 1881.—{A communication from G. 
Lippmann, Germany.)—(Not proceeded with.) 2d. 

This relates to an arrang tof plings by which 
the buffers serve to receive the parts of the coupling, 
so as to dispense with the usual central coupling, and 
whereby the same may be operated on from the side 
of the car. 


4787. Sroves orn Ilearers For APARTMENTS, J. 
Dunnachie, Lanark, N.B.—2nd November, 1881. 6d. 
One modification consists in a square pedestal, the 
sides of which are fire-clay slabs held in position by 
a light iron framework, and closed at top by an orna- 
mental cover. A door is made near the bottom of the 
front, and inside at the lower part the grate is 
situated. Above the fuel space the interior is divided 
by a mid-feather of fire-clay extending from the 
lower nt of the back upwards in an inclined direction 
towards the front, but leaving a space between it and 
the front; and the products of combustion pass up 
the front side of this partition, and return down 
between it and the back of the stove to the flue pipe. 
4788. Hovpers ror Rina Sprxnine, H. Ziffer, 
a November, 1881.—( Not proceeded with.) 
The holder consists of a cast iron ring with one slot 


cut right through it so as to render it expansive. This 
holder fits loosely on the ring rail, and the spinning 
ring which es the traveller is rather larger 


the opening in the holder, so that when forced in it is 
held firmly in position. 


4790. Vaccinatine Apparatos, T. Smith, London.— 
2nd November, 1881.—(A communication from Dr. V. 
Burq, Paris.) 6d. 
is relates to means for providing or arming 
set of vaccinating needles with vaccinating 

matter; and consists of a case to hold the needles 

while the vaccine is applied, and then closing them 
up and embedding them in cotton wadding, so 
as to prevent the vaccine being acted upon by the air. 


4792. Improvements Switcurs OR APPARATUS 
EMPLOYED IN CONNECTION WiTH Exrctric Lamps, 
FOR CLOSING THE CIRCUIT ON THE EXTINCTION OF 
One or THE Lamps, AND FOR LIGHTING AND 
EXTINGUISHING THE Lamps, &c., W. EB. Hubble, 

Lincolns-inn-fields,—2nd November, 1881.—(4 com- 

munication from J. M. A. Gérard Lescuyer, Paris.) 


The diagram shows the method of carrying out this 
invention. Two metal rods C C! are connected by a 
cross-bar B, the cups D D! are partly filled with mer- 
cury, and are arranged so that when the lamp is work- 
ing correctly, rod C is always ecm | in the 
mercury, but rod C! is elevated above it. When the 


lamp goes out or ceases working, the current passes 
through the mercury in cup D by rod C, and through 
@ platinum helix A, by which the rods ded 


acting thereon. A further improvement relates to 

scraping and agitating appliances fitted to pans for 

evaporating leys. 

4'795. Kitns ror Bernina Bricks, &&., G. W. von 
Nawrocki, Berlin.—2nd November, 1881.—(A com- 
munication from E. Arnold, Prussia.) 6d. 

This relates to brick kilns in which are two or more 
firing chambers combined with each other and with 
heating chambers or regenerators in the following 
manner :—Each firing chamber has one or more 
grates whose ashpits can be closed ; an opening near 
the top leading both to a chimney stack and to a flue 
leading to the lower part of the second chambe 
opening near the bettom from which a flue leads into 
a heating chamber beneath the second firing chamber, 
which heating chamber is provided with extended 
surfaces to take up heat for one portion of the highly 
heated air passing through the same, and for impart- 
ing it to another portion of the air required for com- 
bustion, and which also communicates with the inner 
end = underside of the fire-grate of the second 

4'70'7. IMPROVEMENTS IN AND RELATING TO TELE- 
GRAPHIC OR TELEPHONIC CABLES AND CONDUCTORS, 
CL. New Youk und London.—2nd November, 
1881. 

This relates to the insulation of wires. The inventor 
threads a series of rings of gluss, earthenware, or 
other material on the wires, in the manner shown in 
the figure. For underground work a cable composed 


of wires thus insulated is inclosed in an inner tube of 

agg = which again is inclosed in an outer tube of 

ron, both of which are formed of two parts fitted to 
one another and securec by bolts, The inner tube is 
also filled with insulating material. 

4798. Steam Boiters, G. Kamensky, Pad- 
dington.—2nd November, 1881.—(A communication 
Srom D. Novikoff, Russia) 6d. 

The boiler consists of an upper chamber A and lower 
chamber C connected by tubes B on a level with the 
lower surface of the upper chamber, Within the tubes 
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are placed interior flues T, starting from the lower 
surface of chamber A and terminating at the lower 
surface of chamber C. A feed is fitted to the boiler to 
supply it with water, and the furnace is arranged in 
one side, the flames circulating among the tubes Band 
then under the boiler and through the flues T, and pass 
toa chimney E. 
4709. Se.r-coverninc Gas Burvyers, J. B. Fenby, 
Coldjidd, Warwick.—2nd November, 1881. 


The burner consists of a cylindrical body partly open 
at bottom to admit gas and screwed on to the supply 
ipe. Within it is a double piston with a space 
tween them, and both mounted on a short rod. At 
the top of the cylinder is a plate with a small central 
hole for the passage of gas to the burner tip. A boss 
on the top disc governs the size of this opening. The 
discs do not fit the cylinder closely, so that the gas 
can pass upwards. Above the top plate is a small 
chamber into which the burner tip is screwed ; and in 
it is a small dise fixed a little distance above the 
central hole in the top Y cm so as to prevent the gas 
making a hissing soun 


4801. Sizine Paper, &c., W. R. Lake, London.—2nd 
November, 1881.—(A communication from P. B. 

consists ly e of sizing paper 
and paper stock, by the use of mucilage extracted 
from Irish moss, in combination with resin sizing, the 

whole being J ap ry on the fibre of the pulp by a 

solution of alum or sulphate of iron. 

4802. Manvracture or Wuitino, W. Brothers, near 
Blackburn.—2nd November, 1881. 2d. 

This consists in mixing in suitable vessels caustic 
lime and water. The vessels are furnished with arms, 
dashers, or other appliances, which when set in 
motion thoroughly incorporate the atoms of lime with 
the water, and so completely shake them. Ordinary 
furnace gases arising from the combustion of coke, 
coal, or other substances yielding carbonic acid, or 
gases derived from other sources containing a sufficient 
quantity of carbonic acid, are then pumped or forced 
into the mixture through a hole or holes in or near the 
bottom of the vessels. 

4808. Kee s, Stems, &c., For aND NAVIGABLE 
Vesseis, W. Cooke and D. Mylchreest, Liverpool.— 
8rd November, 1881. 6d. 

The keel, stem, stern posts, and screw frames are 
made of cast steel. 

4804. Manvuracture oF Fitrerina Paper, S. H. 
Johnson, Stratford.—3rd November, 1881. 

This ists in the facture of filtering paper 
¥ —s carbon with paper pulp and furming it into 
shee 


4805. Fiyers ror Sprxninc, Drawine, AND TWIst- 
1nG WOOL AND OTHER Fipres, J. Murgatroyd, J. 
Croad, and S. Murgatroyd, Luddenden, Yorks..—3rd 


are 
The latter becomes heated, and losing its elasticity, 
allows the rods to descend by gravity, until C1 makes 
contact with mercury in D!, and cuts the lamps out 
of circuit. Various modifications in the means for 
we this invention out are described, including a 
ue — for using the apparatus as a switch to re-light 
e 


4793. Memoria Mirrors, C. D. Cannon, London.— 
2nd November, 1881.— (Provisional protection not 
allowed.) 2d. 

consists in securing on the face of the glass 
texts, mottoes, or other subjects, it is cameek to 
impress on persons using the glass. 

4794. Furnaces anp APPARATUS CONNECTED THERE- 
WITH FOR EVAPORATING AND INCINERATING ALKALINE 
Leys, &c., IW. Malcolm, Midlothian, N.B.—2nd 
November, 1881.—(Not proceeded with.) 4d, 

This relates to the roasting furnace for evaporating 
and incinerating the leys, and consists in the use of 
mechanical breakers to break up the hard crust formed 
on the top of the leys by the Peat from the furnace 


', 1881.—( Not proceeded with.) 2d, 

The objects are to dispense with tubes and caps, 
obtain a higher speed, diminish the friction, and use 
less power to drive the flyers. Two arms on the 
pot ny extend upwards, and on one of them is a 
sliding thread guide projection which enters 
a recess in the ring of the lifter rail, so that the latter 
slides the thread guide upand down the flyer arm; the 
wharle is loose on the spindle, there being 1 collar in 
the spindle to carry the bobbin. two arms are 
connected at top by a hinged cross-piece. 
4807. ConstrucTION AND oF Surrs, &c., 

W. R. Kinipple, Westminster.—8rd N ber, 1 
—(Not proceeded with.) 2d. 

This relates to the arrangement of the paddle-wheels. 

4809. Compounp Steam ENGINES FOR MARINE AND 
Stationary Purposss, 2. S. Boyer, Cardiff.—3rd 
November, 1881.—(Not proceeded with.) 2d. 

This consists in so constructing marine and sta- 
tionary compound steam engines—high and low- 
pressure—in such a manner that the cylinders—two or 
more—are all worked from and by one crank, the 


high-pressure cylinder being placed within the low- 

pressure cylinder, when the latter would be fitted 

with an annular piston with double ke: rings, or 
the high-pressure cylinder may be p side by side 
with the :ow-pressure cylinder, as is usually done. 

4810. Non-conpuctinG ComposiTION APPLICABLE TO 

ILERS, CYLINDERS, &c., FOR PREVENTING THE 
RapiaTion OF Heat, L. Masche, Hamburg.—3rd 
November, 1881. 2d. 

The composition consists of infusorial silica, kissel- 
fh gubr or fossil meal mixed with clay, and with a 

ttle horse or cow hair as a binding substance. 

4811. Apparatus FoR DispLayinc CLOTHING AND 
OTHER in SHup Wixvows, &., F. 
M'Ilvenna, Manchester.—3rd Ni ber, 1881. 

This relates to the manufacture of the horizontal 
rods or tubes used for displaying articles in shop 
windows, and also the corresponding notches in the 
supporting brackets of a square or other section, 
which will enable the rod or tube to slip into its notch, 
and when in the notch be incapable of rotation, and 
that will enable articles with correspondingly shaped 
notches to be placed therein, so that the shape ef the 
notch and rod or tube shall prevent the article from 
turning upon the rod or tube. 


4812. Improvements 18 APPARATUS FOR USING 
Ex.ecrric Lamps IN LocuMOTIVES AND OTHER 
Venticies, H. J. Haddan, Kensington.- 3rd Novem- 
ber, 1881.—(A communication from W. de Busscher, 
Brussels.)—(Not proceeded with.) 2d. 

This invention consists of an electric lamp placed in 
front of the engine with a movable re r, the 
current for which is generated by a dynamo machine 
driven from one of the axles of the engine wheels, by 
a belt and friction wheels, 


4813. Trix ror MvuLes ror Spisnino. W. 
Mossley, L hire.—3rd Ne ber, 1881. 


The object is to make tin rollers that will not slip 
or turn on their shafts, and so prevent *‘ soft yarn” in 
spinning and the risk of fire caused by the slipping of 

e rollers. A slot is formed in the shaft longer at the 
base than at the opening, and a key is inserted 
therein and projects at each place where a roller 
—— to be fixed, a corresponding slot — 
formed in the boss of the coupling, which are provid: 
with set screws to bind on the shaft. The tin is fixed 
to two or more couplings. 

4814. Sream Enoines, N. Macbeth, Bolton. — 3rd 
November, 1881. 8d. 

This relates, First, to forming the main frame of 
horizontal stationary engines with one or more 
wrought metal stay pieces D placed Pe 5 to the 
piston-rod, and connecting the crank t bearing B 
to a cross girder frame C, which connects the front 
ends of the two cylinders A in coupled pairs of engines 
and the front end of the cylinder and a side wall of 
the engine-Louse in a single engine. The specification 
also describes an arrangement for fixing the different 
parts of vertical engines. A second improvement 


consists in placing the air pump at such a height 
above the level to which the overflow water from the 
condenser has to flow that the atmospheric pressure 
acting on the water at the open end of the overflow 
pipe cannot sustain a column of water sufficiently high 
to reach the pump. The a draws air or vapour 
from the space in the condenser between the point of 
injection and the top of the column of water which 
ces the atmospheric pressure. The invention 
also relates to fiy-wheels with tneir grooved peri- 
pheries for driving by ropes, and consists in forming 
the rim of a number of strips of metal secured to the 
main structure by suitable means. 
4816. Manuractvure oF A. Groth, London. 
—3rd November, 1881.—(A communication from L. 
C. A. and C. B. Motard, Berlin -) 6d. 


hi 


“ntil the armature falls sufficiently low for A to pass 
below a fixed stop Z, and occupy a position in the 
other side of it, where it no Seager bei against carbon 
holder D, which accordingly descends, completes the 

it, and the arc is a; established between the 


cp rice 


fresh pair of carbons. The patent also describes 
modification of the above lamp in which one 
carbons only are used. Fig. 1 shows a front elevation 
root aon 2 a side elevation of the lamp with two 
carbons. 


4822. Curonometric OBTURATOR FOR UsE In PHoro- 
GRAPHY, EB G. Brewer, London.—8rd November, 
1881.—(A communication from P. Boca, Paris.)— 
(Not proceeded with.) 2d. 

The obturator automatically prod the 

ment of time of the sitting and the action of the 

opening and closing of the object glass or lens. A 

needle being placed on the division of a dial which 

indicates the duration of the sitting, it is only neces- 

sary to press on a detent for a first shutter to open a 

passage to the light, and a second shutter closes this 

passage after the period of exposure required has 
taken place. 

4827. Bracetets, WV. A. and W. J. Bancroft, Bir- 

ingham.—3rd Ni ber, 1881.—(Not proceeded 


with.) 2d. 

The object is to make the bracelets in such a way as 
to increase their flexibility and without the use of 
solder, and it consists in forming them of a number 
of plates hinged together by transverse joints, the two 
end plates being bent or formed so as to provide a 
suitable fastening. 


Locks, W. S. Frost, Peckham.—3rd November, 
1881.—(Not proceeded with.) 2d. 

In the box of the lock is fitted a ana or tube, on 
which is placed loosely one or more discs; the bolt is 
guided in the box by any suitable means, and is 
formed with a curve or curves thereon, into one of 
which curves a part of the circumference of the disc 
or discs take in order that the bolt cannot be pushed 
back without the key. The disc or discs have each a 
slot therein extending to their periphery, and the bolt 
has also a slot, so that when the key is inserted and 
turned it turns the dise or discs round, and the ward 
of the key takes into the slot in the bolt and pushes it 
backward or forward as the case may be, either to 
lock or unlock the other curve now fitting over the 
disc or discs on the boit. 

4830. Boats To BE ProreLLep By Gas, &., W. R. 
Lake, London.—3rd November, 1881.—(A communi- 
cation from J. L. Lay, Paris.) 8d. 

This consists, First, in the use in a boat whose 
movements are controlled by the agency of electric 
currents sent from a distant station, of a governing 
cylinder and piston, actuated so as to give by vary- 
ing series of strokes the requisite motion to effect the 


This ‘ists in the tion of candle 
with a specially constructed cutting machine. 

4817. Srootinc Apparatus FoR SEWING MACHINEs, 
L. A. Groth, London.—3rd November, 1881.—(A com- 
munication from R. Steiner, Austria.)—(Net pro- 
ceeded with.) 2d. 

The spooling apparatus is made independent of the 
sewing apparatus, the driving pulley is separate from 
the fly-wheel, and a special citpeting apparatus is 
described. 

4820. Improvements 1x Execrric Lamps or ReEcv- 
Lators, W. L. Wise, Westminster.— 3rd November, 
1881.—(4A communication from Biirgin, Basel, 
Switzerland.) 6d. 

This invention relates to a mode of regulating arc 
lamps with two sets of carbons, as shown in Figs. 1 
and 2. When a current traverses the lamp, arma- 
ture I is attracted, raising it and the two carbon 
holders with their support P. By this movement 
brake wheel R makes contact with spring W, which 


Fic 


| pang it rotating. Carbon C is not raised so 
far as carbon D, owing to the action of aspring lever A 
on D, which bears heavily against it, but only lightly 
against C. When the arc gets longer the current 
through the magnet gets weaker, armature I descends, 
pone Dog on R lessens, the wheel rotates, 
until the arc regains its normal length, and wheel R 
is again held by W. When the first set of carbons are 
consumed the upper carbon holder passes below the 

e of the spring lever A. As the arc increases in 

h the attractive power of the magnet diminishes, 


q P ; Secondly, the use of apparatus 
by means of which a throttle valve or similar valve is 
controlled by the agency of electric currents sent 
from a distant station ; Thirdly, the combination of 
parts consisting of a cylinder whose piston is con- 
trolled by electric cwrent, which has connected with 
it ports, valves, and other devices, so as to control the 
various operations, Other improvements are de-— 
scribed, including the coiling and paying out of the 
cable to transmit the current to the boat. 

4831. Sprines, &c., J. Tranjield, Shefield.—4th 

November, 1881.—( Not proceeded with.) 2d. 

This consists in improved appliances used with an 
ordinary steam or hydraulic press for bending a set 
of spring plates at one operation to their ultimate 
shape, and in improved ap ces for conveying the 
bent spring plates from press to the hardening 

k and ening them. 
4832. Heatinc Ferep-waTER SvurFace Con- 

DENSING Encines, H. Dansey, London.—4th 

November, 1881.—(Not proceeded with.) 2d. 

This consists in conducting the whole or a portion 
of the exhaust steam down to the bottom of the cen- 
denser, and then bringing it in contact with the con- 
densed water in a suitable recess in the bottom of the 
condenser, which is so arranged that always 
remains a ceil of water for the steam to impinge upon 
below the level of the air pipe suction. 


4883. Locks, H. J. Haddan, Kensington.— 4th Novem- 
ber, 1881.—{4 communication from 0. Flagstad, 
Norway.) 6d. 

The tube in which the axle of the latch moves is 
connected with the latch by an arm and intermediate 
lever, and the latch is guided by a shackle and block 
kept in position by a spring, which yields when the 
handle is depressed and the latch drawn back. The 
tube has a bottom provided with a square opening and 
grooves and notches crosswise to other, while the 
handle has a corresponding number of tappets fitting 
into the ety: in tke tube. A square pin ed 
at its end fits into the opening in the bottom of the 
tube, and shifts the latch when the handle is 
depressed, and the handles are fastened to the ends 
of the pins by screws fitting into the threads, and 
to the lock case by rings and screws. The bolt can 
be secured in two positions by a tumbler with a pro- 
ae | pin, which alternately fits into two notches in 
the bolt. 

4834. InsTaNTLY AND AUTOMATICALLY ATTACHING 
Horses to Ssarr Veunicies, H. Dickinson, 
Huddersfield.—4th November, 1881. _ 6d. 

The trace and the tug are cted, so 4 
with that part of the trace which is attached to the 
front part of the vehicle. The tug and the breech 
strap are then connected, so doing away with the 
breech strap round the shaft. The tug simply slides 
on the shaft, and is secured by a self-fastening catch, 
formed so that for either drawing or backing it per- 
forms the office of the o trace and breech, 
je on being automatically secured and instantly 


Ai. 


4835. Srrixc Sarery Hooks, J. Carter, Salford.— 
4th November, 1881. 6d. 
This relates to hooks in which a spring latch is 
employed to prevent the hook becoming uncoupled, 
and consists of means to prevent the hand bein, 


caught between the latch and the side of the hook 
when opening the hook. A metallic strap is hinged 
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to the latch and passes round to the back of the hook, 

where it is shaped so as to receive the hand of the 

attendant, who can thus open the hook without 
inging his hand near the working part. 

4836. Fire anp Preventine Exp.o- 
sions OF GasEs ON BoarRp Suip, Lieutenant-Colonel 
the Hon. W. E. Fitzmaurice, Tipperary.—4th Novem- 
ber, 1881. 

This relates to the extinction of fire in ships or 
buildings by exhausting the air, by means of air 
pumps from the holds, bunkers, compartments, or 
chambers of any kind. and when further necessary, 
by — the vacuum thus created with steam, and by 
means of the air pumps to ascertain the presence of 
gas in any holds, bunkers, or compsrtments, or other 
stores, and to expel the gas therefrom by the said air 
pumps to prevent fire or explosion of gas. 

4837. Cicarerre Paper, J. H. Johnson, London.— 
4th November, 1881.—(A communication from E. 
A. Argy, Paris.) -(Not proceeded with.) 2d. 

This relates to means for preventing the paper stick- 
ing to the lips, and also from absorbing moisture, and 
consists in converting the end of the paper to be 
placed between the lips into vegetable parchment. 
4838. Launcues, Barcres, &c., W. R. Kinipple, 

Westminster.—ith Noveniber, 1881.—(Not proceeded 
with.) 2d. 

This consists in compressing inflammable gas to as 
high a pressure as can be conveniently obtained into 
reservoirs contained on board ships, and which 
gas is led off from the reservoirs so as to be mixed 
with the air and burned therewith in the cylinders of 
the engines for driving the propellers. 


4840. ConcreTre For Receivinc AN 
ENAMELLED Surrace, J. B. Spence, London, and 
EB. Ormerod, Belvedere — 4th November, 1881. 4d. 

This relates to means for making concrete slabs or 
articles capable of standing the heat necessary in the 
process of enamelling. The concrete employed con- 
sists of 1 part Portland cement or other binding 
material, 1 part calcined flint or slag from iron or 
copper works or other suitable material—ground to 
powder-which has been subjected to the action of 
fire and about 10 per cent. of red hematite also in 
powder, the whole being mixed in a dry state, and 
then water, crushed bricks, burnt ballast, breeze, 
pottery refuse, or other suitable material which has 
been previously subjected to great heat is added in 
the proportions of from one of ballast to one of cement, 
to three of ballast to one of cement. 

4841. Pranororte Actions, G. H. Brockbank, Camden 
Town.—4th November, 1881. 4d. 

This relates partly to ‘the check, screwed or other- 
wise suitably fixed into the action butt; as pear as 
possible to the working centre of same is a piece of 
bent wire or its equivalent to act as the check; the 
front lower end of the butt is bevelled at the same 
angle as the bevel on the top of the striker. The 
effect is to cause a more rapid check and release than 
is the case with ordinary check actions. 

4842. P. Jensen, London.—4th 
November, 1881.—(A communication from Schmidt 
Bros., Germany.) —(Not proceeded with.) 

This relates to improvements on patent No. 37 
A.D. 1880, for rolling iron and thin sections. Inst 
of or besides the hexagon preparatory rolls, oct 
and oval rolls are also employed. 

4843. Looms ror Weavine, T. Singleton, Darwen.— 
4th November, 1881.—{ Not proceeded with.) 2d. 

relates principally to a weighing motion for the 
warp beam, no weights being required. 

4844. CLEaNsING AND Fiprovs SUBSTANCES 
FOR THE MANUFACTURE OF Paper, &c., 7. H. 
Cobley, Dunstable, and G. Tidcombe, jun., Wat- 
Sord.—4th November, 1881. 6d. 

This consists in cleaning all substances available for 
the manufacture of paper by passing it through a 
machine or — for first washing and cutting 
the fibre, and then treating the same in a steam- 
jacketted or fire-heated vessel or engine having a 
triturating roller therein, and the engine itself has a 
cover to suppress or contain the form caused by the 
process. 


4845. orn CLeanstnc WaTER-CLOSETs, &c., 
J. H. Johnson, London.—4th November, 1881.—(A 
communication from T. Quinier, Paris.)—{ Not pro- 
ceeded with.) 2d. 

This consists in constructing the apparatus in the 
form of a reservoir with an internal syphon. 

4847. Preparixc Woot, &c., G. Little, Old 
ham.—5th November, 1881. 

This relates to the binastio of ble coiler 
box or boxes having radial or sliding motion (from can 
to can) imparted thereto. 

4848. Locks anp Latcues, H. Gibbons and A. 
Anthony, Hungerford.—5th November, 1881. 6d. 

This consists in constructing locks or latches with a 
bolt that is held in the locked or unlocked position by 
astud in the lock box taking into a notch on its 
under side, the bolt being raised off such stud, and 
moved backwards or forwards by studs on a disc plate 
rotatable in the lock box by a handle, which studs 
take into other notches in the bolt. 

4850. ImpRovEMENTS IN THE MANUFACTURE OF 
CARBON TO BE EMPLOYED FOR THE PRODUCTION OF 
Execrric Licnt, C. J. Allport, London, and R. 
Punshon, Brighton.—5th November, 1881. 2d. 

The inventors immerse a thread of asbestos in a 
saturated solution of sugar or other saccharine matter, 
and carbonise the same by dipping the thread into a 
hydrocarbon and setting fire to it. This is the 
net of preparing carbons for incandescent lamps ; 
for arc lights the asbestos is so disposed as to serve as 
a binding agent to prevent large pieces of carbon from 
breaking off. 

4852. Srzam Provens, &c., R. Grimmer, Walsoken.— 
5th November, 1881. —{Not proceeded with.) 4d. 

The implement consists of a main framing with 
three or more wheels, which serve to support the 
entire weight of the machine. Two of the wheels are 
di one on either side; one runs in the furrow, 
and the other on the unploughed land. The third 
wheel, which is at the rear, is made also to serve as a 
steering wheel; it is fitted into the frame so as to 
admit of it locking to any desired angle. One or both 
of the side wheels are driven by spur or bevel gear, or 
by means of an endless chain or other convenient 
arrangement of gearing from the crank shaft of the 
engine. 

4854. Iuprovep Means AND APPARATUS OR APPLIANCES 
CONNECTED WITH THE PRODUCTION, THE STORAGE, 
AND UTILISATION OF ELECTRICITY FOR LIGHTING OR 
Power Purposes, J. B. Rogers, London.—ith No- 
vember, 1881.—(Not proceeded with.) 2d. 

This relates to the production of electricity by means 
of a dynamo driven by the axle of the engine or any 
carriage of a train, “which electricity is stored in 
receivers of special construction, and subsequently 
used to feed incandescent or other electric lamps. 
4855. Improvements my Execrric Lamps, J. B. 

Rogers, London.—5th November, 1881. 6d. 

This > relates to aform of arc or incandescent lamp 
constructed as follows :—The lower carbon is hollow, 
and of large section, the centre being filled with 
asbestos. The upper carbon can, it is claimed, be 
adjusted to touch the upper edge of the lower one, ‘and 
so produce an incandescent light, or made to rest in 
the: centre of the lower carbon on the asbestos, when 
an arc is formed. The inventor also claims a method 
of automatically making and breaking connection 
with lamps fixed on a chandelier or bracket, also 
methods of employing two or more carbons abutting 
on a single one to produce an arc light. 

4857. Dryrne, Arrinc, Oxrpisinc, &c., Fisrovs 
OTHER Marteriais, W. &. Lake, th 
November, 1881.—{A communication from P. ‘st. A, 
Basquin, Paris.) 1s. 

This relates to the employment of compressed, un- 
compressed, or rarefied air, oxygen, ozonised oxygen, 


chlorine, sulphurous acid, carbonic acid, ammonia, 

and other gases or vapours mixed or separately at a 

low or high temperature, in a dry state or in conjunc- 

tion with aqueous vapour for treating fibrous and other 
materias. 

4858. Fine-pars, &c., F. Erskine, 
November, 1881. —(Not proceeded with.) 

This consists in wey eng ay fire-bars in the form of 
a hollow rectangular box in cross section, the length- 
way of the bar being divided by partitions to form 
separate compartments or boxes. 

4859. Frire-crates ror Fornaces, &c., J. Adams, 
Sheepbridge, and J. Bonehill, Rotherham. — 7th 
November, 1881.—( Not proceeded with.) 2d. 

The grate or set of fire-bars is so constructed that it 
can be lowered and turned partly round or completely 
revolved, the fire and coals being at the same time held 
up by a grid or false grate, which is inserted into the 
grate above the fire-bars. 

4862. Asrracats anp Sash Bars FoR CARRYING 
Guass, &c, J. Harley, Glasgow.—(Not proceeded 
with.)* 4d. 

The sash bar is a combination of a core, and a 
system of sheet lead glazing is attached to the core. 
486838. BraceLets anp Scarr-rinos, H. Allsop, Bir- 

mingham.—7th November, 1881. 4d. 

This refers, First, to an improved spring action for 
opening the parts of band bracelets and rings; and, 

Secondly, to improved forms for such bracelets and 
rings. 

4866. Improvements m oR GALVANIC 
~ eee T. Coad, Finsbury.—7th November, 1881. 


Ts relates to a battery in whieh the carbon 
electrode is formed of a number of carbon plates 
separated by pieces of carbon, the whole being con- 
nected by carbon bolts and nuts. This gives greater 
surface for the negative electrode. The inner or 
porous cell is provided with a discharge spout, as also 
is the outer one. The porous eell is hermetically 
sealed, and the space between it and the outer cell is 
closed by a removable cover fitting liquid-tight. Each 
cell is provided with an opening and stopper for 
charging. 

4867. A New or Improvep CaBINET For VOLTAIC OR 
Gatvanic Batreries, 7. Coad, Finsbury.—7th 
November, 1881. 6d. 

This invention relates to a cabinet for holding 
batteries, provided with doors at the ends, as well as 
front and back, so as to facilitate inspection of the 
cells; the latter are fitted on to slides working in 
grooves, and provided with hinged frames, so that a 
cell can be slid out and turned over so as to drain its 
liquid ome A if required. The specification is accom- 
panied by drawings of the cabinet. 

4868. Surrs ror INLAND AND Ocean Naviaation, J. 
Dickie, London.—ith November, 1881. 6d, 

This relates to the construction of ships, &c , pre- 
vided with air ducts or 
between the atmosphere and the under surface of one 
or more series of longitudinally disposed inclined 
planes constituting the bottom of the hull. 

4870. Revo.vinc anp Beps aNp BEDSsTEADs, 
&c., H. Gardner, London.—7th November, 1881.—(A 
communication from D. C. Otis and C. G. Clark, 
New York, and C. Hine, Brooklyn.) 6d. 

This relates toa bed mounted at its head and foot 
upon pivots, said pivots being so arranged as to 
enable the bed to be turned upon , whereby it 
will occupy very little space, the =a t of the bed 
and bedding being so to require very 
little power to balance them. 

4878. MaNvracTuRE oF CERTAIN Parts OF SMALL 
Frre-arms, EB. James, Bir —Tth NM 
1881. 8d. 

This refers to the combined body, break-off, and 
tang of breech-leading small fire-arms, and to the 
fore end iron of breech-loading small fire-arms, and to 
the tang and break-off of muzzle-loading small fire- 
arms. 

4876. Mixes, &c., Illogan, 
Corneall.—Sth November, 1881. 

This consists in causing pee or exhaust by 
means of a current of compressed air carried into a 
larger pipe or cylinder, and the drawing and pro- 
pelling of smoke and noxious fumes. 

4877. anp Coatine STeet PLates 
with Tin, &c., 7. H. Cobley, Dunstable, and C. 
Moncton, Harejield.—8th November, 1881. 4d. 

This consists in a method for preparing a pickling for 
steel and iron plates and coating them with tin and 
its alloys. Two kinds of solutions are employed, the 
one acid and the other alkaline. 


4883. A New or Improvep ELEcrro-prevmatic 
APPARATUS FOR WINDING AND REGULATING CLOCKS, 
M. Bauer, Paris.—8th November, 1881.—(A commu- 
— from C. A. Mayrhofer and W. Otto, Paris.) 


This invention consists of the combination of a 
central clock and an electric distributor, which at 
certain intervals, regulated by the central clock, sends 
out into electric conductors in various directions 
electric currents of short duration; also an electro- 
—— relay for receiving the “current arriving 

m the central clock, which relay sets in motion a 
pneumatic apparatus in accordance with the — 
impulses received ; also a group normal clock, as 
inventor terms it, which is kept in corresponding sane 
with the central clock by the pneumatic apparatus ; 
also a three-way air cock opened and shut by the last- 
mentioned clock ; and, finally, ordinary elocks which 
are wound up and regulated by the compressed air 
immediately the three-way cock opens. The above 
apparatus are combined to carry out the invention, 
and may be used with ordinary telephone, telegraph, 
or other conductors, without interfering with their 
services in other ways. The specification is accom- 
panied by detailed illustrations. 

4887. Apparatus FoR AERIAL Navication, &. 
Edwards, London.—8th November, 1881.—(A com- 
munication from J.C. Ribeiro de Souza, Paris.)— 
(Complete.) 6d. 

The invention consists in applying to aerial naviga- 
tion the principle upon which the flight of birds with 
extended wings depends. 

4888. Acip, T. Richters, Breslau.—8th 
November, 1881.—(Complete.) 4d. 
is relates to the process by which, without 

enlargement of the leaden chamber, the production of 

sulphuric acid is increased by drawing and circulating 
the gas, and in this way intimately mixing the more 
weighty with the less weighty gas. 

4898. Bavancep Vatve, A. M. Clark, London. 
—S8th November, 1881.—(A communication from W. 
B. Turman, Waldron, U.S.) 6d. 

The drawings show a longitudinal sectional eleva- 
tion and transverse sectional elevation, in which A 
represents the steam chest, &c., designed to be set on 


Fic.t 


the steam cylinder, and to have its AAcorrespond 
with those in the said cylinder at either end thereof, 


whereby steam may be supplied and exhausted. The 


mon chest A is provided on one side with a steam 
supply port B, and on the opposite side with a steam 
ust port C, and on the inside of its top or cover 
une the one line thereof is fixed a box D, in 
which is a pack hal strip F that is to by’ set 
screws GG, and ane springs H ainst the 
valve B to regulate the pressure of the latter on its 
seat. On Renee inside of the exhaust side of the steam 
chest A there is another packing strip K, pape | 
held in braces L, and pressed by set screws M and 
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elliptic springs N against the valve B, to hold the 
latter with any desired pressure against the steam 
supply side of the chest A, to prevent leakage there- 
abouts with the said chest A; TT are longitudinal 
ridges on the top and one side of the valve B for the 
packing bars or strips F K to bear against. 
4902. Barinces, Aquepucts, Viapucts, &c., J. F. 
Smith, Leicester.—9th November, 1881. 6d. 

This consists in forming cylinders of iron or steel, or 
a combination of both materials, of suitable dia- 
meter and length, and sinking them so as to lie in the 
bed of the river with their axes parallel to the stream, 
one half or thereabouts being under water, and the 
other half above the water, The a pen of the 
cylinders may be th iy 
girders so as to form the roadway. — 
4903. Mayvuracrure or Boots aNnD H. Dick- 

son, Leicester.—9th November, 1881. 6d. 

This relates more particularly to improvements in 
elastic side boots and shoes, the object being to pro- 
ome a boot having no perpendicular seam up the 


4906. Muces anp Twiners, J. Chisholm and J. Clegg, 
Oldham.—9th November, 1881. 4d. 

This relates to the driving of the cam, backing-off, 
and taking-in motion shafts of mules and twiners, 
and it consists in the application of a tightening 
pulley to secure the requisite tension of the ropes or 
straps employed. 

4919. Neckties or Neck C. B. Ketley, Smeth- 
wick.—9th November, 1881. 

The object is to make the pO parts of the 
neckties or neck scarfs, that is, the knot and side 
pieces, of one piece of fabric, capable of being readily 
separated from the foundation and band, and of being 
readily replaced. 

4937. Sprinc Hixces anp Door Sprinos, F. R. 
Baker, Birmingham.—10th November, 1881. 6d. 

The flaps and knuckles of the hinge are made in the 
ordinary way, but at the middle of that flap of the 
hinge which is to be affixed to the door is made a 
spring tongue. This spring tongue is made by prefer- 
ence in one piece with the flap, and is situated at the 


driving pulley, and between the bearings is a fricti: 
er fitting the feather, and sovided vith a 
n its boss with which a forked lever engages, the 
length of the lever being the same as that of the 
— shaft from the front of the presser to the 
ulcrum or presser shaft, and it is fixed on the latter 
immediately under the shaft carrying the friction 
pulley. 


5580. Baos anp Like Casinos Emptoyep To Contain 
Fertitisers, &c , C. Buck, Wumington, U.S.— 
20th December, 1881. —(Complece. ) 4d. 

This relates to means for preventing the rotting of 
sacks used for containing fertilisers, and consists in 
me | the material of which they are com 
with a silicate solution, such as silicate of a 
silicate of potash. 


SELEOTED AMERIOAN PATENTS. 
From the United States’ Patent Office Oficial Gazette. 


257,872. Umprecta or Parasor, Alphonse Jehl, 
Mazamet, France.—Filed March 2nd, 1882.— 
Patented in France, August 20th, 1881 ; in England, 
December 6th, 1881; in Belgium, December 23rd, 
1881; and in "Austria, December 27th, 1831. 

Brief. —The lock is fixed to the stick and serves as a 


(257.372) 


utation lock for the runner and temporary 
oldfast for the same. es 


258,022. Commurator ror DyNaMo-ELECTRIC MA 
CHINES, Charles A. Cooley, New Britain, Conn.— 
Filed March 14th, 1882. 

Brief—The commutator bars are carried by, but 
insulated from, flanges mounted on the shaft of the 


back of the flap, and is bent orward, so as to project 
beyond the knuckles of the hinge. 


4967. CAMERA OBSCURAS, &e., A. 


Pumphrey, , 1881. 6d, 
,The is “to facitate the practice of dry-plate 
an ts in photo- 


graphic camera obscuras 7 apparatus used er con- 
nected therewith, whereby dry op. eo plates or 
films may be conveniently carried and stored, and in 
succession exposed to the action of the luminous image 
of the camera. 

5100. Rotary Enares, J. San Francisco.— 

22nd November, 1881. 
This relates to a rotary ace in which the chamb 


armature wires are connected to the 
outer ends of these bars through the hollow shaft, and 
removable wearing plates ane intdonedl to the bars by 


screws. Claim.—{1) In commutators, the flanged hubs 


(258 ] 


of the cylinder is divided diagonally by a rotating disc 
and transversely by one or more pistons which bisect 
the disc and move through it from side to side as the 
two revolve together, so that the disc divides the 
chamber into two compartments, unto and from each 
of which steam or other working fluid is supplied and 


which the disc C is placed diagonally across the 

interior of the cylinder. In the centre of the disc an 

opening is formed and receives a portion of a hollow 
sphere D. The pistons G work in slots in the disc, 
and are connected by a bar secured to shaft B. Suit: 

able valves are worked by excentrics on the shaft B 

and control the admission and exhaust. 

5263. Manvracture or TEXTILE FABRICS SUITABLE 
For Sackciotn, &c., C. 1 
December, 1881.—(A communication from F. Schmal- 
bien, Cologne.) 

This relates partly to an improved manufacture of 
textile fabric having a warp consisting of spun yarn 
or thread and a weft consisting of the unspun stalks 
of flax, oy ye nettles, and such other fibre-bearing 
plants, the fibre of which has heretofore always been 
extracted from the plant and used in a spun condition 
for woven fabrics. 


53983. Prosectites, H. R. Brandon, Paris.— 
9th December, 1882.(A communication from B. B. 
Hotchkiss, Paris. )—(Complete) 4d. 

This consists in the use of a fuse-containing plug of 

a novel construction, whereby the pressure of the 

gases at the time of the explosion acts laterally on the 

same, thereby insuring its resistance to being blown 
pm Ay the shell, and consequently the bursting of the 
e 

5440. Sectionat WarRPING AND BEAMING MACHINES, 
J.C. Sewell, B. Hulton, and J. Bethel, Manchester.— 
18th December, 1881. 6d. 

The object is to secure a uniform rate of 5; 

the yarn while being wound upon the on, 

it consists of a face-plate on one end of the Giving 

shaft, and parallel to which is a shaft with a feather, 

and rotating in two bearings, one movable round an 
axis perpendicular to its , while the other can be 
moved nearer to or further from eet Atthe 


end of the shaft near the swivel bearing is keyed a 


G insulating washers D, rods F, and segments 
G, combined on the shaft A, substantially as described. 
(2) The recessed insulating ‘washers D, in. combination 
with the flanged hubs C of a 


tially as ee ) In commutators, the rods F, 
enla ons, in combination with 
lly as 


D, 
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LINKS IN THE HISTORY OF THE LOCOMOTIVE. | 
No, XII. 

WE have, in gathering up stray links in the history of the 
locomotive, said nothing as yet of the broad gauge—7ft.— 
engines of the Great Western Railway ; however, not only 
have these locomotives played an important part in their 
time, but they are still engaged in working the fastest rail- 
way traflic in England, and, we believe, in the world. 

When Brunel projected a railway from London to Bristol, 
he resolved that the speed attained on it should be greater 
than had been previously contemplated. To this end he 
made his road 7ft. wide, in order to secure great stability ; 
and he proposed to obtain a perfectly level permanent way 
by carrying the rails on the tops of piles driven deep into 
the ground. It is stated that he intended to run over this 
road when it was finished a truck fitted with two lar, 
revolving grindstones, which were to remove every rough- 
ness and imperfection from the surface of the rails, It is 
matter of history that these schemes were not put in 
practice, a short length of pile road was tried and 
proved a dismal failure; then the continuous sleeper 
was adopted. Brunel, after much opposition, carried 
his point and laid his rails 7ft. apart. One argu- 
ment, which he used with great effect on his directors, 
was that by using an exceptional gauge they could 
keep all competitors out of the South-west of England. 


In this anticipation he was mistaken ; and in order, among 


At one period a determined effort was made to extend the | 
use of the broad gauge, and in 1847-48 the battle of the | 
gauges was fought. It was sought to be shown that the 
resistances on the broad gauge were less than on the 
4ft. 8}in. roads. It was contended, in reply, that the 
narrow gauge could not carry a very powerful locomotive. 
The answer to this was the Great Liverpool, built in 1848 
by Messrs. Bury, Curtis, and Kennedy, from the design of 
Mr. Crampton. This was the biggest engine made up to that 
time. It had 18in. outside cylinders, 24in.stroke, 8ft. driving 
wheels behind the fire-box, and 2260 square feet of heating 
surface. It had a wheel base of 18ft., and weighed 35 tons, 
carried on eight wheels, It worked on the London and 
North-Western for some time, but roads were not then 
what they are now, and it proved too much for light rails 
without fish-plates, and was soon discarded. Mr., now Sir 
Daniel, Gooch had designed and constructed, in 1846, the 
Great Western, and it is with this class of engine that we 
are now concerned. It was followed by others of the same 
type, as will be seen by the annexed tables, for which 


we are indebted to Mr. Dean, the locomotive superin- 
tendent of the Great Western Railway. They had cylinders 
18in. diameter by 24in. stroke, a single pair of driving wheels 


| 8ft. in diameter, four leading wheels arranged in a group 


but not in a bogie, and a pair of trailing wheels ; 21 square 


feet of fire-grate divided into two portions by a transverse | Antiquary 


mid-feather, over the top of which the grate furthest from 


In 1855 Mr. Gooch put another type of engine known 
as the “Abbot” class on the road. These engines were 
named, with one exception, after Sir Walter Scott’s novels 
or characters in them. They were, it will be seen from 
the skeleton diagram, intended to be to some extent 
coupled “Almas,” being designed on the same general 
principles, but they had two pairs of 7ft. driving wheels 
instead of one pair of 8ft. wheels. These were, we believe 
the largest driving wheels ever coupled. Only ten of 
these engines were built. They were not successful and 
have not been perpetuated. The following table gives their 
performance :— 

Broad Gauge Engines—‘‘ Abbot” Class. 


| Date. | Total 


Name of engine. Builder. Condemned| before 
| Built. jor renewed. renewal. 

Lalla Rookh ... ...| Stephenson | Feb. 1855| Dec. 1872 430,649 
| Mar. | ,, | Sept. 1876 523,862 
Robin Hood ... ... | __| 99 | Nov. | 55 | 520,874 
| April ,, | June 1872 451,952 
Waverley... ... | | | 916,256 
Coeur de Lion __... | May it 
| Abbot... June ,, | Oct. ,, 520,824 
Red Gauntlet... | Nov. | 5, | 475,816 
| duly | 3} | June 5, 526,458 


the foot-plate is fired ; and 153ft. of fire-box surface and ~~ As we have said, the present Great Britain, illustrated 


Capacity 2700 Galls. 


| 
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EXPRESS ENGINE “ALMA” CLASS 


several reasons, to couple the Great Western system with 
others, it has been found necessary to relay the whole line 
with a third rail at enormous expense. Why the 7ft. 
gauge has been retained at all has puzzled many engineers; 

ut the true explanation seems to be, that as a great deal 
of 7ft. rolling stock existed, it would be unwise to waste it 
by taking up the broad gauge all atonce. Consequently it 
has been —— by degrees, as stock wore out. But it 
is indisputable that a considerable section of the travelling 
public likes the wide gauge, and it has been retained over 
a portion of the system, and engines and carriages have 
been built from time to time to suit it. The new broad- 
gauge carriages of the Great Western Railway are the 
most luxurious in the world ; while their great breadth un- 
doubtedly gives steadiness in travelling, and freedom from 
oscillation to a remarkable degree. It will be readily under- 
stood that should one rail be higherthan another, say by }in., 
the angle of inclination of the carriage floor would be twice 
as great if the rails were 4ft. apart as if they were 8ft. asunder. 
The vertical unevenness of the permanent way may be 
regarded as a constant quantity, depending for its amount 
on other conditions than width of gauge; and this being 
the case, it follows as a natural consequence that mere 
increase of space between rails is an element of steadiness 
and promotes the comfort of passengers. The first engines 
put on the Great Western Railway were of comparatively 
small size, and many of them were at work until recently 
on branch lines. Concerning these engines, their construc- 
tion and history, we may have more to say at another time, 


EXPRESS ENGINE, “ABBOT” CLASS. 


1800ft. of tube surface, made up of 305 tubes 2in. diameter 
and 11ft. 3in. long. We publish as a supplement this 
week an ink photograph of one of the best known of these 
engines. It may be said that it is practically a new loco- 
motive, having been built in 1880; but is in almost all 
respects like its predecessor. As first constructed, all these 
engines had small pistons coupled to the slide valves to 
take some of the pressure off the faces ; but the links and 
pins could not be made to last, and the scheme was 
abandoned. The driving wheels have no flanges, and the 
crank shaft has a bearing in the centre between the 
cranks to take longitudinal but uot vertical strains. The 
guide bars are two in number for each cylinder, arranged 
one above and the other below the piston rod, which has a 
block crosshead, the end of the connecting rod bein 
forked, the jaws receiving the crosshead between them ; 
the guide bars are far enough apart to permit the play of 
the connecting rod. The valves are worked by Gooch’s 
fixed link, too well known to need description. We give 
a skeleton diagram of one of these engines with the leading 
dimensions. 

It will be seen that the annual mileage of these engines 
has been very high. Thus, the Sebastopol was at work 
for twenty-five years, and averaged 28,286 miles per 
annum. The Lightning ran 816,601 miles in thirty-one 
= or 26,343 per annum. Considering the exceptionally 

igh at which these engines have been run, we 
believe it will not be easy to cite a better performance, 
even of the very best modern engines. 


—37. 5 Total Weight. 


this week, is a new engine ; it was built in September, 1880, 
but the majority of the engines of this class have had new 
boilers put upon them. They are employed in working the 
fast through trains between Paddington and the West of 
England. The majority have been renewed, but in all essen- 
tial features the engines now working are similar to the 
original design ; the Lord of the Isles, which was exhibited 
in the 1851 exhibition, is still running with the original 
boiler, the total mileage being 789,309. 

The fastest trains upon the Great Western system are the 
11.45 a.m. and the 3.0 p.m. from Paddington ; the latter 
makes the journey to Plymouth, 246 miles, in six hours, 
including stoppages ; the speed of these trains averages 53 
miles per hour between London and Swindon, including 


g| starting and stopping and running through Didcot at 


reduced speed, the distance being 77} miles, and the time 
occupied 87 minutes. The 11.45 a.m. is usually made up 
from London of one eight-wheeled luggage van, and four 
eight-wheeled first and second-class composite carriages ; 
and the weight may be taken as follows :— 


Engi d tender in full working ord =~ 
gine and tender in working order, 
2700 gallons water ... ... ... 6 18 
One eight-wheeled van... ... «. 16 0 empty 
Four eight-wheeled composites .. .. 88 0 


among the most economical ever run. Many years ago 


Mr. Gooch carried out elaborate experiments with them to 
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ascertain what their performance was ; for details we may 
refer our readers to Mr. D. K. Clark’s “ Railway 
Machinery.” The following revised table from Clark’s 
“Rules, Tables, and Data,” will be found to contain 
interesting matter. The experiments were made as far 
back as 1850 with the original Great Britain :— 


Actual ratio Weight of steam per I H.P. per Total initial 
, indicator. ressure at time 
Notch. Pot cut-off per 
As cut-off. As expanded, square inch. 
lb. 
1st 14 29°94 30°24 103 
32°79 3165 101 
3rd 1:90 25°72 | 24°86 102 
on 26°32 23°86 87 
5th 2°94 2171 22°70 104 
21°88 1844 78 
» | 20°14 18°19 380 
Averages : 
lst Notch. 31°36 30°94 102 
Sth ,, 21°24 19°78 87 


We may add that the pressure in the valve chest frequently 
exceeded that in the boiler, a result due to the momentum 
of the steam. The consumption of fuel seems to have been 
very low, not much exceeding 25 lb. per horse-power per 
hour. 


Broad Gauge Engines—“* Alma” Class. 


Date. | total 
Name of engine. Builder. | 

” jor renewed.| renewal. 
Alma ... ........ Rothwell Nov. 1854,June (1872 444,600 
Balaclava ... ... ec. 1854.Nov. |1871) 406,425 
Inkerman a Mar. 1855/Oct. (1877 650,220 
Kertch ... April ,, |Dec. (1872) 326,246 
Crimea May Sept. |1878, 605,701 
Eupatoria |Oct. ,, | 618,275 
Sebastopol July | {1880 707,148 


Great Western ... G.W.R. April 1846 Dec. 11870 370,687 


Iron Duke »  1847,Oct. (1871, 607,412 
Lightning » April (1878 816,601 
Great Britain... July s, Oct. {1880 403,644 
Emperor Sept.  ,, June {1873 690,225 
Nov. | sy 1876) 613,038 
Sultan ... |Aug. | 5, | 727,300 
Courier June '1848'Nov. |1877 746,120 
July ‘Aug. [1876 731,817 
Dragon ... Aug. ,, Dec. |1872, 670,757 
Warlock » June |1874 639,410 
Wizard ... Sept. ,, |Nov. [1875 711,908 
Rougemont ... Oct. »» |Aug. (1879 772,401 
Hirondelle ... Dec. » May (1873 605,010 
Tornado... ... Mar. 1849 Mar. |1881 688,000 
Swallow ,, Aug. 1871 39,232 
Timour... Aug. Nov. {1871 569,893 
Prometheus Mar. 1850 June (1870 538,025 
Perseus... June ,, |Dec. (1880 722,458 
Kstafette Sept. June 1870 504,544 
Rover af (1871 461,344 
Amazon ..._... Mar. 1851 July (1877 729,840 
Lord of the Isles, 

built 1850, com- : } 

menced work } | 

July, 1852 ee a July 1852 Stillat wor k, 


It will be seen that the Great Western broad gauge 
engine is remarkable in every respect and unique in one. 
Visitors to the forthcoming agricultural show at Reading 
will have an opportunity of becoming better acquainted 
with these locomotives than any description can make them. 


JOHN SCOTT RUSSELL, M.A., F.R.S. 
By the death of Mr. John Scott Russell, the eminent ship- 


builder and engineer, the engineering profession has lost one of | 


its most brilliant members, and one who occupied for many years 
a most prominent position in the world of mechanical science. 
He died at Ventnor, Isle of Wight, on the 8th inst., at the ripe 
age of seventy-four years. 

Mr. Scott Russell, although not less gifted than some of his 
more successful contemporaries, did not succeed in attaining the 
foremost place in his profession, and this was doubtless due 
partly to the conspicuous commercial failure which attended the 
monster vessel Great Eastern, with the design and construction 
of which he was so closely identified ; and to the fact that his 
views of the practical requirements of trade did not take into 
account the prejudices from a financial point of view which 
attend extraordinary enterprises. However, that Mr. Brunel 
was mainly responsible for the commercial failure involved in 
the design of that vessel, there can, we think, be no question. 

Mr. Scott Russell was born in the Vale of Clyde in the year 
1808, when steamship construction was in its infancy, and he 
lived long enough to see a marvellous development in ocean 
steam navigation which his wildest dreams could not have con- 
templated in his youth, but in which he has since so largely 
assisted. His father, the Rev. David Russell, of Braidwood, 
found that the future constructor of the Great Eastern 
and Vienna dome, took an early interest in mathe- 
matics and the mechanical sciences; and the Scotch 
minister consented to his son adopting the profession of 
mechanical engineering. Young Russell was still assiduous in 
his scientific studies, and entered the Scotch University, and 
succeeded in graduating at Glasgow at the early age of sixteen. 
Only eight years later he had progressed so rapidly in the theory 
and practice of his profession that, upon the death of Sir John 
Leslie, Professor of Natural Philosophy in Edinburgh, Mr. Russell 
was elected to fill the vacant Chair until the permanent appoint- 
ment of Sir John’s successor. In this position Mr. Russell won 
the high appreciation of those with whom he came in contact for 
his ability and urbane manners. After relinquishing the post 
he had temporarily occupied in favour of Professor Forbes, Mr. 
Russell commenced shipbuilding on the Clyde, and became 
manager of a shipbuilding yard at Greenock, and began his now 
famous investigations into the nature ef wave metion, and after 
a long series of experiments, he communicated the results of his 
researches to the British Association in a paper which he read 


before them in 1835. This paper contained so much that was 
novel, and excited so much interest amongst the members of the 
Association, that Mr. Russell was invited to join Sir John 
Robinson in extending the experiments at the Association’s 
expense. These experiments were of a most exhaustive character, 
and it was in conducting these that Mr. Scott Russell discovered 
the so-called “ Wave of Translation,” which has ever since been 
identified with his name. In 1837 Mr. Russell read a paper before 
the Royal Society of Edinburgh, “On the Laws by which Water 
Opposes Resistance to the Motion of Floating Bodies,” and received 
the gold medai of the society, and was elected a member of the 
council. He also read a further paper before the British Association 
embodying the results of the experiments undertaken on behalf 
of the association, and describing the positive and negative waves 
of translation which he had discovered. With the aid of the 
wave of translation Mr. Scott Russell was enabled to enunciate 
his wave-line theory as to the best forms of ships—a theory upon 
which the lines of most of the vessels of his own construction 
were designed. In the “Transactions” of the Institution of Naval 
Architects for 1860 and 1861, as well as in his “Manual of Naval 
Architecture,” the author explains with much clearness the 
application of his principle to the construction of ships. The 
water-lines of the fore body he made curves of sines and those 
of the after body trochoids, these curves having been found by 
experiment to approximate very closely to the outline of the 
wave of translation. By this principle the lengths of the fore 
and after bodies of a vessel were made to depend upon the 
intended speed. The fore body was made equal in length to the 
wave of translation having the same speed. Mr. Russell claimed 
for this form of vessel that it offers the least possible resistance 
to motion through the water, and as the theory appeared to be 
based on sound mathematical principles it was received with con- 
siderable favour among naval architects at the time it was 
published, but later experience and investigations have shown 
that vessels of other forms are not less suited for high speeds, 
and we believe that the wave line system of construction is now 
seldom if ever adopted. While engaged in shipbuilding at 
Greenock Mr. Russell constructed a number of vessels on bis 
wave-line principle, the first of which was called the Wave, built 
in 1834, and which it appears was a faster vessel than some of 
her contemporaries of about the same size designed with the 
form of lines then used by other shipbuilders. 

About the year 1845 Mr. Russell left Greenock, and settled in 
London, and after being some time in business as an engineer, 
his fame had so increased that the Society of Arts elected him a 
Fellow, and he was admitted a member of the Institution of 
Civil Engineers. This was in 1847, and from this time onward 
he became a public man. Four years later he was selected to act 
with Sir Stafford Northcote as joint secretary of the great 
exhibition. 

Subsequently Mr. Russell became a shipbuilder on the 
northern bank of the Thames, where, in addition to a number of 
other vessels, he built the Great Eastern steamship. To Mr. 
I. K. Brunel, who was the engineer to the Great Eastern Steam- 
ship Company, belongs the credit of having conceived the idea of 
building so gigantic a vessel, and to him are also due the pro- 
posals to construct the vessel on the tubular principle similar 
to that adopted in the Britannia Bridge, and to provide two 
sets of engines and propellers entirely independent of each other, 
but it is only just to Mr. Scott Russell to say that at a time 
when no experience had been gained that could be of value as 
a guide to him as to the amount and arrangement of material to 
be put into the hull of so enormous a vessel, compared with 
which all previous vessels were quite insignificant, he yet suc- 
ceeded in making her so strong though light, that in spite of the 
very trying duties she has had to do in cable laying, she has 
never exhibited signs of weakness, and remains to this day a 
noble specimen of naval architecture ; and although great strides 
have of late years been made in the construction of large vessels, 
yet she is still double the tonnage of the largest of the great 
steamers recently added to the Atlantic passenger fleets. 

The vessel's lines were designed on Mr. Scott Russell’s wave- 


| line principle, and the bottom and sides up to the water line 


were constructed on the longitudinal system. The upper deck 
also was formed on the cellular system, which thus rendered the 
vessel enormously strong as a girder. The Great Eastern affords 
an illustration of the advantages, as regards safety, of the com- 
plete inner shell advocated by Mr. Russell, for when on one of 
her trips to America she got on rocks, which penetrated the 
outer skin in several places, and in one to the extent of 85ft. in 
length, the safety of the vessel was not affected, and she con- 
tinued on her voyage to New York without any further mishap. 
As regards the speed and behaviour at sea of the great steam- 
ship, the expectations of her promoters were not realised, and 
her confidently predicted immunity from rolling while steaming 
among the waves of the Atlantic was unpleasantly disproved. 
As regards her commercial aspect, it may be stated that while in 
full employment the earnings were not sufficient to cover the 


| expenditure. Her first cost was enormous, and the expense in- 


curred in Jaunching alone amounted to £120,000. She now lies 
idle at Milford, and we understand her owners would not refuse 
a moderate sum in exchange for their expensive Leviathan. Mr. 
Scott Russell’s name will be remembered only, however, as the 
builder of the largest steamship that has ever floated. 

Probably the most successful of the undertakings with which 
the name of Mr. Russell is identified is the great dome of the 
Vienna Exhibition of 1873. This dome he designed on what he 
called “the conic form of maximum strength,” and it has a span 
of about 118 yards, and rises to a height of about 195ft. above 
the top of the iron columns by which it is supported. The span 
of this dome is nearly three times that of the dome of St. Paul’s, 
and more than twice that of the dome of the London Exhibition 
of 1862. The roof is of the form of a truncated cone, and 
weighs over 4000 tons. It is supported by thirty-one columns, 
the pressure on each of which is nearly 110 tons. From these 
particulars some idea of its immense magnitude may be had. 

Another of the continental successes of Mr. Scott Russell was 
the design of a steamer to carry railway trains across Lake Con- 
stance, between the stations forming the railway termini on the 
German and Swiss sides of the lake. This plan obviates the 
necessity of unloading the cargo, with its attendant delay and 
inconvenience, and has proved completely successful, and is still 
in operation. 

Mr. Scott Russell was one of the first to insist upon the great 
superiority of iron as compared with wood in the construction 
of war ships, and frequently urged upon the Admiralty, at a time 
when they were continuing to build wooden line-of-battle ships, 
to effect a change in their system of construction ; and when, 
after much delay, the building of the Warrior was decided upon, 
he was invited to assist, with his wide knowledge of iron ship 
construction, the professional advisers at the Admiralty in pre- 
paring the vessel’s design. Associated with iron shipbuilding 
almost from its commencement, Mr. Scott Russell introduced 
most of the important improvements which were effected down 
to the date when he abandoned the actual building of ships. He 
was the first to intreduce the longitudinal system of construction 
of ships with a complete inner and outer skin ; and it may be 


added that a modification of this principle has been employed in 
the construction of a large number of steamers for carrying 
water ballast. 

Mr. Russell was one of the founders of the Institution of 
Naval Architects, of which he held the office of vice-president. 
He has probably contributed more papers to the “ Transactions” 
of the Institution than any other of its members, and always 
took a leading part in the discussions. 

Mr. Russell, in addition to contributing a large number of 
papers on professional subjects to the several scientific societies, 
was the author of a book on “Modern Naval Architecture for 
Commerce and War,” and he wrote the section in one of the 
editions of the “Encyclopedia Britannica” dealing with the 
steam engine. 

His writings are full of clear, able reasoning, and his immense 
book on naval architecture will always be of interest to those 
who study the subject, as the most elegantly written book of its 
kind. 

Mr. Scott Russell was a man of attractive manners and of rare 
eloquence. As a debater he possessed the power of expounding 
his views with remarkable force ; and as a public speaker, as well 
as an eminent engineer and naval architect, he will long be 
remembered by the professions and scientific associations to 
which he belonged as one of the most brilliant of their members, 


HARVEY’S HOT BLAST STOVE. 

Tur keen competition which has for some years prevailed in 
the iron trade has forced the question of economical manufacture 
upon the attention of those engaged in that industry. Among 
the ways by which they have sought a reduction of expenses, 
the rendering more eflicient the blast furnace and its accessories 
has received a considerable share of attention. The recent 
meeting of the [ron and Steel Institute gave some indications of 
the determined efforts which are being made to effect a saving in 
the fuel consumption per ton of pig, as well as to increase the 
yield of the furnace. The manner in which the blast is 
heated, and the temperature to which it is raised, exert not a 
little influence upon this question. The system most economical 
of fuel, and the one by which the highest temperature can be 
attained, is doubtless the regenerative, but the high tirst cost of 
stoves on this method, and the difficulty and expense of cleaning, 
have with other causes seriously retarded their adoption. 

To reduce the first cost and to make the operation of cleaning 
as simple as possible, without sacrificing any of the well-known 
advantages of the regenerative principle, Mr. Thos. F. Harvey, of 
the Dowlais Lronworks, has designed the stoves two forms of which 
we illustrate. It will be seen that these stoves are in one case 
combined with the furnace, an arrangement which it is claimed is 
conducive to the reduction of cost, as well as to structural com- 
pactness, the furnace and stoves combined in this manner occu- 
pying but little more room than an ordinary furnace of the same 
size. Facility for cleaning is afforded by making the top of the 
stove the cool portion. In this way it is possible without loss of 
time, immediately after a period of blowing, for men to enter 
the stove, and with suitable scrapers or brushes clean the regene- 
rator, a downward current being produced by a suitable arrange- 
ment while the operation of cleaning is going on. Ordinary 
regenerative hot blast stoves are provided with a tall chimney to 
create the necessary draught to cause the gases to descend 
through the generator, but by the method illustrated this 
chimney is not needed, the regenerator itself performing this 
function. 

Fig. 1, page 436, is a sectional elevation of the combined 
regenerative stoves and furnace, and Figs. 2 and 3 are sectional 
plans of the same in which three annular stoves are shown. The 
gas for combustion is admitted through the valve A into a brick- 
lined supporting column B, and meets with the air, which is 
admitted by suitable valves at C, in the combustion chamber D, 
extending the whole length of the stove. The products of com- 
bustion pass up through the regenerator E, and escape through the 
chimney F, fitted with a valve at the top of the stove. The 
cold blast to be heated enters the stove near the top at G, and 
passes down through the regenerator E in a contrary direction to 
that taken by the gas, and issues through the hot blast valve H 
into the crescent pipe J of the furnace. The stoves are con- 
structed of an annular form around the furnace, and consist of an 
air-tight casing K, lined with fire-bricks L, supported on strong 
girders M, which rest upon and are fastened to the top of the 
supporting columns N. That part of the casing K which is next 
the furnace is prevented from acquiring a high temperature by 
air spaces O. The regenerator consists of fire-brick walls forming 
cells P, which may be of any suitable shape, supported upon 
arches Q, and it is divided into sections by the radiating walls R 
to strengthen the structure, and prevent the gases taking a 
diagonal course from the combustion chamber to the chimney. 
The holes S in the radiating walls at the top of the stove may be 
reduced or enlarged so as to regulate the quantity of gas passing 
up through each compartment. 

The inlet of air and gases at the points Band C, as indicated 
in the plan Fig. 2, is at the opposite end of the stove to that of 
the chimney F, so as to give the products of combustion an equal 
length of travel through whichever compartment they take. 
T T are cleansing holes which, may be placed in any convenient 
position. U is a short deflecting arch fixed over the air and gas 
inlet to prevent the escape of unburnt gases up the first com- 
partment of the stove. This system is also applied to separate 
stoves, concerning which we may have more to say at another 
time. 

Fig. 4 is a vertical section of a separate regenerative hot-blast 
stove. The gas for combustion enters through the valve X into 
the flue A, and the air is admitted by a suitable valve placed at 
T into the flue B. The gas and air meet at C in the combustion 
chamber D. Th eproducts of combustion pass out through open- 
ings O and up into and through the regenerator E, and escape 
through the chimney F fitted with a valve at the top of the stove. 
The cold blast to be heated enters the stove near the top at G, 
and passes down through the regenerator E in a contrary direc- 
tion to that taken by the gas, and issues through the hot-blast 
valve H into the hot-blast pipe leading to the furnace, The 
stove consists of an air-tight casing L lined with fire-bricks rest- 
ing upon a foundation M. The regenerator consists of walls 
forming cells J, which may be of any suitable shape, supported 
upon arches K. Openings are formed above the combustion 
chamber at N to allow the gas to ascend into the middle com- 
partment of the stove, and the products of combustion have a 
nearly equal length to travel, whether they go up through the 
middle or outside compartment of the regenerator E. 8 S are 
stall openings over the air flue B to prevent the escape of un- 
burnt gases, and ensure their perfect combustion. T T are 
cleaning holes fitted with air-tight doors, which may be placed 
in any convenient position, 


NAVAL ENGINEER APPOINTMENTS.—The following appcintment 
has been made at the Admiralty :—Edward Williams, engineer, to 
the Asia, additional, for the Snake, and Robert Pattison, engineer, 
to the Asia, as supernumerary. 
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RAILWAY MATTERS. 


THE New South Wales Railway accounts for the year 1881 show 
a net return of 5} per cent. on total capital oedber oP § 

Tue Compagnie du Nord is considering plans for the conversion 
of the ‘‘Imperial” train, which has been laid by since 1870, into 
a sleeping car train, 

A Goops train proceeding from Burntisland to Perth, on the 
North British Railway, on Friday last parted in two near the 
Bridge of Earn. The two portions of the train subsequently came 
in collision, and twenty wagons were thrown off the rails. Exten- 
sive damage was done to the rolling stock and goods, and the line 
was blocked till the afternoon. 


As rapidly as we introduce American fashions on our railways, 
Americans are introducing ours, and the last is the extensive in- 
troduction and use of Hansom cabs in Philadelphia, Pa., by the 
Pennsylvania Railroad Company. The cabs are to be constructed 
on the English pattern, and a contract for aly, Seve been given to 
a Connecticut firm of carriage builders. The Pennsylvania Rail- 
road Company intend by means of these cabs to transport pas- 
sengers from their new dept to various parts of the city at a very 
low price. 

THe unsightly London and North-Western bridge at the 
Bailey-street station, Manchester, is to be removed in connection 
with the widening of the line. The present er is a heavy 
structure, with attempts at decoration in the shape of panels carry- 
ing huge griffins in bas-relief, whilst iron columns upon which it is 
carried over the roadway have cemreiee the traffic below. Iron 
columns and griffins are now to disappear, and the railway traffic 
is to be carried over the roadway in one span by a bridge of more 
modern construction and design. 


THE Great Western Railway raised the whole 
of their third-class fares to the west of England stations on which 
they are not in competition with other lines, a city meeting was 
yesterday held at Exeter, under the presidency of the mayor, and 
attended by representatives from other towns, to protest against 
the action of the poctgeny- Instead of charging a penny per mile 
the fares are on the basis of one penny and an eighth per mile. 
The course the company have taken was condemned in the 
strongest terms, and the meeting decided to send a deputation to 
the directors, 


A LOCOMOTIVE boiler exploded on Wednesday on the Pontop and 
Jarrow Railway. It was thrown up on an embankment and re- 
bounded, smashing the railway plates upon which it fell. The 
bottom of the boiler was torn like a piece of paper, and the gear- 
ing underneath was destroyed. The driver, Joseph Laverick, and 
fireman, George Snowball, were thrown into the gutter clear of the 
engine, and escaped with trifling injuries. ‘Two wagons, each 
containing about four tons of coal, were blown over, and damage 
was also done to a second train; these wagons, however, saved a 
ootan close by, which was inhabited by a brickmaker and his 

‘amily. 


On Friday afternoon last a driver and a fireman were on a 
London and North-Western engine outside the Walsall station, 


which, it is said, they were unable to start. In a few minutes they 
saw a goods train coming towards them, and, fearing an accident, 
both the men jumped off the engine, which was standing. Imme- 
diately afterwards it started off, and dashed through Walsall 
Station at the rate of twenty miles per hour. The signalman 
telegraphed to the nearest siding at Cranhall, about two miles 
outside Walsall, and the pointsman received the message in time 
to turn the runaway engine on to a siding, where it was soon 
brought to a standstill without any damage to property or person. 


Tue Board of Trade report has been published on the collision 
that occurred on the 25th ult. at Portskewet Pier station of the 
Great Western Railway, when the 6.40 p.m, train from Cardiff 
ran against three empty coaches that were standing near the stop- 
buffers at the south end of the pier, one of the empty coaches being 
driven over the stop-buffers on to the platform. In concluding the 
report, Colonel Rich says :—‘*The collision was caused by the 
vacuum brake failing to act when it was required. These brakes 
should not be used when trains are running into terminal stations 
or up to junctions, or into stations where they are required to run 
up to the same platforms as other trains may be drawn up at, 
except in cases of emergency. I believe that the brake failed to 
act in consequence of there ye a very small amount of vacuum 
in the pipe and cylinders, possibly none, as the train approached 
the pier, after the driver had applied it three times during the 
short journey from the junction, I think the efficiency of this 
brake has been materially interfered with by the hole in the piston- 
rod, which allows it to leak off in a short time.” 


TuE Swiss Railway Gazette—the EKisenbahn of Zurich—reports 
that the Heberlein automatic friction brakes, which were intro- 
duced on trial on the Berne-Chaux-de-fonds line about five months 
since‘ have given such thoroughly satisfactory results that the 
direction of the Jura Berne Lucerne Railway has decided on the 
gradual adoption of these brakes; and as a commencement, the 
express and passenger trains on the Berne Lucerne line are being 
fitted up in readiness for this season’s traffic. By the adoption of 
these powerful brakes, which admit of stopping trains more 
quickly at the stations and of descending steep inclines at 

reater speed, a considerable acceleration of the train service can 
¢ secured, which, in the case of the Berne Lucerne line—which is 
95 kilos. long and has seventeen intermediate stations and 
inclines of 1 in 50—will amount to a reduction of half an hour in 
a journey of three hours and a-half. It results from the above 
that continuous brakes are not only valuable in the case of express 
trains, but also more especially in that of such passenger trains as 
have to stop frequently at stations only short distances apart, and 
which consequently run very often between the stations with even 
a greater speed than the actual express trains.” The Heberlein 
brake has undergone important modifications since we illustrated 
it in our columns, and is daily making important progress on 
numerous railways, chiefly on the Continent. On the Royal 
Prussian railways a large quantity of new stock is being fitted with 
the Heberlein automatic brake, and the Imperial German Board of 
Control for Railways seems to be wholly in favour of this me- 
chanical brake, instead of brakes using vacuum or air pressure. 


Our amusing contemporary Punch has the following on ‘‘ The 
Wags of Waterloo Again ” :—‘“‘It is not very startling news that 
last week Ascot Races were held. Most people knew the date 
beforehand and made their arrangements accordingly. Not so the 
Wags of Waterloo. Late on Monday night one of them must 
have seen a newspaper contents bill with the words, ‘ Ascot Races’ 
on it, when possibly the following scene occurred :—Literary Wag 
(bursting into Traffic Manager’s room) : I say, I believe Ascot Races 
come off to-morrow.—Traftic Mi er (doubtfully) :—No, really. 
(Blows through tube.) Send for the Sporting Times.—Literary 
Wag : If it is so, I suppose we ought to do something.—Traffic 
Manager (sternly): Leave that to me. Do you know, sir, that 
there is now a train from Shepperton which does the distance, 
eighteen miles, in one hour.—Literary Wag : Come ! come ! you're 
chaffing.—Traffic Manager: No! fact upon my word. (Sporting 
Times arrives.) By Jove! Ascot Races are to-morrow! (Blows 
through tube.) Stop all the regular trains. Make everybody 
generally uncomfortable. Blow the season-ticket holders, and 
above all double all the fares.—Literary Wag (going): Wonderful 
man! What a head for business! Wonderful ! Wonderful ! 
This is what we suppose must have occurred, or otherwise we 
cannot understand the hopeless bungle of unpunctuality and dis- 
comfort into which the traffic ot the Waterloo Loop Line was 
reduced during ‘Royal Ascot.’” ‘This bungle does not seem to 
have been confined to a small radius round Waterloo, for intending 
passengers from as far as Reading found the ordinary train 
pacing so out of gear that they had to return homeand wait until 
next day. 


NOTES AND MEMORANDA. 


THE Westminster clock continued during the year 1881 to per- 
form well, its errors having been under one second on 40 per cent. 
of the days of observation, between one second and two seconds on 
44 per cent., between two seconds and three seconds on 14 per 
cent., and between three seconds and four seconds on 2 per cent. 


THE value of imports in the Australian Colonies in 1881 
was given in the following figures:—New South Wales, 
£13,950,075 ; Victoria, £14,556,894 ; South Australia, £5,581,498 ; 
Queensland, £3,087,296; Tasmania, £1,369,223; Western 
Australia, £353,669 ; New Zealand, £6,162,011 ; total £45,060,666, 

THE greatest difficulties connected with the use of the rhea, or 
China grass, is the small proportion of textile filament which it 
possesses, and the separation of the gummy material in which it 
is embedded. To reduce the time and expense of preparation, M. 
Favier, retired captain of Engineer Corps, places the stalks, freshly 
cut to lengths of 5ft. to 10ft., ina wooden receptacle, to which 
steam is then admitted. The outside covering is afterwards 
removed easily by children. 


THE number of chronometers now being tested at the Greenwich 
Observatory is 214; 168 of which—120 box chronometers, twenty- 
three pocket chronometers, and twenty-five deck watches—belong 
to the Government, and are being rated after repair previous to 
being issued to the Navy. The remaining forty-six are placed 
there for the annual competitive trial, and of these eighteen are 
fitted with Airy’s supplementary compensation. In addition to 
the above, six chronometers have been placed on trial for the 
Mauritius Observatory, and five chronometers have been tested for 
the Japanese Government. 

Some old bricks having been observed to affect the compass 
needle by Herr Kepner, at Salzburg, in the Tyrol, he then had two 
bricks made from each of eight varieties of clay inthe neighbourhood, 
one brick in each case being baked. The unbaked bricks did not 
affect the needle, but seven of the eight baked bricks proved 
sed magnetic. Some further experiments have been made by 

erren Kell and Trientl. Particles of powder of the magnetic 
bricks adhered to a steel magnet. Breunerite, mica-slate, argilla- 
ceous iron-garnet, chlorite, and hornblende were, before heating, 
unmagnetic, but intense heating produced a magnetic polarity, 
the axis of which seemed to be perpendicular to the plane of 
stratification. 

Mr. W. W. WELDON has recently devised a process for the 
manufacture of chlorine on a large scale. It consists in the addi- 
tion of lime to the residual liquors resulting from the treatment of 
peroxide of manganese with hydrochloric acid, while a strong 
current of cold air is blown through the liquid. The hydrate of 
manganous oxide precipitated by this process is rapidly oxidised by 
the abstraction of atmospheric oxygen, and forms calcium 
manganite. After allowing the latter to subside, and after 
running off the supernatant chloride of calcium which was formed 
in the decomposition of the protochloride of manganese, of which 
the residual liquor chiefly consists, itis ready for chloride-making 
afresh, by the addition of hydrochloric acid. This process is 
repeated indefinitely, and even a change of vessels is not required. 

THAT gases do not mix very rapidly by diffusion alone may be 
illustrated by placing a strip of white paper moistened with lead 
acetate solution inside a tall glass stoppered cylinder, so that when 
the cylinder is inverted the paper extends from the bottom (which 
now forms the uppermost end) not more than one-third of the 
total length of the cylinder. A little sulphuretted hydrogen water 
is placed in the hollow stopper of the cylinder, and the stopper is 
inserted loosely into its place. After ten to fifteen minutes the 
production of brown lead sulphide on the white paper shows that 
the sulphuretted hydrogen gas has risen two-thirds of the height of 
the cylinder. Nature says, paper moistened with starch and 
ae pooner iodide, and chlorine water, may respectively replace the 
ead acetate paper and the sulphuretted hydrogen water (C. von. 
Than, Berichte, xii. 1414). 

In the European postal statistics for 1881 the order of the countries 
is much as formerly. In England (the first) each inhabitant allows 
an interval of 10 days between two letters; in Switzerland 14 
days; in Wurtemberg, 17; in Germany, 20; in Russia, 280; in 
Bulgaria, about three years. In newspaper traffic per head of the 
population, the leading States are Switzerland (18°72), Wurtemberg 
(14°60), Bavaria (14°54), Denmark (13°56), &c.; France comes 9th, 
and England 13th. The number of post-offices in 1880 was 55,479; 
on an average, one to every 454°8 square kilometres and 5859°9 
inhabitants. England had 14,212; Germany, 9462; Austria-Hun- 
gary, 6326; France, 5913; Russia, 4374; Italy, 3348; &. In 
nearly all the States there was an increase. In Switzerland— 
which is first—there was a post-office to every 998 inhabitants ; 
Norway, 2056; England, 2463; Sweden, 2558; Holland, 3049 ; 
— 3175, &c.; France, 6292; Russia, 19,569; Bulgaria, 

M. BremonD states as a general law that, by reason of rare- 
faction of air, ‘“‘gas loses at least one litre of illuminating power 
per 50 metres of altitude.” He gives the details of an interesting 
experiment made on the Northern Railroad of Spain, observations 
being taken at various altitudes on the way from Madrid, 595 
metres above sea-level, to La Canada, a station 1373 metres above 
sea-level, The following table, in which Paris is taken as a unit of 
comparison, gives some of the results of his experiments :— 


Cit Altitude, Barometric pressure, Ilumina- 

as metres, millimetres. ting power. 
Vienna .. 0747 103 
Moscow .. 235 0732 99 
Madrid .. 573 ee 0°705 87 
Mexico 2212 .. .. 0572 «30 

From a recent work on ‘‘ Metal Alloys,” published in Germany, 


In the opinion of Herr W. Hempel the hardening of vulcanised 
india-rubber, which takes place with piping and other goods after a 
short period of use, iscaused by the gradual evaporation of thesolvent 
liquids contained in the india-rubber, and introduced during the 
process of vulcanisation. Herr Hempel has made experiments for 
a number of years in order to find a method of preserving the india- 
rubber. He now finds that keeping in an atmosphere saturated 
with the vapours of the solvents answers the purpose. India-rubber 
stoppers, tubing, &c., which still possess their elasticity are to be 
kept in vessels containing a dish filled with common petroleum. 
Keeping in wooden boxes is objectionable, while keeping in air- 
tight glass vessels alone is sufficient to preserve indiarubber for a 
long time. Exposure to light should be avoided as much as possible. 
Old hard india-rubber may be softened again by letting the vapour 
of carbon bisulphide act upon it. As soon as it has become soft 
it must be removed from the carbon bisulphide atmosphere and 
kept in the above way. Hard pe aga) the Journal of the Socie 
of Chemical Industry says, are easi 7 made fit for use again in this 
manner, but the elastic properties of tubing cannot well be restored, 


MISCELLANEA. 


A USEFUL illustrated guide for the various tours which may be 
made by Macbrayne’s steamers from Glasgow to the islands and 
Highlands, has been published by D. Macbrayne, of Hope-street, 
Glasgow. 

We understand that M. S. Philippart has retracted every ex- 
ression and withdrawn ig sag which has been brought 
y him relating to M. E. Volckmar and his connection with 

secondary batteries. 

Tue Hudson River Tunnel has now reached a distance beneath 
the river of 839ft. in the north tunnel and 700ft. in the south 
tunnel. The Scientific American says the work is progressing at 
the rate of 44ft. per day. . 

Forty-FIVE years ago, the first sale of Crown lands took place in 
Melbourne, when £35 was the average price of half-acre town lots. 
It is some indication of the prosperity of the colony that the value 
of land in the city is now reckoned by the square inch. 

WE understand that the compound tubular boiler of Mr. F. Bone, 
Bermondsey, which we illustrated a short time since, is about to 
be employed in the Woolwich Arsenal, and that the Belgian 
Government has also adopted it for use by the War Department at 
Antwerp. 

Mr. A. T. WALMISLEY has arranged to give a course of eight 
lectures on “Surveying and Levelling” in the rooms of the Society of 
Engineers, 6, Westminster-chambers, Victoria-street, S.W., and 
upon the same terms as those now being delivered by Mr. Adams, 
on ‘ Strains in Ironwork.” The lectures will be given on Monday 
and Friday evenings. 

Ir is stated that the Indian Government will be prepared to re- 
sell the Bengal Ironworks, recently purchased, to any company 
which may be prepared to take them over with a sufficiently 
capital—say 40 to 50 to give some promise of successfully 
working and extending them. ‘The works would be resold at cost 
price. The Government are said to contemplate offering the 
Chanda and other iron-fields to private companies. 

ON Monday the new docks ‘completed on the east side of the 
Swansea river, which were inaugurated and named in October last 
by the Prince and Princess of Wales, were formally opened. The 
docks have a water area of 23 acres, with a depth of 32ft., the 
total cost being £300,000. The financial statement of the Harbour 
Trust for the past month shows a surplus of revenue over expen- 
diture amounting to £1500, and this, with one single exception, is 
the largest monthly profit ever realised by the Trust. 

In the Academy there is a picture of the Queen of the 
Revels, the same as “‘a la plus belle,” in the Paris salon, 
in which the queen is sitting on the top of a large wine butt. This 
butt is resting upon two trestles placed parallel with its axis, and 
the trestles are apparently not connected by any crosspiece, so that 
the next time we look at that picture we shall expect to see the 
butt on the ground, or with an intervening reveller, or parts of 
several, and between the two trestles. The trestles will have slipped 
away on to the legs of some other revellers, while the queen will 
have taken up a new position, which, from technical inaptitude, 
we cannot quite define, having only adim conception that it will 
be a “ miscellaneous ” one. 

THE City Press, commenting upon the decision of the Court of 
Queen’s Bench, that water can be charged for only on the net 
rateable value of a house, points out that the “‘annual gross value 
of property in the City is £4,169,000. Therateable valueis£3,531,000, 
being a difference of £638,000. As the water rate is 4 per cent. upon 
a house not exceeding £200 annual rental, and 3 per cent. upon 
houses exceeding that value, the average may be taken at 3} oe 
cent., and 34 per cent. upon £638,000, being over £22,000, that 
represents the annual saving to the citizens of London, if this just 
decision be carried out. Some thirty years ago, when the New 
River Company obtained its last Aet of Parliament, it contracted 
under its provisions to supply the City with water at an average of 
3} per cent. on its then annual value, which was somewhat about 
£1,300,000. The water rent, therefore, at that time, exclusive of 
extra charges for extra accommodation, was about £45,000 per 
annum. Years have rolled on; men have ceased to reside in the 
City, but let out their houses to others who also do not reside in 
the City. The consumption of water is thus largely diminished, 
but instead of the charge for it being therefore diminished, if 
change there was to be, the company, taking advantage of the mere 
letter of their Act, utterly regardless of its spirit, actually claim 
the right to increase their charge for a diminished supply from 
£45,000 per annum to £146,000, that being 34 per cent. on the 
present gross rental of the City.” 

At a meeting of the Cleveland Institution of Engineers on the 
12th inst., Mr. E. W. Richards explained a set of drawings relating 
to the blast furnace plant of the Edgar-Thompson Works in 
America. The plant consists of two blast furnaces, 80ft. high and 
20ft. in the bosh, the diameter at the hearth being 11ft. 6in. Each 
furnace has its own lift for supplying it with minerals. The two 
furnaces are some distance apart, and between them, arranged in 
a row, are six Cowper’s stoves made unusually high. Near these is 
the boiler-house containing twenty-four boilers, and beyond, the 
engine-house containing six vertical blowing engines with room for 
aseventh. The blast mains are of unusual size, and by this means 
there is only half a pound per square inch difference between the 

ressure at the blowing engines and that at the tuyeres. At the 
latter place the pressure is easily maintained to 10lb. per square 
inch. ‘The pressure of steam in the boilers is 901b. per square inch. 
The boilers are all roofed in, so are the pig beds, and so are the 
bunkers in which the stock of materials is kept. The third week 
after setting to work this blast furnace plant each furnace made 
1470 tons of grey Bessemer pig iron. The coke, although the best 
roduccd in America, contains a great deal more ash than the best 
English coke, nevertheless only 22 cwt. was consumed for every 
ton of iron made. The iron ore contains from 52 ) cent. to 54 
per cent. of metallic iron and is obtained partly from American 
and partly from European sources. It is expected that the 
furnaces will run two years before needing to be relined. The 
total cost of the blast furnace plant was £200,000, but in England 
they would not have cost more than £100,000. 


AT a meeting of the Cleveland Institution of Engineers, held at 
Middlesbrough on Monday evening, the 12th inst., Mr. J. E. Stead, 
F.C.S., read a paper “‘On a Rapid Method of Estimating Phos-~ 
phorus.” He described the old method of testing for phosphorus, 
which occupied two days for each estimation. He then explained 
the new plan he had devised, whereby the same results can be 
obtained in two hours. In testing for phosphorus in basic steel, 
there is a special advantage in dealing with such material because 
it contains no silicon, and under such circumstances the phosphorus 
can be determined in a single hour. ‘The principal saving of time 
arises from the absence of any necessity for artificial drying. Mr. 
Stead then read another paper upon a new apparatus designed by 
himself for analysing blast furnace gases. The apparatus is in 
two portions—one portion being used for collecting —- of gas 
from the mains, and the other portion for dealing with it in the 
laboratory. Mr. Stead stated that during the production of one 
ton of pig iron combustible gases weighing nearly 7 tons pass off 
from a Cleveland blast furnace, and that the calorific power of 
these gases is equal to that furnished by the combustion of 114 ewt. 
of coal. In the production of one ton of pig iron, 5} tons of air 
are forced into the furnace, and the combustible gases drawn off 
from the top of the furnace require 4} tons more air to complete 
their combustion. The total final products of combustion — 
11? tons, and these pass into the atmosphere as waste gases. Mr. 
Stead advocated strongly the systematic examination of blast 
furnace gas, stating that he had occasionally detected that one- 
third of the combustible gas produced was passing into the atmo- 
sphere unconsumed. This was equivalent to throwing away about 
70 tons of coal per week for each furnace producing 400 tons per 
week of pig iron. 


the author, Mr. Guetlier, gives a few suggestions on - | 
fusing the metals, with which the Jewellers’ Journal prefaces the 
recipes selected. (1) The melting pot should be red-hot—a white 
heat is better—and those metals first placed in it which require the 
most heat to fuse them. (2) Put the metals in the melting pot in 3 
strict order, following exactly the different fusing points from the 
highest degree of temperature required down to the lowest, in 
regular sequence, and being especially careful to refrain from 
adding the next metal until those acon in the pot are completely 
melted. (3) When the metals fused together in the crucible require 
very different temperatures to melt them a layer of charcoal should 
be placed upon them, or if there is much tin in the alloy a layer of 
sand should be used. (4) The molten mass should be vigorously : 
stirred with a stick, and even while pouring it into another vessel : 
the stirring should not be relaxed. (5) Another hint is to use a 
little old alloy in making new, if there is any on hand, and the ' 
concluding word of caution is to make sure that the melting pots 
are absolutely clean and free from any traces of former operations. 
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MASSEY’S PATENT WROUGHT IRON FRAMED STEAM HAMMER. 


Tue framing of this hammer, made by Messrs. B. and S. 
Massey, Openshaw, Manchester, differs from the ordinary so-called 
wrought iron framing in having the wrought iron carried right up 
from the base plate to the cylinder. It has been usual to make 
the lower part of the framing of hammers in wrought iron, con- 
sisting of two pillars and a girder beam, and then to erect upon 
this a superstructure of cast iron which carries the cylinder, 
and this cast iron part is, of course, just as subject to breakage 
as before, as is well known by managers of steel works especially. 

In the hammer now illustrated the upper as well as the lower 


parts of the framing are of wrought iron, cast iron being only | 
used for the slides, and being so introduced that it might be | 
removed altogether without destroying the framing. The wrought 
iron also is in the form of girders put together on a patented 
system, thus avoiding any transverse joints. The flanges, which 
are bolted upon the base plate, are also wrought iron, instead of 
being of cast iron as usually made. Altogether the hammer has 
about as strong a framing as it well could have. The engraving 
is taken from a photograph of a hammer recently made by 
Messrs. B. and S. Massey for a well-known Russian works. 


DUC’S PATENT DISINTEGRATOR. 


THE machine which we illustrate by the accompanying wood- 
cut is described by the Scientific American as one of the most 
successful of the many machines recently brought to the notice 
of American milling people. It is the invention of Mr. Henry 
A. Due, jun., of Charleston, 8.C., and was designed to meet the 
requirements of the artificial manure manufacturers of the State 
of South Carolina. 

_ Heretofore, and at the present time in fact, the immense quan- 
ties of phosphate rock mined in the neighbourhood of Charleston 
have been ground for the purpose of manufacture into fertilising 
material by means of the ordinary burr stones, a slow and expen- 
sive method. The Duc mechanical atomiser, as it is called, is 
certainly worthy of notice. It is purely an “attrition mill,” 
that is, one in which the material grinds itself, thereby relieving 
the machine from all excessive wear, a great detriment to most 
of the mills designed for this class of work, in which the 
machine itself must take half the wear, and the material to be 
ground the other half. The action of the machine may be best 
understood by reference to the illustrations. The material to be 
ground is broken to about the size of chestnuts, dried, and then 
fed into the mill from the storage bins, the amount of feed being 
regulated by means of a variable feed movement the same as 
would be necessary for burr stones. 


The broken rock enters the cast iron shell—which is revolved 
at about 150 turns per minute—and is acted upon by centrifugal 
| force, which causes it to form a ring or belt of rock, adhering to 
the inner surface of the shell, and revolving withit. The belt is 
allowed to accumulate to the thickness of 14in., and is prevented 
from becoming any thicker by the plough bar—a segmental bar of 
chilled iron—which extends into the shell, and to within about 
1}in. of its inner periphery. This bar is stationary and of the 
hardest material, to prevent undue wear of its lower extremity in 
| cohtact with the revolving ring of rock. To compensate for the 
| unavoidable abrasion, it can be inserted further in as may be 
| found necessary, and in time, when worn out, may be replaced 
at very small cost in two or three minutes’ time, The broken 
material is fed into the shell, and falling in front of the plough 
bar is prevented by it from turning with the shell, and banks up 
| ina pile, which is kept in a state of rest ; meanwhile the ring or 
| belt of rock before alluded to is passing under this pile, and the 
_ two surfaces are subjected to severe attrition, which reduces 
| them to a powder in an exceedingly short space of time. The 
| dust produced by this wearing action of the particles of rock 


| among themselves is removed from the mill by means of a partial | f 


| vacuum induced by a small rotary exhauster, which sucks the air 


out of the shell and conducted by a pipe to a settling chamber 
underneath the floor. Here the velocity of the air current is so 
greatly reduced that the particles of dust are deposited, and by 
accumulating, gain weight enough to open the valve in the 
bottom of the chamber, and run out into a screw conveyor, or 
any proper receptacle. 

eanwhile the air, relieved of its load of ground material 
although still holding in suspension a certain amount of the 
finest particles of dust, passes through the exhauster, and thence 
toa chamber consisting of a frame covered with coarse cloth, 
technically termed a “dust chamber.” This portion of the 
apparatus may be located in any convenient place, and serves as 
a settling chamber for the finer particles of dust which were not 
deposited in the first chamber. To compensate for the air taken 
out of the shell, a pipe is connected from the dust chamber to 
the “return air port” of the mill, by means of which a “belt of 
air,” so to speak, is formed, which is continually entering the 


mill, where it is laden with dust, and upon coming out deposits it 


in tne settling chambers, and again enters the mill on a similar 
errand. The amount of rock ground with the;Duc atomizer in a 
given time, and by the application of a given power, is, —— 
to the above quoted authority, much greater than the output 
burrstones or other devices used for that purpose, and the degree 
of fineness much more satisfactory; the ground material is quite 
uniform in grade, due to the fact that the exhauster maintains a 
constant amount of vacuum sufficient to draw from the mill 
only such particles of material as have attained the requisite 
degree of fineness. The usefulness of this machine is not 
limited in its adaptation to phosphate rock alone, but it has 
worked successfully on ores, quartz, marble, soapstone, &c. &c., 
and, in fact, may be employed for any eae 2 material which 
it is necessary to reduce to a powder. We should imagine, how- 
ever, that some materials would be reduced to an impalpable 
powder before the harder particles would be reduced. Would it 
act, for instance, for Portland cement? 


RENSHAW’S LOCOMOTIVE VALVE GEAR. 

Tue accompanying engraving illustrates an arrangement of 
excentrics and levers by which one excentric only is required for 
each cylinder, and more room for main bearings thus secured. 
The illustration is thus described in the patent specification— 
2800, 1881—of Mr. G. P. Renshaw, of Nottingham :—A is the 
crank axle; B, the fore excentric, giving motion forward to, 
say, the right-hand engine ; C, the back excentric, giving motion 


backwards to, say, the left-hand engine; then as the cranks are 
—as usual—at right angles, it follows that a link F and lever H 
moved at a suitable angle from the forward excentric B will 
serve to actuate the upper end of the link K, and in like manner 
a link G deriving its motion at a suitable angle from the excentric 
C will serve to actuate through the lower end of the link L the 
B engine for its back gear motion through the link G and lever I, 


UNIVERSITY COLLEGE, BRISTOL.—At a meeting of the council of 
this college, held on May 24th, Mr. H. 8. Hele Shaw, lecturer on 
mathematics, mechanics, and engineering, was appointed 
fessor of engineering, and Mr. Edward Buch, B.A., of Hertford 
College, ‘ord, was elected lecturer on mathematics. These 
appointments were made in consequence of the resignation of Pro- 
essor Main, M.A., D. Sc., who has been appointed assistant pro- 


| out of the mill case, by which means the ground rock is floated 


fessor of mechanics at the Normal College of Science and Royal 
School of Mines at South Kensington. 
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HORIZONTAL ENGINE WITH AUTOMATIC EXPANSION GEAR. 
MESSRS. RUSTON, PROCTOR, AND CO., ENGINEERS, LINCOLN. 


i 
“ We illustrate above a type of engine for which Messrs. Ruston 
and Proctor, of Lincoln, have acquired a considerable reputation. 
It*is made in various sizes from 10-horse power nominal up. 
The finish and proportions of these engines are all that can be 
d d. The pedestal of the governor acts as a guide for the 


valve rods, The cut-off is made variable by the link gear shown. 
This link rocks on a pivot hidden in our engraving by the feed 
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ump. The weight of the die and the valve connecting rod is 
ced by the lever and counterweight. The governor is 
heavy, and runs at a high speed so as to be able to exert con- 
siderable force, and thus determines the power of cut-off with 
certainty. This is a very essential feature in this class of 
expansion gear, as the tendency of the die to traverse along the 
inclined plane of the well lubricated link instead of remaining 


at rest is in all cases well marked, and must be combatted 
energetically by the governor, and a neglect of this pre- 
caution has proved fatal to more valve gears than one. 
All the wearing surfaces about the engine are very large and well 
arranged, and steel has been freely used. One of these engines 
will, no doubt, be shown at Reading next month and will deserv 

attention. 


THE 
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“THAMES” 


FILTER. 
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THERE are many situations whereat it is necessary to use 
water containing considerable quantities of solids in mecha- 
nical suspension because no other can be obtained except 
at great cost. This is the case with many riverside mill owners, 
owners of tugs and other vessels employed in the lower reaches 
of tidal rivers and in harbours, and with the proprietors of 
baths. The result of the use of such waters is a much more 
rapid deterioration of boilers than would take place with clean 
water; in paper mills it causes much inconvenience and cost for 

tering, and in tugs and similar steam vessels it not only causes 
the more rapid wear of boilers, but the vessels have to lie by at 
frequent intervals for boiler cleaning. A filter that will effi- 
ciently remove the suspended matter from such waters has thus 
long been a requirement, and several attempts have been made 
to construct one. Filters containing close woven cloth as a 
filtering medium have been made, but the trouble attending the 


VERTICAL SECTION 


removal of the deposit or mud from these cloths when filtering 
very muddy water has been found too great, and attended. by 
so much “>, and cost, that filters so constructed even when 
arranged to be cleaned by reverse currents of water, have not 
given continued satisfaction. To overcome these objections the 
Pulsometer Engineering Company has returned to the use of 
sponge. Every one knows that as against mechanically sus- 
eg solids a pressed sponge makes a good and rapid filter. 

ike any other material, it becomes choked with mud more or less 
quickly, according to the a, of water passed through it in 
agiven time. Owing, however, tothe expansive power of the sponge 
when relieved of pressure, it offers a filtering material which can 
be rapidly cleaned under alternate compression and relief in pre- 
sence of water. For this then the means are provided in the 
Thames filter, as it is called by the makers, one arrangement of 
which is shown in the accompanying section, from which the 


general arrangement may be gathered. It will beseenthatthe filter 
consists of a cast iron cylindrical copper-lined vessel in which is 
placed a perforated diaphragm which has the motion of a piston 
given to it when it is necessary to clean the sponge. When 
ready for filtering, this diaphragm is raised by the piston rod 
and lever A B, and the sponge between it and the perforated or 
gauze diaphragm in the upper part of the vessel is compressed. 
In this position it remains fixed during filtering by a pin in 
quadrant C, which engages with the lever AB. The dirty water 
passes down the pipe D, up and through the filter, and issues 
clean into the pipe E. To clean the filter the valve F admitting 
the dirty water is closed, and the valve G is opened. The air 
valve K is also opened. The lever A Bis now moved up and 
down, which causes the piston to alternately compress and allow 
the expansion of the filtering material. The clean water return- 
ing through the pipe E and valve H, enters the upper part of the 
vessel through the sponge pipe and washes the mud out of the 
filter through the valve G. This valve is closed during filtering 
and the F closed during cleansing. In many cases it is preferable 
to adopt the form of wash-out pipe shown by dotted lines, so as 
to keep the filter full whilst cleansing. In very large filvers the 
piston rod has a reciprocating movement given to it by an attached 


steam engine or by other source of power. The pipe E shown © 


as conveying clear water, from the filtered water tank, to wash 
the filtering material, serves also to convey the filtered water 
from the filter to a tank or elsewhere, and it usually has an ele- 
vation of at least 10ft. given toit so as to secure a head for wash- 
ing out. The sponge employed is in small pieces, and the cost 
for renewal is small, the sponge being supplied at about 4d. 
per lb., the cost per annum being quite nominal. One of the 
filters of about 2ft. in diameter we recently saw deliver 127°3 
gallons in fifteen minutes into a tank as above described, 
or at the rate of about 500 gallons per hour, which will be 
allowed to be a high speed. At this speed the filter removed 
every trace of turbidity, the effluent being bright, but to 
say that we have seen this filter remove all turbidity 
from very turbid Thames water taken in at Nine Elms, is 
only to say what everyone can see would be the result 
of the arrangement of the filter and the use of compressed sponge 
as a filtering medium. It is not of course proposed that this 
filter will render turbid water having deleterious constituents 
fit for drinking, or what would be called for such purposes per- 
fectly bright, but that it removes all traces of suspended solids 
ata great speed, so that very large quantities as required for 
boilers, paper mills, and other manufacturing purposes may be 
filtered, and so prevent the losses and trouble which follow the 
use of turbid water. This it does most successfully, and when 
the sponge is clogged the operation of cleaning in the size above 
referred to is done in a few minutes by one man. 

Amongst others who are using these filters, Messrs. Coles, 
Shadbolt and Co., of the Thornhill Wharf, Caledonian-road, 
whose boilers are supplied from the Regent’s Canal, find that 
their boilers, which are 36ft. in length, may run two months and 
be almost clean at the end of that time, while previously the 
boilers were constantly cracking and requiring costly repairs, as 
well’as constant cleaning. The smaller sizes_of, filters are" being 
employed on river boats of various kinds at home and abroad, 
but larger sizes up to 4ft. in diameter are made for manufactur- 
ing purposes, and where large numbers of boilers are in use. 


SrttoTH New Dock.—The proprietor of the Silloth dock, the 
North British Railway;,;Company, ‘has”determined to make an 
alteration in its shape and size—to increase the area from five and 
a-quarter to six and a-half acres. The original width will be con- 
tracted and the length increased. The ground has been staked out 
in accordance with the improved plan. 

EXAMINATIONS FOR LocaL SURVEYORS AND INSPECTORS OF 
NUISANCES.—At an examination held by the Sanitary Institute of 
Great Britain on June 8th and 9th thirteen candidates presented 
themselves. The Institute’s certificate of competency to dischi 
the duties of local surveyors was awarded to Frank Hubber and J. 
W. Witts, and the Institute's certificate of competency to discharge 
the duties of inspectors of nuisances was a’ to H, Abrams, 
W. Atkins, J. Baxter, Samuel C. Fairchild, A. Finlay, T. Light- 
foot, G. Steers, and Noah Wright. 
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THE ELECTRIC LIGHTING COMMITTEE. 


On Thursday, June 8th, the Electric Lighting Committee of the 
House of Commons—presided over by the Hon. E. Stanhope— 
resumed their inquiry into the draft Bill of the Government on 
electric lighting. On the last occasion on which the Committee 
sat they announced certain resolutions on which they desired 
amendments by the parties interested, and those were deposited 
with the Board of Trade, who have drafted a new bill incorporating 
amendments rendered necessary by the resolutions come to by the 
Committee. 

At the opening of the proceedings, Mr. Littler, Q.C., announced 
that those Corporations owning gas works had withdrawn 
their appearance from the Committee, preferring to take action at 
a future stage of the Bill, as they did not think that the Committee 
were inclined to meet their suggestions. 

Mr. Richards, Q.C., on behalf of the gas companies also inti- 
matéd the withdrawal of his clients from taking any further part 
in the preceedings of the Committee. 

Mr. Pope, Q.C., then on behalf of the railway companies said he 
had three clauses to propose for the protection of railway and canal 
companies. They referred to the laying of the wires, and two of 
the proposed clauses were in the same terms as the clauses applic- 
able to the electric telegraph wires, with regard to the breaking up 
of roadways. The third proposal went a little beyond the clauses 
applicable to telegraph wires, because it required that the electric 
lighting companies should take upon themselves the liability of 
repairing for ever so much of the railway as they disturbed. No 
doubt the electric lighting companies would be bound to reinstate a 
road in the same condition in which they found it, but the law 
would still leave the liability for maintenance in the hands of rail- 
way companies ; and this liability the railway companies desired to 
place on the shoulders of the electric companies, 

Mr. Rodwell, Q.C., said the electric lighting companies did not 
object to have the same restrictions imposed upon them as were 
applied to others who stood in the same position, but they objected 
to take over the perpetual maintenance of roadways for which 
railway companies were at present liable. 

The Chairman, after consultation, announced that they would 
retain in the Bill a provision which was in the original draft that 
the railway and canal authorities should have notice of the laying 
of wires, and if they were found to interfere with the railway or 
canal then the parties should be heard before the Board of Trade 
in order to have the matter settled. 

Mr. Pember, Q.C., next, on behalf of the Mining Association of 
Great Britain, proposed to incorporate clauses 18 to 27 inclusive of 
the Waterworks Clauses Act of 1847, which provide that in case of 
water companies laying pipes the mineowners should be relieved in 
case they were damaged by subsid , or the water companies 
could adopt the alternative of purchasing the mines. This power 
he asked for insertion in the Electric Light Bill. The other pro- 
posal was that where the mineowners desired to alter or remove 
surface tramways or other works in connection with the working of 
the mines, and they found it necessary to disturb the electric light- 
ing wires, this should be done by arrangement with the electric 
lighting companies. 

Mr. Chamberlain said the Bill only proposed to deal with public 
roads, and no question could arise as to private lands. It could 
only arise in case of a tramway or other wire work being on or 
under a public road, and at the same time the electric wires were 
also on that public road. 

After consultation, the Chairman said the Committee were of 
opinion that the proposed clauses of the Waterworks Clauses Act 
should not be inserted in the Bill, but they would consider the 
question of disturbance of tramways and other mining works with 
a view to giving the Mining Association what they wanted. 

Mr. R. 8S. Wright then, on behalf of Corporations not possessed 
of gas undertakings, desired to have a provision to preclude persons 
who have patents from excluding all competition in districts by 
taking out an exclusive licence. To illustrate his proposal, he said 
Mr. Lane Fox obtained a patent for the distribution of light, and 
that patent claimed with respect to any possible kind of generator 
at one end and any possible kind of burner, the use of the 
secondary battery, which, according to the evidence given before 
the Committee, was practically the only best known means of distri- 
buting properly and effectually and safely the electric light from 
the generator to the private houses. Assuming that that patent 
was held good, the obvious consequence would be that Mr. Lane 
Fox by granting to any one company or any one person an 
exclusive licence to use the secondary battery—to the district of 
Liverpool, for instance—could make it impossible for any company 
or person whatever to enter into competition for any purpose that 
included domestic lighting, because, according to the evidence, 
the only way of working domestic lighting would be by using the 
secondary battery. Neither a Corporation nor a private company 
who sought the privileges of this Bill ought to have an exclusive 
licence. 

Mr. Moulton, for the electric lighting companies, said this 
suggested amendment not only went beyond any scheme of electric 
lighting, but it reality was a proposal to alter and to a great 
extent repeal the patent laws. He did not understand why the 
municipalities should ask that a company or person should not be 
allowed to establish a system of electric lighting because they 
objected to an exclusive right of some person to use his invention. 
He was perfectly certain that the proposal did not come from 
municipalities, but must have come from someone opposed to the 
patent laws. In the first place there was no patent in the world 
which suggested the exclusive right of any one person to use 
secondary batteries. Electric lighting was not dependent upon 
the efficiency of any one patent ; and that was proved by the evi- 
dence given before the Committee. They had had before them 
witnesses representing different systems, who all said that it was 
feasible to work electric lighting safely with their system. There 
was no such thing in the electric system as its being tied to one 
invention or any group of inventions. Supposing there was only 
one, why was a person to have his patent damaged by not having 
an exclusive licence for Liverpool? To put in an electric lighting 
Bill a proviso that a person who had bought a patent was not to 
use it, was absurd. What possible right was there to hamper the 
rights of patentees in a Bill of this kind? What would justify 
such a sweeping amendment of the patent laws? The persons who 
had got patents had licences thereunder. This proposal would take 
away from a patentee not only the largest market but the most 
remunerative market for his invention. He could not see that 
any ground had been brought forward for such a totally new piece 
- ~ and he felt quite certain the Committee would not 

opt it. 

Mr. R. S. Wright, in reply, said that exclusive licences were 
things of a very sweeping character. The ordinary way for a 
moor to get his profit was to grant the patent to all persons ; 

ut exclusive patents were for the sake of extortion. Here there 
was no interference with property. But it was fair that when a 
man came to have the benefit of a Bill like this, which gave excep- 
tional power of interference not only with public but with private 
property, that his monopoly should be restricted. In fact, the 
electric lighting system might be made wholly useless to the public 
if some check was not placed on this system of exclusive patents, 

In answer to Mr. Story-Maskelyne, 

Mr. Moulton said that he knew of five forms of secondary 
batteries that had been patented, and he believed there were some- 
thing like thirty patents which were not yet published, the six 
months not having elapsed for their publication. 

Mr. Wright: The particular point of Mr. Lane Fox’s patent is 
that he claims the combination of all possible secondary batteries 
for all possible generators. 

Mr. Moulton: Indeed he does not. 

Mr. Wright : As my friend Mr. Moulton advised on the validity 
of the patent he is a good authority. 


The Chairman said the Committee had decided not to inset this 
bravise: 


Mr. Wright next proposed an amendment which was to make 

rovision for all work of breaking up or interfering with streets 

ing done by the local authorities for the undertakers instead of 
by the undertakers. 

The Chairman promised that the Committee would adopt an 
amendment which would be drawn up 6 one of its members, sub- 
stantially carrying out a portion of Mr. Vright’s suggestion. 

On Friday the Committee resumed their inquiry, and 

Mr. Pember, Q.C., brought up two clauses on the subject of 
mines in lieu of those which the Committee had rejected on the 
previous day, when he proposed to incorporate the Waterworks 
Clauses Act. The clause he now proposed was the 59th clause of 
the Tramways Act. That clause said, ‘* Nothing in this Act shall 
interfere with the mines or minerals across which a tramway should 
be laid to work such minerals, nor shall any liability arise from 
working them in the usual and ordinary way of mining.” That 
was inserted in the Tramways Act of 1870, and he failed to see 
any distinction between the tramways and the wires of an electric 
company. ‘These electric wires would be worse than the tramways 
because they would be nearer to the ceiling of the mines; they 
would be of considerable weight with 3in. or din, of copper wires, 
and duplicated and insulated, and further laid in an iron pipe. 
These wires were liable to get out of order without anybody seeing 
why, and they might show consequential damage and loss of profit 
in consequence of want of insulation against the mine. 

Mr. Story-Maskelyne.—If nothing is put into the Bill what will 
be your position? 

Mr. Pember replied that if these electric lighting people had the 
slightest notion of their wires being insulated or damaged in any 
way, and their business had suffered wholly or in part in conse- 
quence of any working of mines, subsidence, or anything of the 
kind, they would immediately have a right of action against the 
electric companies. At the same time he quite conceded that 
there was a difference between tramways and electric wires ; 
but his point was that if the subsidence of a road caused 
by mining would let down a tramway, it would let down the 
electric wires, and the consequential damages in the latter case 
would be far greater. However, if the © itt idered 
that that went too far, he had another form of clause which 
would perhaps meet their views: “‘ Nothing in this Act shall be 
construed to interfere with or obstruct the efficient working of 
mines, or to impose upon the owners, lessees, or workers of mines 
any burden of support or liability in respect of electric lines or 
works over or near to any mines, unless such mines have been pur- 
chased or the right of support expressly acquired by the under- 
takers.” When he saw that clause he thought it seemed to a certain 
extent working in the same direction as the tramway clause, viz., 
that it seemed to give an immunity. In order to make it perfectly 
clear that no such immunity was given, but on the other hand that 
no fresh burden was imposed upon the mineowners, and that both 
the mineowners and the electric lighting companies should be left 
to their legal rights outside the statute, he recommended keeping the 
section as it was, but with this proviso: ‘‘ Provided always that 
this enactment shall not be taken to alter, lessen, or remove any 
liability which the owners, lessees, or workers of such mines would 
otherwise have been subject to at common law or under the provi- 
sions of any statute.” Then as the Committee were opposed to 
his amendment of Clause 14, he had altered that amendment, and 
it would now read as follows : ‘‘ The owners, lessees, or workers of 
any mines of coal or other minerals who at any time after the 
passing of this Act may have the right and shall be desirous of 
making and constructing, altering, or removing any surface tram- 
ways in connection with the working of such mines or minerals, 
and for such purpose shall find it necessary to disturb, alter, or 
divert any electric line or other works of the undertakers, em- 
powered by this Act to be laid down or made, may at their own 
expense construct, alter, or remove any such surface tramways or 
works, and for that purpose may disturb, alter, or divert any such 
works of the undertakers upon such terms or regulations as may be 
agreed upon, or in the case of difference, may be settled by an 
inspector of the Board of Trade.” By that clause no one could 
alter the tramway or disturb a wire who had not previously the 
right to lay down a tramway. 

Mr. Moulton, on behalf of the electric light companies, urged 
that the mineowners were seeking an exemption from liability to 
which they had no right. 

The Committee having consulted, 

The Chairman said : With respect to the first clause which Mr. 
Pember has proposed, the Committee are not prepared to grant it 
in the terms in which he proposes it, but they will allow it in the 
following form :—‘* Nothing in this Act shall limit or interfere 
with the rights of any owner, lessee, or occupier of any mines or 
minerals lying under or adjacent to any road along or across 
which any electric wire shall be laid to work such mines or 
minerals.” With respect to the other clause the Committee will 
not put it in the form in which Mr. Pember proposes it; but an 
amendment to Clause { will be moved by the President of the 
-aoagua of Trade, which, if accepted, will give all that is asked 

or. 

Mr. Richards proposed an amendment on behalf of the gas and 
water companies, to the effect that they should make any altera- 
tions in connection with the electric wires, because they understood 
the work better than the electric companies. 

Mr. A. M. Sullivan said he represented the tramway companies 
of the kingdom, and he desired that the electric companies should 
cause as little detriment to the promoters and lessees of tramways 
as circumstances admitted, me before they commenced any work 
whereby the traffic should be interrupted notice should be given to 
the tramway people. Their object was that the tramway company 
should not be considerably injured in their traffic by interruptions 
at any time, whereas the tramway people offered every facility for 
the electric companies to carry out their necessary works, only 
giving the tramway companies the most reasonable notice and any 
fair compensation for any injury that might be done. 

Mr. Moulton having stated his objection to the clauses proposed 
by Mr. Richards and Mr. Sullivan, 

The Committee again conferred, and the Chairman announced 
that in the case of tramways the Committee did not propose to 
introduce any clause here on that subject, but they proposed to 
introduce a clause, or an amendment of a clause, which might have 
the effect of doing something like what was applicable to the road- 
way authorities. With regard to the gas and water companies, 
the case was sufficiently met by the Bill as amended. 

The Committee adjourned till Monday. 

Reassembling on Monday, the Committee rejected the clause 
proposed by Mr. R. 8S. Wright on behalf of the Corporations— 
which proposed to enable municipal authorities to contract for the 
supply of electric light. They had, however, inserted the following 
clause :—‘‘ Any local authority who have obtained a licence, order, 
or special Act for the supply of electricity, may contract with any 
company or persons for the execution or maintenance of any works 
needed for the purposes of such supply, or for the supply of electri- 
city within any area mentioned in such licence, order, or special 
Act, or any part of such area ; but no local authority, company, or 
person shall, by any contract or assignment, transfer to any other 
company or person, or divest themselves of any legal power given 
to them, or any legal liabilities imposed upon them, by this Act, or 
by any licence, order, or special Act.” 

e remaining amendments proposed were 
chairman was directed to report the Bill as ame 


to, and the 
nded ‘to the House. 


THE INSTITUTION OF CIVIL ENGINEERS. 


WHEAT GRINDING. 

At the meeting on Tuesday, the 16th of May, Sir Frederick 
Bramwell, vice-president, in the chair, the first paper read was ‘ On 
the Various Systems of Grinding Wheat, and on the Machines usetl 
in Corn Mills,” by Mr. W. Procter Baker. 

The author stated thet it wae imponsible to diseuss exhaustively 


in a short paper the different processes and all the various machines 
used in modern corn mills ; but a general sketch of the conditions 
under which the trade was carried on in the United Kingdom, 
compared with those of competing countries, and a description of 
the systems in vogue and of the machines in use might be attempted, 
Wheat, originally ground in a pestle and mortar, or between rollers 
and a hard stone tablet, in both cases by hand-power, was by the 
Romans, at the time of the Christian era, ground by millstones, and a 
thousand yearsago the millstone did not differ materially from that of 
the present day. The sifting of the meal, however, seemed to have 
been done by hand labour, and the machines 7, which flour was 
dressed were products of quite recent times. The Exhibition of 
Mill Machinery, in 1881, directed attention to the revolution 
taking place in the art of milling. The Hungarians and Americans 
had been credited with the possession of processes which the 
millers of this country were thought to have been slow to adopt, 
and consequently it was supposed that they were in danger of 
losing their trade. It appeared, however, that these processes 
were combinations of machinery of recent introduction, but still 
well known to British millers, and that they were not adapted to 
the manufacture, as it was obliged by circumstances to be con- 
ducted in this country. The tlour to be obtained from any given 
description of wheat was not, as ordinarily omepened, all of one 
quality, which varied according to its position in the wheat kernel. 

he methods in general use made one flour of average quality 
from the grain, which was of a description that met a ready sale. 
The Hungarians and Americans divided and subdivided the 
qualities from one wheat, the former into as many as ten or 
twelve different sorts, the latter into a smaller number ; and 
as different markets required different qualities, they were able to 
find a market for the whole series of qualities, sending each to 
an appropriate market. But the home miller was obliged to make, 
for his own local demand, the particular quality which the district 
required, because the home market was his only market. As a 
rule, only one quality of flour being ye ence in the district within 
reach of a mill, the home miller was debarred from using processes 
whose success depended on finding markets for several qualities, 
and especially on selling the very fine flours at high prices. The 
system in general use up to about ten years ago was low grinding, 
by which it was sought at one operation to crush the kernel of the 
wheat into flour, and at the same time completely divide the 
flour from the bran. Lately, the tendency had been not 
to complete the grinding at one operation, but rather to 
proceed on a system known as ‘“‘gradual reduction.” The 
reason for the change of practice was, that in low grinding not 
only was the interior of the grain crushed into minute particles 
known as flour, but, at the same time, the bran being brittle, 
broke, or a portion of it was broken, into equally small particles, 
and these became inextricably mixed up with the flour and could 
not be separated from it. The presence of these particles in the 
flour gave a dark colour to loa made from it. A system based 
on the Hungarian procedure had come into use in order to avoid 
this disadvantage. It was sought, while dividing the bran from 
the interior of the grain, to break up the latter, not into flour, but 
into fragments of the size of a very small pin’s head, known as 
**semolina,” or ‘‘ middlings.” But in doing this, particles of bran 
were still broken up and mixed with the semolina, The semolina 
was, however, large enough to be subjected to a winnowing opera- 
tion, performed by an appropriate machine called a ‘purifier ;” this 
separated the branny particles, and left the ‘‘ semolina” pure, 
being, in fact, small fragments of the wheat without mixture of 
bran. The fragments were crushed by roller mills or millstones 
to flour, and gave a pure flour free from specks. Not only, how- 
ever, was it possible thus to separate the bran, but as the semolina 
varied in density according to its position in the wheat corn, and as 
that which was most dense gave better flour than the less dense, 
the semolina itself was graded in quality according to its specific 
gravity, and each grade being ground separately gave a different 
quality of flour. Thus several different qualities of tlour were 
obtained from the same wheat. To get semolina instead of flour, 
it was necessary to subject the wheat toa cracking rather than to a 
crushing action in grinding, and for this purpose the grinding had 
to be accomplished at repeated operations ; hence the system was 
named ‘ gradual reduction.” Between it and ‘“‘low grinding” 
there were several other systems, as “‘ high grinding,” ‘* half-high 
grinding,” and others, depending on the lesser or greater amount 
of crushing power used in the initial operation of grinding. 

The wheat of commerce delivered to the miller contained all 
manner of seeds, dirt, stones, nails, and articles inappropriate for 
flour-making, which it was necessary carefully to remove. A con- 
siderable number of machines, performing different functions, had 
to be provided for the thorough cleansing of the wheat, removing 
all dust and polishing it, before it was ready to be ground. The 
grinding, which was formerly pended soe | altogether by mill- 
stones, was now in some cases entirely, and in other cases at some 
stages, performed by roller mills. The use of these was extending. 
The designs were various, but there were certain points which 
experience had shown must be common to all good roller mills. 
It had been established that the best materials for the roller were 
chilled cast iron or porcelain. The former might be used for 
grinding wheat or semolina, the latter was fit for soft semolinas 
only. The chilled iron was hard enough and tough enough to 
bear the severe friction of wheat-grinding without material wear, 
a friction that porcelain would not stand; but on account of the 
slight porosity of the surface, porcelain was preferred by some for 
grinding soft semolina. As considerable pressure was used in 
grinding semolina, the rollers were apt to heat, and it was found 
that rollers of about 15in. in length were the longest that could be 
usefully employed, while other considerations fixed the diameter at 
about Yin. Rollers for grinding semolina had smooth surfaces, and 
might run at equal or differential speed ; rollers for grinding wheat 
were grooved or fluted, and ran always at differential speeds. 
Pressure was applied through the bearings in various ways, by 
levers, wedges, springs, or screws; but the design of Mechwart of 
an antifriction ring-pressure afforded the means of applying 
heavier pressure than any other roller mill. All other things 
being equal, the roller mill which gave the operator the power of 

utting the greatest pressure on the material to be ground was the 

st. Another novelty was the centrifugal silk dressing machine, 
which consisted of a cylinder slowly revolving, through which 
the flour was driven by beaters running at a high speed inside it. 
This machine was almost a n accompaniment of the roller 
mill, as the meal ground by rollers had a tendency to cake, and 
the beaters were needed to break up the cakes, But the most 
important machines of recent introduction were the ‘‘ purifiers,” 
which were used for the purpose of purifying and classifying the 
semolinas. These machines worked either on the principle of 
causing the semolina to pass through a series of passages, where 
it was exposed to currents of air, which first removed the bran, 
and then, as it were, weighed the semolina and divided it ; or by 
centrifugal force the semolina was scattered in a shower, and 
divided in consequence of the heavy particles flying farther than 
the light ones ; or by an arrangement by which the semolina was 
made to traverse a long sieve, which had a rapid joggling or oscil- 
lating motion. In the latter case the motion caused the heavier 
particles to sink to the surface of the sieve, and the lighter ones to 
float on the heavier ones, A pressure of air was kept up under 
the sieve just sufficient to prevent the light particles from falling 
through the meshes, while the heavier rticles which were heavy 
enough to overcome the air pressure fell through the sieve and 
were collected at the bottom of the machine. An exhaust above 
the sieve carried away the lightest particles, and all but the 
lightest and the heaviest passed away into a receptacle at the 
lower end of the sieve. The purifier was of more importance in 
the modern processes than the roller mill, for the work of the 
latter might be done by ths millstone, while withotit the purifier 
neither the millstone nor the roller mill could make pure or the 
finest flour. As the tastt for whiter bread ap to be on 
the increase, fin extensiori 5f the high-gritiding systetns might be 
expected: 
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REPORT ON THE INCANDESCENT LAMPS 
EXHIBITED AT THE INTERNATIONAL EX- 
POSITION OF ELECTRICITY PARIS, 1881.* 

I,—DEsORIPTION OF THE LAMPS. 

Tue only lamps in the Exhibition which were purely incandescent 
in character were those of Edison and Maxim, in the United States 
section, and those of Swan and Lane-Fox, in that of Great 
Britain. The idea represented in these lamps is essentially the 
same in all of them, the differences being, for the most part, details 
of construction. They all consist of a glass envelope more or less 
spherical in form, in which is enclosed a carbon loop made of car- 
bonised organic material, and supported upon wires of platinum 
sealed into the glass. The space in the interior of the lamp is very 
perfectly exhausted. 

A. The Edison Lamp.—The Edison lamp is pear-shaped in form, 
The carbon filament is long and fine, and is bent into the shape of 
aU. It is made from Japanese bamboo, cut to the requisite size 
in a gauge. In section it is nearly square, being about 
0°3 millimetre on a side, the ends being left considerably wider. 
The fibre is carbonised in moulds of nickel, and is attached to 
o conducting wires by copper, electrolytically deposited upon 
them. 

B. The Swan Lamp.—The Swan lamp is globular in form, the 
neck being quite oe The carbon filament is made from 
cotton thread, parchmentised before carbonisation by treatment 
with strong sulphuric acid. The ends of this filament are very 
much thickened, and the loop has a double turn at the top. Its 
ends are clamped in a pair of metal holders, supported laterally by 
a stem of glass which rises through the neck to the base of the 
globe. Below, these holders are fastened to wires of platinum 
which pass through the glass. 

C. The Maxim Lamp.—The Maxim lamp is also globular in form, 
but it has a short neck. Within the neck rises a hollow cylinder 
of glass, supporting upon its summit a column of blue enamel, 
through which pass the conducting wires of platinum which carry 
the carbon. The filament is made from cardboard cut by a punch 
into the form of an M. In section, therefore, it is rectangular, 
and severai times as broad as it is thick. It is carbonised in a 
mould through which a current of coal gas is passed. After 
carbonisation the filament is placed in an weaned atmosphere of 
hydrocarbon vapour and heated by the current. The vapour is 
decomposed, and its carbon is precipitated upon the filament. In 
this way not only are inequalities obliterated, but the resistance of 
the filaments may be equalised, and brought to any standard 

J. The Lane-Fox Lamp.—The Lane-Fox lamp is ovoid in shape, 
the neck being in length intermediate between the two lamps last 
described, The carbon isin the form of a horseshoe, and is circular 
in cross section. Itis made from the root of an Italian grass, 
largely used in France for making brooms, After carbonisation the 
filaments are classified according to their resistances. They are 
then heated in an atmosphere of coal gas, by which carbon is 
deposited upon them, as in the filaments of the lamps last described. 
The filament in the lamp is supported by platinum wires, to which 
it is attached by sleeves of carbon encircling both. ‘These wires 
pass through tubes in the top of a hollow glass stem. Just below 
the extremities of these tubes are two small bulbs containing mer- 
cury, forming the contact between the platinum wires sealed into 
the glass above and the copper conductor which enters from below. 
These conductors are held in place by plaster, which fills the base 
of the lamp. 

Il.—METHODS OF MEASUREMENT. 


The question to be determined was simply the efficiency of these 
lamps. The efficiency of a lamp is the ratio of energy produced to 
to energy consumed, i.¢., the quantity of light given by the lamp 
for each horse-power of current which it consumes. The data 
required to calculate this efficiency may be obtained when the 
electromotive force of the current, the resistance of the lamp when 
giving its light, and its illuminating power have been determined. 

Electromotive Force.—-The electromotive force, or fall of 
potential through the lamp, was measured by Law’s method. A 
suitable condenser was charged by being put in communication 
with a standard Daniell cell, and then discharged through a high 
resistance galvanometer, the deflection of the needle being noted. 
This condenser was then connected to the two wires of the lamp, 
and again discharged through the galvanometer, the deflection 
being made the same as before by means of a variable shunt con- 
nected with the galvanometer. Since, with a given condenser, 
the charges it receives are proportional to the potentials of the 
charging currents, and since the discharge deflections of a 
galvanometer represent the quantity of these charges, it follows 
that the electromotive forces are proportional to these discharge 
deflections. If, however, as in the present case, the discharge 
deflections are made equal by means of shunts, then the electro- 
motive forces are proportional to the multiplying power of the 
shunts. 

2. Resistance.—The resistance of the lamp, when giving its light, 
was obtained by making the lamp one side of a Wheatstone’s 
bridge, through which the main current was flowing. The second 
and fourth sides were formed of fixed resistances of known value, 
and the third side of an adjustable resistance. When the bridge 
is balanced the product of the two fixed resistances, divided by the 
adjusted resistance, gives the resistance of the lamp at the given 
candle-power. 

3. IMuminating Power.—The illuminating power of the lamp 
was measured on a Bunsen photometer. At one end of the bar 
was the lamp itself, at the other two standard candles, placed 
nearly in line. The plane of the carbon filament was placed 
at 45 deg. to the length of the bar, and each lamp was measured 
at 16 and 32 candles. 

EMPLOYED. 

1, Condenser.—The condenser used in these measurements had a 
ae | of 1 microfarad, divided into sections of 0°4, 0°3, 0°2, and 
Ol. The dielectric was paraffined mica, and the brasswork 
was we gee on ebonite pillars. Made by Latimer (lark, 
Muirhead, and Co., London, and exhibited in their section at the 
Exhibition. 

2. Galvanometer.—The galvanometer was a Thomson double- 
coil astatic instrument, enclosed in a square case with glass sides. 
Measured resistance, 6550 ohms. Used with lampstand and scale 
in the ordinary way. Made by Elliott Brothers, London. 

3. Standard Cell.—An ordinary Daniell cell, the copper plate 
being immersed in a saturated solution of pure copper <a ag 
contained in the porous cell, and the zinc plate Peon: sale. ina 
saturated solution of pure zinc sulphate in the outer jar. One of a 
battery of ten cells forming a part of the Edison exhibit. 

4. Resistance Coils —(a) A set of standard coils, measuring from 
1 ohm to 5000 ohms. All other resistances employed were 
standardised by these. Made by L. Clark, Muirhead, and Co., 
and a part of their exhibit. (1) A set of coils used in the Wheat- 
stone’s bridge. Compared carefully with set (a). These coils 
formed a part of the exhibit of Edison. 

5, Wheatstone’s Bridge.—Four conducting wires of large size 
arranged on the table in the form of a rhomb. A test galvano- 
meter was inserted between the obtuse angles of the rhomb, and a 
pair of shunt wires from the main conductors were attached at the 
acute angles, The first side of the rhomb contained the lamp to 
be measured, standing in its place on the photometer ; the second 
side contained a fixed resistance of 5 ohms; the third side con- 
tained a variable resistance (resistance b); and the fourth side a 
fixed resistance of 950 ohms. This bridge formed a part of the 

ison exhibit. 

6. Photometers.—The photometer employed was of the Bunsen 
form, having a double bar, 80in. long, graduated in inches and in 
candles, he disc was of paraffined paper, with a plain spot in 
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the centre. The disc box was movable on rollers, and contained 
inclined mirrors to facilitate the adjustment. The candles used 
were of spermaceti, made by Sugg, of London, to burn 120 grains 
—7'776 grms.—per hour. The entire apparatus was surrounded 
with heavy black cloth. Also a part of the Edison exhibit. 

7. Dynamo-Electric Machine.—An Edison 60-light machine was 
used to furnish the current required. In this machine the field 
magnets, which are very long and heavy, stand vertically. The 
field is maintained by a shunt current, regulated by an adjustable 
resistance in its circuit. The bobbin is wound ona cylinder like 
that of Siemens, from which it differs, however, in its details. Its 
resistance was only 0°03 ohm, and the current delivered, ata sj 
of 900 revolutions, had an electromotive force of 110 volts. A 
part of the Edison exhibit. 


IV.—REsISTANCE Or LAMPS COLD. 


The resistance of the lamps cold was measured on a Wheat- 
stone’s bridge of the ordinary form and in the usual way. The 
Edison lamps were taken at random from the stock on hand. The 
Swan lamps were furnished by Mr. Edmunds, the Lane-Fox lamps 
by Mr. Stewart, and the Maxim lamps by Mr. Lockwood. ‘T'wenty- 
four of each were taken—except the Lane-Fox, of which only 
fifteen were furnished—and ten selected from these for the tests. 
The measurements of the Edison and Swan lamps were made by 
Mr. E. G. Acheson ; those of the Lane-Fox and Maxim lamps by 
Mr. H. Crookes. The following are the results obtained :— 


Number, Edison. Swan, Lane-Fox. Maxim. 
2 § 56 S4 
56 76 
4 56 74 
5 54 74 
6 50 71 
7 53 68 
8 52 3 
9 57 65 
10 63. 73 


V.—MEASUREMENT OF EFFICIENCY. 
1. Experimental Results. 

A. The Edison Lamp.—In this measurement the entire con- 
denser was employed. When charged with the standard cell and 
discharged through the galvanometer witlrout shunt, a deflection of 
310 scale divisions was obtained, as a mean of ten closely accordant 
experiments. The photometer readings were made by Mr. Crookes, 
the bridge readings by Major RK. Y. Armstrong, and the galvano- 
meter readings by Prof. G, F. Barker. 


(a) At 16 candles. 


Number Photometer Bridge Galvanometer 
of lamp. reading. reading. reading. 
1 ee 
2 16—15 oe ee 35°0 74 
3 16 aye 30°5 74 
4 16 ae 32°3 73 
h 16—17 oe 33°4 73 
6 16—17°5 36°0 73 
7 16—15 36°6 78 
8 16 34°5 75 
9 16-19 74 
10 16 74 
(b) At 32 candles. 

2 65 
3 32 66 
4 32 €4 
32 
oo 
$2 6 
8 32 69 
32 


B. The Swan Lamp.—The entire condenser was used in these 
measurements also, the deflection being 310 divisions. The photo- 
meter was read by Mr. H. Crookes, the bridge by Mr. Crookes, 
and the galvanometer by Professor Barker. 


(a) At 16 candles— 


Number. Photometer. Bridge. Galvanometer. 
2 16 145 
3 16 137 
4 16 122 
5 16 134 
6 16 138 
7 16 179 
8 16 145 
16 146 

10 16 145 
(b) At 32 candles— 
3 121 
116 
115 
6 120 
7 2 146 
8 32 128 
9 127 
10 sz 120 


C. The Lane-Fox Lamp.—The entire condenser was employed, 
and the deflection was the same, 310 divisions; Mr. H. Crookes 
read the photometer, Mr. Crookes the bridge, and Prof. Barker 
the galvanometer. 


(a) At 16 candles— 


Number. Photometer. Bridge. Galvanometer. 
2 16 145 
3 16 161 
4 16 157 
5 16 171°0 156 
6 16 189°5 156 
7 16 179°0 156 
8 16 181°1 164 

10 
(b) At 32 candles— 
3 
5 
7 
9 


D. The Maxim Lamp.—The entire condenser was used, as in 
the previous cases ; but the deflection obtained was 315 divisions, 
owing probably te the higher temperature of the room. Photo- 
meter read by Mr. H. Crookes, bridge by Mr. Crookes, galvano- 
meter by Prof. G. F, Barker. 


(a) At 16 candles— 


Number. Photometer. Bridge. Galvanometer. 

8 106°2 
4 16 124°7 120 
5 16 1119 122 
6 16 138°5 121 
19 Bet Wee at 


(b) At 32 candles— 


1 146 . 102 
2 32 106 
3 32 1097 .. 100 
4 32 oc 112 
5 32 1145 113 
6 32 140° . 113 
32 110 
8 82 120°4 105 
9 
E. The Candle Record. 
Candle- Lossin Timein Loss per 


power. Grammes. Minutes. 


2, Swan Lamp.. 16 and 32 34°15 
8. Lane-Fox Lamp.. 16 and 3 40°70 


16 and 32.. 26°90 
2. Methods of Calculation. 

1. Illuminating Power.—The standard candle shov!d burn 

7'776 grms. spermaceti per hour, or 0°1296 grm. per minute. The 
two candles used should burn 0°2593 grm. per minute. The cor- 
rected candle-power of the lamp, therefore, is obtained ’ the 
proportion: As 0°2592 is to the amount actually burn i 
minute, so is the observed candle-power to the corrected candle 
ower. 
, 2. Resistance (hot).—From the theory of the Wheatstone bridge, 
the resistance of either side is equal to the product of the adjacent 
sides divided by the opposite side. In the bridge used for the 
measurement the resistances in the two adjacent sides were 950 
and 5 ohms. Hence by dividing their product, 4750, by the reading 
of the variable resistance observed, the resistance of the lamp hot 
is obtained. \ 

8. Electromotive Force.—In Law’s thod the elect tive 
forces are proportional to the multiplying power of the shun 
employed. Since with the Daniell cell no shunt was used, the 
multiplying power of the shunt used with the lamp-current 


4. Maxim Lamp 


represented directly the electromotive force through the lamp, in - 


terms of the standard shell. The multiplying power of a shunt is 
the sum of the galvanometer resistance and the shunt resistance, 
divided by the shunt resistance. In this case the resistance of 
the galvanometer was 6550 ohms. Hence if S represents the 

resistance of the shunt, obtained by experiment, eee 
will represent the electromotive force. Siace the electromotive 
force of a Daniell cell is not 1 volt, as here assumed, but 1079 
volts, strict accuracy would require the figures given to be increased 
in that ratio. Moreover, the small error arising from the inductive 
action of the needle on the galvanometer coils has been regarded 
as unimportant. 

4. Current.—By the law of Ohm the current strength is the 
quotient of electromotive force by resistance. Dividing the elec- 
tromotive force in volts by the resistance in ohms the current 
strength is obtained in Ampéres. 

5. Electrical Energy.—The work done by a current is proportional 
to the prodyct of the square of the current-strength into the resist- 
ance of the circuit. Or, since the electromotive force is equal to 
the product of the current-strength by the resistance, the energy 
is represented by the product of the electromotive force in volts by 
the current-strength in Ampéres. This gives the energy in Volt- 
Ampéres. 

6. Mechanical Energy.—Since an absolute unit of work is done 
per second by an absolute unit of electromotive force ina circuit of 
one absolute unit of resistance, 1 Volt-Ampére represents 10° 
absolute units of mechanical work per second, or 0°10192 kilogrm.- 
metre. By multiplying the Volt-Ampéres by 0°10192, the product 
is the mechanical work done in the lamp in kilogrm.-metres. 

7. Lamps per Horse-power of Current.—One horse-power is 75 
kilogrm.-metres per second. By dividing 75, therefore, by the 
number of kilogrm.-metres of work done in the lamp per second, 
the quotient is the number of such lamps maintained by a horse- 
power of current. 

8. Candles per Horse-power of Current.—The number of candle- 
lights per horse-power of current is obtained, of course, by multi- 
plying the number of lamps per .horse-power of current by the 
corrected candle-power of each. 

9. Normal Lamps per Horse-power oy Current.—Conversely, by 
dividing the number of candles per horse-power of current by the 
normal value of the lamp in standard candles—in the present case 
16 or 32—the number of normal lamps per horse-power of current 
is obtained. 

Summary of Results. 
(a) At 16 candles. 


Edison. Swan. Lane-Fox. Maxim. 
Candles .. .. .. .. 15°38 .. 16°61 .. 16°36 .. 15°96 
Amptres .. .. .. O°651 .. 12°471 .. 1°508 .. 1°380 
Volt-Amptres.. .. .. 57°98 .. 69°24 .. 69°53 78°05 
Kilogram-metres .. 5911 7°059 7°089 7°939 
lamps per horse-power 12°73 10°71 10°61 9°48 
Candles per horse-power 196°4 177°92 173°58 15127 


Lamps of 16 candles pe 
horse-power.. .. .. 12°28 .. 11°12 .. 10°85 .. 9°45 


(b) At 32 candles. 


Candles ll .. S8°21 .. 38°71 .. 81°98 
Ohms.. 5 81°75 .. 26°59 39°60 
Volts .. as 54°21 48°22 .. 62°27 
Ampetres .. .. 1°758 1°815 . 1°578 
Volt-Amperes .. 94°88 87°65 .. 93°41 
Kilogram-metres .. 9°67 3°936 .. 10°03 


Lamps per horse-power 9°88 .. 7°90 .. 8°47 .. 7°50 
Candles per horse-power 307°25 .. 262°49 .. 276°S9) .. 239°41 
Lamps of 32 candles per 

horse-power.. .. .. 9°60 .. 8°20 .. 865 .. 7°48 


‘VI.—CONCLUSIONS, 

The following conclusions seem to be sustained by the results 
which have now been given :— 

1st.—The maximum efficiency of i d t lamps in the 
present state of the subject, and within the experimental limits of 
this investigation, cannot be assumed to exceed 300 candle-lights 
per horse-power of current. 

2nd.—The economy of all lamps of this kind is greater at high 
than at low incandescence. 

3rd.—The economy of light-production is greater in high resist- 
ance lamps than in those of low resistance, thus agreeing with the 
economy of distribution. 

4th.—The relative efficiency of the four lamps examined, ex- 

ressed in Carcel burners of 7°4 spermaceti candles each, produced 

is one horse-power of current, is as follows :—(A.) At 16 candles : 
Edison, 26°5; Swan, 24; Lane-Fox, 23°5; and Maxim, 20°4. 
At 32 candles: Edison, 41°5; Lane-Fox, 37°4; Swan, 35°5; and 
Maxim, 32°4. To double the light given by these lamps, the 
current-energy was increased—for the Maxim and Lane-Fox lamps, 
26 per cent.; for the Edison lamp, 28 per cent.; and for the Swan 
lamp, 37 per cent. 


TENDERS. 


PWLLHELI. 
For extension of cast iron outfall sewers, and works connected 
therewith. Mr. Thomas Roberts, Assoc. M. Inst. Om nga 
s. 


Samuel P. Owen, Portmadoc—accepted SB 6 


Tur PanaMa CAnat.—Some progress is being made with this 
work but at the sacrifice ef a great many labourer’s lives, especially 


the fiatives of Went Indies and Jamaica: 


| 
| 
| 
| 
| 
| | 
| 
| 
| 
| | 
| | 
| 
| 


JUNE 16, 1882. 


— 


THE ENGINEER. 


436 


wos 


4334 40 


IVNOILIAS 


LY MMMM 


VSS Ya 


GY, 


VM Yh, 
__ woots wos 
INVELNG wooo JNINW319 


Li 


iMY 
in! 
12 7 
ine 
Y 
| 2 7 
is 
Y io 
Y iz 
Nive Y im 
| 0709 Z | 
| | 
| Y 4 
i= 
Z 
Z| 
Z 
ec 
g F 
GZ Z 
Z is 
i Z Z 
ZY Z io 
Z =z 
o 
Z Zl 
Z \> 
Z 
Z Z 
Z 
g iF 
Z 
Wie 
i / |ONINV319 so |\ 
04 3ZIS ANJINJANOD | 
JO GN3 1009 


03890109 
ALITVOO NOWWOD 


SV9 


/ 
/ 


6 


JNIT NONWId IVNOILSIS 


(‘08h 24nd 908 Lou) 
AUVH ‘I ‘L UN Ad GINDISIa 


‘SMHOMNOUI ‘ 


SHAOLS LSVI@ LOH 


41334 430 3795S 


02 ol s o 


-_——— 


MMMMMMMMMM 


Wd 


x 
WA 


YJ]: 


NO NOILVAS13 IVNOILOSS 4 


77 
| 
\ 
ye 
ATLL 
( 
2 
(Wp. Uf SS SY | | La | \ 
\\ \ — - — = WHE WOO — = 
LIN 
Le lil Uj = "Uf Hy Y YY WY YY 
| HO; | 
\3 = | 
\ 


BROAD 
GAUGE (7-FEET) LOCOMoRIVE. 


« 
j 
q 
~ 
= 
— A \ = 
\ 
va \ \ f 
\ | : 
\* 
| \ el 
\ 
y 
prague C? 22,Martns Lane Cannon St E 


OMdhive.— GREAT WESTERN RAILWAY. 


SUPPLEMENT TO “THE ENGINEER,” JUNE 16tu, 1882. 


~ 
\ 
4 
> 
: 
Fe, Xx 
| 
: 
\ \ 
2 


~ 


JuNE 16, 1882. 


THE ENGINEER. 


437 


FOREIGN AGENTS FOR THE SALE OF THE ENGINEER, 


PARIS.—Madame Boyveau, Rue de la Banque. 

BERLIN.—Asuer and Co., 5, Unter den Linden. 

VIENNA.—Messrs. Geroip and Co., Booksellers. 

LEIPSIC.—A. Twizrmever, Bookseller. 

NEW YORK.—Tae Wittmer and Rogers News Company, 
$1, Beekman-street. 


PUBL S8HER’S NOTIOE. 


*,* With this week's number is issued a Supplement, representing 
a Broad Gauge—7ft.—Locomotive, Great Western Railway. 
Every copy as issued by the Publisher contains this Suppl t, 
and subscribers are requested to notify the fact should they not 
receive it. 


TO OORRESPONDENTS. 


*,* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 1d. postage stamp, in order that 
answers received by us may be forwarded ir destination. 
No notice will be taken of communications which do not comply 
with these instructions. 

*,* We cannot undertake to return drawings or manuscripts; we 
must therefore request correspondents to keep copies. 

*,* All letters intended for insertion in THE ENGINEER, or 
contamning questions, must be accompanied by the name and 
address of the writer, not necessarily for publication, but as a 
proof of good faith. No notice whatever will be taken of 
anonymous communications, 

W. H. (Warrington).— We have no doubt you can obtain a copy by applying 
to the Secretary, 25, Great George-street, Westminster. 

N. A. V.—His chances would be almost as good at ewil engineering as at any 
other of the overstocked professions. Everything will depend on his own 
abilities and the interest he can bring to bear to obtain him employment. 

J. F.—You can use a pitch chain if you like, but a leather belt will answer 
the purpose much better. We assume that you can use two riggers a little 
over 5ft.in diameter, say 16ft. in circumference. At 140 revolutions per 
minute, this gives an angular velocity of 2240ft. per minute, and the pull 
on the belt to give 12-horse power will be only 177 lb., besides that required 
to keep it tight. Under such conditions a 4in. wide single belt will do all 
you want easily. 

C. 8. (Stockton-on-Tees).—I/ you have a good draught now you need not fear 
that the introduction of the heater will do harm, but there is every proba- 
bility that the tube will become 80 heavily coated with soot that you will gain 
very little by its use. However, it ought not to be dificult to make arrange- 
ments by which the surface of the tube may be kept clean, as, for example, 
by a scraper, to be pulled from one end to the other every morning by a 
chain coming outside. The water ought to be raised in temperature by 
about 130 to 150 deg., anda good deal of deposit will take place in the tube 
to the advantage of the boilers. There can be no objection to using the 
exhaust steam as you propose, provided you do not let grease get into the 
boilers, and you do not object to the additional Jirst cost. 


WIRE ROPE TRAMWAYS. 
(To the Editor of The Engineer.) 

S1n,—I should be greatly obliged if you would allow me to ask the 
following questions :—(1) Can any of your readers inform me by what 
method the suspended tubs pass the supports of the wire on the wire 
tramway? (2) Is there any wire rope tramway at work in the Midland 
Counties ? ALPHA, 

Derby, June 14th. 


STEAM RUBBER TUBE. 
(To the Editor of The Engineer.) 

Srr,—Can any of the readers of Tar Enorneer give me information as 
to whether rubber tubing can be procured, and where, to stand steam ? 
I have some attached to an iron for ironing clothes, but in about three 
months it is rendered unserviceable. I have tried several makes, but 
all alike in a short time become practically useless from their getting 
very hard and stiff. 

I herewith enclose a piece of tubing after being in work three months, 
thereby giving you a practical illustration of the result. The inside, as 
you will observe, remains soft and pliable, losing none of its elasticity, 
while the outside becomes dry, hard, and velled, and ultimately 
perishes. EXPERIMENTAL, 
Manchester, June 9th. 


TREATING DISTILLERY REFUSE. 
(To the Editor of The Engineer.) 

S1r,—I am in search of 2 method for drying and baking the residue of 
a distillery so that it may be stored for cattle food. The distillery works 
on the German system, and the residue on leaving the still contains 
about 40 per cent. Indian meal and malt husks—the malt being used 
without previous drying—and 60 per cent. water. The plant required 
should first afford the means of getting rid of a large portion of the 
superfluous water by filtering, a press for further red g the ist 
and making the stuff into a stiff paste, a machine for cutting up the 
paste into shapes, and, finally, an oven for baking. If any of your 
readers can suggest any plan for doing this work, or any part of it, 
economically, I should be glad to treat with them. iF Cc. B. 

Corfu, June 6th. 


ELECTRO-MAGNETS, 
(To the Bditor of The Engineer.) 

Sir,—Your correspondent “ Farad” does not ask a question sufficiently 
limited to admit of a definite answer, but perhaps the following may 
assist him :—(1) Let him take the whole volume in cubic millimetres 
available for winding his wire. This is limited by the distance of the 
shanks of a horseshoe magnet from one another. (2) Let him find out 
the relation of the diameter of covered wire to the true diameter of that 
wire, supposed of copper, and let him square this number, and multiply 
the square into the volume in (1). (3) Divide the product by the external 
resistance in Ohms. (4) Multiply the result by ‘00002. (5) Take the 
fourth root as the result. He thus obtains the diameter in millimetres 
of covered wire to be used for making his electro-magnet strongest with 
a fixed external resistance and constant électromotive force available, 
successive layers not breaking joint with each other. As an example, 
suppose the straight shanks of the magnet to be 50mm. long each, 20mm. 
7. and composed of 10mm, diameter round iron. Let the outside 

eter of his covered wire be 1°4 of the diameter of the wire itself, and 
let the external resistance = 5Ohms. Then the thickness of the coil can 
only be 10mm., and its volume will be 63831‘8 cubic mm. Multiply this 
(1°4)?, the product is 123150. Divide by 5—result 246°30. Multiply by 
—result ‘49260, Whose cube root = ‘837mm. = diameter of covered 
be — of wire itself = ‘6mm, Tuos. H. BLAKESLEY. 
, June 
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THE TREATMENT OF RIVERS. 

In a recent issue we gave some account of the views as 
to the history and treatment of rivers propounded by M. 
Cotard to the Société des Ingénieurs Civils of Paris. These 
views have been further elucidated in the discussion which 
followed ; and it seems worth while to return to them, 
especially as M. Cotard’s own prescription for the treat- 
ment of rivers was not dealt with in our former article. 
It will be remembered that he considered the life of rivers 
to be divisible into three stages, in the earliest of which it 
was practically a chain of pools, while in the latest it was 
a torrent, full and violent in time of rain, shallow and 
shifting in ordinary weather. It is obvious that the first 
is the most favourable both for navigation and agriculture ; 
and the conclusion arrived at was that it behoved engineers 
to retard as far as possible—certainly never to accelerate— 
the natural progress of degradation by which rivers are 
slowly passing from better to worse. We have already 

inted out that M. Cotard’s whole investigation must really 

limited to the case of rivers in hilly districts having arapid 
fall and subject to great floods ; but even with this limita- 
tion the question is one of large and increasing interest. 
M. Cotard’s recommendations may be summed up in one 
word—canalisation. A canal is, of course, a chain of 
pools, like the first stage of a river, the difference being 
that they are connected by locks instead of shallows. 
This is an advantage in securing the safety, if not the 
speed, of navigation, and also assisting agriculture ; and 
therefore to turn a river into a canal is to restore it to some- 
thing still better, for the purposes of man, than its pristine 
and original condition. This is what M. Cotard would do 
whenever possible and as far as possible ; and he cites the 
opinions of other eminent engineers—Janicki, Pasquean, 
&c.—in support of his view. In the course of the discus- 
sion, M. Cotard put this plan in the sharpest possible con- 
trast to that which has been actually followed in many 
rivers—notably the Rhone—and which consists in dredging 
out shallows,and confining the river between dikes, &c., with 
the view of obtaining, as far as possible, a constant slope 
of velocity in all parts of its course. The two views are 
in all respects opposed to each other. We may illustrate 
the actual condition of such ‘rivers by that of an ancient 
staircase, of which all the steps are more or less worn, 
while some are broken away, and thus the passage is 
irregular and dangerous. Two-architects are called in to 
advise as to repairs ; one recommends to re-construct the 
steps, the other to cut them all down, so as to form an 
inclined plane for the whoie ascent. Which counsel are we 
to follow? 

If, however, we look more narrowly into the question, 
it will appear that the illustration just given is not quite 
perfect. If it were possible to give to a river one 
uniform slope from source to sea, it is conceivable that it 
might be an effectual mode of dealing with it. As a 
matter of fact it is not ible; the condition of the 
country through which it runs forbids ‘the attempt, 
especially in the case of hilly districts such as we are 
considering. The inclination of the river bed will always 
be much greater in the higher parts of its course than 
after it has descended into the low grounds, and is 
approaching the sea. Nor will any artificial works have 
much influence on the level of the head waters, where the 
river is split up into a crowd of insignificant rivulets. 
What such works may do is to lower the general level in 
the middle of the course—that is while the streams are 
winding through the wide vales which lead gradually from 
the uplands to the sea marshes; and since navigation 
usually ends where these vales divide into comparatively 
steep and narrow dells, it may be thought that this, for 
navigation at least, is a real improvement, and represents 
all that the labour of man can expect to achieve. A vessel 
coming up from the sea will thus be enabled to advance 
as far as possible into the interior, with the least possible 
resistance in the way of a descending current. But ex- 

rience and observation show that other and very dif- 

erent effects follow on such a policy. The lessening of 
the inclination in the middle reaches must imply an 
increase of slope in the parts above—that is in the moun- 
tain streams aud rivulets already alluded to. Each of 
these will become a torrent—in flood time fiercer and more 
violent. than before, but expending its force more quickly, 
and therefore shallower and feebler in dry weather. The 
violence of its floods will moreover cut down and deepen 
its channel with much greater rapidity; for it is well 
known that the erosion of river teas is accomplished 
almost entirely during floods, and not by the direct 
action of the water itself, but rather by the grinding of 
the stones and gravel it bears along in its course. But 
the deeper such a channel is scored into the trench of its 
valley, the more freely will the waters drain into it from 


the slopes above, and the more rapidly will the rainfall 
off into the river, and so into the sea. Hence arises 
evil to all parties concerned. For those who feed their 
flocks on the uplands the droughts are found to be longer 
and more severe, because the rain is more rapidly carried 
away; hence the roots of the grass have greater difficulty 
in obtaining their proper moisture, and the pasturage 
declines in richness and value. Those who live lower 
down in the dells and vales find a similar effect in the dry 
seasons, while after heavy rains their lands are overrun by 
floods, which not only drown the herbage for the 
time, but leave behind them continually accumulating drifts 
of barren and unsightly gravel. Those who live nearer the 
sea suffer similar inconveniences to a less extent, while 
the inhabitants of towns lying on the river find the dis- 
posal of their sewage seriously impeded. In floods it is 
unded back into the sewers, and may even rise into the 
ssa of the houses ; in droughts there is an insuffi- 
cient supply of river water to bear it away. Lastly the 
navigators of the stream, for whose benefits all these results 
have been risked, find that during a great part of the year 
their barges are continually getting —— while during 
the remainder they can barely make headway against the 
fury of the current. A good instance of this last fact is 
the river Loire, where the level falls so rapidly that a 
dredging barge may find itself stranded at any moment, 
and left high and dry for some weeks until a new freshet 
comes to float it off. 

It thus appears that the method of procedure which 
night at first sight seem to offer the best results is really 
opposed to the interests of all concerned. The aim should 
be, as M. Cotard has already put it, to counteract and delay 
by every available means the continual process of degrada- 
tion which is tending to convert a mountain river into a 
mountain torrent. Of all such means certainly the most 
effectual is that which he proposes, namely, canalisation, or 
the turning of the river into a series of still reaches by 
weirs built at convenient intervals. Locks must, of course, 
be provided, as well as weirs, for the part through which 
navigation extends. So far, indeed, is this effectual in check- 
ing erosion that the objection likely to be raised, especially in 
England, is that it introduces the opposite evil, and that a 
river thus treated is in danger of silting up. It need not 
be denied that this danger exists, but we are convinced 
that it is quite insignificant, except in some very rare 
cases. As an example of these latter, the Rhone 
is thus canalised, for a portion of its course, by the barrier 
of rock which forms the Lake of Geneva,and in consequence 
the river forms at the upper end of the lake a delta of flat 
land, which is continually encroaching further and further 
upon its waters. But the Rhone is a glacier river, bear- 
ing downwards in a day as much silt as an English river 
of like size would carry in a year ; and its performances 
are, therefore, quite exceptional. Moreover, were thé 
barrier cut down and the lake drained to-morrow, will 
anyone assert that this silt—at least all but the finest 
particles—would ever find its way into the deep waters of 
the Mediterranean? It would doubtless be carried past 
Geneva, and through the rapid declivity about Bellegarde ; 
but the greater part would subside in the plains of Pro- 
vence, and all, or nearly all, the rest in the marshes of the 
Bouches du Rhone. The result would be that the masses 
of débris which now settle harmlessly at the head of Lake 
Leman would be deposited at intervals all along the lower 
course of the river. For the present, no doubt, they would 
disappear from view and from remembrance ; but how as 
to the future? Gradually, throughout the lower course of 
the river, the level of the bottom would rise ; the section 
of the channel would no longer be sufficient to carry away 
the maximum discharge; the flooding of adjacent lands 
would become more frequent and more injurious; and 
remote posterity would have reason to curse the ill-directed 
zeal which deprived the river of the splendid settling 
basin nature had provided for it. The same will be true, 
though the process be a much slower one, of every mountain- 
born stream. In fact it is obvious that no art of ours can 
prevent the silt from getting into the head-waters, and 
thus descending into the lowlands; nor, in most places, 
can we hope that any great part of it will be taken yet 
further, and harmlessly deposited in the sea. It will thus 
be seen that in ordinary mountain-born rivers two actions 
are continually in progress—the erosion of the bed in the 
region within the hills, and the deposition of the silt thus 
obtained in the plains below. Each of these is in itself 
an evil, and an evil which gets worse and worse as time 
goeson. To arrest this evil the expenditure of labour and 
money are of course necessary ; and it remains to be shown 
that they can be expended more judiciously than in the 
process of canalisation. As far as this process can be carried 
upwards, the evil of erosion is completely checked, while 
the counter evil of deposition is at the same time confined 
to the one reach above the highest weir on the river. 
Here the silt brought down from the hills will descend 
into comparatively still water, and w:'l therefore, in great 
measure, come to rest. It is obvious, however, that it 
may be attacked and removed much more easily when 
thus concentrated at one spot than when the deposit is 
spread irregularly all along the course of the river. The 
vacuum dredger used so successfully for harbours at 
Lowestoft and Dunkirk, and for rivers in the Loire and 
elsewhere, would seem to be specially suited for this work, 
drawing, as it does, very little water, and requiring no 
expensive plant. It appears that even in harbours gravel 
and sand can thus be dredged for somewhere about 2d. 
per ton, and in a canalised river, where the work could go 
on without any interruption from bad weather, &c., and 
where the depth would be small, the cost should be con- 
siderably reduced. There are, however, very few districts 
where tolerably clean sand and gravel, delivered into 
barges, would not be worth 2d. per ton—in many places 
its value would be a great deal more ; and thus the work 
to be done in dredging would be in large measure, if not 
wholly, remunerative. 

The objection to canalisation, from the fear of silting 
up, is thus shown to be illusory; and, as a matter of fact, 
the evils arising from this cause in the many rivers which 
have been treated in this manner, even in England, would 
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appear to be trifling. Another objection to the erection 
of weirs, namely, that they impede the discha in 
floods, is still less worthy of acceptance. In point of fact, 
by the simple expedient of movable weirs, as commonly 
used in France, every reach in the river can be turned 
into a reservoir, immensely increasing its capacity of 
holding water at the times of greatest discharge. One 
thing is of course essential if this or any other scheme of 
treating rivers is to be permanently successful, namely, 
that for the whole or greater part of its course the river 
shall be under the control of some one competent 
engineering authority. This condition obtains in France, 
but it is needless to state that it is comparatively un- 
known in England ; and hence it is not so much to the dis- 
credit of English engineers if they are a deal 
behind their brethren of the Ponts et Chaussées in matters 
of river engineering. It is in the hope that, at no very 
distant day, knowledge of this kind will become essential 
to a large number of English engineers, that we have 
given so much prominence to French theory and practice 
in this matter. We regret to notice, indeed, that the little 
bark of the Rivers’ Conservancy Bill has already gone 
down in the whirlpool of politics ; but the project cannot 
fail to be revived, and the time, we trust, will soon come 
when the maintenance and improvement of our English 
rivers will be a duty seriously undertaken and successfully 
carried on. 


THE METROPOLITAN AND SUBURBAN GAS COMPANIES. 


Mr. Joun Frevp continues to publish, year by year, his 
excellent analysis of the accounts of the metropolitan gas 
companies, supplemented during the last two years by the 
accounts of sundry suburbau companies. The analysis of 
the accounts for 1881 has just made its appearance, and 
shows no further diminution in the number of the metro- 
politan companies, though negotiations have long been 
pending, which would, if carried toa successful conclusion, 
result mm the absorption of the London Company by the 
Chartered, thereby reducing the original thirteen as low 
as three. For the present there are four companies supply- 
ing the metropolis with gas, namely, the Gas Light and 
Coke Company, better known as the Chartered, the South 
Metropolitan, the London, and the Commercial. We have 
enumerated them in the order in which they were incor- 
porated, the Chartered commencing its career in 1810, and 
the Commercial in 1847. The total capital raised by the 
four companies considerably exceeds thirteen millions, of 
which the Chartered Company takes rather more than nine 
millions and a-half, and the South Metropolitan above 
two millions, The capital of the London Company is 
between eight and nine hundred thousand pounds, while 
that of the Commercial borders on three-quarters of a 
million. The total increase for the year is nearly one 
‘hundred and fifty thousand pounds. Of this sum more 
than ninety thousand pounds were added to the South 
Metropolitan account, the Chartered taking fifty thousand, 
and the London about seven thousand, the Commercial 
remaining unaltered. We have only to go back a dozen 
years in order to find the total capital of the metropolitan 
gas companies considerably under eight millions, the 
average growth from that time exceeding four hundred 
thousand pounds per annum. An interesting fact in rela- 
tion to this subject consists in the appearance of £236,000 
as “premium capital,” obtained under the “auction 
clauses,” and bearing no dividend. From this source the 
South Metropolitan Company gets more than £42,000 of 
the increase in its capital account for the year. The 
Chartered Company has now as much as £193,000 of 
this kind of capital. The total loan capital of the four 
companies exceeds two millions. The stock and share 
capital entitled to a 10 per cent. dividend—or more under 
certain circumstances—is £8,865,000, while that which is 
entitled to lesser rates, ranging from 4 to 7 per cent., is 
about two millions. Taking the capital of all kinds, it 
appears that for every 1000ft. of gas sold in 1869, the 
amount of capital employed was 15s. 10d., whereas the 
amount now is l4s. In 1874, for which year we have 
more accurate figures than in 1869, the capital per 1000ft. 
of gas was as high as 16s. 9d. The gas unaccounted for 
then was 8°75 per cent. on the make. Last year this was 
reduced to 5°62 per cent. 

The coals carbonised last year present the enormous 
total of more than 1,983,000 tons. The percentage of 
cannel shows an increase for the year; yet the quantity 
of gas per ton has somewhat decreased, being 10,198 cubic 
feet per ton instead of 10,220. Price has fallen, the charge 
to the consumer in 1880 ranging from 3s. to 3s. 4d. per 
1000ft. for common gas, while last year the range was 
from 2s. 10d. to 3s. 2d. Cannel gas fell from 4s. 2d. to 
3s. lld. Coke sold better in 1881 than in 1880, the aver- 
age price obtained per chaldron being 5s. 6d. instead of 
4s.10d. Tar and its allied products showed a drop, the 
sum realised being at the rate of 2s. 4d. per ton of coal 
instead of 2s. 10d. Ammonia and its products experienced 
a rise, going up from 2s, 3d. per ton of coal to 2s. 6d. 
On the whole, the residual products brought in nearly 10s. 
per ton of coal fas tk as compared with less than 
9s. 7d. in 1880. The price of coal to the companies 
averaged rather more than 14s. 9d. per ton, being an 
advance of quite 1?7d. The total outlay for coal was 
£1,467,000, and the receipts from residuals £987,000, while 
the gas rental, after deducting the cost of lighting and 
repairing the public lamps, was £2,911,000. The working 
expenses were £1,220,000, showing a slight increase for 
the year, being 12s. 3°60d. per ton of coal instead of 
12s, 2°78d. Deducting the receipts for the residuals from 
the cost of coals and the working expenses, we get a 
balance of £1,700.000, or about £1,200,000 less than the 
gas rental. A trifle more than £96,000 goes for interest 
on borrowed monies, and £7000 for insurance fund, 
leaving finally a net profit of £1,105,600. Of this amount 
the standard dividends take £1,015,000, and the addi- 
tional dividends under the sliding scale more than absorb 
the remainder. At the tail of the account there is a sum 
of £760,000 specified as “reserve fund and balance on net 
revenue account after providing for dividend,” in addition 
to which the “insurance and other funde” amount to 


£155,000. Among the “exceptional charges” in the 
current account, the Chartered Company put down £1190 
for experimental street lighting, and the South Metro- 

litan £6817 for “compensations.” Parliamentary and 
aw charges, of which nearly half appertain to the South 
Metropolitan, amount to £6266. In the previous year this 
fund exceeded £8000 ; bad debts figure for nearly £21,000, 
or more than £1000 in advance of 1880, The Chartered 
Company charge £6000 as superannuation to retired 
ofticers, 

In the working expenses, the cost of purifying shows a 
sensible decrease, being under £65,000, or nearly £4000 less 
than in the year preceding. Wages advance in the aggre- 
gate, but not in the ratio to the work done. The ratio of the 
charge for wear and tear rises, and, on the whole, the 
manufactory charges show a slight advance in their ratio. 
Under the head of distribution the ratio declines, but rent 
and taxes show a considerable rise, perhaps owing to the 
diligence of the vestries in putting up the assessments for 
the rates. The increase in this respect amounts to one- 
third of a penny on every 1000ft. of gas. The manage- 
ment charges show a decline in their ratio, directors and 
auditors exhibiting a reduction even in the absolute 
amount. The collectors take 4d. on every 1000ft. of gas, 
or 5d. on every ton of coal. ‘The directors and auditors 
get rather less than half this. 

Of the fourteen suburban gas companies, priority of 
age appertains to the Brentford, dating from 1821, while 
youth belongs to the Lea Bridge Company, incorporated 
in 1878. The total capital raised exceeds two millions, of 
which the Brentford Compauy takes the largest amount— 
£542,000, and the Woolwich Equitable the least—£22,500. 
Next to the Brentford we have the Crystal Palace Com- 

any, with £313,000. The fourteen companies altogether 

ave power to raise more than four millions of capital. 
The companies in question are enumerated as follows :— 
Barnet, Brentford, Bromley, Colney Hatch, Croydon, 
Crystal Palace, Lea Bridge, Mitcham, Richmond, Totten- 
ham, Wandsworth, West Ham, Woolwich Consumers, 
and Woolwich Equitable. Their charge for gas last year 
ranged from 3s. 3d. per 1000ft. up to 5s, 9d., the latter 
price falling to 5s. 6d. at Midsummer. The lighting power 
is given as generally 14 candles, To this rule there are 
only two exceptions, the Woolwich Equitable giving 
12-candle gas, and the Richmond Company giving gas of 
15-candles. But these statements are vague, unless we 
know what kind of burner is used when the light is 
measured. The gas made is 10,051ft. per ton of coal, 
which is a somewhat lower figure than that of the metro- 
politan companies. The percentage of cannel coal is 5°27, 
while the London Companiy, professedly supplying gas of 
12-candles only, carbonises cannel coal in the proportion of 
6°24 per cent. The gas unaccounted for by the suburban 
companies is just under 6 per cent., and is therefore a little 
in excess of the waste in London. The revenue from 
residuals, in proportion to the gas sold, exhibits a ratio 
slightly under that of the metropolitan companies. The 
gross cost of coals runs nearly 3d. higher per 1000ft. of 
gas sold. Coke and breeze fetch a better price than in 
London, and purifying costs rather less, while wages 
run higher as compared with the extent of manufac- 
ture. The ratio of the cost of management is 3d. 
per 1000ft. of gas in the suburbs, compared with lid. 
in London. Per ton of coals the ratio is still higher, being 
more than 2s. 4d. per ton, in coptrast with 1s. in the metro- 
politan district. It is an instructive fact that these 
suburban companies, selling about one-seventh the quantity 
of gas sold by the metropolitan companies, expend more 
than £31,000 on management, while the London com- 
panies spend less than £99,000. Possibly some of the 
expense of distribution comes under the head of manage- 
ment in the case of the suburban companies, but the allow- 
ance to be made cannot greatly affect the result. The 
superior economy of management when working on a 
large scale is illustrated by the fact that the largest of the 
suburban companies, namely, the Brentford Company, 
show a charge for management of 2°18d. per 1000ft. of 
gas sold, while the Colney Hatch Company, whose opera- 
tions are the smallest of any, incur a charge for manage- 
ment of 655d. per 1000ft. The Lea Bridge Company, 
also working on a small scale, have a charge of 6°44d. per 
1000ft. of management. Rent and taxes likewise have a 
somewhat higher proportion in the suburbs. Altogether 
the costs and working expenses, less the sum received for 
residuals; leave a net charge of 27°42d. per 1000ft. in the 
suburbs, which is nearly 6d. higher than in London. The 
Woolwich Consumers contrast somewhat favourably with 
the London Company in this respect, but this is the only 
instance of the kind. The gas rental in the suburbs runs 
as high as 45°65d. per 1000ft., compared with 37°62d. in 
London, and hence the gross profit on gas appears 17'29d. 
instead of 15°43d. per 1000ft., while the net profit becomes 
16°78d., as against 14°09d. 

A feature of some note, as shown by Mr. Field’s calcu- 
tions, is the small percentage of cannel coal—only 2°77, 
used by the South Metropolitan Company in the produc- 
tion of their 16-candle gas. This is less than the proportion 
of cannel used by the same company in the year preceding, 
besides being considerably less than the proportion 
carbonised by the Commercial and the London, the ratio of 
the former being 6°87, and of the latter 6°24. The 
London Company, it should be observed, only undertakes to 
supply 12-candle gas. In productiveness, the London 
Company somewhat exceeds the South Metropolitan, the 
gas made per ton of coal being respectively 9942ft. and 
9864ft. Another discrepancy presents itself in the Lea 
Bridge Company, which usesas much as 13 per cent. of cannel 
to produce 10,189ft. of 14-candle gas from a ton of coal. 
The Woolwich Consumers’ Company produces rather more 
gas than this, of equal lighting power, with only 7°57 per 
cent. of cannel. A question may be raised as to the 
quality of the common coal. But there is nothing to show 
that this will effect an alteration of the discrepancy. In 
comparing the South Metropolitan with the London and 
the Commercial, we find that the average price of the coals 

r ton is lowest with the first of these three, bein 

3s; 2°78d, per ton, as against 8'81d; and 14s, 11°41d; 


The average of the Chartered is of course higher, owin 
to the larger proportion of cannel, a circumstance render 
necessary by the fact that the Chartered Company still 
supplies cannel gas to the extent of 4°50 per cent. of its 
total make. But the Commercial, which supplies no cannel 
gas, are not much below the Chartered in the proportion 
of cannel coal, the ratio being 6°87 as against 7°86. The 
Chartered Company also has the higher production of 
gas, the yield being 10,327ft. per ton as against 10,274ft 
In like manner we find the Lea Bridge Company paying 
ls. 4d. per ton for its coal more than the Woolwich 
Consumers. There is a high yield of gas at Croydon, 
where the company get as much as 10,999ft. of 14-candle 
gas per ton of coal, the proportion of cannel coal being 
only 2°49 per cent. The lowest proportion of cannel coal 
is at Colney Hatch, where it is only 0°71 per cent. Yet 
the yield is 10,137ft. of 14-candle gas perton, The Barnet 
Company does still better. They use no cannel, and yet 
obtain 10,660ft. of 14-candle gas from a ton of coal. The 
Croydon coals average 17s. 11°24d., the Colney Hatch 
15s, 5°81d., and the Barnet 15s. 11'29d. per ton, 

A financial element of some value consists in the fact 
that whereas the capital employed by the metropolitan 
gas companies in 1874 amounted to £7 6s, 10d. per ton of 
coal, last year it was only £6 12s. 10d. In the former year 
the net proceeds of residuals on the cost of coals was 38°4 

r cent. in the case of the Chartered Company, whereas 
val year it was 63°84 per cent. The average for all the 
metropolitan companies in 1877 was 59°2 per cent., 
and last year it was 66°28 per cent. The gas sold 
per ton of coals was not quite so high last year as in 
1880, and was practically the same as in 1877. It 
seems very regrettable that 5°62 per cent. of the gas made 
in 1881 should be actually “ unaccounted for,” so that out 
of the wonderful total of more than twenty thousand 
millions of feet, considerably above a thousand millions 
should be lost. The missing gas last year was higher than 
in any year since 1877. 


CROMWELL-ROAD BRIDGE, SALFORD, 


Tus bridge, already described and illustrated in THE ENGINEER, 
the nineteenth that has been thrown over the Irwell within the 
Salford district, was formally opened on Saturday last by the 
Mayor of Salford. The objects sought to be attained in its con- 
struction are : First, to develope the Pendleton district, and, by 
inducing speculators to build, to increase the rateable value; and 
secondly, to afford more easy and direct communication between 
Pendleton and Broughton. In fact, the Cromwell-road, to which 
the new bridge now forms a fitting complement, constitutes the 
connecting link between Pendleton and the Cheetham, Colly- 
hurst, Harpurthy, and Crumpsall districts, as well as Higher 
Broughton, Kersal, and Prestwich. The new bridge has a span 
of 125ft., which is greater than the average width of the river ; 
but it was judged advisable to provide for an additional width * 
of 10ft., which will be necessary when the river is dealt with. 
It is high enough to discharge a flood equal to the greatest that 
has occurred within the memory of man ; and this has had the 
effect of making rather a steep gradient at the Broughton side, 
which, however, will scarcely be felt owing to the short length. 
The contract price of the bridge is £10,600 ; and its total cost 
£10,827, which compares very favourably with other bridges 
over the Irwell. For instance, Tratlord Bridge, of 116ft. span, 
cost £29,660; Walness Bridge, of 112ft. 7in., £25,220; and 
Irwell-street Bridge—by the Manchester Corporation——of 116ft. 
span, £23,000. In the Cromwell-road Bridge, which consists of 
lattice girders weighing 409 tons laid on Yorkshire stone abut- 
ments, a considerable saving has been effected by casting in iron 
the ornamental portions of the piers, which form a pleasing con- 
trast to the stone. The bridge has been constructed to the draw- 
ings of the borough engineer, Mr. Arthur Jacob, M. Inst. C.E., 
by Messrs. S. J. Pilling and Co., of Manchester, the ironwork 
having been sub-let to Mr. John Butler, of Stanningley, near 
Leeds, and the asphalting of the ironwork under the paving 
having been executed by Messrs. Hitken and Co., of Liverpool. 


GAS MANUFACTURE BY CORPORATIONS, 

THE yearly report of the general manager of the Stockton gas- 
works affords an opportunity of testing the results of the manu- 
facture of gas by corporations. Stockton Corporation has for a 
long period had the gas manufacture in its own hands, and for a 
considerable number of years there has been a steady growth in 
the production and sale of gas. In the past year the production 
was to the extent of 175,300,000 cubic feet ; and out of this 
quantity over 142 million cubic feet were sold by meter. The 
leakage was to the extent of 9} per cent., and the remainder was 
used in the public lamps of the district, and for other public 
lighting purposes. The price of gas had been reduced during 
the year by 4d. per thousand cubic feet. The total receipts for 
the year 1881 had been £31,671—out of which £24,778 had 
risen from gas rents, £2793 from sale of coke, and £2123 from 
the sale of tar. The total expenditure amounted to £26,356 for 
the past year, and a balance of £5314 was carried to the credit of 
the borough fund. In the financial year just ended there had 
been £31,835 received—increased receipts from coke, tar, and 
ammonia water having counterbalanced the falling off in the 
receipts for gas owing to the reduction above indicated. There 
still remained a balance of over £3750 to hand to the borough 
fund, so that the loss by the reduction is small, and does not 
prevent the gasworks materially lessening the rates. A further 
reduction is contemplated, though the price is now lower than it 
is in neighbouring towns where the gasworks are owned by com- 
panies. It is evident that there is still shown an increasing 
demand for gas, and when that is stimulated by cheapness and 
by reductions in the price, there is a large field that may be 
increasingly filled by the gas companies. Whilst the effect of 
the electric light may be to cause a diminution of the consump- 
tion of gas for the lighting of large works and spaces, there are 
indications that gas for cooking and allied purposes will be more 
used, and that it will still further compete with oil and candles as 
an illuminator in small areas, and thus enlarge the demand for it 
continuously. 


THE THOMAS-GILCHRIST PROCESS IN STAFFORDSHIRE. 


TriaLs have been made during the past fortnight at Wednes- 
bury to ascertain the suitability of ordinary Staffordshire cinder 
pig for conversion into the higher qualities of steel and ingot 
iron by the Thomas-Gilchrist process. On Friday last a number 
of leading South Staffordshire ironmakers were present to witness 
the operations did to test the quality of the steel manufactured. 
Charges of 84 tons of cinder pig, containing 3 per cent. phos- 
phorus, were blown, and namples of the steel produced sub- 
mitted to a variety of tests, At a meeting subsequently held alt 
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present testified to the very high quality of the metal produced. 
Amongst the samples shown were some rolled into plates and 
bent close cold four successive times without a crack. Mr. 
Hingley, the chairman of the Ironmasters’ Association; Mr. 
Wales, the manager of the Patent Shaft and Axle-tree Com- 
pany’s Works—by whose courtesy the trials have been 
carried out—and other gentlemen, expressed their perfect 
satisfaction with the results obtained. The experiments were 
carried out under the superintendence of Mr. Gilchrist, and 
were specially intended to show that not only could ordinary 
Bessemer steel be produced, but a special soft metal of great 
ductility and readily weldable, well suited to replace the highest 
class of puddled iron for sheets, tin-plates, wire, chain cables, 
&ec. Itis estimated that the cost of soft steel ingots, made by 
this process, in Staffordshire, would be about 70s. a ton. It is 
probable that arrangements will be made for immediately 
carrying out the new process on a large scale in Staffordshire. 


LITERATURE. 


Treatise on Modern Horology in Theory and Practice. Trans- 
lated from the French of Claudius Saunier by JULIEN 
TrippLin and Epwarp Rice, M.A. Jondon: J. Tripplin, 
Bartlett’s-buildings. 1881. 

[First Norice.] 
EVERYONE carries a watch in the present day, and the 
house in which at least one clock is not to be found must 
indeed be exceptional. We have thus a very ingenious 
mechanical arrangement, we might almost say obtruded, 
on our attention, and the manufacture and sale of clocks 
and watches gives employment to many thousands of men, 
women, apd children; yet the literature of horology 
was very narrow. It consisted mainly of now obsolete 
treatises, popular little works on the history of clocks and 
watches, and collections of anecdotes concerning them. 
To these were added a few mathematical investigations of 
escapements, treatises on the theory of the pendulum, and 
soon. But of good standard authorities, which can prove 
of service to the watch and clock maker, scarcely one 
existed. M. Saunier therefore supplied what was very 
much wanted when he prepared his splendid treatise, and 

M. Tripplin and Mr. Rigg have conferred a boon on 

the English horologist by producing the translation which 

lies before us. 

The volume is a large octavo of 844 pages, and is illus- 
trated by twenty-one coloured folding plates, and 
seventy-eight woodcuts. It is printed in good type, on 
thick paper, and is very well arranged for reference. It is 
divided into three Parts and an Appendix. The first Part 
is devoted to Escapements, the second to Depths, and the 
third to Miscellaneous Articles. The author commences 
the first Part with a short treatise on mechanics. The fact 
that Mr. Rigg has translated the work is sufticient guar- 
antee that the statements contained in this treatise are 
trustworthy, and this we say without for a moment hinting 
that M. Saunier is not a competent authority on such 
matters ; but it is an old and true saying that two heads 
are better than one, and an error which might pass M. 
Saunier was sure to be detected by the translator. A 
little further on we come to Theoretical and Practical 
Considerations, which have a special bearing on horology ; 
and before going further it will be well to stop here for a 
moment and consider in what respect watches differ from 
other machines—-clocks we put on one side for the moment. 

The watch consists of a train of tive wheels and four 
pinions. The first wheel is driven by a coiled spring sup- 
plying the motive power, the last is the scape wheel causing 
the oscillations of the balance, and the coiling and uncoil- 
ing of the balance spring. The wheels and pinions consti- 
tute, in the engineer’s sense of the word, so much gearing, 
and it is beet in practice that precisely the same rules 
for shaping the teeth apply to watchwork as to the ma- 
chinery of the cotton mill or the forge. The watch has this 
special feature about it, however, that while the motive power 
is small, the intervals during which the machinery must run 
without re-lubrication are very long, longer than is the case 
with any other known form of mechanism ; and one result 
is that although the teeth are shaped just as the teeth of 
large wheels ought to be shaped, the journals are formed 
on very different principles, in order that they may retain 
the lubricant in the proper p’ M. Saunier investigates 
the law of capillarity of oil very fuliy and arrives at the 
following conclusions, which are worth the attention of 
engineers: “Oil resting on a hard well-polished surface 
spreads but little, and does not adhere firmly; but if this 
surface be ground tke polish is destroyed and the oil 
adheres better. On a metal just tiled, and therefore scored 
by the teeth of the file, the liquid rapidly spreads, for each 
line is evidently a longitudinal section of a capillary tube. 
It should be noted that the more a given extent of surface 
is covered with roughnesses, the greater the number of 
points of contact does it offer to the oil... .. It will be 
evident from this why one and the same kind of oil will 
remain at the points of contact in one watch, whereas in 
another, subjected to a higher temperature and rough 
wear, it spreads or runs away along the axis.” M. Saunier 
then goes on to show what forms ought to be given to 
pivots and other wearing surfaces in order that they may 
retain the oil. Thus, for example, a pivot working in an 
end-stopped hole should be larger at the point than at the 
shoulder, otherwise the oil is liable to creep up the pivot 
and out of the hole. In other cases the pivot should be 
enlarged at the middle, which will nop the oil from run- 
ning away at each end, and so on. e have not space to 
deal more at length with this very curious and interesting 
subject, which has been fully handled by our authors. 

The system adopted by M Saunier in dealing with 
escapements is the same throughout. He first gives some 
preliminary particulars concerning each, then states the 
proportions adopted by the best watchmakers, then 
criticises these proportions, pointing out the differences in 
the practice of the authorities he names, and finally gives 
a complete treatise on the construction of each. The first 
escapement he deals with is the verge, or that found in 
old vertical watches, so called, because the plane of the scape 
wheel is “ vertical” to that of the dial, his escapement 
is of great antiquity, and is nover applied in the present 
flay to good watches: Saunier apologises, indeert, for 


taking up space with a consideration of its properties, 
and excuses himself on the ground that there is a very 
large number of these watches in use in the French 
provinces. In the canton of Berne there are still made 
over 300,000 verge watches. Consequently M. Saunier 
points out the watchmaker will, for a long time to come, 
tind himself called upon to repair them, and ought to 
know something about them; and to those who take an 
interest in the peculiarities of mechanism we can recom- 
mend the chapters devoted by our author to the considera- 
tion of the verge escapement. It might be supposed that 
the better the materials of which it was made the better 
would be its performance, but M. Saunier shows that this 
is not the case. Thus while in all other watches the staff 
or axis carrying the balance always rotates in jewels, one 
at each end, jewelling the staff of the balance of a verge 
watch tells against its accuracy of performance. 

Many watch escapements have been invented and tried, 
but there are only four which have ever enjoyed much 
favour. These are the verge, the horizontal, the duplex, and 
the detached lever. The first, as we have said, is practically 
extinctinthiscountry ; thesecondismorecommonly met with 
than any other ; the third, while almost unequalled for time- 
keeping qualities, is expensive to make, because if not of 
very superior workmanship it is one of the worst escape- 
ments in existence, and being only used with success in 
costly watches, it may, too, be said to have died out. 
The detached lever is the escapement fitted in the present 
day to all English, and many French and Swiss watches. 
It can be made to perform very well in watches sold at a 
moderate price—good silver lever watches can be had for 
£4 each—while it gives admirable results combined 
with a compensation balance, when its workmanship is of 
the highest type of excellence. It is doubtful, however, if 
the best modern lever watches keep as good time as the 
duplex watches of such old firms as Arnold and Dent, 
which, as we know by personal experience, are still met 
with capable of keeping time to one minute a year, a per- 
formance nearly equal to that of a chronometer. To 
realise what this means, let us suppose that the 
space passed over every hour by the point of 
the minute hand was Gin. Then in 365 days it would 
traverse a space of 4380ft. If we suppose that it lost one 
minute in that time, then the difference between the space 
actually traversed and that which ought to have been tra- 


versed would be 0O'lin., or ai of the whole distance 


traversed. A statement such as this will help our readers 
to realise the perfection to which horology has been carried. 
M. Saunier does not do justice to the duplex escapement, 
which he regards as little better than the horizontal, 
which last is not to be compared with it. But M. 
Saunier admits that French duplex watches were not 

roperly made, and this explains his adverse criticism. 

Te says of the duplex escapement, after explaining 
that steel will not make a good scape wheel, because it is 
liable to form an oxide if the oil is not perfect : “ Although 
such a disadvantage is not possessed by a brass wheel, it 
has another almost as serious, namely, the difficulty expe- 
rienced in cutting it. Brass is always distorted by a kind 
of molecular change set up by the impacts and pressures 
which are unavoidable in cutting a wheel. Hence it is 
exceedingly difficult to form accurately teeth that are so 
fine as those of the resting wheel. The best wheels that 
have been made up to the present were made in England. 
They are beautifully finished. The methods and tools, 
however, employed in their construction are kept secret by 
the workmen in whose possession they are. The metal of 
which they are formed is an alloy resembling well- 
hammered brass, but better able to resist distortion when 
the wheel is being cut. It is known in France as English 
brass—laiton Anglais.” This is interesting testimony to 
the skill of the English watchmaker. 

The cylinder or horizontal escapement is made in vast 
numbers. The performance of watches fitted with it is 
quite good enough for most people, who are perfectly con- 
tented with a watch that does not require to be set more 
than once a week. But no horizontal watch will satisfy 
the demands of those who require anything approaching 
to accuracy. To obtain this a compensated nee is in- 
dispensable; but the errors due to the variation in dead 
friction caused by changes in the fluidity of the oil are 
so great in the horizontal watch that a compensated 
balance cannot be used. Indeed, the best results are 
obtained by using gold for the balance, as unless the 
balance expands the watch will gain in hot weather as 
the oil becomes more fluid, and lose in cold weather as the 
oil becomes thick, which result is directly opposite to that 
which takes place in watches using little or no oil, and with 
detached escapements. M. Saunier deals exhaustively with 
every conceivable question that can arise concerning the 
horizontal escapement. It is a remarkable circumstance 
that, although the escape wheel is of very peculiar form, 
and the balance staff complicated by the presence of the 
cylinder, such is the perfection to which watchmakers’ 
tools have been brought, that it is one of the cheapest 
escapements which it is possible to make. 

Here for the moment we must suspend our notice of M. 
Saunier’s volume. We shall return to its consideration in 
an early impression. 


ELECTRICAL ACCUMULATORS OR SECONDARY 
BATTERIES. 
By Proressor Ouiver J. Loper, D.Sc. 
No. III. 

To understand fully the action going on in a Faure cell it 
is necessary to know something about the salts of lead ; for 
at the present time lead seems by far the most suitable 
material for secondary batteries, 

The protoxide of lead is called litharge, and is of 
a yellow or puce colour. Its constitution is PbO, 
and its atomic weight therefore 223. The interme- 
diate oxide is red lead, or minium, and its consti- 
tution appears to vary from Pb, O, to Pb, O,; but 
it ie tuost commonly the latter, and its atemic weight 
therefore 685, The .peroxide, or black oxitle, or heavy 
lead ore, is PhO,, at9mic weight 239; and it differs from 


the two preceding oxides in being a conductor of electricity, 
just as the peroxide of manganese Mn OQ, is. 

The sulphate of lead, PbSO,, is also important in the 
present connection, It is a dirty white non-conducting 
substance, slightly soluble in strong sulphuric acid, but 

uite unsoluble in dilute acid and in water. It will be 
ormed, of course, as; soon as red lead or litharge are put 
into dilute sulphuric acid; and unless there is an excess 
it may happen that all the acid gets used up in this way, 
leaving only water, in which case the liquid will cease to 
conduct. A Faure cell must therefore contain a consider- 


able space for the acid liquid in addition to the space occu- - 


pied by the plates and their coatings. But even then the 
strength of the dilute acid will become gradually weaker 
if a new Faure cell is allowed to stand for some time 
before a current is sent through it ; and its resistance will 
accordingly be pretty high when you begin to charge. 
While the current is passing, however, the Pb SO, formed 
while standing will be gradually decomposed, the lead 


being either reduced or oxidised, and the acid being ~ 


reformed ; so that the resistance of the cell will gradually 
diminish for this reason. It will also diminish for two 
other reasons, one of which is that the liquid is warmed 
by the current, and the average number of dissociated 
atoms thereby increased; while the other is that the 
spongy lead formed on the — plate, and the peroxide 
formed on the + plate, are both conductors ; and hence the 
acting surfaces of the plates are practically slowly advancing 
to meet each other all the time the current is charging the 
cell, and the layer of non-conducting oxides and sulphate 
is gradually diminishing in thickness, Hence the urgent 
necessity for the flannel or felt between the plates. For 
if ever, in the process of charging, any portion of the 
ar ym were to reach across to a portion of the spongy 
ead, a bridge of metallic conduction would be completed, 
and the cell would be short circuited. It would be as 
reasonable to try and charge up a bit of copper wire as 
such a cell. 

We perceived in the last article that a current of one 
Ampére was able, in 108 hours, to oxidise a pound of 
litharge to peroxide on the positive plate of every cell 
through which it is passed, and to reduce a pound to 
metallic lead on the negative plate in the same time. 

The oxidation of a pound of minium (Pb, O,) to the 
peroxide can be effected by a rather less quantity of elec- 
tricity, namely, by ““ = 70 Ampére-hours; there 
being four bonds joined up when Pb, O, is oxidised to 
3(PbO,). But to reduce minium to metallic lead requires 
a greater quantity—eight bonds having to be loosed— 


namely, oo = 140 Ampére-hours. Hence, provided 
there is no waste and no gas given off, twice as much 
minium will be oxidised in each cell by a given current as 
is in the same time reduced. But with litharge the quan- 
tities oxidised and reduced are equal. When minium is 
used, therefore, either the coat of it on the + plate must 
be considerably thicker than the coat on the negative, or else 
the + plate itself must be expected to be eaten into some- 
what before the reduction on the other plate is finished, and 
must be made of sufficient thickness to stand it. 

Every pound of metallic lead thus oxidised to peroxide 
will require been = 230 Ampére-hours of electricity. 

‘ 

If any gas is given off, every pound of hydrogen collected 
accounts for 12,000 Ampére-hours; or, as a pound of 
hydrogen occupies about 180 cubic feet under ordinary 
circumstances, we may reckon the electricity necessary as 
67 Ampére-hours per cubic foot of hydrogen. If any free 
oxygen is detached, the electricity may be reckoned at the 
rate of 134 Ampére-hours per cubic foot, or 1500 Ampére- 
hours per pound. 

Now let us take a single Faure cell charged with 
minium, and pass through it a measured current of C 
Ampéres for an observed time of T hours. Let the 
evolved be collected, and found to consist of h cubic feet of 
hydrogen and g cubic feet of oxygen. Let the weight of 
minium reduced to metallic lead on the negative plate be 
called x, and thejweight oxidised to peroxide on the positive 
plate be called y, both being expressed in pounds 
avoirdupois, Further, let z pounds of the + plate itself 
be oxidised to peroxide; let a small quantity, say 
u pounds, of hydrogen remain associated with the nega- 
tive plate, either mechanically as bubbles, or as a sort of 
alloy ; and let v be the weight of oxygen likewise liberated 
but unable to escape, or else used up in some indirect way. 
Then the following two equations render a full account of 
all that has gone on, as far as electrical laws can express it : 

CT = 70y + 2302 + 1500 v7 + 134g 
CT = 140 2 + 12,000 u + 67h 

The quantity g is probably zero if a properly weak 
current has been used in charging. The quantities «~ and 
v will also probably be small ;* and, therefore, perhaps, 
for practical purposes it may be sufficient to write 

CT= 70y + 
CT = 140x+ 67h 

Now h, the volume of gas evolved, can be easily collected 
and measured. There remain then the three unknown 
quantities « y z. The above two equations are of course 
not sutticient to determine them, but they show us the 
kind of relation which must exist between them, on the 
hypothesis that « and v are negligible. Especially we 
learn how much the + plate will have been attacked 
at any time after the whole of its minium layer has been 
reduced. 

The most direct way of determining C T is to insert in 
the circuit some kind of voltameter, say a couple of large 
copper plates immersed in a solution of sulphate of copper ; 
then by the time that one of the plates has gained, and 
the other lost, P pounds in weight, the quantity which has 
passed will be 

“on P =377P Ampére-hours, 
OJ. 


* They are multiplied by largo coefficients though, and I am by no 
Means sure how far it is practicable to neglect them, 1 believe the 
tethiced lead is slloyed pretty strongly with hydrogen; 
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CAUSES OF AND REMEDIES FOR BAD TRADE. 

In his paper recently read before the Society of Arts, Mr. 
Walter Browne gave a remarkable comparative table of the 
fluctuations, during the last half century, which have occurred in 
the iron trade, in the bank rate, and in the harvests of England, 
and also in the railway enterprise both of England and the 
United States. This table has since been published in the 
Society’s Journal, and we shall not reproduce it ; but its results 
are more clearly and effectively conveyed by means of the two 


any other trade has a direct influence upon the demand for iron. 
Moreover, as the whole of the raw material is produced, and the 
manufacture carried on, in our own country, the trade is practi- 
cally independent of political or foreign complications. Thus if 
the cotton trade, vast as it is, had been selected as the standard, 
it is obvious that the years of the “cotton famine” would 
appear as the very worst in the history of trade ; whereas that 
famine was produced by a purely artificial scarcity in that par- 
ticular article, and the general trade of the country was sound 
and increasing. 


of the world. To show its falsity, we need only remember that 
the greatest of modern days, so far as currency is con- 
cerned, was the discovery of Australian gold about 1848. But the 
whole effect which can possibly be ascribed to this is an abrupt 
rise in iron for a few months in 1848, followed by a fall to below 
its former level. The make of pig iron, and the amount of 
exports, are absolutely unaffected by it. Again, the exceeding 
lowness of the Bank rate in 1867-8, and again in 1874-6, was 
powerless to renew enterprise and bring about a return to pros- 
perity. The City of London, in fact, is not the heart of Bee 
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annexed, in which the successive years are given along 
the bottom, and the rise and fall of the various lines mark the 
rise and fall in the quantities or values of the various items 
which are tabulated. Thus in the first table we have represented 
for each year the number of tons of pig iron made, the number 
of tons of iron and steel exported, and the number of miles of 
railway opened both in the United Kingdom and the United 
States ; while in the second table we have the price of Stafford- 


shire marked bars and of steel rails, the bank rate of discount, 


Taking, then, the iron trade as our standard, three items con- 
nected with it are given, as gauging, amongst them, its true con- 
dition and progress. These are—the amount of pig iron made, 
the amount of iron and steel exported, and the price of Staf- 
fordshire marked bars, as the most authentic representative 
of the price of finished iron generally. Of course, after taki 
account of all these, the results are still very rough, and liable to 
be modified in various ways ; but of all the materials existing 
for a theory of trade the same may be said. 


land ; her commercial life, happily for herself, is dependent on 
no such limited and feverish an organ. 

The same will follow with regard to another cause, not touched 
on in the paper alluded to, viz., the fiscal arrangements of the 
country. It must be somewhat of a shock to our ardent 
free traders to see that Sir Robert Peel's great change 
of policy, so much fought over then and since, fails to make 
itself known, by the very slightest trace or indication, in these 
tables of assured facts as to England's progress, To say that 
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and the yield of wheat in the United Kingdom in bushels per | 


acre. 

The object of bringing together this particular set of items | 
was to give in one view the progress of the manufacturing pros- 
perity of England, and the influence exercised upon that progress 
by some of the chief causes which have been assigned for it. 
By a careful study of the diagrams much may be learnt on these 
questions. It is necessary, however, to settle the preliminary 
question—whether we are right in taking the condition of the 
‘ron trade as the best index to the general condition of trade in 
our country? On this, however, engineers, at any rate, will not 
feel very much doubt. To measure the trade of the country, as 
a whole, is impossible, since of its largest factor—the home 
trade—no general record is kept. Some trade, of which records 
are accessible, must therefore be selected to represent the total ; 
and the iron trade is the best, for this simple reason, that iron in 
one form or another enters into the apparatus and means of 
manufacture of every other trade, and therefore a variation in 
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Let us see in the first place how far the two causes usually ad- 
duced for fluctuations in trade are shown by the diagrams to 
have a real effect. These are, in the briefest terms, harvests and 


| currency. As to the first we need go no further back than 


last year—the returns for which are necessarily not included— 
for an example of a real and general revival of trade at the very 
moment of a bad harvest almost throughout the world. Again 
it will be seen that bad harvests in 1869-1873 did not hinder the 
enormous wave of prosperity in 1872 ; and it also appears that 
good harvests in 1868 and 1848 did not avail to remove the 
depression existing at those periods. Hence, while no one 
would dispute that agood harvest is a good thing, and must at 
least tend to promote activity in trade, it appears by the un- 
answerable evidence of facts that it is not really an important 
factor in the case. The same may be said, with even more con- 
fidence, of the other alleged cause, namely the currency. This, in 
fact, is little more than a figment of the financial speculators and 
doctrinaires, who delight in fancying that they govern the affairs 


1870 75 1830 

the great extension of English trade, especially her foreign trade, 
began with the era of free trade—that is about 1848—is simply 
untrue. A glance will show that it dates, not from 1848, but 
from 1837 ; by 1848 both the make of pig iron and the exports 
of iron and steel had attained a steady and assured rate of 
| increase, shown by uniformly rising lines, upon which the great 
| fiscal change does not make the slightest impression of any kind. 
| We are often told that a nation cannot be made ee by 
Act of Parliament; and that a nation cannot be made prosperous 
by Act of Parliament is at least as certain a truth. 

It remains to say a word on the proposition which formed the 
thesis of Mr. Browne’s paper, and on which he founded the 
deductions which we quoted in our issue of February 3rd. This 
is that the extension of new industrial enterprises was the real 
and immediate cause of the prosperity of trade; and this he 
exemplified by the case of railways, as constituting by far the 
largest development of new enterprise which has taken place in 
our era, The facts of the diagram certainly lend themselves 


| | 
| 
| 
| 
| 
| 
| 
| Wheat yieldpp stele) | | | | | | | mm | | 
| | | | | ge re | | } | = ~4s 


JuNE 16, 1882. 


THE ENGINEER. 


441 


strongly to this view. The development of English trade begins, 
as we have seen, in 1837 ; and this was just at the close of the 
first great era of railways in 1835, when they had therefore 
become an accepted field for enterprise, and their immense 
services in cheapening transport had been fully recognised. 
Another great rise in prices, and also an increase of exports, 
marks the second era of rapid extension, beginning in 1844 ; 
and a heavy fall in prices followed its termination, though, as 
will be seen, the total make of pig iron still continued to increase. 
It would seem therefore that this crisis was rather a financial 
than a commercial one. Of late years it has been American 
rather than English railways that have shown their influence 
upon trade. The effect of the enormous extension of United 
States railways in 1869-70, and again in 1878-9, is most clearly 
demonstrated by the great advance in prices and production 
that immediately followed—thus showing it to be a result, and not 
acause, The origin of both these great movements in trade has 
been much debated; but these figures, we think, make the 
matter clear at a glance. <A great contrast is afforded by the 
uniformly low level of the line representing English railway 
extension, which in itself throws much light upon the long- 
continued dulness of the trade in English railway plant of every 
description. 

Our readers will doubtless be able to utilise these 

et further for themselves, as a means of tracing out what may 

termed the natural history of trade fluctuations. 


THE UNION PACIFIC RAILWAY AND THE 
COLORADO STATE. 


As most of our readers are aware, railway enterprise is very 
active now in Colorado, and the following notes on the railways 
and the country through which they are passing, written by Mr. 
J. Causley in the Union Pacific Railway engineers’ camp on the 
Snake River, will be found of interest. 

The State of Colorado is nearly equally divided between 
mountainous and prairie land, the western half being moun- 
tainous, the eastern prairie. In the mountains are many rich 
mineral districts and a number of mining towns, to which new 
ones are added every year. At the foot of the mountains is a 
strip of good arable land, on which fine crops of wheat 
are rai particularly in the valleys of the Cache la 
Poudre, Big and Little Thompson Boulder, Clear Creek, and 
Platte rivers; in the northern part of the State irrigation is, 
however, generally n . In this district are several 
flourishing towns, of which the City of Denver, the capital of 
the State, is the largest and chief railroad centre. It is 
situated on the south fork of the river Platte, sixteen miles east 
of the mountains and a little south-east of the middle of the 
northern half of the State. In the southern half, Pueblo is the 
chief town, and becoming an important railroad centre also. 

There are coal mines near the mountains west and north-west 
of Denver, at Golden Boulder, Erie, &c. In the south at 
Trinidad and Cafion City, in the west on the Gunnison, also in 
other parts of the State, coal beds have been found and are being 
opened. The railroad communication with the east is in the 
south by the Atchison, Topeka, and Santa Fe, which comes 
to Pueblo; in the north by the Kansas Pacific, owned by the 
Union Pacific Company, which passes through Wyoming territory, 
a little to the north of the State of Colorado, From Cheyenne 
—516 miles from Omaha—on this line, the Denver and 
Pacific, owned by the Union Pacific—runs south, passing 
through the farming towns of Gruby on the Cache la Poudre 
river and Evans on the south fork of the Platte to Denver. 
From Colorado Junction west of Cheyenne—on the Union 
Pacific—the Colorado Central, worked by the Union Pacific 
under a lease, runs south-west, then south through the towns of 
Fort Collins on the Cache la Poudre, Loveland on the Big 
Thompson, Longmont on the St. Vrain, Boulder on the Middle 
Boulder, to Golden on Clear Creek, west of Denver and sixteen 
miles from it by railroad, and thence to Denver. 

From Golden the narrow gauge line of the Colorado Central— 
3ft. gauge—runs west up Clear Creek Cafion to Blackhawk and 
Central, two adjoining towns, which have grown into one, and 
form one of the oldest and most important mining centres in 
the mountains. There is a large amount of fine milling gold 
ores in this district which is worked in with stamp amalgamating 
mills, while the rebellious ores, of which there is a quantity 
also, are sold to the smelters in Golden and Denver ; Central is 
twenty-four miles from Golden. A branch of this line goes 
also to Georgetown, another mining town, thirty-four miles from 
Golden. From Georgetown to the Continental Divide at Love- 
land Pass—elevation 11,874ft.—is sixteen miles. A line further 
west has been located by this route, and nine miles of the 
grading let. Another company is making a tunnel through the 
pass and has 310ft. of headings and about 300ft. of apprvaches 
completed, 

The Union Pacific Company has bought the Denver and South 
Park Railroad, which runs through several mining towns in the 
mountains to Leadville, the centre of the Carbonate district, which 

grown so enormously during the last four years, and now 


contains fully 30,000 inhabitants. Besides these there are other | P® 


small branches. 

From Denver the Denver and Rio Grande runs south, passing 
Colorado Springs to Pueblo, then further south to Trinidad— 
noted for its coking coal—and New Mexico, with branches into 
the mountains, also from Pueblo it has western branches passing 
Caion City—where there are large coal mines—and running to 
different mountain mining towns, the principal of which is Lead- 
ville. Last year the Union Pacific completed the Julesburg cut- 
off, 151 miles long, from Julesburg on the main line to Evans on 
the Denver Pacific, shortening the distance from Omaha to 
Denver 57 miles, i.¢., from 626 to 569 miles, and also greatly 
reducing the grades and sharpness of the curves, for this line has 
no curve over 1 deg. —5730ft. radius—and no grade steeper than 
16ft. to the mile. Last year this company did location and con- 
struction on what it has named the Gruby Salt Lake and Pacific 
Railroad, that is, lines leaving the Colorado Central Railroad at 
Fort Collins and at Boulder. From Fort Collins it located and 
graded a line east to Gruby, nearly 25 miles, to connect with 
the Julesburg cut-off. A quarter of this has the bridges and 
culverts in, and about two miles of iron are laid. It will be com- 
were when the ties come down from the mountains on the spring 

hets. As theiron is laid the material will be sent on, also the 
steam pile drivers to drive the piles for the bridges. West from 
Fort Collins a continuation of this line has been located up the 
Cache la Poudre river into the mountains, of which twelve miles 
have been graded, the bridges and culverts put in, and the iron 
laid on six miles of it. West of Fort Collins in the Hogbacks— 
a local name for the sharp ridges, generally north and south in 
direction at the foot of the mountains caused by the silting u 
of the strata—are some excellent sandstone quarries giving bo’ 
flag and dimension stone. To reach these a oa line 
was built last year and opened last winter. It leaves the 
line of the Gruby, Salt e, and Pacific at five miles west 
of Fort Collins and runs south along a north and south valley 


west of the first line of Hogbacks for ten miles. Starting from 
near the end of this line is a mile of switch back up to some of 
the quarries. On this line, running north—in which direction the 
the full trucks will go—there are down grades as steep as 1 in 50, 
while there is no up grade heavier than 1 in 200, From Boulder a 
narrow gauge line—Gruby, Salt Lake, and Pacific Railroad—gauge 
8ft., has been located and is being constructed westward in the 
mountains through Boulder and Four Mile Caiions up Pennsyl- 
vania Gulch, &c., of which to station 804—100ft. stations—is 
graded and the graders at workfurtheron. This line, as did the 
Colorado Central from Golden to Black Hawk and Georgetown 
when it was constructed, encounters great engineering diffi- 
culties ; miles of 1 in 25 grade are used, and in places the grade is 
as steep as 1 in 22, At Boulder the elevation is 5370ft., while at 
station 804 it is 8010ft. The curves also are very sharp, up to 
80 deg.—radius 193ft. There is one curve reversing from a 
a 28 deg. toa 80 deg.; also to gain elevation between stations 700 
and 1200 there are loops requiring eleven miles of road to gain 
four miles in distance. 

On the Union Pacific broad gauge, i.¢., standard gauge 4ft. 84in., 
where the ground is difficult 1 in 50 for incline and 10 deg. for 
curves are generally considered the maximum, but in the Poudre 
Cafion there is a curve of 11 deg. The road bedin embankment 
is 12ft. wide for low fills ; for fills over 4ft. or 6ft., according to 
traffic, &c., 14ft.; side slopes generally 14 to 1, flatter when 
required, In excavation the base is generally 16ft., to allow for 
a 2ft. ditch on eachside. In ordinary ground, side slopes in exca- 
vation generally stand very well at 1:1, which is reduced for 
harder material, and to } : 1 for rock. 

In earth most of the grading is done with plough and scraper, 
and where earth can be got readily it is seldom hauled more than 
600ft., but borrowed at the sides of the embankments and wasted 
at the sides of the cuttings. Cuts 15ft. or 16ft. deep are made 
with the scraper, inclined runways being scraped out at intervals 
at the sides. In earth excavation the first 100ft. at each end of 
a cut is not paid for. The number of cubic yards in the em- 
bankment and excavation is estimated. Here—east of the 
mountains of North Colorado—the work is generally paid about 
14c. per cubic yard earth ; 50c. per cubic yard loose rock, and 
1 dol. 25c. to 1 dol. 50c. solid rock. Solid rock in cutting is sub- 
graded lft. 

The ordinary low bridges on the extensions and side lines are 
usually of wood. Where piles cannot be driven they are com- 
posed of baulks of 12in. stuff with cap, sill, two vertical, and two 
inclined posts, framed together, placed 16ft. or 20ft. apart, and 
stringers on which the ties are laid. There are two stringers 
when the baulks are 16ft. apart, each made of three pieces of 
16ft. by 6in. by 14in. stuff bolted together, with packing blocks 
between them. When the baulks are 20ft. apart, 20ft. by 7in. by 
16in. stuff is used. These are employed for bridges to about 
30ft. in height. Those near that height are braced with sway 
and diagonal braces. Above that height two tiers of posts are 
used, five generally support a cap every 16ft. or 20ft. They are 
generally driven as far as they will go with a 24 ewt. or 26 cwt. 
hammer, fall about 20ft. 

Ties are placed 2ft. apart, centre to centre, and the rails spiked 
to them with two spikes per rail to each tie. The rails are con- 
nected with fish-plates. The ties are generally laid down on the 
grade without ballast under them, and surfaced up to their tops 
with the adjacent soil. On the main line the rails are steel ; on 
branch lines generally 56 Ib. iron. Stone, or wooden box culverts 
are put in according to circumstances. The Union Pacific is not 
online strongly on the eastern slope this spring, but is devoting 
its attention chiefly to the extensions west. The Oregon short 
line is being pushed forward with great energy to reach Baker 
City, Oregon ; then it will probably be extended to the Pacific. 
Last year there was a great railroad building excitement in 
Colorado. The Denver and Rio Grande had an army of men 
working there and further south, and filled the mountains with 
surveying ies. 

The Atchison, Topeka, and Santa Fe were working. The Den- 
ver and New Orleans did a great deal of ing. 

Amongst smaller companies in northern Colorado, the Denver, 
Western, and Pacific built from Denver to Erie and up the St. 
Vrain, about forty miles. The Denver, Salt Lake, and Pacific, 
narrow gavge companies, completed a line up the South Boulder 
to the mouth of the Cafion, about thirty miles. A narrow 
gauge was built from Denver to Longmont ; but they are doing 
hardly anything now. 


LETTERS TO THE EDITOR. 
[We do not hold ourselves St the opinions of our 
correspondents, 


BOILER INSPECTION, 

Srr,—Some strange remarks were made in two letters which 
appeared in last week’s ENGINEER—one signed by Mr. John Swift and 
one signed ‘‘ Engineer.” The letters appear to be in answer to 
the article in THE ENGINEER respecting boiler insurance, and 
eee contradict the sensible and just remarks in that article. 

o prudent man will think for a moment that an insurance com- 
ny, having over 20,000 boilers under their supervision, will, for 


the sake of the profit derived from the insurance of a boiler, give 
a guarantee that the boiler is in order, and safe to work at such or 
such a pressure, knowing at the same time that it is not so, 

From the remarks of ‘‘ Engineer,” he would lead people to 
think that such a company’s inspectors are not reliable, and also 
states that the inspectors of the Manchester Steam Users’ Associa- 
tion and those of another company are better men. ‘‘ Engineer” 
is not aware that there are men in the Steam Users’ Association 
who have been inspectors for other companies, and that there are 
also men in other companies who have been inspectors for the 
Manchester Steam Users’ Association. 

All inspectors are generally taken from one class of men, and 
are generally of average intelligence, that is, good practical 
mechanical engineers, with, of course, some theoretical knowledge. 
“Engineer” knows little of boiler inspecting when he talks of a 
boiler being hammered all over by an inspector. Boilers in some 
ironworks have not the best care and attention, they are often in 
the open air with a slight brick covering, through which the rain 
soon reaches the _ and flues, seldom any treatment to get rid 
of scale, and little attention to regular cleaning or use of blow- 
out taps; heavy — and + working, often fired from a 
puddling, ball, or mill furnace. From the latter I have seen a red 
flame after passing through tube and bottom and side flues of a 
Cornish boiler. 

Respecting the Radcliffe explosion, a boiler may take serious 
harm from one inspection to another—that is, twelve months. I 
know a case which came under my own notice; a Lancashire boiler 
was under an insurance peg eng but owing to an entire change 
in the firm, it was taken from the insurance company’s care. 
Eighteen months after their last inspection I made an examination 
of the boiler, and found the plates over the seatings to be corroded 
almost through, caused by dampness in the flues, From the 
active nature of the corrosion, Iam quite sure it had all taken 
place in the eighteen months above stated. 

Manchester, June 12th, 


INSPECTOR. 


S1n.—Your correspondent John Swift, in his letter of 7th June, 
is evidently very bitter against the boiler companies, 


He does not mention, however, that not twenty years ago he was 
in the employment of one of these ——— and seems to forget 
that within three years he applied for an agency of a er 
insurance company. His own words will best explain his views at 
that time: “‘If I could insure, I have no doubt I could do very 
much more business, as rightly or wrongly, the majority of boiler 
users have decided in favour of boiler insurance in addition to 
boiler inspection.” SECRETARY. 
Manchester, 14th June. 


CONTINUOUS BRAKES ON METROPOLITAN RAILWAYS. 


have read your article on ‘‘ Continuous Brakes” with 
interest. Permit me to say that you have overlooked the influence 
of want of repair. While the brake tackle is in good order the 
trains run quietly enough, but there is none of it in good order on 
either line, and the result of slack joints is a jumping and kicking 
of the carriages, which you will find quite perceptible in houses near 
the line, If the Duke of Westminster can induce the locomotive 
and carriage ee of the metropolitan railways to do 
their duty and keep the brakes in order, he will have no further 
cause of complaint. 

Earl’s Court, June 14th. 


THE PHYSICS OF THE EARTH’S CRUST. 


Simr,—The reviewer of my ‘‘ Physics of the Earth’s Crust,” 
says, at the bottom of p. in your issue of the 9th instant, 
that, assuming my calculated estimate of the radial contraction of 
the globe, viz., 3479ft. (p. 72)—“‘ If we put r = radial contraction, 
we should then have, even upon this calculation of the quantity of 
material at disposal for elevations above datum or deep sea 
bottoms, an average height of elevation of r+(2°88r)=13,498ft., 
which is considerably above 9504ft.”—my estimate of the existing 
elevations above datum, if spread over the whole globe. 2°88 is 
here the ratio of the water area to the land area, or of 146 millions 
of square miles to 51 millions. The above equation means that the 
volume by which the entire globe has been diminished by contrac- 
tion, is the same as that of a block of the area of the continents, 
and 13,498ft. high. The conclusion which he draws from this 
calculation seems to require that the volume, by which the globe, 
as a whole, has contracted, should be available towards forming 
elevations. This is not according to the supposition upon which my 
estimate of the said radial contraction has been based; for that 
0 an absolute loss of volume to that amount through cooling. 

t is a very important question whether or not the water of the 
ocean can gain access, and supply the steam which is the motive 
power in volcanic eruption. I have given what seem to me 
reasons why it cannot. Iam not alone in that opinion. It would 
have been more satisfactory if the reviewer had replied to my 
arguments, instead of merely stating that he did not consider them 
worth mention. 

My work does not claim to be a record of experiments. Experi- 
mental results are the materials which the mathematical reasoner 
is permitted to make use of. Itis an ordinary case of the division 
of labour. O. FISHER. 

Harlton, Cambridge, 

13th June. 


TRIAL OF KIDD’S STEAM PUMP. 


Sir,—On Saturday last we tried, as in annexed, one part of the 
elevator I am on the point of erecting at the Sewage Works, Wat- 
ford, and which is very similar to that I exhibited at the Naval and 
Submarine Exhibition, and which you illustrated at the time, with 
the following results :—(1) With a steam pressure in the boiler of 
8 lb. per square inch, the column of water 9in. in diameter and 18dft. 
above the valve was raised fully 6in. (2) With 18 lb. pressure the 
action is violent, and the strokes about 25 per minute. (3) With 
40 Ib. pressure the action is very violent, the stream continuous, 
and the strokes much increased; the 7-horse power portable 
engine and boiler we used would not supply steam fast enough, 
because we had to keep the pump continually at work forcing per- 
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fectly cold water into the boiler at each stroke. (4) The tempera- 
ture of the pumped water in each case was 60 deg. at the inlet and 
at the outlet ; it was repeatedly tested with a couple of newly 62 deg. 
adjusted thermometers. (5) When left to itself and working 
automatically with 20 lb. steam pressure, the temperature was in- 
creased to 71 deg., or 11 deg. more at the outlet than the inlet. 
The cylinder, which is alternately the steam and water chamber, is 
12in. in diameter and 4}ft. in length. JouN H. Kipp. 
Westminster-buildings, Wrexham, 12th June. 


INJECTION CONDENSERS. 


Sir,—Having observed your remarks in THE ENGINEER of the 
2nd and 9th inst., relative to injection for condensing engines, I 
ve te hand you what little experience I have had on the subject. 
I have — thought that there could be no better pump or 
water-lifter than the condenser of a good working engine, the flow 
of water being steady in one direction, and not getting a check, as 
it does each stroke of a pump. I once pl a 6-horse power 
condensing engine on the top of a hill, and at fifty yards’ distance 
there was a l of water, when full, 20ft. lower than the con- 
denser, and the engine would work down to 24ft. to 25ft., perhaps 
more, only I had to return part of the water, and of course it got 
a little warm. The suction pipe was 2in. lead pipe, and I a 
hand-pump for starting with, and when the engine was fairl: 
precera I opened the communication betwixt condenser and poo 
and closed that with the pump-clack. On another occasion I had 
to do with a 25-horse power compound engine, 12in. internal and 
24in. external cylinders. In this case a cylinder had to be sunk in 
the bed of the Thames, 100 aay distant, and the engine was 
obliged to be kept 25ft. above this ; and at low tide the top of the 
cylinder was dry, so that all the water had to come through the 
sand. The vacuum was generally 28in. The engine was s 
from a cistern, and generally went on during low tide, unless the 
barometer was very low, when a little water had to be taken from 
the cistern. GEORGE HUNTER. 


Egham, June 13th. 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 

In the iron trade sheets continue to lead in activity, and this 
industry is so widespread in South Staffordshire, and affects so 
many brands, that its condition is of the utmost importance. Its 
present busy condition is therefore the more satisfactory. Galva- 
nisers and merchants are alike this week again in the market, the 
latter buying on Russian and Indian account in much part. To 
Australia also big consignments are being made of sheets in the 
block. Most of the mills are now making full time, and can see 
orders “‘ahead” for a comfortable distance. 

Sheet prices on "Change this afternoon were quite as strong as a 
week ago. Singles were £8 to £8 5s., doubles £8 10s. to £9, and 
lattens £9 10s. to £10. Galvanisers reported the receipt of good 
foreign orders, chiefly on South American and Antipodean account. 
For sheets of 22 w.g. to 24 w.g., bundled, delivered Liverpool, 
prices of galvanised sheets ranged from £14 to £14 10s. and £15, 
according to quality; £2 additional was required for 26 w.g., and a 
still further £2 for 28 w.g. 

_ Boiler plates were dull this afternoon, and indeed there is but 
little relief in the comparative stagnation which has overhung this 
branch of the trade for a long time. Common plates were to be 
had as low as £8 per ton, but the minimum for boiler qualities was 
£8 10s. Superior sorts ranged from £9 up to £910s. The com- 
petition of the North Stafford makers in this branch is rather 
severe. 

Some engineering sections of iron, such as Tee and rivet iron, 
were in fair inquiry—inquiry which was an improvement on a 
month ago. Common sorts of Tee iron ranged from £7 10s. to £8, 
and marked sorts from £8 10s. to £9 10s. Rivet iron, ordinary, 
was £8 to £8 15s.; marked sorts, £9 to £9 10s.; and double best 
sorts, £9 15s. to £10. 

Hoops are being rolled in good bulk for the home markets, for 
coopers’ use, and for shipment. For export, hoops were to be had 
at as low as £6 15s., but for home consumption £6 17s. 6d. to £7 
was demanded. 

The bar trade is reviving a little. The ‘‘list” houses, however, 
as a whole, still continue behind the makers of medium and 
common bars in the amount of work which they are doing. List 
quotations stand at: £8 2s. 6d. to £7 10s. for ordinary marked 
bars, £9 for best ditto, and £10 for double best. Best chain bars 
are also £9, and double best £10. 

Some Lincolnshire and Nottingham—‘Best Wood” brands— 
pigs were quoted 50s., but the figure was 2s. 6d. per ton in advance 
of buyers’ pockets. Leicestershire pigs were 48s. at railway 
stations, and 49s. at works. Derbyshire pigs—Clay Cross and 
Ainsworth brands—were priced at 47s. 6d., and this was really 
the top price that could be obtained for any of these foreign 
brands, except in a few special cases. South Staffordshire pigs 
were quiet at 37s. 6d. to 40s. for cinder sorts; 50s. to 52s. 6d. easy 
for part mines ; 57s. 6d. for best three-part mine pigs, and 65s. 
to 67s. 6d. for all-mine hot-blast sorts. 

Hematites showed a little more life, and consumers were less 
reluctant to give vendors’ prices. Actual selling prices ranged 
from 62s. 6d. to 65s. Tredegar and Wigan hematites were 
“quoted ” at this latter figure, and the former were firm at the 
price. Barrow hematites were quoted 67s. 6d., but the price 
could not be obtained. Blaina hematites were priced at 62s. 6d., 
and Brymbo ditto at 60s. 

Coal is unimproved in demand, and the prices are very low. 
The “‘list” price for blast furnace sorts remains at 10s. to 9s. 6d., 
but supplies are abundant at 8s. 6d. to 8s. in a general way. 
Forge coal is 5s. 6d. to 6s. 6d. per ton at the pits, and steam coal 
mined on Cannock Chase is as low as 5s. per imperial ton. A 
10,000 ton contract has just been accepted at this figure from the 
London and North-Western Railway Company. 

The masters in the Staffordshire and Warwickshire chain trade 
have recently reduced wages by from 10 to 15 per sent. The 
operatives contend that the masters have by this action violated 
the mutual agreement made in March last. At large meetings on 
Wednesday at Halesowen and Rowley the men declared that 
unless the reduction is withdrawn they will cease work after July 1. 

A conference of employers and operatives in the nut and bolt 
trade to reconsider the standard price list has recently been held 
in Birmingham. The men asked for about forty alterations in the 
present list, and obtained concessions in eight cases. On five of 
the smaller sizes of bolts an advance of 10 per cent. was offered. 
The men’s delegates were not satisfied, and subsequently the 
masters agreed to adjourn the question till the 21st inst. 

Many local gas engineers were away from the district on Tuesday 
at the nineteenth annual meeting of the Gas Engineers’ Association 
in the Hall of the Civil Engineers, Westminster, and the inaugural 
remarks of Mr. G. W. Stephenson have caused a good deal of 
comment. I notice that the Birmingham Gold Medal for origi- 
nality in connection with the manufacture and application of gas 
has been awarded this year to a London gentleman—Mr. G. T. 
Livesey. 

The Midland Railway Company is having plans made out for a 
proposed new line from Willenhall to Bridgenorth, a town on the 
south-eastern border of Shropshire, about 20 miles distant. If the 
project is carried out much benefit may be expected to accrue to the 
chain and nail making industries, which have their seats at the 
Willenhall end of the route, whilst towards Shropshire mining and 
brick-making industries, which are being started, will receive 
encouragement. 

The Silverdale Collieries of Newcastle-under-Lyne are to be 
abandoned shortly by Messrs. Stanier and Co., as the lease under 
which they are now beld runs out during the present month and 
the proprietors do not intend to renew. The extensive ironstone 
and coal-mining plant on their Apedale property will be kept on 
as usual, as also the six blast furnaces there. The Knutton mills 
and forges have lately been improved, and they have now a 

ter capacity for the production of plates, bars, angles, tecs, 
oops, and other description of finished iron. 


NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 

Manchester.—Although the weight of business actually doing is 
not more than moderate, the market seems to have taken a healthy 
turn. Makers all round are firmer than they were, and are not 
now disposed to book orders at the low figures which last month 
they were willing to take, advances of 1s. to 2s. per ton being 
asked in some cases. Buyers, however, do not show much inclina- 
tion at present to follow any material upward movement of the 
market; but although advanced rates tend to check business, 
there is a good deal of inquiry stirring, which would no doubt 
result in operations to a considerable extent upon the basis of old 
rates, and fair sales have been made during the week at an im- 
provement upon recent prices. 

Lancashire makers of pig iron are firm at 45s. to 46s., less 2}, for 
forge and foundry qualities delivered equal to Manchester, but 
they are doing very little business, and stocks are accumulating at 
works. Lincolnshire makers are holding out for an advance in 
prices, and business has been done on the basis of about 45s. and 
45s. 6d. for forge up to 46s. 6d. for foundry, less 2}, delivered 
into this district, which is about 1s. per ton above what orders 
were being placed at prior to the holidays, and in some cases 1s. to 
1s. 6d. per ton above these figures is being asked. Derbyshire 
iron is very irregular in price, but I do not hear of any business of 
- yore being done in this branch ; north country irons are also 
sti 


kept practically out of this market by the relatively higher 
prices ruling at Middlesbrough. 

In the finished iron trade business is still only quiet, and the 

usual June stock takings 


at many works probably to some extent 


interfere with the orders being given out just at present. Makers, 
however, are firmer than they were. Although sales have been 
made during the week at as low as £6 5s, per ton for bars delivered 
into the Manchester district, this is a figure which very few makers 
are now disposed to take, and iron offering in the market at this 


The manufactured iron trade continues steady. Plates command 
£7 to £7 5s. for immediate delivery and £6 15s, to £7 for forward 
delivery, all being f.o.t. Middlesbrough less 24 ze cent, discount, 
Angles are £6 7s, 6d. and bars £6 5s., both less 24 pe cent. 

Steel rails are not much in demand, and can be had in heavy 


price is chiefly through merchants; manufacturers’ quotati 
average £6 16s, up to £7 per ton. 

The engineering branches of trade generally throughout this dis- 
trict continue tolerably supplied with work, locomotive builders, 
boiler-makers, and sckeniion being mostly busy. The present 
unsettled state of affairs in Egypt is, however, interfering con- 
siderably with orders which usually come into this district for 
heavy machines connected with packing and shipment of cotton, 
and this causes some firms to be slack who would ordinarily be 
busy. Cotton machinists in some cases report rather a falling off 
in the quantity of work given out, and small jobbing founders 
complain that they are not getting very many orders. 

In connection with the proposed Employers’ Liability Act 
Amendment Bill now before eli and the recent decision 
of Mr. Rupert Kettle, which, if sound in law, would have rendered 
unnecessary an amendment of the Act with the view of prohibiting 
any contracting out of its provisions, I may mention that an 
authoritative legal opinion has been taken with regard to the ques- 
tion thus involved, the result of which has been to condemn on 
legal grounds the decision given by Mr. Kettle. The ground upon 
which this is done is that it appears Mr. Rupert Kettle was pro- 
ceeding on the provisions of Lord Campbell’s Act, which only gives 
the surviving members of a family or the executors of a deceased 
man the power to sue for the recovery of anything that the deceased 
could have sued for had he been alive, and for nothing else; there- 
fore if a man during his life and having control of his actions had 
signed away his right to proceed against his employers by mutual 
contract, the survivors or executors would under Lord Campbell’s 
Act have no remedy. 

The important ext in connection with the new Salford 
station of the London and North-Western Railway Company, and 
the enlargement of the Victoria Station of the Lancashire and 
Yorkshire Railway Company, have now made considerable progress. 
The contractors, Messrs. R. Neill and Son, of Manchester, have 
completed the substructure of the new Salford station, and the 
construction of the bridges crossing several adjacent streets is pro- 
ceeding. The most important of these is a massive straight plate- 
girder bridge, crossing Chapel-street and Gravel-lane on the skew, 
and which at the widest part will have a span of 157ft. The 
main girders which carry the bridge commence with two plates, 
and run up to eight in the centre, and have a depth throughout of 
12ft. Sin. For their size the girders are comparatively light in 
construction, the longest girder—157ft. 6in.—weighing 125 tons ; 
but this is slightly increased where the girders shorten, the next one, 
of 147ft., weighing 127 tons, asa greater weight of traffic will have to 
pass over this portion of the bridge. In the long girder I noticed 
a peculiarity of construction in the introduction at either end of 
internal stays running from top to bottom. Of these there are 
nine, five at one end and four at the other, and diaphragm stays 
extending 3ft. from the bottom are carried through the remaining 
vortion of the girder, which at either end will rest upon a sliding 

1-plate to allow for expansion and contraction. e ironwork 
for the bridges is’ being supplied by Messrs. Heenan and Wood- 
house, and the work of fixing is being done by Mr. Morris Owen, 
both local firms. The Victoria Station extension, which is in the 
hands of Mr. J. D. Nowell, of Manchester, is progressing rapidly 
with the foundations, which have been a difficult operation, and 
one-half of the new bridge which will carry York-street over the 
extension is completed, and the remaining portion which is in hand 
will be ready for traffic in the course of another month, when the 
only break to the completion of the Manchester Tramway system will 
beremoved. The Lancashire and Yorkshire Railway Company has 
also just ne a large new goods station in Oldham-road. This 
station, which covers an area of 138ft. by 141ft., consists of five floors 
besides the basement, and there are six lines of way into it, besides 
wide cartways on either side for the discharge and loading of 
goods. Steam power has been very extensively adopted for dealing 
with the traffic, the stages being fitted with a large number of 
steam cranes, whilst special arrangements for shunting as much as 
possible without the aid of locomotives have been made by the 
introduction of a number of constantly revolving capstans. The 
station has been built by Messrs. R. Neill and Son, and the 
machinery for dealing with traffic has been supplied by J. D. Wood, 
of Victoria Foundry, Bolton. 

In the coal trade, although the little extra pressure following 
the holidays has kept the pits rather better employed, business 
itself is very quiet, and in the best and second qualities of round 
coal there are a good many reductions going on. Commoner sorts 
for ironmaking purposes and engine classes of fuel are very plenti- 
ful, with low prices also — At the pit mouth the average 
prices are as under :—Best coals, 8s. to 8s. 6d.; seconds, 6s. to 7s.; 
common, 4s. 9d. to 5s. 6d.; burgy, 4s. 3d. to 4s. 9d.; and good 
slack, 3s. 3d. to 3s. 9d.; with common sorts, about 2s. 9d. to 3s. 
per ton. 

Shipping is very quiet, and there is a scarcity of vessels which 
also interferes with business. Extremely low prices are being 
offered at the high level, Liverpool, or at Garston docks, at 6s. 6d. 
to 7s. per ton. 

Coke is in moderate demand, with prices easier, to the extent of 
about 1s. per ton, good hard cokes averaging 11s., and common, 4s. 
at the ovens. 

Barrow.—I note a further improvement visible in the iron trade 
of this district, the demand from all quarters being increased. 
From information which reaches me, however, I hear that the busi- 
ness at"the works has not changed since one or two furnaces were 
blown out a short time since, and I think the upward tendency in 
prices may to some extent be owing to that; but no doubt the 
American and continental inquiry being larger has been the main 
cause of the rise of 2s. per ton all round in comparison with the 

rices of five or six weeks ago. Prices this week are—No. 1, 56s.; 
No. 2, 55s.; No. 3, 54s. net per ton, f.o.b. at west coast ports, 
in a three months’ delivery. I am informed that there has 
been but moderate business done during the week, but that 
the tone of the market has been much improved by the large 
contracts which have quite recently been entered into. There are 
about 50,000 tons in stock; but I am told that merchants and 
others hold a great quantity of it, and I am informed there will be 
a reduction of tonnage on the wharves and in the makers’ yards 
by the shipments to America and elsewhere, which will take place 
in the course of the next few weeks. In the steel trade large 
numbers of orders are held throughout the district, and I notice 
great briskness in ey ; but although iron is buoyant, steel 
prices do not improve, the net quotations for rails being this week 
£5 10s, ere is steadiness of tone and prices, so far as iron ore 
is concerned, 13s. 6d. being the quotation for inferior qualities; 
best ore, 15s. 6d., and containing 70 per cent. of metal. Steadi- 
ness prevails in the coal trade. 


THE NORTH OF ENGLAND, 


(From our own Correspondent.) 

THERE was a good attendance at the Cleveland iron market held 
at Middlesbrough on Tuesday last. The tone was cheerful, but 
there was not a great amount of business done. The ironmasters 
were firm to the prices to which they have held for some time, viz., 
43s. 6d. for No. 3 g.m.b., prompt delivery, and 1s. less for forge 

uality. Merchants who quoted 43s. 3d. last week now ask 

3s. 45d. For forward delivery somewhat less was asked. Buyers, 
however, were reluctant to purchase except to cover their 
immediate wants, and offers to sell forward at low prices were 
simply regarded as operations by ‘‘ bears.” Warrants were offered 
at 43s. 3d., but not many changed hands. Connal’s stocks have 
decreased during the week by 3333 tons, the quantity of Cleveland 
pig iren now held at their Middlesbrough stores being 13,073 tons. 


tions for £5 10s. per ton. 

The coal trade remains steady, without any change in quoted 
prices, 

On Tuesday afternoon the first general meeting of the creditors 
of Messrs. Johnson and Reay, iron manufacturers and collie 
owners, of Stockton-on-Tees, was held at the Queen’s Hotel, 
Middlesbrough, Mr. John Stevenson presided. Mr. W. B. Peat, 
provisional liquidator, presented a stat t of affairs. This 
showed that the total liabilities of the firm amounted to 
£168,397 Os. Sd., whereas the total assets amounted only to 
£4835 8s, 8d. The peculiarity of this case is that the works and 
collieries apparently belonging to the firm in question are really in 
the possession of two banking firms, viz., Lambton and Co., of 
Newcastle, and J. Backhouse and Co., of Darlington. In both 
cases the loose plant also belongs to the bankers under an allot- 
ment clause, the existence of which was, until the failure, unknown 
to the public or other creditors. This is one explanation why, 
with apparent control of so much property, the liquidating firm 
have so little to show for their unsecured creditors, when the full 
state of the case is revealed. It appears that secret allotment 
clauses were legal six or seven years ago, when these were made, 
but are illegal now, unless they are published as bills of sale. 
This, however, is small consolation to the suffering unsecured 
creditors, The general result of the meeting was that Mr. W. B. 
Peat, of Middlesbrough, was appointed trustee, with a remunera- 
tion to be afterwards fixed by his consultative committee. Upon 
that committee Messrs. T. H. Richardson, of Bolekow, Vaughan, 
and Co., H. A. Swan, of J. E. Swan and Bros., J. Stevenson, of 
Stevenson, Jaques, and Co., T. C. Hutchinson, of the Skinningrove 
—_ ieee and T. Kirk, of the Carlton Iron Company, were 
placed. 


On Tuesday afternoon the Westbourne Ironworks, Stockton, 
recently in the occupation of Messrs. J. Holdsworth and Co., was 
sold by auction by Mr. C. Willman, in the Board-room of the 
Royal Exchange. ‘The first bid was by Mr. Gladstone, of West 
Hartlepool, who offered £8500, but the works were knocked down 
to Mr. Wm. Whitwell, of South Stockton, for £100 more. 


At the Stockton Forge Company's works, on Tuesday last, a 
man named Jackson was carrying a ladle full of molten iron into 
the moulding shop. By some means or other the ladle was upset, 
and all the molten iron was poured among some standing water. 
Of course it flew in all directions, and injured Jackson so severely 
that he had to be taken to the hospital. Several of the other 
workmen had a narrow escape. 


Mr. Charles Hill, managing director of the Stockton Malleable 
lronworks, died at his residence at Hartburn, near Stockton, on 
Sunday last, after a somewhat protracted and painful illness, Mr. 
Hill, who was a Welshman, was first known in the north as mill 
manager of the Walker Ironworks, when Messrs. Losh, Wilson, 
and Bell were the proprietors, He afterwards became works 
manager at Consett, when Mr. Priestman was managing director. 
About the year 1860 he was selected to superintend the construc- 
tion of the new works to be erected for the Stockton Malleable 
Iron Company. On completion ,thereof he was retained as 
manager, and subsequently as managing director, which post he 
held till his death. Mr. Hill was highly respected for his ability 
and energy, and his loss will be keenly felt. The works which owe 
their existence and successful continuance to his skill and care are 
among the largest in the Cleveland district. Their output is about 
1500 tons per week. Mr. Hill leaves a large family to lament his 
loss. Mr. Alfred Hill, manager of the Hartlepool Malleable Iron- 
works, and Mr. John Hill, manager of the West Stockton Iron- 
works, are both his sons. The loss of another son who died 
recently is said to have so deeply affected his father as to have 
precipitated his death. He was interred at the Stockton Cemetery 
on Wednesday. 


The Middlesbrough Town Council are about to build a new town 
hall and other public buildings to cost £100,000. They recently 
advertised for plans, offering prizes for the best three sets of a 
and took the sensible course of engaging Mr. Alfred Waterhouse, 
the celebrated architect, to decide on their relative merits. Mr. 
Waterhouse awarded the first prize to Mr. G. G. Hoskins, 
F.R.LB.A., of Darlington ; the second to Messrs. G. Nichols and 
Sons, of London ; and the third to Mr. L. W. Ridge, of London. 
In accordance with the above decision the public buildings sub- 
committee was instructed on Tuesday last to advise the Council as 
° how they should proceed to carry out forthwith Mr. Hoskin’s 

esign. 

The American strike does not as yet seem to have had much 
effect upon the manufactured iron trade of the North of England. 
A certain inquiry for 1000 tons of plates from 00 to 6 b.w.g. has 
been in the market during the past week; but as it has been 
repeated through a great many channels, and has not yet been 
placed, it is believed to be merely a ‘‘feeler.” It is the kind of 
specification required for grain tanks, such as are common at the 
shipping ports of the United States. 

The liquidators of the Darlington Iron Company have issued a 
circular announcing a further dividend of 6s. in the pound, payable 
at the offices of Messrs, R, M‘Kay and Co., Middlesbrough. A 
previous dividend of 10s. in the pound has already been paid. It 
is expected that in many cases creditors will accept debentures for 
the remaining 4s. 

At the Rise Carr Ironworks, Darlington, a rather serious acci- 
dent has occurred. A number of men, including a foreman 
named Skidmore, were breaking up lumps of iron with a steam 
hammer on Saturday afternoon last, a heavy piece flew up, and 
striking Skidmore fractured his skull. He was taken home and 
lies in a precarious condition. 

It is stated that Messrs. R. Dixon and Co., shipbuilders, Middles- 
brough, have obtained an order to build three large steamers for a 
Dutch East India firm. They have previously built several for the 
same owners, . 

The last meeting for the session of the Cleveland Institution of 
Engineers was held on Monday last. A discussion took place upon 
a paper recently read by Mr. Thomas Allison, of Guisbrough, upon 
“The Geology of Middlesbrough and its Surroundings,” after 
which Mr. J. E. Stead, F.C.S., read two ays on chemical sub- 
jects; and then Mr. E. W. Richards, the president, exhibited 
drawings of some American blast furnaces, and made observations 
upon their structure and performance. 


THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


THE improvement in trade noticed last month, as evidenced by 
the Board of Trade returns, is still further proved by the returns 
for May. The total value of iron and steel exported was £2,780,661, 
the increase being rather over 13 percent. In rails and railway 
iron there was a slight falling off, the quantity last month being 
only 79,591 tons, = 88,715 a year ago. A heavy decline in 
the shipments to the United States accounts for the falling off; 
other markets show an increase. Steel, including Bessemer blooms 
and billets, was 50 per cent. more than a year ago. Hardware and 
cutlery have increased to the value of ~~ | £27,000—the im- 

roving markets being Germany, Australia, and the United States; 
Russias France, Spain, and India were less. Steam engines showed 
an increase of £36,000; Russia, Germany, Holland, nee, Bel- 
gium, Spain, and the United States showing improvement; in 
general machinery Germany, Kussia, Holland, Belgium, France. 
Australia, India, and the United States all took largely-increased 
values, the increase on the month being not far from 29 per cent. 


| 

| 
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Referring specially to the Sheffield trade with 
the United States, there is again an increase to 
be reported in May. ‘The total value of exports 
from the Consular district of Sheffield during last 
month was £125,329, an increase of £3949 on May 
of last year. Steel was exported to the value of 
£41,937, and cutlery to the value of £21,623— 
increases respectively of £11,834 and £2836 

An adjourned meeting of the coalowners of 
West and South Yorkshire was held at Barnsley 
on the 14th inst., when the committee appointed 
to wait upon the railway companies to represent 
to them the necegsity for a reduction in railway 
rates presented their report The committee 
stated that they had seen the directors of the 
Great Northern Company, who had promised to 
give the subject the most careful consideration. 
As yet no reply has been received from the 
company, and the meeting was further ad- 
journed. 

It is not often that a public company does well 
in the hands of the liquidator. A y t ex- 
ception to the general rule is the Northfield Iron 
and Tire Company, Limited, which lost some 
£50,000, including shareholders’ capital, before 
Mr. G. W. Knox, chartered accountant, Sheffield, 
took charge of the concern as official liquidator. 
He has worked the business to a profit of nearly 
£1800 on a turnover of £46,000; and in his new 
duty of manufacturing, has hit upon a compound 
iron and steel tire, which he has patented. This, 
he expects, will compete successfully, both as to 

uality and price, with the Bessemer tire. Mr. 
Freee. has drafted a scheme for the reconstruction 
of the company, with which the debenture-holders, 
creditors, and shareholders agreed on Tuesday, 
and the sanction of the Court has now to be 
sought. The Northfield assets are to be trans- 
ferred to a new company, and a prosperous future 
is anticipated. 

The statistics of Sheffield exports to the States, 
as given in my last letter, for May, were very 
satisfactory ; but those for the previous month, 
which have not been published, are not quite so 

leasing. The total value in April, 1882, was 
282,731, or £24,712 less than in April, 1881. 
Steel was exported to the value of £31,527, and 
cutlery £12,124—an increase in steel of £3358, 
and a decrease in cutlery of £2576. 

The Mayor of Sheffield recently presided over 
a meeting in London of municipal corporations 
who are supplied with gas by gas companies, and 
pledged the Sheffield Corporation to a part of the 
responsibility associated with being represented 
before the select committee. The Corporation 
have .approved of his worship’s action in the 
matter. The Electric Lighting Bill has caused 
much interest in this district, particularly since 
Chesterfield practically applied the light to its 
public places, and there is every prospect of the 
provisions of the Bill, when it becomes law, being 
taken advantage of, either by private enterprise 
or the Corporation. 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) 
A pecIDED change for the better has come 


Scotland, including all the iron-making firms, 
with two exceptions, issued an official report 
showing that since Christmas their private 
stocks of pig iron had been \decreased by fully 
40,000 tons. This intimation strengthened 
the market ey towards its close on 
Friday, and the tone of business was still further 
improved early this week by the discovery that 
the shipments of pig iron had very materiall: 
improved, being some 3000 tons larger on the wk 
than was expected. Prices of both warrants and 
makers’ iron have consequently been increasing, 
although there is less speculation than might have 
been expected in the circumstances. 

The small imports of Middlesbrough iron into 
Scotland, resulting from the maintenance of a 
high minimum price on the Tees, operates very 
favourably in the consumption of Scotch No. 3, 
for which there is a large and steady demand. 
The improvement that has taken place in the 
hematite trade has likewise had a very good effect 
upon the market, inasmuch as it has led several 
ironmasters to transfer furnaces from the manu- 
facture of ordinary pig iron to that of hematite 
pig. ‘The stocks in Connal and Co.'s stores have 
increased by only about 60 tons in the course of 
the week. There is a rather better inquiry for 
pig iron from abroad, and the market, on the 
whole, wears a much more cheering aspect than 
it did a week ago. 

Business was done in the warrant market on 
Friday forenoon at from 47s. 3d. to 47s. 14d. 
cash, and in the afternoon from 47s, 14d. to 
47s, 3d. cash and 47s. 4d. eight days, and from 
47s. 4d. to 47s. 54d. one month. On Monday 
morning business was done at from 47s. 3d. to 
47s. 44d. cash and 47s, 5}d. to 47s. 64d. one 
month, the quotations in the afternoon being 
47s. 3d. to its. 5d. cash. On Tuesday a large 
business was done from 47s. 5d. to 47s. 9d. cash. 
The market was quiet on Wednesday with busi- 
ness between 47s. 7d. and 47s. 10d. cash, and 
47s. 9d. and 48s. one month. To-day—Thursday— 
the market was strong, with business up to 
48s, 3d. cash, and 48s. tid. one month. 

The improvement in the tone of the market 
noticed above appears in the quotations of makers’ 
iron, which are nearly all advanced this week, 
and are as follows :—Gartsherrie, f.o.b. at Glas- 
gow, per ton, No. 1, 58s, 3d.; No. 3, 53s. 3d.; 

oltness, 59s. and 55s.; Langloan, 49s. and 54s.; 
Summerlee, 57s. and 50s. 6d.; Calder, 54s. and 
51s.; Carnbroe, 52s, and 48s, 6d.; Clyde, 51s. and 
49s.; Monkland, 48s. 6d. and 47s.; Quarter, do. 
do.; Govan, at Bromielaw, 49s. and 47s.; Shotts, 
at Leith, 59s, and 55s.; Carron, at Grangemouth, 
49s, 6d. (specially selected, 52s.) and 48s, 6d.; 
Kinneil, at Boness, 47s. 6d. and 46s, 6d.; Glen- 
garnock, 51s, 6d. and 48s, 6d.; Eglinton, 49s. and 
47s.; Dalmellington, 49s. and 48s. 

It is too soon as yet for the malleable trade to 
be sensibly affected by the firmness in pig iron, 
but there is no doubt that if the improvement in 
the latter should be maintained the slackness in 


the values of iron manufactures will to some 
extent disappear. A very good business is being 
done in the machinery trade. 

The coal trade continues fairly active, there 
being a comparatively good demand for all coals, 


WALES & ADJOINING COUNTIES. 
(From our own Correspondent. ) 


A sTIMULUS has been given to the iron and 
steel trades by the strike in America, and orders 
are increasing, and prices hardening in conse- 
quence, There is a better demand for bar iron ; 
prices from £5 5s. to £5 10s., f.o.b. Inquiries for 
steel rails are on the increase, and less difficulty 
is found in arranging terms, while for scrap and 
old iron there is a much more active demand. 
Good shipments of iron took place last week to 
Valparaiso, New York, Dieppe, and Oscarshamn, 
In all, the total iron exports from Welsh ports 
last week amouted to 6533 tons. 

Some ferment was caused in the district of 
Plymouth Ironworks by the report that a syndi- 
cate was being formed to restart them. This was 
due to the presence of Mr. Hankey, who has a 
large stake on the Plymouth property, and others, 
including the Lord Mayor of London. Nothing 
so far has come of it. 

There are no less than nineteen tin-plate works 
idle in Wales and Monmouthshire, and prices are 
drooping again. Swansea is doing slightly better 
during the present week, and some large ship- 
ments of plates have taken place. Last weak, 
principally from Swansea, 11,314 boxes of tin- 
plate left for Montreal, 70,504 for New York, 
and a few to other destinations. In blooms 
and wire, too, business is brisk. 

The local authorities have given notice at 
Swansea to withdraw the permission to use steam 
on the tramways conceded a short time ago. 
This is the result of the accident notified, but such 
a measure will be only carried with difficulty, as 
it must first be shown that such accidents are 
probable under ordinary circumstances, 

The Llynvi and Tondu Company has struck 
the 4ft. coal in its new pit near Maesteg. 

There is every inducement for colliery enter- 
prise at present. The demand for best coal is 
well sustained, and the effect of the new sliding 
scale has been materially to improve conditions. 
The coal trade is more hopeful than it has been 
for some time, and the last week’s exports show 
this in a forcible manner. 

A fine pumping engine has been placed by the 
Neath Abbey Iron Company at one of the pits of 
Messrs. Henry Crawshay and Sonsin the Forest of 
Dean. The pit is 600ft. deep, and the pump, 
which has a stroke of 12ft., discharges 27 
gallons of water per minute. The fly-wheel is 
20ft. diameter and weighs 32 tons. 

There is a rumour at Resolven, Neath Valley, 
of deep sinkings being planned. The present 
coal is not of best quality, but it 1s thought 
that by a moderate expenditure the better seams 
might be reached. Another case of spontaneous 
a combustion is being tried at Swansea. 


THE PATENT JOURNAL. 
Condensed from the — _ the Commissioners of 


*,* It has come to our notice that some applicants of the 
Patent-office Sales Department, for Patent Specifications, 
have caused much unnecessary trouble and annoyance, 
both to themselves and to the Patent-office officials, by 
giving the number of the page of THE ENGINEER at 
which the Specijication they require is referred to, instead 
of giving the proper number of the Specification. The 
mistake has been made by looking at THe ENGINEER 
Index and giving the numbers there found, which only 
refer to the pages, in place of turning to those pages and 


Jinding the numbers of the Specification, 


Applications for Letters Patent. 

*,* When patents have been ‘‘communicated” the 
name and address of the communicating party are 
printed in italics. 

6th June, 1882. 

2643. Seconpary Batrerigs, H. Woodward, London. 

2644. ELecrricaL Conpuctors, L. Varicas.—(G. Rich- 
ardson, Pennsylvania, ¥ 

2645. Markie Lays, W. J. Dann, Leeds. 

2646. Brakes, 8. Pitt.—(H. Hinckley d: B. Culver, U.S.) 

2647. Mera Tubes, J. Robertson, Govan. 

2648. Baruinc Macuines, H. Westman, Birmingham. 

2649. Sewinc Macuing, J. Helyar, Yeovil. 

2650. Umpretias, J. Wetter.—(#. Papke, Berlin.) 

2651. Cicarettes, B. Posner, P. Rosenburg, and W. 
Ludski, London. 

2652. Inpicators, W. R. Lake.—(J. Cussons, U.S.) 

2653. Trouser Houper, W. G, Stone, Bath. 

2654. Evecrric Lientine, R. J. Hatton and A. L. Paul, 
London. 

2655. ELevatine MACHINERY, J. V. Hope, Wednesbury. 

2656. Wixpow Hotper, J. Harris, London. 

2657. Raitway Brakes, A. E. Harris, London. 

2658. Seconpary Batreriges, A. Muirhead, London. 
2659. Seconpary Batreries, W. B. Brain, Cinderford. 
Tth June, 1882. 

2660. CaRBon Burners, J. Wetter.—({ IV. Stanley, U.S.) 

2661. ELectric CurRRENTS, J. Blyth, Glasgow, and D. B. 
Peebles, Bonnington. 


2666. Wicks, J. T. Reeve, London. 
2667. PorTaBLe Soies and HEE s, G. H. Ellis, London. 
2668, Cuarr Enotnes, R. Maynard, Whittlesford. 
2669. ANTISEPTIC CompounDs, J. Jeyes, Plaistow. 
2670. Piuas, C. J. T. Hanssen, Flensburg. 

2671. CenrRIFUGAL GoverNors, W. P. TI 


2690, Brusues, J. bee Eagle Metallic Brush 


2691. PLuccinc Bower Tuses, D. McMillan.—(W. 
McMillan, Marseilles.) 

2692. Puriryine Casks, J. and B. La Mert, London. 

2693, ComPREssING Lime, C. 8. Smith, Leicester. 

2694, ELecrric Macuings, W. R. Lake.—(&. Weston, U.S.) 

2695, Fixine J. Swaine, Handsworth. 

2696, F. Lennard, Shoreham. 

2697. VELOcIPEDEs, &c., C. H, Brooks.— 
(W. Chew, Norwood, South Australia.) 

2698. AXLE BeaRiNGs, W. J. Brewer, London. 

2699. Harkows, J. Howard & E. T. Bousfield, Bedford. 

2700. Iron, P. J. Ogle, Yniscedwyn. 

2701, ExHaustine Apparatus, A. R. Leask, London. 

2702, LeveLLinc MoLeniLis, T. Morgan.—(A. Koyer, 
Paris.) 

2703. Heatinc Apparatus, J. W. Morris, 
2704, ExHiBITING ADVERTISEMENTS, H, Griffin, London. 
9th June, 1882. 

2705. ADVERTISING, J. Sinico, London. 

2706. ‘'reaTING Ores, J. M. Stuart, London, and J. 
Elliott, Reigate. ‘ 

2707. Spunnine Apparatus, R. Scaife, Colne. 

2708. TREATING SuLPHATE of Stronvia, F. J. Bolton, 


London. 

2709. Gases, F. J. Bolton and J. A, Wanklyn, 

ndon, 

2710. Curtinc Stone, G. Anderson, Arbroath. 

Rows, J. Tinn.—( W. EB. Harris & £. Evans, U.S.) 

2712. Lamps, W. R. Lake.—(F. Kirizik and L. Piette, 
Pilsen.) 

2713. GuNpowDER, W. R. Lake.—(N. Wiard, U.S.) 

2714. TiLLs, B. W. Webb, London. 

2715. TREATING REGULUS, E. A. Parnell, Swansea. 

2716. Tram-cars, &., T. Knightley, London. 

2717. WaTER-CLOsET APPARATUS, J. Casey, London. 

2718. Furnaces, &., T. Ogden, Burnley. 

2719. Apparatus, W. R. Lake.—(E. H. 
Janney, Fairfax, U.S.) 

2720. Raisine Winpows, G. H. Garrett, London. 

2721. Masu Tuss, A. Gillman and 8. Spencer, London. 

2722. Seconpary Batrerigs, A. P. Price, London. 

2723. ELectric Lames, C. G. Gumpel, London. 

2724. Sewinc Macuines, W. A. Barlow.—(L. Gihring 
and W. Kohrer, Stuttgart.). 

2725. GRANULATING GLUCOSE, J. M. Cameron and H. 
Anderson, London, 

2726. Water Avarms, A. M. Clark.—(A. H. L. 


Oudry, Paris.) 
10th June, 1882. 
2727. Sream GENERATOR, H. Aydon, Hounslow, and E, 
Field, London. 
2728. WasHinc Houses, M. Cockburn, Falkirk. 
2729. Sree. Ivcors, I. Beardmore, Glasgow. 
2730. TreaTING Waste Lime, G. R. Hislop, Paisley. 
2731, Revo.vers, E.G. Brewer.—(J. Turbiaux, Paris.) 
2732. Movine Tarcets, R. Morris, Blackheath. 
2733. Uritisinc the Cases of SPENT CaRTRIDGES, R. 
Morris, Blackheath. 
2734, Lamps, J. Mathieson, Stratford. 
2785. CoMPREsSED Macuines, 8S. Mason, Birming- 


2736. Necro Pots, &c., R. Clayton, Deepfields. 
2737. ANTIFRICTION Bearinos, W. J. Brewer, London. 
2738. THRow1NG Batis, F. W. Wruuck, Anclam. 
2739. ApsusTinG Ro.vers, J. Higginbottom and O. 
Stuart, Liverpool. 
2740. Evecrric Licutine, G. Zanni, London. 
2741. ILLUMInaTING ConpucTors, G. Zanni, London. 
2742. Lanterns, W. E. Heavens, London. 
2743. Finisuinc TextiLe Fasrics, E, Edwards.—(C. 
and J. Chollet, France.) 
744. DyNaMO-ELECTRIC Macuines, J. Imray.—(J. J. 
and T. J. McTighe, Pittsburgh, U.S.) 
2745. ARTIFICIAL Flowers, P. K. Klein.—(G. Bittner, 
Munich.) 
2746. Fow tne Pieces, L. Gye, London. 
2747. Ricorne VessExs, W. H. Hall, Kew. 


12th June, 1882. 
2748. Burnine Pyrires, E. Bramwell, St. Helens. 
2749. CapsuLes, C. Cheswright, Holloway. 
2750. Sarery Lames, W. Morgan, Pontypridd. 
2751. Gas Enaines, P. Braham and R. H. Seaton, Bath. 
2752. Execrric Lamps, J. Lane, Fulham. 
2753. Gas-moTor Enaines, C. T. Wordsworth, Leeds, 
and J. Wolstenholme, Radcliffe. 
2754. Printine Apparatus, H. Faulder, Stockport. 
2755. Evecrric Lamps, W. Chadburn, Liverpool. 
2756. Batreries, C. G. Gumpel, London. 
2757. Gas Burners, J. Imray.—(C. Clamond, Paris.) 
2758. EXTRACTING GLYCERINE, A. M. Clark.—(Z. Bro- 
chon and Co., Milan.) 
2759. Lamps, H. H. Lake.—(R. R. Moffatt, U.S.) 
2760. Posts, H. H. Lake.—(J. G. Richard, Paris.) 
2761. Paper Bac Macutngs, M. and L. Campe, Berlin. 
2762. Batrerigs, D. G, Fitz-Gerald, Brixton. 
2763. Peroxipe of Leap, D.G. Fitz-Gerald, Brixton. 
2764. Since Raitways, A. M. Clark.—(C. F. M. 
T. Lartigue, Olieste.) 


Inventions Protected for Six Months op 
Deposit of Complete Specifications. 
2623. Courtine, &c., ARMATURES and COMMUTATORS, 
W. R. Lake, London.—A communication from J. 

J. Wood, Brooklyn, U.8.—3rd June, 1882. 

2632. ELecrric Lamps, T. R. Lake, London.—Com. 
from J. J. Wood, Brooklyn, U.8S.—5th June, 1882. 
2644. EvecrricaL Conpucrors, L. Varicas, London.— 
A ication from G. Richardson, Philadelphia, 

U.S.—tth June, 1882. 

2646. Car Brakes, &c., 8. Pitt, Sutton.—A communi- 
cation from H. Hinckley and E. Culver, Philadelphia, 
U.8.—6th June, 1882. 

2671. CeNTRIFUGAL GOVERNORS, W. P. Thompson, 
London.—A communication from J. Selwig, Bruns- 
wick.—7th June, 1882. 

2690. BrusueEs, J. Wetter, New Wandsworth.—A com- 
munication from the Eagle Metallic Brush Company, 
Massachusetts, U.S.—8ta June, 1882. 

2719. Courtine, &c., APPARATUS, W. R. Lake, London. 
—Com. from E. H. Janney, U.S.—9th June, 1882. 


Patents on which the Stamp Duty of 
£50 has been paid od 

2250. Sewrna Macuinss, J. Hesse, San Francisco, U.S. 
June, 

2299. RaILWAY AXLE-BOXES, Austin, Birming- 
ham.—10th June, 1879. ‘ 

2360. VaLves, G. Westinghouse, jun., London.—l4th 
June, 1879. 

2356. COMPRESSING FLUrDs, J. K. Kilbourn, Brixton.— 
14th June, 1879. 

2402. Execrric Licuts, T, A. Edison, New Jersey, 
U,S.—1ith June, 1879. 


J. Selwig, Brunswick. 
2672. Loorep Fanrics, W. R. Lake.—(C. Young, U.S.) 
2673, Gas, W. R. Lake.—(A. Binnie, Maori Hill.) 

2674, Arc Lamps, E. de Pass.—(J. Gloker, Paris.) 
2675. TeLEruongs, H. Alabaster, South Croydon, T. E. 
Gatehouse, Camberwell, and H. R. Kempe, Barnet. 
2676. ELecrropes, A. M. Clark.—(J. M. A. Gérard- 

Lesevyer, Paris. 

2677. Rotary Engines, R. Hodson, Blackwall. 
2678. Raitway F. C. Winby, London. 
2679. ArTacHING to CuTiery, T. and J. 

Brooke, Sheffield. 

2680. WHEELS, R. Wood and J, Whyte, Manchester. 
2681. Testine Apparatus, E, Edwards.—(M. Dupont, 


Paris.) 
8th June, 1882, 

2682. TREATING Ores, H, Aitken, Falkirk. 
2683, TiLLine Macuine, W. H. Sleep, Crofthole. 
2684, Suips’ STeEeRAGE Bertus, A. Nickels, Liverpool. 
2685. Feepine Bortiss, G. Falconnier, Nyon. 
2686. ELxectric Lamps, M. A. Wier, London. 
2687. Arm Srrap, E. Clark, London. 
2688. VotTaic Batreriss, C. G. Gumpel, London. 
2689. Evevators, W. E. Gedge.—(J. IV. Paine, U.S.) 


ive 

4576. Evectric Lamps, T. A. Edison, New Jersey, 
U.S.—10th November, 1879. 

2286. Coatinc the Borroms of Suips, &., T. and W. 
H. Wilson, Liverpool.—l0th June, 1879. 

2341. CELLULOSE or PrrHy Matter, A. M. Clark, Lon- 
don, —12th June, 1879. 

2422. DisrriputTinc Gas, C. Horsley, Highbury New 
Park.—18th June, 1879. 

2265. CoLouRED Papers, &c., J. Jeffs, London.—9th 
June, 1879. 

2270. ScREw Propetiers, G. J. Stevens and J. 8. 
Smith, London.—9th June, 1879. 

2529. Erectine Fencinc, P. M. Justice, 
London.—24th June, 1879. 

2812. CaRRiAGEs, U. Scott, London.—1l0th July, 1879. 

2342. PrepaRinG Furze, &c., W. McBride and J. 
Mackenzie, Cork.—13th June, 1879. 

2456. Lusricators, C. W. Cadman, Liverpool.—20th 

1879. 

. Screw Cotiars or Sockets, G. Hookham, Bir- 

qginingham. 16th July, 1879, 
7. Savety T. » Nottingham, and J. W. 
Jones, Holloway.—10th June, 1879. 


2447. , C. A, Watkins, London.—19th June, 


‘| 560. Borrers, &., J 


2301. Erectrric Licutinc, R. Werdermann, Surrey.— 
10th June, 1879. 

2302. Tapiyes, &c., T. McIlroy, London.—l0th June, 
1879. 

2329. Prosectites, C. A. McEvoy, London. —12th 
June, 1879. 

= Gas Burners, G. Joslin, Colchester.—19th June, 
1879. 

2464. Fixine, &c., SMALL WHEELS, W. Eyre, Sheffield. 
—20th June, 1879. 


Patents on which the Stamp Duty of 
£100 has been paid. 

2270. Gas Furnaces, J. R. Wright, Uddingston.—22nd 
June, 1875. 

2163. Evastic Wess, E. France and A. Bradsworth, 
Leicester.—12th June, 1875. 

2486. Sucar, G. T. Bousfield, Sutton.—10th July, 1875. 

2153. CueckinG Apparatus, E. Lofts, Cambridge.— 
12th June, 1875. 

2154. Conpensinc Exnaust Stream, E. P. Alexander, 
London.—12th June, 1875. 

2155. WasHING, &c., Macuixes, J. Summerscales, D. 
Marks, and W. Smith, Keighley.—12th June, 1875. 
2171. Steam Carriaces, E, P. Alexander, London.— 

14th June, 1875. 


Notices of Intention to Proceed with 
Applications. 
Last day for filing opposition 30th June, 1882. 

527. Pressinc, &c., Hay, A. V. Wagner, London.— 
Com. from P. C. Hudson.—3rd February, 1882. 

54]. ExLectric or Macnetic Motor, T. Morgan, Lon- 
don.— Com. from J. C. Cuff.—8rd February, 1882. 

8. Williams, London.—1l4th 

February, 1882. 


562. VeLocirepEs, E. R. Settle, Coventry.—6th Feb- 
ruary, 1882. 

567. Biastinc, E. 8, Clark, Cefn-y-bedd.—6th Feb- 
ruary, 1882. 

570. Puriryine Gases, W. 8. R. Jackson, Llansamlet, 
—6th February, 1882. 

571. FuLurne, &., Macuinery, J. W. Crawford and 
W. Mellor, Leeds.—6th February, 1882. 

572. Dryinc Woo., &c., J. Shaw, Huddersfield.—6ti 
February, 1882. 

577. Cocks or Vatves, T. Morgan, London.—A com- 
munication from La été Anonyme de produits 
Chimiq (Etabli  Maletra). —6th Feb- 
ruary, 1882. 


579. Gas Enaines, J. H. Johnson, London.—A commu- 
nication from A. de Bisschop.—7th February, 1882. 
584. Brake Buiocks, &., J. Heald, Cardiff.—7th Feb- 

ruary, 1882. 

586. Lasts, J. L. Sharman, Northampton.—7th Feb- 
ruary, 1882. 

587. WEIGHING Macuings, T. Williams, jun., London. 
February, 1882. 

593. TrEaTING CoaL, T. Rowan, London.—7th Feb- 
ruary, 1882. 

595. WELDED Borers, Z. Sugden and E. Binns, Hali- 
fax.—7th February, 1882. 

60€. Fiuip Meter, C. D. Abel, London.—A communi- 
cation from A. Kaiser.—8th February, 1882. 

612. TreatTiInc Dancway Beans or SzED, R. R. Carew, 
Watford.—A communication from E. B. Sladen, R. 
McLeod, and C. H. White.—8th February, 1882. 

620. TRIPLE ALLoys of ManGaneseE, G. Scott, London. 
—8th February, 1882. 

621. ELecrric Currents, J. B. Rogers, London.—8th 
February, 1882. 

626. Evecrric Lamps, A. A. Common, London.—dth 
Ww 

645. Puppiine, &c., Iron, R. om: 
10th February, 1882. 

669. DistILLING ALCOHOL, &c., P. Claes, Brussels.— 
February, 1882. 

716. PuriryinG Coat Gas, T. E. Jones, London.—l4th 
February, 1882. 

722. Nicut Commong, &c., J. W. Rundall, Chatham.— 
14th February, 1882. 

745. RecuLatine the of Warp Beams in Looms, 
H. H. Lake, London.—A communication from Mm. 
Tassigny fréres et Campagne.-—15th February, 1882. 

767. Cans, J. J. Gates, London.—Com. from H. K. 
and F. B. Thurber and Co.—16th February, 1882. 

789. PoTaTo-PLANTING Macuines, G. W. Murray, 
Banff, N.B.—18th February, 1882. 

822. Castine Incots of Steet, J. D. Ellis, Thurascoe 
Hall, near Rotherham, and Messrs. J. Brown and 
Co.. Sheffield.—20th February, 1882. 

979. WasHrnc Coat, H. J. Allison, London.—A commu- 
nication from E. Coppée.—28th February, 1882. 

1123. Paper, J. H. Annandale, Midlothian.—8th 
March, 1882. 

1601. Arr Economiser, W. Teague, jun., Tincroft, 
Ghichrist and 8. G Thomas, 

1690. NickEL, P. C. Gile and 8. G. Lon- 
don.—6th April, 1882. 

J. White, Coventry.—1l4th April, 


1949. Bessemer Converters, 8S. G. Thomas, London. 
. ExcavaTinc, &c., Mach 4 Cram 
London.—27th April, 1882. 
2027. Foa-sigNaL Apparatus, T. Whittingham, 
Stansley Wood, Rugeley.—28th April, 1882. 
2054. Rotter Mixts, J. A. A. Buckholz, London.—lst 


lay, 1882. 

2124. Locks, J. M. Hart, London.—5th May, 1882. 

2216. to WATER-CLOSETs, T. C. 
Summers, Portsea.—11th May, 1882. 

2222. TREATING OFFAL, &c., H. J. Haddan, London.— 
Com. from J. N. B. Bond, jun.—1lth May, 1882. 

2233. Execrric Lamps, J. M. Stuart, London.—llth 
May, 1882. 

Traps, J. M. Hale, London.—15th May, 
1 


2300. PrevenTiNG the Passace of Heat to or from 
1PEs, &c., W. T. Whiteman, London.—A commu- 

nication from J. L. Lee.—16th May, 1882. 

2365. CerLines, W. R. Lake, London.—A communica- 
tion from J. Budd.—19th May, 1882. 

2596. OrcaNn Pepats, W. C. Dyer, Weston-super-Mare. 
—Ilst June, 1882. 

2644. UnprrGrounD ELecrricaL Conpuctors, L. 
Varicas, London.—A communication G 
Richardson.—6th June, 1882. 


Last day for filing opposition, 4th July, 1882. 
250. Testinc ALconotic Liqurips, H. J. Haddan, Lon- 
on.—A communication from J. A. J. B. Devéze.— 
18th January, 1882. 
583. TricycLes, B. Roberts, Wolverhampton.—7th 
February, 1882. 
J. G. Smith, Eccles.—8th February, 


1882. 

614. Gas Enornes, W. B. Haigh and J. Nuttall, Old- 
ham.—8th February, 1882. 

615. Door, &c., FRamEs, J. H. Miles, Southampton.— 
8th February, 1882. 

622. LeatHER Soies, E. A. Brydges, London.—Com. 
from Heller and Atzler.—8¢th February, 1882. 

628. Twin-scrEw Sups, T. R. Oswald, Southam; 
9th February, 1882. 


637. Couptines, W. R. Lake, London.—A com: ~ 


munication from F. O. Deschamps, E. L. Clark, and 
E. H. Burr.—9th February, 1882. 

641. Presses, 8. Mart, Sutton-at-Hone, and C. W. 
Bradley, London.—10th February, 1882. 

658. StaBs or Panes, A. McLeon, London.—1l0th 
February, 1882. 

Enoines, W. Watson, Leeds.—11th February, 


679. HorsEsHoEs, J. Gavett, London.—A communica 
tion from J. Kiernan.—11th February, 1882. 

685. Raisinc Water, A. M. Clark, London.—A com- 
munication from J. Decoudun.—1llth February, 1882. 

693. a J. Qualter, Barnsley.—13th Feb- 


ruary, 1882. 
713. VALVE-COCK, W. R. Lake, London.—A communi- 
cation from A. Bénoist.—14th Febryary, 1882. 


| 
| 
ham. 
over the Scottish pig iron market since the date 
of my last report. A week ago the position of 
the trade seemed rather gloomy, the exports had 
fallen to a comparatively low figure, and the 
increase of makers’ stocks at Middlesbrough ‘ 
exercised a distressing influence. On Friday 
last, however, the Associated Ironmasters of 
| 
2663. Dryine, &c., APPARATUS, J. Farmer, Salford. 
2664. SuLPHIDE of Soprum, G. W. von Nawrocki.—(The 
Verein Chemischer Fabriken, Mannheim.) 
2665. TaBLes, E. E. Frost, London. 
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718. Cavsinc Naps, &c., to to Hat Boptss, 
E. K. Dutton, Manchester.—A communication from 
don.—A communication 
e>ruary, 1882. 
muna, W. Gentles, Widnes.— 


. Lorenz.—142 
LpaaTE of A 


734. Looms, W. H. Hacking and E. Grube, Bury.—15th 
February, 1882. 

753. Traveiine Circus, C. H. Keith, Bradford.—16th 
February, 1882 

783. Fountain Ink-HOLDERs, F. F. Benvenuti, Swan- 
sea.—l7th February, 1882. 

790. LicutHouses, J. R. Wigham, 
Dublin.--18th February, 1882. 
793. Conpensers, &c., A. Craven, Bradford, and G. J. 
Warburton, Heckmondwike.—18th February, 1832. 
814. CoLovurinc Marrer, C. D. Abel, London.—Com. 
from Dr. E. Jacobsen.—20th February, 1882. 

$55. Mov.prne Macutryg, F. Wirth, Germany. —A com- 
munication from J. G. Sebold and F. Neff.—2lst 
February, 1882. 

Sol. PROJECTILES, T. Nordenfelt, London.—23rd Feb- 


ruary, 1882. 
901. TREATING Maize, A. G. Fraser, London.—24th 
Fastexrycs, W. P. Bonwick, Lon- 


February, 1882. 

950. Wrepow, 
don.—27th Fe ry, 1882. 

1011. Rorary A. M. Clark, London.—A com- 
muuieation from the Elastic Wheel and Manufac- 
turing Company.—2nd March, 1882. 

19° CoLtovrixc Marrers, C. D. Abel, London.—A 
communication from C. a: Martius. —3rd March, 1882. 

1035. Sucar, H. H. Lake, London. —A communication 
from L. Fréres.—4th March, 1882. 

1259. the of Pranorortes, &c., 
G. Wilde, Selston.—16th March, 1882. 

1314. Coat Gas, R. Morton and C. G. Williams, Lon- 
don.—-18th March, 1882. 

1413, Umpretuas, &., J. Willis, Bournemouth.—23rd 
March, 1882. 

1461. Expiosrve Compounps, E. Turpin, Paris.—27th 
March, 1882. 

1494. Gases, P. Spence, Manchester.—28th 
March, 1882. 

1650. Marine Stra Encrygs, J. Penn, Greenwich.— 
5th Apri, 1882. 

1672. Cicarerres, P. Everitt, London.—6th April, 


18 

1803. Incanpesceyt Lamps, A. R. Leask, London.— 
15th April, 1882. 

1842. Preservinc Ecos, H. H. Doty, London.—18th 
April, 1882. 

1886. Saowrsc the Power of Gas- 
BURNERS, C. W. Morley, London.—20th April, 1882. 
2064. Measuntmnc Surraces, H. H. Lake, London.— 

Com. from V. von Reitzner.—2nd May, 1882. 

2151. Gas Propvucers, F. W. Dick and G. 8. Packer, 
Glasgow.—sth May, 1882. 

2215. Sicuts for Riries, T. Gilbert, London.—1llth 
May, 1882. 

2245. Lire- Boats, &c., J. R. Hodgson, London.—12th 
May, 1882. 

2278. Oxipe of Leap, H. H. Lake, London.—A com- 
munication from G. T: Lewis.—15th May, 1882. 

2294. DisinrecRaTinG Apparatus, R. Prentice, Stow- 
market.—16th May, 1882. 

2296. Compounp Funnexs, F. Livet, London.—l6th 
May, 1882. 

2319. Barsep Fencrne Wire, E. G. Rock, London.—A 
communication from J. Lees, J. W. Rock, and C. G. 
Moore. —lith May, 1882. 

2357. Ascenpinc Stacks, &., T. W. W. 
Barrett, London.—19th May, 1882. 

2107. ExpLostve Compou np, H. H. Lake, London.—A 
communication from J. Gemperlé.—22nd May, 1882. 

2623. Couptinc, &c., ARMATURES of Dynamo, &c., 
Macuines, W. R. Lake, London.—A communication 
from J. J. Wood.—3rd June, 1882. 

2682. Evecrric Lamps, W. R. Lake, London.—A com- 
munication from J. J. Wood.—5th June, 1882. 

2346. Brakes, &c., 8. Pitt, Sutton.—A communication 
from H. Hinckley and E. Culver.—6th June, 1882. 


Patents Sealed. 


List of Letters Patent which passed the Great Seal on the 
9th June, 1882.) 


J. A. Armstrong, Blackheath.—9th July, 


5008. F. G. Kromschréder, Lon- 
don.—10th December, 188 

5423. Looms, G. Geissler, ‘Kirkburton, near Hudders- 
field —12th December, 1881. 

5425. PRESERVING Mezaz, &e., H. H. Lake, London.— 
12th December, 1881. 

5426. Two-wHEELeD Cass, A. Forder, Wolverhampton. 
—12th December, 1881. 

5443. Sreamine, &c., Woven Fasrics, H. Websterand 
J. Clegg, Dewsbury.—13th December, 1881. 

5445. GaLvanic Batrerigs, O. C. D. Ross, London.— 
13th December, 1881. 

5446. Gas Firtines, &., J. H. Royle, Manchester.— 

_ 13th December, 1881. 
5449. &c., H. H. Lake, London.—13th 
December, 1881. 

5471. Cottars for Anmmats, T. Loveday, Islip.—14th 
December, 1881. 

5181. SECONDARY Batreriges, D. G. GitzGerald, Lon- 
don.—1l4th December, 1881. 

5501. Pwevaric, &e., Rattways, T. W. Rammell, 
London.—16th December, 1881. 

5523. Separatrnc Ammonia, G. Chapman, Glasgow.— 
17th December, 1881. 

5541. Trp-vans or Wacoxs, W. Bowen, Southwark.— 
17th December, 1881. 


(List of Letters Patent which passed the Great Seal on 
the 13th June, 1882.) 

5339, Cueckine the Recerrr of Money, A. J. T. Wild, 
London.—6th December, 1881. 

5454. Reparrine, &c., Boors, J. Lewis, Birmingham. 
—lith December, 1881. 

5457. Separatinc the Dust Discnarcep from MILL- 
stones, &c., R. Howarth, Rochdale.—14th December, 
1881. a 

5473. Openinc and Ciosinc Taps, T. G. Sharpe, 

Huddersfield. ~lith December, 1881 

G. . L. Scott, —l4th Decem- 
er, 1881. 

5483, Gas-motor S. Griflin, Bath.—l5th 
1881. 

Gas W. Watson, Leeds.—15th December, 


5495. &c., Surzets, E. V. Emery, Lon- 
don.—15th December, 1881. 

5505. Securine the Enns, &c., on Metat Cans, W. R. 
Lake, London.—1l6th December, 1881. 

5511. AscerTatnine the Pircn of ScREW PROPELLERS, 
D. B. Hutton, Poplar.—16th December, 1881. 

5521. SECONDARY, &c., Batrertes, G. Grout and W. H. 
Jones, London. Lith December, 1881. 

5531. Fryers for SPINNING Fisres, 8. Ingham, Lud- 
denden.—17th December, 1881. 

5540. Stipe Ruwes, J. H. Thomson, Shoeburyness.— 
17th December, 1881. 

5559. Fasrics, C. B Warner, London.—19th December, 
1881. 

5585. Reoucatine the Transmission of Motive Power, 
H. J. Haddan, London.—21st December, 1881. 

5613. Fire-arms, B. B. Mills, London.—22nd 
December, 1881. 

5620. Lirrisc the Sarery-vatve of Borers, T. 
Rogers, Smethwick.—23rd De , 1881. 

5624. Stalybridge.—23rd 
December, 1881. 

5633. Spreapinc Sanp, &c., on Streets, R. G. Garvie, 
Aberdeen.—23rd December, 1881. 

5641. Rotary Enornes, B. J. B. Mills, London.—23rd 
December, 1881. 

5642. Rerricerators, G. C. Roberts, London.—23rd 
December, 1881. 

5662. Suarrs for Venrcies, A. M. Clark, London.— 
24th December, 1881. 

5680. Puririsers, C. D. Abel, London.—27: 
December, 1881. 

5692. AppLyinc Desicns to Surraces, T. Jones, Lon- 
don.—28th December, 1881. 

5714. Ovens, J. H. Johnson, London.—29th December, 
1881 


5720. Frre-ticnters, F. Holmes, London. —30th 
December, 1881. 

5741. Sream Borers, G. H. Lloyd, Birmingham.—31st 
_December, 1881. 

. Roors, A. M. Clark, London.—31st December, 1881. 

46. Oren F IREPLACES, W. Haughton, London.—4th 
January, 1882. 

95. Execrric Lamps, W. J. Mackenzie, Glasgow.—7th 
January, 1882. 

382. WirHERING, &c., Tea, J. H. Johnson, London.— 
25th January, 1882. 

421. Fevtogs and Tires, G. Perks, Perry Barr.—27th 
January, 1882. 

484. Fiscer Rings, &., W. R. Lake, London.—3lst 
January, 1882. 

526. WeicHinG, &c., Macninery, F. Wheeler, Isle of 
Wight.—3rd February, 1882. 

776. Marine Enornes, G. A. P. H. Duncan, London.— 
17th February, 1882. 

1024. Switch Apparatus, W. E. Irish, Sunderland.— 
—3rd March, 1882. 

1026. Gas Enornes, P. Niel, London.—3rd March, 1882. 

1374. Looms, J. Stansfield, Colme.—2lst March, 1882. 

1390. REGULATING SPEED, J. B. Rogers, London.—22nd 
March, 1882. 

1393. Oprarntnc SuLpHuR, F. B. Rawes, Stratford.— 
22nd March, 1882. 

ELEcTRIC Accumuator, S. Cohné, London.— 
25th March, 1882. 

1582. Propucinc Corres of Writincs, M. Farmer, 
London.—3l1st March, 1882. 

1844. Mitts, W. Deighton, Workington.— 
12th April, 1882. 


List of Specifications published during the 
woek on nding J ane 10th, 1882. 


Summers, 


6d.; 4722, 6d.; 4745, 6d.; 4753, 6d.; 4760, 6d.; 
8d.; 4777, 2d.; 4781, 2d.; 4796, 6d.; 4800, 1s.; 
4806, 2d.; 4815, 4d.; 4818, 2d.; 4819, 6d.; 4821, 8d.; 
, 6d.; 4826, 6d.; 4829, 8d.; 4846, 6d.; 4849, 6d.; 
8d.; 4856, 6d.; 4860, 2d.; 4861, 6d.; 4865, 6d.; 
, 6d.; 4871, 6d.; 4872, 8d.; 4874, 6d; 4875, 2d. 
4878, 4d.; 4879, 2d.; 4881, 2d.; 4882, 8d.j 4884, 8d.: 
4885, 2d.; 4886, 2d.;' 4889, 10d.; 4890, 3 4892, 2d.; 


4893, 2d.; 4894, 6d.; 4895, 2d.; 4896, 6d.; 4897, 2d.: 
4899, 2d.; 4900, 6d.; 4904, 6d.3 4905, 4907, 


@d.; 4909, 6d.; 4911, 6d. 
1s.3 4920, 6d.; 4921, 
25, 2d.; 4927, 4d.; 


4932, 6d.; 4934, 6d.; 4935, 2d.; 4936, 4d.; 4938, 6d. 
4939, 6d.; 4940, 4d.; 4941, 8d.; 4942, 6d.; 4943, 2d: 
4944, 2d.; 4045, 6d.; 4947, 44.3 4950, 6d.; 4951, 2d. 
4952, 6d.; 4953, 4d.; 4955, 2d.; 4956, 2d.; 4957, 6d.; 
4959, 6d.; 4960, 6d.; 4961, Sd.; 4963, 6d.; 4964, 6d.; 
4965, 2d.; 4966, 6d.; 4969, 2d.; 4970, 6d.; 4971, 6d.; 
975, 2d.; 4976, 2d.; 4979, 6d.; 4981, 4d.; 4982, 6d.; 
4983, 2d.; 4984, 2d.; 4985, 6d; 4986, 4d.; 4902, 6d.; 


5003, 6d.; 5010, 6d.; 5022, 6d.; 5028, 6d.; » 4d.; 
5057, 2d; 5428, 6d.; 268, 10d.; "465, 8d; 478, ex 931, 
6d.; 6d.; 1245, 6d.; iss, 6d. 


*,* 8 nati, 


be forwarded by 


5364. Cortinc Merats, W. W. Hulse, Manchester.— 
24th December, 1881. 
5559. Desrroyrne Insects, H. H. Lake, London.— 26th 


Deceiver, 1881. 


5599. Feeprnc Apparatus, J. Hurt and A. M. 
trathern, Glasgow.—28th December, 1881. 
5703. Sroves, F. Brown, Farley-hill, Luton.—28th 


December, 1881. 

15. Coatine Surps’ Bottoms, W. G. Little, Doncaster, 
and B. Nickels, London.—2nd January, 1882. 

149. Umpretias, &c., J. H. Bayzand and G. Boyle, 
London.—llth January, 1882. 

220. Antiriciat Ivory, &c., F. W. Cottrell, London. 
—l6th January, 1882. 

RecrprocaTinc into Rorary Motion, 

{. Clark, London.—24th January, 1882. 

TvUBEs, Turner, Plaistow.—30th 
January, 1882. 
609. Crimpinc, &c., Merat CaRTRIDGE Cases, W. W. 
Greener, Birmingham.—8th February, 1882. 
85%. Sarety Apparatus, A. M. Clark, London. 
February, 1882. 

. ALARUM Bets, H. Lees, Ashton-under-Lyne.— 
23rd February, 1882. 

902. ASBESTOS Faprics, H. J. Haddan, London.—24th 
February, 1882. 

936 Sewrnc Fiat Burrons to Fasrics, E. H. Bran- 
don, Paris.—lst March, 1882. 

1009. Surps, H. H. Lake, London.—2nd March, 1882. 

1016. Currmsc Hoxes in and Suapinc PLates of 
Meta, J. Rowland, Sunderland.—ith March, 1882. 

1264. Heatine Zinc FURNACES, W. R. Lake, London. 
—\5th March, 1882. 

1373. Rartway Cuairs, H. Bridgewater, Watford.—21st 
March, 1882. 

1439. Suspenprnc PoRTABLE MACHINES, J. Fielding, 
(sloucester.—25th March, 1882. 

W. Lyon, Sheffield.—27th March, 


is 
l. “STARCH, H. H. Lake, London.—1st April, 1882. 

1635 Mecnanicat Toys, W. R. Lake, Lendon.—4th 
April, 1882, 

1657. PLayine &c., W. R. Lake, Lon- 


—2l1st 
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don.—5th April, 1882 
1855. Printinc and BOoKBINDING, W. R. Lake, Lon- 
don.—18th April, 1882. 


will from 

the Patent-office on receipt of the amount of price and 

postage. Sums ex ig 1s. must be remitted by 

Post-office order, made payable at the Post-office, 5, 

High Holborn, to Mr. H. Reader | Lack, her Majesty's 

Patent-office, South , Ch y-lane, 
London. 


ABSTRAOTS OF SPECIFICATIONS. 
Prepared by ourselves expressly for THE ENGINEER at the 
office of Her Majesty's Commissioners of Patents. 


4509. Suear-pinpinc Macuinery, J. Hornsby, J. 
Innocent, and G. J. Rutter, Grantham.—lith 
October, 1881. 6d. 

This relates to improvements on patent No. 1426, 
A.D. 1881. According to one part of the invention, a 
conical friction or tension roller is provided, over 
which the string, cord, or binding material passes 
from the box to the der arm, whereby a definite 
and uniform tensile strain is secured, so as to prevent 
any unnecessary slack during the binding and tying 
operations. Another part relates to improvements in, 
and simplification of, the packing mechanism. Fur- 
ther improvements consist in arranging the working 
of the knotting apparatus so as to be independent of 
the resistance of differential spring power. Other 
improvements are described. 

4515. Appiyrsc Cotp AIR FOR THE MANUFACTURE 
or Ice, J. Sturgeon, Liverpool, and J. “? de V. 
Galwey, Warrington.—lith October, 1881. 6d. 

The invention consists pw in subdividing the 
chamber into a number of small insulated compart- 
ments, or they may be several small separate cham- 
bers, and applying the cold air from the cold-pro- 
ducing apparatus to these chambers or subdivisions in 
detail through pipes provided with means to enable 
any one of these chambers to be acted upon by the 
cold-producing apparatus separately from the others. 
4658. Warcnes, 8. M. Morgan, Kingsland.—25th 

October, 1881. 6d. 

The movement is surrounded with a stout ring of 
brass or other metal of — the same height as the 
movement, in which ring the pillar plate is accu- 


rately fitted in the same way that it now fits in the 
case itself. On the other side of this ring, in a rebate 
or groove turned therein, is fitted the dome. The 
movement is thus enclosed in a box formed of the 
pillar plate, the ring, and the dome, which box is in 
turn enclosed in the ordins ary case. 

4673. MAcHINERY FoR MIXING AND Kxnapixo, J. 

Melvin, Glasgow.—25th October, 1881. 

This consists in the combination of hm mixers 

laced with their axes at about the same level, the two 

teral or outer mixers having three longitudinal bars, 
twovof which are diametri ly opps posite and equally 
distant from the centre, the third being in or og to 
the centre, whilst the middle mixer has a le bar, 
which in rotating comes — in contact with the 
central bars of the lateral mix: 
4678. Heatina, Cooxina, By Gas, S. Leoni, 

London.—26th October, 1881 ‘6d. 

This consists partly of a concentric burner formed 
of an outer tube and a perforated inner tube, with a 
sufficient space between the two for the’ proper 
——— ture of air and gas. Other forms of burners are 

esc: 


4690. Burrers FoR Rattway VEHICLES, 
G. Turton, Westminster.—26th October, 1881. 10d. 
This relates to buffers of the class described in 
= age No. 3118, a.p. 1879, and No. 1975, a.p. 1880. 
‘ig. 1 is a side elevation and Fig. 2 a plan of the im- 
proved apparatus. Ais the buffer or buffer head, B 
the coupling hook, C C are springs, and D D are 


4690] 


excentrics, Longitudinal grooves are formed in the 

buffer head, and in each groove and slot is fitted a slide 

plate E capable of sliding endwise therein. In each of 
these plates are formed two or more holes, and the 

are so arranged that the holes in one ‘plate will 

exactly opposite to the corresponding holes in the 
other plate; these holes are designed to form the 
bearings for the transverse pin G, which in this 
arrangement serves at one time to carry the coupling 
hook B, and at another time—that is to say, when the 
latter is removed—to receive the hook of the buffer 
of the — vehicle. 
descri 

4691. Curma Forminc Corks For Movtu- 
PIECES FOR CicaRs, &., H. Gardner, London.— 
26th October, 1881.—(A communication from J. &. 
Elkins and C. G. Clark, New York, and B. C. Hine, 
Brooklyn, U.S.) 6d. 

The machine is constructed to cut the tubular cork 
cylinder from a sheet or piece of cork, to free the said 
cylinder from the sheet, and then to expel the cylinder 
and the core from the cutters, 

4'708. ARRANGING, aND Protectinc ScREW 
Prope.iers, &c., J. M. Leishman, London.—27th 
October, 1881. communication from B. Cousteau, 
Bordeaux.) 6d. 

This relates to the method of arranging and protect- 

a screw propeller so as to avoid ce when at 
rest by enclosing = in a case or recess formed in the 
stern post of the 

4722. &ec., F. W. Jones, Exeter.—28th 
October, 1881. 6d. 

This consists, First, in an improved form of bearing 
for the wheels, ‘pedals, and other surfaces ; Secondly, 
in an improved steering head and self-contained roe 4 
for bicycles ay ie in an improved construction of 
pedal; Fourth] in the meth 
shifting the = Tes 's centre of 
Fifthly, in the method of act’ ling 
they become foot-rests at will. 

4'745. AppaRATUS FOR WATER, 
Darwen.—29th October, 1881. 

apparatus comprises a furnace eh by 
wae e ues with a steam or hot water boiler placed 
at some distance from the furnace. The pipes referred 
to act as flues or smoke ways leading from the furnace 


4745] 


Other improvements are 


of and apparatus for 
vity in a tricycle; 
the cranks so that 


through the boiler, and such pipes or smoke ways are 
fitted with fire-clay blocks or slabs; these blocks or 
slabs are for the purpose of consuming the smoke, and 
so assist in generating steam, around and about which 
the heated gases circulate during its passage — 
the boiler. Along or in the furnace are openings o 
air entrances, through or by aid of which the paws 
is fired and consumed within the flues of the boiler. 
4753. Arr ComPREssoR, WITH PNEUMATIC SELF-ACTING 

Reversine Gear, M. Bauer, Paris,—3lst 

1881. ee communication from C. A. Mayrhofer, 

Paris. 


The inventor claims, First, a safety _—— for 
the automatic closing of the water-cock y the over- 
flow water and the electric contact connected there- 
with. § dly, the tic reversing gear of two 
cocks, the means of automaticall balancing the air 
pressure at a third cock, and the means of auto- 
matically closing a fourth cock by any excess of pres- 
sure in a reservoir. 

4760. APPARATUS FOR FACILITATING THE REMOVAL 
or Yeast FROM BREWERS FeRMENTING VESSELS, P. 
Smith, Sevenoaks.—31st October, 1881. 6d. 

As the yeast is formed it passes out from the vessel 


through two tubes at the side of the vessel, and te is 

conducted away. 

4764. Rook Dritiine Apparatus, WW. Morgan- Brown, 
London.—ist November, 1881.—(A communication 
Jrom L. B, Stone, Marblehead, Mass., U.8.) 8d. 

This relates, First, to the construction of the tri 

and Secondly, in the construction of the peng 

engine. 

4781. Frittine anp Trimmings, &., 
Westminster.—lst November, i881.—{ Void, 2d. 

The frilling or trimming is mages by means | of a 
new frilling or tri 

the stitching parts of a sowing eve mitting the 

feed motion) and consbined with other suitable 

mechanism. 


4796. LAVATORIES AND Byes) and 
—2nd 


This consists in. the method of be tipping 
basins with pivots U from recesses and retai 
flanges, so ane that in one position the basin is 
free to be lifted, but not otherwise. 

4800. Pyeumatic System or Removina Nioutsor 
AND OTHER MaTrers FROM CessPooLs, &., 4. M, 
Clark, London.—2nd November, 1881.—(A communi- 
cation from La Cie. Générale de Salubrité, Paris.) 1s. 

The chief feature of the invention consists in the 
employment of an extensive system of pneumatic 
tubing for conveying the nightsoil from the cesspool 
or place where it is deposited to the works, to be con- 
verted into chemical products and manure. 

4806. Ho.pers ror Leaps anp Crayons, A. P, 
Hausen, Cheapside. —3rd November, 1881.—(Not pro- 
ceeded with.) 2d. 

Two semi-tubes are employed, preferably provided 
with a corrugated inside surface: one semi-tube is 
permanently fixed in the inside of any convenient 
shaped holder, the other semi-tube is —_ of gs | 
moved lon ~~ pry 4 in the inside of the holder an 
is connected to the first-named semi-tube. The longi- 
tudinal movement of such movable semi-tube from 
the top or point of the holder is preferably caused by 
the action of springs. 

4815. CARRIAGES EMPLOYED 1N Bonnin Net oR Twist 
Lace Macuines, W. Spowage, Nottingham.—3rd 
November, 1881. 4d. 

This relates to the construction of carriages with 
one or more studs near each breast of the carriage 
projecting from one or both sides of the carriages. 
4818. Prone Percussive Rock Dritts, 7. R. 

Jordan, London.—8rd November, 1881.—(Not pro- 
ceeded with.) 2d. 

This consists essentially in the combination of an 
hydraulic motor with any percussive rock bo! or 
drilling machine in which air or eames Poy iter- 
nou compressed and allowed to ex to give the 

low. 


am. 4 APPARATUS | FOR WwW. 


This consists, First, rey for water 
or other fluids "provided with two pistons, connected 
together, in placing the valve by which the movements 
of such pistons are controlled between the afoi 
pistons, such pistons actuating the said valve by means 
of a spring ; Secondly, in mounting the valves upon a 
part traversed to-and-fro by the pistons of such 
meters, thereby dispensing with the usual thorough- 
fares, formed upon the cylinders, within which the 
aforesaid pistons traverse. 

4826. Sprinc Marrresses, G. Lowry, Salford.—3rd 
November, 1881. 6d. 

The mattresses consist of a series of horizontal 
chains, ropes, or bands with a compressive or elastic 
spring at one or both ends and attached to the bed- 
steads without hooks or links, or on a light metallic 
or wooden frame made to fit on the bedsteads. 

4829. Tricycies, &€., A. Archer, Birmingham.—8rd 
1881. 8d. 

This relates to the construction of the cranked axles 
and framing so that the cranks may be collapsed for 
the purpose of passing the vehicle through narrow 
doorways, 

4846. AND Frituina Macuines, 0. McC. 
ro Notting-hill.—4th November, 1881. 


Tmo ‘improvement consists in providing a recipro- 
cating ee or carrier, which tucks the fabric in 
pleats or folds between a pair of rollers or presses, 

whilst controlling mechanism determines the forma: 
tion of the pleat or fold upwards or d 
4849. Repvucinc THE FRIcTION OF 

WHEELS, . Brewer, Lo —5th Novem- 
ber, 1881. 

The antifriction device consists of three or more 
antifriction wheels A carried loosely on axles B. 
These axles are fitted into or run loose in bearings in 
the main wheels at C, with which they revolve. The 


axles may be constructed radially adjustable towards 

the centre. The journal D of the main wheel bears 

upon the ripherics of the antifriction wheels ‘' bya 
collar or direc tly ; the pressure thus transferred 
antifriction wheels is borne ata greatly reduced on 
and consequent reduction of friction, Tt the ultimate 
rubbing contact B, which may be further fitted with 
known antifriction rollers or balls, A lubricating 
device is also described and claimed. 

4856. Suirs’ Steerine Bertus, &., W. R. Lake, Lon- 
don.—5th November, 1881.—(A communication from 
J. H. Porter, Boston, U.S.) 6d. 

This consists in the combination of a beam pivotted 
centrally toa suitable support and extended outward] 
or laterally at its ends from the said support, a berth 
or its equivalent pivotted to the said extended ends 
and thereby suspended away from the support of the 
beam so as to leave an unobstruc space overhead, 
and friction rollers arranged to prevent the beam 
from binding on its bearings in consequence of the 
leverage exerted by the said berth. 

4860. Fasteninc Exastic Tires TO VELOCIPEDE 
Wueets, &c., J. K. Starley, Coventry.—7th Novem- 
ber, 1881. —(Not proceeded with.) 2d. 

This consists in making the tire with a longitudinal 

oove on its inner periphery, and over the space so 
| ed vulcanising a strip of cloth or other | 
material, A wire (or wires) is passed through sai: 

ve and bent round the rim of the wheel. A hole 

Sh holes) is bored in the felloe towards the centre of 

the wheel, and the ends of the wire are drawn tight 

through it (er them) and secured by a nut (or nuts) 
just inside the felloe. 


4865. Forks or Bicycies, &., S. Armstrong, Bir- 
7th WN, h 


1881. 

This relates to the forging the forks in suitable dies. 

4869. Packine ror Makino Steam or WATER JOINTS, 
J. R. Williams and H. Dansey, London.—7th Novem- 
ber, 1881. 6d. 

This relates to the construction of packing for the pur- 
pose of making joints, in the form of strips of suitable 
shape, consisting of a sufficient number of el 
bars or wires of circular, gular, 6 or other suitable 
section, connected continuously together. 

4861. Raitways, J. Whiteford, Greenock.—Tth 
November, 1881. 
This consists in hui es rails of permanent way 
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laterally in their chairs by means of a bearing block or 
check A, tightening ~ B, and retaining cottar 
or pin C, and either with or thout retaining and 


pins, or pociotions and notches for retaining the rails 

ongitudinally at their end joints. 

4871. Frames anp Traps For Dryinc AND Roastina 
Fruit, Right Hon. W. H. Barl Poulett, Crewkerne. 
—Tth November, 1881. 6d. 

This relates to the construction and My oe of 
skeleton frames on wheels or rollers, and meshed 
trays, for drying and roasting dates and like fruit 
within a closed oven or retort. 

4872. “ Actions” or SmMALL-arMs, H. A. Silver and 
W. Fletcher, London.—Tth November, 1881. 8d, 

This relates to certain ey my of construction and 

of in and connected with the 

“actions” of —— -arms, to enable the hammer or 

hammers, strikers, triggers, and safety bolts, and in 

some cases the barrel or barrels also, to be locked and 
released. 

4874. Movutpinc or Earruine PLovons, F. Wolff, 
Copenhauen.—8th November, — —(A communica- 
tion from J. L. Jensen, Copenhagen.) 

This relates, First, to the cuplienlion to earthing 
ploughs of the adjustable wing-shaped boards for 
regulating the height and the width at top and bottom 
of the ridges formed by the plough ; Secondly, to the 
adjusting of the mould-boards relatively to the beam, 
so that with the same plough earthing up may be 
done at will to both sides simultaneously, or to one of 
the sides by changeable mould-boards, and also the 
means by which the adjusting is obtained. 

4875. Apparatus FoR THE FeED-waTER 
TO STEAM OR OTHER Borers, J, Adams, Watford.— 
8th November, 1881.—( Not proceeded with.) 2d. 

Two feed or supply cisterns are employed, one, 
which is Lf and placed above the 
other, which is closed and adapted to bear the same 
pressure as that of the boiler to be fed. There is a 
passage capable of being opened from the close vessel 
to the boiler, and from the close vessel to the open 
vessel. en communication is closed between the 
close vessel and the boiler, the close vessel may be 
readily filled as required from the open vessel. 

4878. Bricks, J. P. Bayly, Paddington.—8th Novem- 
ber, 1881.—(Not proceeded with.) 4d. 

This invention consists of a contrivance to be bedded 
in mortar, each brick being fitted or locked one into 


the other. 
4879. Vent or Tar ror Casks, J. W. 
Kenyon, Manch ber, 1881.—(Not 


with.) 2d. 

This relates petscipaliy to the casks in which liquor 
is stored or supplied, and has for its principal objects 
to facilitate the “tapping” and to prevent the free 
communication at times between the outer air and the 
interiors of the casks. 

4881. Apparatus ror TestTiINc THE PURITY OF THE 
Breata, A. C. Henderson, London. 
1881.—(A communication from A. F. L. Plagne, 
France.)—(Not proceeded with.) 2d. 

The apparatus consists of a porcelain vase, furnished 
with two apertures diametrically and vertically 
ps pee posed to each other ; the upper one is destined for 
the mouth for breathing into the vase, and for the 
nose to then test the purity of the breath, and the 
lower opening is for the escape of the breath blown 
into the vase. 

4884. Apraratvs ror TRansMITTING MoTion aT 
VARIABLE Speeps, D. Young, London.—8th Novem- 
rig 1881.—(A communication from B. Brosser, Paris.) 


The apparatus consists essentially in two shafts 
suitably supported in bearings, and each provided 
with a convex disc, the one shaft being driven by the 
motor, and the other by the frictional contact of the 
two , Which are adjustable for transmitting 
motion at variable speeds. The second shaft transmits 
the motion to the machine to be driven at a speed 
regulated by the adjustment of the said discs. 

4886. Umpretias, &c., F. Copenhagen.—8th 
November, 1881.—(A communication from A. Malm- 
ros, Sweden.)—( Not proceeded with.) 2d. 

The umbrella stick is heres) in several pieces, which 
can be separated and folded up again, or it may be 
provided with telescopic parts, 

4889. Minino or Gettixnc Marts, Ciays, Sanps, 
anp Graves, &, J. Mills, Hanley, and T. D. 
Brown, near Wellington.—8th November, 1881. 10d. 

This consists in sinking a series of rows of vertical 
shafts, pits, or holes, each row of shafts or pits being 
sunk close to the next row, and the shafts or pits of 
each row ep. | sunk near to each other, the sinking 
and working of the shafts or pits of each row and the 
sinking and working of the several rows being effected 
by greierense by the method of alternation. 


4890. Fitter Presses, &c , A. G. Salamon, Clapham 
Park.—8th November, 1881,—(Not proceeded with.) 
2d. 


A rapid outlet is provided for the filtered fluid in all 
directions, thus utilising the entire surface of the 
grooved plates or perforated backing for the filter cloth, 
4802. ror Invatips, A. M. T. Amherst, 

Brandon.—8th November, 1881.—(Not proceeded 
with.) 2d. 

This consists in hinging the back as well as the 
sides or arms of the chair, so as to fold down flat on to 
the seat when required to be packed for transport, the 
back first folding down on to the top of the seat and 
the two sides or arms folding one over the other on to 
the folded back. 

48983. Looks, d&c., R. H. Clive, Birmingham.—8th No- 
vember, 1881.—( Not proceeded with.) 2d. 

This refers to locks and combined locks and latches, 
and is principally to d locks and 
latches in which the ee motion of the latch bolt is 
produced by a weighted lever instead of by the spring 
ordinarily employed. The parts are so arranged that 
the weighted lever is made to operate the — of 
the lock or key bolt as well as the latch bo! 


ecomposed gelatine and replacing it woe fresh gelatine 
ail the defects in dry plates caused by 


4929. Stoves, H. J. Haddan, Kensington. — 10th 


tion of gelatine, viz. viz, drilling, faintness of 

are got rid of. 

4807. Acemnc Pappep, Dyep, or Printep TextTILe 
or Fiprovus MaTeriAs, &c., W. Lake, London. 
—8th November, 1881.—(A communication P. 
St. A. Basquin, Paris.)\—(Not proceeded with.) 2d. 

The fibrous mate which have been impregnated, 
padded, pre} peepee, or printed with mordants or colours 
or preparations containing gases, vapours, or volatile 
compounds are ca to travel through a chamber 
where they are submitted to the action of air and 
aqueous vapour mixed or not mixed with other gases 
or vapours at various degrees of temperature below the 
atmospheric —— which thus affects the disen- 
gagement of the acetic acid or other gases, vapours, or 
volatile compounds, and collect the said acetic acid, 
gases, vapours, or volatile —— by means of 

d by means 


chamber. 


4899. CoLourino Marrers, J. Imray, London.—9th 
November, 1881.—(A communication from H, Koechlin, 
Germany.) 2d. 

This consists in the manufacture of colouring 
matters by the action of the nitrosed derivatives of the 
vertiary amines or their compounds on tannan or its 
analogues, 

4900. Macuinery ror W. H. James, 
Westminster.—9th November, 1881 

This consists in the construction a. arr t 


1881. —(A communication from J. Schneur, 

Paris. ‘Not proceeded with.) 2d. 

The object is to prevent the discharge of carbonic 
oxide into the atmosphere of the rooms in which the 
stove is placed, and to keep the air moist. 

4930. Appliances ror Repropucine on MOLTIPLy- 
1nG Copies oF Drawrnes, Lerrers, &c., 2. Kimm, 
.B.—10th November, 1881. proceeded 
wu 

This relates to the employment of sheets of paper 
coated with a suitable composition. 

4982. GoverNING APPARATUS FOR 

.. 7. Hunt, near h —10th 
1881. 6d. 

The invention consists in controlling a speed by 
acting upon the t means of a 
separate from and independent o ordinary carry- 
one and driving wheels of the engine. 

4934. Tune-pLayino Tops orn GyrorHones, M. A. 

ier, London.—l0th November, 1881. 6d. 

This welaies to the employment of a tune-plate fitted 
with reeds or other sound-producing devices. 

49835. Suction or FILTERING APPARATUS FOR FLOUR 
Mitts, &., F. Wirth, Frankfort.—10th November, 
1881. — (A communication from Baier, Ulm.)— 
(Not proceeded with.) 2d. 

This consists in providing a filtering 
acting chiefly 


of an excavating machine wherein the bucket or scoop 
operated by hydraulic power is combined with the 
oscillating thrust arm or lever, also operated by 
hydraulic power to regulate the cutting and penetra- 
tion of the basket or scoop, the whole being mounted 
on a trolley fitted with a roller path round which the 
excavator is capable of being swung. 
4907. GENERATION OF WaTER-GAs, &c., P. Jensen, 
London.—9th November, 1881.—(A communication 
“> The European Water-gas Company, Stockholm.) 


This consists essentially in the continuous mode of 
generating water-gas by the combination with the 
es systems of regenerators of one common genera- 
tion. 

4908. ManuracturE or KippERMINSTER 
J. S. and S. Smith, Glasgow.—9th 
1881, 6d. 

This consists in the weaving or manufacture of 
Kidderminster, Scotch, or ingrain carpets, and other 
similar two or three- ply fabrics with clearly defined 
patterns, on the two outer sides of the fabric. 

4909. Apparatus FOR DRAWING-OFF 
Liquips From Vats, &., J. Webster, Solihull.—9th 
November, 1881. 6d. 

The object is to draw-off liquids of different gravi- 
ties as required from vessels or reservoirs without 
disturbing the sediment at the bottom thereof by 
means of a floating apparatus. 

4911. Carpino Encines ror Corton, &c., W. 
T. Cheetham, Manchester.—9th November, 1881.—(A 
J. Konshin and W. Charnock, 


Serpokof’, 

This whereby the motion 
of the doffer and i food rollers may be arrested should 
the ‘“‘taker-in” roller or doffing comb become from 
any cause stopped while the main cylinder of the 
carding engine is in motion. 

4915. Preparation or Fartnaceous Foop 10 BE Usep 
as a SusstiruTte For Correr, &c., Edward, 
London.—9th November, 1881.—(A communication 
from F. Maire, Lyons. )—(Prov isional protection not 
-) 2d. 

tion is d of edible chestnuts, 
gotaien, Bohemian lentils, maize, and vanilla. 

4916. Breecu-Loapinc Frre-arms, J. Lang, Pall 
Mall.—9th November, 1881. 6d. 

This consists in the method of cocking the strikers 
or striker levers by a slide or bar acted upon by the 
“fore end” or by a projection on the barrels, said 
slide or bar being ca’ to act upon a safety catch 
or bolt, and being withdrawn from the strikers or 
striker levers. 

4917. Bicycies, &c., L. EF. Broadbent, London.—9th 
November, 1881. 1s. 

The invention relates to improvements in bicycles, 
tricycles, quadrieycles, &c., the object being to obtain 
a direct propulsion action by both feet and arms upon 
the crank shaft, and to make the vehicle easily con- 
vertible from one kind to another, or according to 
the construction for the one pafticular sort of machine, 
and to furnish means for carriage for a certain quan- 
tity of luggage with facility. 

4920. Lirepoats, J. 7. Baharie and W. Adamson, 
jun , Sunderland.—9th November, 1881. 6d. 

The boat is clinker-built of larch in the ordinary 
manner. Cork is then fitted in between each timber, 
the thickness of the ribs from stem to stern, and from 
keel to gunwale. The boat is then lined with a suit- 
able thickness of sheet india-rubber from stem to 
stern fastened to the keel up to gunwale and to every 
rib, and in this manner a false keel of india-ruUber is 
also produced. Air-boxes are fitted at each end and 
round the sides. A tank is fitted amidships divided 
into three compartments, with a small hole at the 
bottom of each partition, thus allowing the water to 
flow from one compartment to the other, thereby 
keeping the water always on a level. 

4921. Raisinc Water, W. Tasker, near Andover.— 
9th November, 1881. 6d. 

This consists in improvements in machinery or appa- 
ratus for raising water, consisting of the combination 
with well machinery of a force pump, so connected 
and combined therewith that both the said machinery 
and the pump are worked together or by one and the 
same operation. 

4922. Rerinina Iron, A. M. Clark, London.—oth 
November, 1881. communication from J. 
Garnier, Paris.) 4d. 

The invention relates to a process of refining pig 
iron and scrap iron: containing phosphorus upon a 
neutral or basic hearth by the employment of a false 
hearth of limestone — is oxidising and basic, and 
acts, moreover, mechanical! cally. 


+ 


ted with millstones by an automatic dis. 
connecting arrangement, by means of which the dust 
filter is cleansed of dust at definite times through an 
excentric shaking motion. 

4986. Exrractinc GLYCERINE, OLEINE, &., FROM 
Various Supstances, W. R. Lake, London.—l0th 
November, 1881.—(A communication from M. C. A. 
Ruffer, Paris.) 4d. 

The essential feature of this invention is the employ- 
ment of centrifugal power combined with a current of 
gas or steam at a temperature suitable to ensure the 
a one too of one of the substances if dry or fatty 

rials are being treated, or the desiccation of a 
liq aid if the material is combined with water or 
ae fluid which it is not desired to retain or pre- 
serve. 

4988. Sroprinc Re-startinc Tramway Cars, 
&., C. Davison, Stamford Hill.—11th November, 
1881. 6d. 

This relates to the employment of compressed air 
and a special gearing. 

. Musican Instrument, F, Pool, Charleston, 
November, 1881.—(Not proceeded with.) 
2d. 

Two spheres of different but proportionate dimen- 
sions are joined together at their ee ends and 


shell is provided with two inlets and one outlet, the 
use of stops so arranged as to rt yp the mages: 
communication 


of the two inlets being put in 


(4857) 


each other, and to wedge or force the valve when in 

its extreme positions against the inlet that is closed. 

4961. Apparatus For Nartinc Boxes, &c., F. W. 
Blood, Liverpool.—12th November, 1881. 

This relates, First, to the nail receivers or holders ; 
Secondly, to the nail receptacles or sockets placed near 
to the nail receivers or holders ; Thirdly, to the manu- 
facture of a nailing machine jn which the nail-box 
rises and falls while the table remains rigid. 

4968. Bakers’ Ovens, J. L. Hancock, London.— 
12th November, 1881. 

The shell of the oven is Paik of circular shape, or 
nearly so, and fitted therein is a circular shelf or 
shelves, either on a central pivot or on edge rails, so 
that it or they may be rotated therein. 

4964. FricrionaL CoupLine, W. J. Fraser, Loa- 
November, 1881. 

ist: ag te ati of two band 

shel and a friction wheel or wheels adjustable as to 


on the band wheels by means of a screw or 
screws or levers, thereby constituting a frictional 


are perforated in a special manner to produce the 
sound, 
4941. VentTiLatinc Apparatus, W. Cunningham, 
Dundee.—11th November, 1881. 
This consists in two propell 


and 
driving them in concert by means of an endless belt 
or belts combined with pulleys on the shafts of the 
propellers, the belt or belts being fitted or formed with 
projections or equivalents, or with holes to engage 
with holes or notches or projections on the pulleys. 
4948. Compounp ror PRevENTING EscaPe oF STEAM, 
&c., From Jornts, G. Tall, Brixton.—llth Novem- 
ber, 1881.—( Not proceeded with.) 2d. 


for conveying and controlling power and 

reducing friction on the bearings. 

4965. Bixpers on Hoipers ror Letrers, &., G. 
Hayes, London.—l2th November, 1881.—(Not pro- 
ceeded with.) 2d. 

This relates to binders with leaves to which the 
letters are cemented. 

4969. Macuine ror Syrupinc Gincer Beer, &c., J. 
Murrell.—12th November, 1881.—(Not proceeded 


The compound consists of a suitable “i aan of with.) 2d. 


mineral fibre, such as asbestos, ground talc, plumbago, 
boiled linseed oil, raw linseed oil, and mineral oil, to 
which is added resin, whiting, blue clay, pipe-clay, 
fire-clay, and brown earth. The ingredients are mixed 
together and passed through cold rollers, and subse- 
quently through hot rollers. 

4044. Manuracrure or Mixture Yarns, WV. Black- 
burn, Cleckheaton, York.—12th November, 1881.— 
(Not proceeded with) 2d. 

The object is to secure a perfect and complete admix- 
ture of the variously coloured fibres, so as to avoid the 
ties, and imperfections of mixture resulting 

in what are known as ‘spears.’ 


49045. Hanp Rakes ror Haymakine, &., W. R. 
Lake, London.—12th November, 1881.—(A communi- 
cation from C. Bergstrom, 6d. 


This consists essentiall; a hay or garden rake 


y m 
constructed with double or single | Bs or ee This in the binati 


pegs by inserting them in holes Pati wy in 
or cross bar, and afterwards ben 
horizontal part of the pegs. 


4950. CoLLapsiBLE aND EXPANSIBLE Baskets, &c., 
H. S. Bale, London.—11th November, 1881. 6d. 


The apparatus consists essentially of a measuring 
cylinder or barrel of a given capacity, preferably made 
of glass, so that its contents can be seen, and in 
which a cup leather or other suitable piston is fitted 
to work, having a tubular stem for the passage of the 
syrup. 

4970. Pxorocrapnic Cameras, A. M. Clark, London. 

—l2th November, 1881.—(A communication from B. 
bert, Mont France. 6d. 

his with a photo- 


gra camera a phte holding box which is open 

at the inner end and closed at the outer end, and fitted 

to slide in and out of the camera; and of a series of 

eens frames fitted to slide in and out of the 


4971. Gas Stoves, &., C. W. Torr, Birmingham.— 
12th November, 1881. 6d. 
with the body of a 


the head | gas stove made of terra-cotta or other non-metallic 
ing the plate over the | material, the said tubes crossing the body of the stove 


and being open at both ends and in communication 
only with the atmosphere external to the body of the 
stove, 


This relates to the construction and arrangement of | 49°75. Steam Enornes, J. Shanks and G. Lyon, 
proceeded 


basket, trunk, box, or travelling bag with flaps hinged 


pacha long jointed, whereby it can be reduced in bulk or with. 


Arbroath.—l4th November, 1881.—(Not 


2d. 
This relates to a steam engine in which a double 


py Wasnine Macuines, A. Fortune, Keightey— piston is used, each of the two heads of which work 


12th November, 1881.—(Not proceeded with.) 2d. 

This consists in the ar of hing ma- 
chines, in such a manner that the component parts of 
the rotary agitator can be sec’ 
being placed inside the wash tub. 
4952. Packine Case ror Borties, &c., G. Robson, 

Liverpool.—12th November, 1881. 6d. 

The invention consists essentially in the combina- 
tion of an outside rectangular case or covering, with 
two or more cell frames so constructed that by revers- 
sing or turning the said frames end for end with each 
tier of bottles or vessels, the necks or ends of less area 
of one tier of bottles or vessels shall be between the 
necks or ends of less area of another tier. 

4953. VENTILATOR FOR CHIMNEYS, my H. W. Yates, 
Brighton.—12th November, 1881. 

This ¢ consists in the combination “oi a cylindrical 
body and a head or top in the form of a frustrum of a 
hollow cone, whose section is oc or of other 
figure, the said cone being open at top and bottom, its 
diameter at the base being considerably larger, and its 
base being above the level of the top of the y. 
4955. Manouracrure or Gas, B. Russ, London.—12th 

November, 1881.—( Not proceeded with.) 2d. 

The invention relates to the a pe of gas 

the decomposition of hemicals, and its 


4923. Horsts, J. Gordon, Glasgow.—10th Novemb 
1881.—(Not proceeded with. ) 2d. 

The invention consists in the adaptation of a 
revolving shutter, blind, or screen to the hoist or 
elevator cage, whereby the well is 2 ey closed 
throughout its depth, at tha which is 
the of the cage i d by its 


48904. Knirrinc W. Manchest 
— 8th November, 1881. 6d. 

The objects are, First, to enable the operator to knit 
double or twice the width of web or pany open work 
automatically ; Secondly, to enable the little heel to 
be knitted more easily; Thirdly, to give a longer or 
shorter stroke to the crank that works the machine 
which — or shortens the travel of the carriages, 
which uces friction; Fourthly, to enable the cam 

carriage to work more easily and with greater 
durability. 
4895. Exursitine Notices, &., F. W. Hembry, Lon- 

don,—8th November, 1881. “(Not proceeded with.) 2d. 
hee relates to rotating frame fitted with advertise- 
men’ 
4896. Preparation oF PxHoTocRaPHic EmuLsions, 
ion.—8th November, 1881. 6d. 
lowing are some of the important points :— 
First, in the application of centrifugal force for the 
isolation of silver salts from an emu’ sion ; Secondly. 
pod the application of the same force for the division of 
pon into several parts, according to the 
di ifferent size of the grains of silver salts; Thirdly, the 
emulsion may be made to contain the boiling or 
digesting unlimited quantity of water and gelatine, 
and thus is obtained the fine ular state of oe 
silver salts in emulsion; Fourthly, eliminating the 


e well. 


4925. For Ratsinc Stamp Heaps or 
Drop Hammers, S. Jellyman, Cannock.— 10th No- 
vember, 1881.—(Not proceeded with.) 2d. 

An iron or steel band pen over a pulley, which 
band is operated upon means of a small roller 
attached to the smebe al shaft. upon which the pulley is 
hung by side straps connected by two metal straps 
with a forked lengthening screw, thus ensuring a 
direct pull from the main shaft upon the operati 
roller; the roller is carried upon an excentric shaft 
which is operated on by levers. A catch is employed 
to hold up the stamp or drop hammer. 


4927. Manvracturine ArRtIFictat Stone, E. de Pass, 


combination pheric air as a motive come 
and for heating and lighting purposes. 


4956. Ve tocipepes, R. H. Lea and G. Singer, 


in a single-acting cylinder, the two cylinders being 
arranged in a line at opposite ends of the engine, and 
provided with separate slide valves—operated in 


ured together before | Unison—for controlling the induction and tion of 


the steam. 
4976. Cuurns, F. Levavasseur, an November, 
1881.—{ Not proceeded with. 

The invention consists in giving a double 
rotary movement to the axle or spindle the 
blades, arms, or workers by which the cream is 
agitated. 


4979. Comrosirors’ RuLEs AND TyPE AND Space 
Houprrs, J. C. Mewourn, London.—l4th November, 
1881.—(4 Serer from L. K. Johnson, 
Brooklyn.) 6d 

This relates partly to a compositor’s rule provided 
with a combined guide and protector. 


4081. &c., For Srorinc IN 
Granarigs, J. Higginbottom and 0. Stuart, Liver- 
pool.—l4th November, 1881. 

This consists in the’ construction of the sy! 
hoppers, or bins for storing grain, built of cae 
masonry, concrete, or other suitable building ma‘ terial, 
with endless metallic bands embedded therein. 
4982. Markinc Key Grooves, &., J. Roemmele, 

Glasgow.—l4th November, 1881. 6d. 

The objects are first to find by tnd of convenient 
tools the line crossing the centre of the axle hole, and 
to mark out by means of another tool on both sides of 


Coventry.—l2th November, 1881.—(Not proceeded | such centre line the key groove corresponding with 


with.) 2d. 

The invention relates to the driving gear of oe 
and other velocipedes, and is more easy Aa desi 
to meet the difficulty of varying roads. It also oes 
to the method of attaching the framework of veloci- 
pedes to the bearings thereof. 

4959. Conveyinc or Grain, &c., J. 
Higginbottom and 0. Stuart, Liverpool.—l2th No- 
vember, 1881. 6d. 

This relates to an elevator having a chain of buckets, 
and which is Sager with a weighted bottom pulley 
or head capable of — and falling, but destitute of 
legs or other f: ig the bottom pulley 
with the upper part. 
4960. Creantno Carpets, &., C. D. Abel, London. 

—12th November, 1881.—(A communication from 
J. Zacherl, Vienna.) 6d. 


the diameter of the shaft or axle to be fastened. 


4983. Fire-ars, F. Wirth, Frankfort.—14th Novem- 
ber, 1881.—(A communication from N. Jaberg, Ger- 
many.)—(Not proceeded with.) 2d. 

This relates to various novel features in the con- 
struction and arrangement of breech-loading fire-arms. 


4984. MaNnoracTuRING CARPET AND OTHER SIMILAR 
Fasrics, J. J. Delmar, London.—l4th November, 
1831.—(Not proceeded with.) 2d. 

This relates to improvements in the mode of manu- 
facturing that class of carpet and other similar looped, 
piled, or corded fabrics which are made from hair. 
4985. TeetH BrusueEs, Pierrepont, London.—l4th 

November, 1881. 6d. 

The object is to make the brushes so that the 

tufting will conform to the contour of the d dental arch, 


London.—10th November, 1881.—(A 
Jrom R. H. Stone, Colony’ of Victoria.) 4d. 

This invention relates to the process of manufac- 
turing artificial stone, the essence of which consists in 
the use and application of heated water, with or with- 
out lime in solution to such combinations—of lime 
and silicates—to form a mixture of silicate of lime or 
hydro-silicate of calcium. 

4928. Sroves ror Heatinc Saprrons, &c., J. 
Thompson and C. Morris, Birmingham.—10th Novem- 
ber, 1881.—(Not proceeded with.) 2d. 

This "relates the general construction of stoves 
for heating sad irons, drying rooms, and boiling water. 


This ts in the process and tus for 
First, beating the carpet simultaneously upon both 
sides while the carpet is travelling in a vertical or 
nearly vertical direction ; Secondly, brushing the upper 
and underside of the’ carpet simultaneously but 
upon different — and while the carpet is travellin 
in a horizontal or nearly horizontal direction ; an 
lastly, distributing over the nap side of the carpet, 
and while travelling in the said horizontal or nearly 
horizon’ an i sticide powder. 

4957. Sutips’ Pour J. London.— 
12th November, 1 6d. Tha 

The inventor pen in a valve, whose casing or 


hether for the inside or for the outside thereof. 
4986. Pickers ror Looms, Hallas, Huddersfeld,.— 

14th November, 1881. 4d. 

This consists in making the hole in the picker for 
the reception of the india-rubber of an oval form, and 
placed in a vertical position in the picker, by which 
means the shuttle has more surface to strike against, 
and the danger of striking the flange is rendered im- 
possible. 

4992. Dryinc Macuines, &c., A. 
Wilmslow, and J. B. Alliott, Nottingham. = 
15th 1881. 6d. 

This consists in a centrifugal drying machine, 


| 
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wherein the. cage or revolving cylinder is attached to 
spindle or shaft that rests upon at one end or is 
suspended from a kind of ball-and-socket or equivalent 
arrangement, so that though the outer casing be fixed, 
limited vibration is permitted to the cage or revolving 
cyiinder ; of the use in combination of a pulley attached 
to the said spindle or shaft, a pulley on a crank shaft 

supported in suitable bearings, and driven by a 

reciprocating engine, an intermediate pulley, and a 

belt or strap. 

4904. Consumine SMOKE aND Economisinc FUEL IN 
CowNecTion witH Borer Fornacex, &c., EB. P. 
Alexander, London.—9th November, 1881.—(A com- 
munication from J. Elliott, Montreal.) 6d. 

Upon steam being turned on through pipes H an 
exhaust or vacuum is immediately formed at each of 
the nozzles G, which has the effect of drawing from 


the stack through the pipes EE air and whatever 
unconsumec siuvke anu gases May escape fiom the 
fire, and discharge same mingled with the jets of 
steam through the nozzles G G over the grate, hot air 
being also sucked out of air chambers and down 
through tubes in the same direction. 


6003. Warer-ciosets, &c., H. Barron and H. Raimes, 
Kilburn.—15th November, 1881. 6d. 

This relates to the construction of water-closet 
deodorising or disinfecting apparatus, consisting of 
chamber for liquid, chamber for paper, branch delivery 
pipe (forked at one and protected at the other ex- 
tremity), and down flow pipe, valve, controlling lever, 
and subsidiary apparatus. 

5010. Pyevmatic MacHINERY FOR THE SEPARATION 
oF Minerars, &c , &. W. Hart, Kildare-ter:ace.— 
15th November, 1881. 6d. 

This consists principally in the employment of a 
covered sieve bed with suitable discharge apertures 
for the separation of materials of different densities 

the action of compressed air. 

5022. Macuixes, Hesketh, Dartford.— 
16th November, 1831. 6d. 

This relates to the machines in which cold-air is 
produced by compressing air, cooling it, and then 
expanding it whileit performs work. 

5088. Cures ror SHeaRinc Horses, Docs, &c., F. 
Guillaume, Paris.—l7th November, 1881. 4d. 

This relates to a special arrang t for tightening 
up and facilitating the putting together and taking to 
pieces of the parts of the apparatus. 

5057. Manvuracture oF GALVANO-NICKEL-PLATED 
Sueet Iron, &c., W. Morgun-Brown, Lonaon.—18th 
November, 1881.—{A communication from P. Schroe- 
der, Leipzig.) 2d. 

The process consists in rolling the sheet zinc, sheet 
iron, or tin-plate to an equal thickness after having 
deposited a film or coat uf nickel of one-tenth milli- 
metre thickness direct on the cleaned surface without 
the ordinary coat of copper and without the use of 
any welding powder or any annealing process. 

5428 Borvers ror &€., R. H. 
Brandon, Paris.—12th December, 1881.—(A commu- 
nication from L. Sepulchre, Liege, Beigium.)—(Com- 
plete.) 6d. 

This relates to improvements of burners in which 
the wick is enclosed between two concentric tubes. A 
guide is employed to maintain the tubes concentric, 
5600. Improvemest in Evecrric Licutixe Appa- 

RATUs FOR Raitway TRAINS AND OTHER PURPOSES, 
Pitt, sutton.—2lst December, 1881.—(A communi- 
cation from E. F. Starr, Philadetphia.) 6d. 

This relates to a mode of generating electricity for 

ting trains and storing a portion of the electrical 
energy for use when the train is at a standstill. The 
inventor his dynamo under the tender of the 
engine, where it is driven from an axle as long as the 
train goes forward, but not when the engine is reversed 
and travels backwards. The dynamv is connected 
with an electric lamp on the funnel of the engine, and 
one at the rear of the train, and also with a storage 
battery. When the train is in motiou the current 
lights the two lamps, whilst a portion goes to the 
battery, and does work there which can be afterwards 
utilised when the train is ata standstill. An inter- 
rupter placed in the circuit of the tail light causes it 
to flash at regular intervals, thus denoting the rear of 
the train, and also, as the interrupter is driven from 
an axle of the train, the speed at which saia train is 
going. 

268. Exrractina SusPeNpED MATTER FROM REFUSE 
ia &c., P. Lowe, Darwen.—19th January, 1882. 

This relates to a machine for the extraction and 
removal of solids, flocculent matter, or other refuse 
from water polluted b: f ies, or from the 
sewage of towns and other waste liquids. The 
raachine is a self-acting strainer consisting of a per- 
forated plate or plates laid on a frame fixed at a slight 
inclination with the flow of the liquid. The plate or 
plates may be formed of perforated zinc, gauze, wire, 
or other metal or substance suitable to the nature of 
the fluid to be operated upon. 

380. Improvements 1s AUTOMATIC ELECTRO-MAGNETIC 
Piano AND ORGAN Players, C. N. Andrews, San 

- Francisco.—25t« January, 1882. 6d. 

This consists in an improvement on the method of 
playing organs, &c., by means of a strip uf paper, 
with slots corresponding to the length of note 
required, &c., revolving on a cylinder in connection 
with positive pole of a battery, and a rod in cunnec- 
tion with the negative pole, so that when the pap r is 
moved and the rod makes contact with the cylinder 
through a slot, a note is played. The keys or valves 
of the instrument are operated by an automatic 
caxcuit closing and breaking apparatus, consisting of 
an electro-magnet and armature moun’ on a lever 
arm connected to the key or valve to be operated. 
This apparatus is illustrated in the specification. 
448. Screw Naus, H. H. Lake, London. — 28th 

January, 1882.—(A communication from the Ameri- 
can Screw Company, Providence, Rhode Island, U.8 ) 
—(Complete.) 4d. 

This consists of a screw nail provided with a head 
so formed that the nail can be turned axially witha 
screw-driver or equivalent teol, a puinted or driving 
end, aud a shan«x cumposed partly of threaded or 
serrated longitudinal sections, and partly of longi- 
tudinal sections without threads or serrations, which 


latter sections are at a less radial distance from the 

axis of the nail than the said threaded sections. 

465. Kwirrine Macurnes, J. Byfield, London, Canada, 
—S8lst January, 1882. 8d. 

The object is to provide mechanism capable of pro- 
ducing automatically various patterns of work either 
,. machines having stationary or rotary needle cylin- 

ers. 

478. Distnrecratine Jute anp Fisrovus Starks, 
J. Haddan, Kensington.—31st January, 1882.—(A 
communication from A. Angell and W. B. Cunning- 
ham, New York.)—(Complete) 4d. 

This consists in splitting the stalks and then 
removing therefrom the pith, and the shell, skin, or 
bark. A machine is employed consisting of elastic 
feed rollers, knife for splitting the stalks, and inter- 
locking for simul ly removing the 
pith, &&. 

479. Avromatic Freep Apparatus ror STEAM BorLers, 
J. Hayes, London.—3lst January, 1882.—(A com- 

tion from B. Fr in, Paris.) —(Complete.) 


6d. 

This relates to improvements on patent No. 2179, 
A.D. 1879, and consists of two vessels arranged on one 
axis, and which by automatically oscillating by the 
passage of the water effects itself the distribution. 
The axis is provided with circular plates or discs, 
with orifices to regulate the distribution of steam and 
water as the apparatus oscillates. Cataracts or water- 
compressing cylinders are plaged under each vessel sv 
as to regulate the stroke and act as a buffer. 

507. Crocss, H. Lake, London.—1st February, 188. 
—{4 communication from A. M. Lane, Winsted, 
U.8.)—(Complete.) 6d 

This ists in thi b 


e ination of two main wheels 
arranged on the same shaft and concentric with each 
other, a main spring arranged between them so that 
one end en with one wheel and the other end 
with the other wheel, so as to cause them to revolve 
in opposite directions. A train of gearing leading 
from one wheel im rotation to the escapement 
wheel shaft, and to the hour and minute hands, while 
a second train of wheels leading from the other wheel 
to a shaft from which an arm projects outward, so as 
to engage with the teeth of a wheel on the escapement 
shaft, from which teeth the arm escapes by the rota- 
tion of the escapement shaft produced by the first 
train, and by such escapement imparts an inter- 
mittent movement to the said second train, which 

nt is icated through the latter to an 
independent second hand on the central shaft. 

616. Puriryixc Mivpiinos, W. R. Lake, London.— 
8th February, 1882. (A communication from The 
Electric Purvier Company ,incorporated, New Haven, 
U.S.)—Compiete.) 6d. 

This relates to improvements on patent No. 727, 
a.D. 1880, in which rolls are caused to present an 
electrified surface to the material to be operated upon, 
and which is kept agitated, so that the lighter 
particles are attracted by the rolls which convey them 
away; and the First part consists in the use of 
reciprocating plates in place of such revulving rolls ; 
the Second of the invention relates to the use of 
stationary electrified plates instead of a moving belt, 
the receiver carrying the material to be treated being 
caused to reciprocate beneath such plates. 

832. Prope.iine Vesseis, W. R. Lake, London.—2ist 
February, 1882.—(A communication from J. B. Root, 
New York.)—(Complete.) 6d. 

This consists in the method of propelling vessels by 
means of the combination of a screw urranged tu 
move the water transversely to the line of movement 
of the vessel and an inclined propelling surface of 
the hull for receiving the increase or decrease of pres- 
sure produced by such movement of the water, such 
surface being inclined to the fore and aft line or line 
of movement of the vessel, whereby the latter will be 
driven in one direction by throwing the water 
against such inclined surface, and in the opposite 


p t and the operation of the feed mechanisin 
before breaking the circuit, and which also permit 
said armature to return to or near its normal position 
before closing suid circuit, substautially as specified. 
(2) In an electric lamp, the combination of an electro- 
magnet N, forming part of a derived circuit, its arma- 
ture N, a device for breaking and closing said circuit 
by said magnet, mechanism for feeding the carbons, 
and means for moving and adjusting the magnet N 
for the purpose of increasing or diminishing the 8 
between said magnet and its armature, substantially 
as specified. (3) In an electric lamp, the combination, 
with the carbon-holder D, of the moving frame H, 

uide rods C C, wheel El, escapement G, armature 
rame V, and the electro-magnet M, substantially as 
and for the purpose specified. (4) In an electric lamp, 
the combination of the carbon-holder D, the moving 
frame H, wheel E!, guide rods C C, armature frame 
V, electro-magnet M, and the adjusting screw I, sub- 
stantially as and for the purpose specified. 
258,285. Brake Suon, James Denver, New Haven, 

Conn. —Filed August 4th, 1880. 

Claim.—The combination of shoe A, shank B, 


receiving-box G, and pressure-lever J, its shank K, 
and nut L, constructed and operating together sub- 
stantially as and for the purpose described. 


258,401. Traction Exo'ne, Abraham 0. Frick, Way- 
nesborough, Pa —Filed March 7th, 1882. 
Claim.—-The engine cylinder, crank shaft, and 
slotted side plates, all connected together for trans- 
mitting the strain to the axle independently of the 
boiler, in combination with the axle, springs support- 
ing the weight of the engine, a radially-movable 


direction by drawing it away from such 
8 


932. Looms, 7. Hanson, Bradford.—4th Warch, 1881. 
6d. 


This relates to appliances to be employed in connec- 
tion with mechanism for effecting a positive motion 
to the heald staves in their downward as well as their 
upward movement, that is to say, a ‘‘ positive dobby,” 
and the apparatus is so construc as to raise and 
depress any one or more of the heald staves and healds 
required, and to securely lock and hold such staves 
and healds in such position until the pattern being 
woven requires a charge. 

995. Osrarninc SrarcH FROM GRAIN FOR THE MANv- 
FACTURE OF Grape Suoar, &c., W. R. Lake, Lon- 
don.—lst March, 1882.—({A communication from W. 
T. Jepp, Buffalo, U.S)—(Complete.) 6d. 

This relates tu a combination of processes and suit- 
able machinery. 

1245. Cree.s ror Macuinery, W. Lake, 
London.—14th March, 1832.—( A communication from 
J. O Neill and G. M. Stewart, St. Louis, U.s8.)—(Com- 
plete.) 6d 

This consists in a creel having a series of bobbin 
posts arranged in sets on parallel lines, the outer post 
of each set g arranged intermediate between the 
posts of the succeeding sets and serving as thread 
guides for the succeeding bobbius, whereby the thread 
is conducted to the loom in a direct line, and undue 
friction is avoided. 

1887. Twistep anp Woven Fasrics, &c, A. M. 
Clark, London.—18th March,A882.—(A communica- 
tion from A. U.bahn, Paterson U.S., and A. G. 
Jennings, B ooklyn, U.S )—(Complete.) 6d. 

This relates to the manufacture of a twisted fabric 
coustructed of an inner core of an envelope of costly 
= wound loosely areund said core te form projecting 

oops, and ofa weed thread wound around the core 
and partly around sai: 

direction to the latter. 


enveloping yarn but in opposite 


SELECTED AMERICAN PATENTS. 
From the United States’ Patent Office Oficial Gazette. 
258,244. Execrric Arc Lamp, Richard R. Moffat, 


Brooklyn, N. Y.—Filed December 13th, 1881. 
Claim.—{1) Im an electric lamp, the combination of 


the electro-magnet N, forming part cf a derived 
circuit, its armature N, a device for breaking and 
closing said circuit, the moving frame H, escapement 
G, escapement wheel E', pinion E, racked carbon- 
holder A, and means for allowing the armature to 
move a sufficient distance tu insure the working of the 


counter shaft having one end extended through and 
made vertically movable in a slot in the said plate 
and a link connecting the counter shaft at this e 
to the axle, substantially as and for the purpose 
described. 
258,546. Evecrric Incanpescent Lamp, Emile Ber- 
liner, Boston, Mass.—Filed March 31st, 1882. 
Claim.—(1) An electric lamp consisting of two 
electric carbuns in loose contact with one another and 
enclosed in a transparent or semi-transparent vacuous 
chamber. (2) An electric lamp consisting of two con- 
ductors overlapping and in loose contact with one 


S546 


another and enclosed in a vactfum. (3) In an electric 

lamp, a vacuous chamber containing a conductor con- 

sisting of an elastic carbon, as described, and in loose 
contact with another conductor, substantially as de- 
scribed. 

258,824. Seepinc Macurive CuLtivator, Joseph 
W. Thomas and Abraham R. Ludlow, Springfield, 
Ohio, assignors to Thomas, Ludlow, and Rogers, 
same place.—Filed January 9th, 1882. 

Brief.—The draw-bars are alternately attached at 


2528824] 


their front ends to oscillating bars for adjv the 
teeth in and out of line. Near the rear ends of the 


drag-holes are attached juiuted pressure rvs secure | 
to a transverse rock shaft, which is oscillated to 
elevate or depress the teeth, they being attached to 
allow each an independent movement. 


258 800. Dynamo-eLecrric Macuine, William 8. 
Parker, New York, U.S.—Filed March 4th, 1882. 
Brief.—The pole pieces of the field magnets are of 
cast iron and have grooves in their faces next the 
armature. The grooves are filled with soft iron bars, 


— 


The carriers for the armature coils are formed of thin 
iron turned up at the edges and having slots cut 
through the turned-up edges. 


Tue Socrety oF ARTS CONVERSAZIONE took 
place in the South Kensington Museum on Wed- 
nesday evening. Various entertainments were 
provided for the guests, who were received in the 
Architectural Court by Sir Frederic Bramwell, 
including the Hungarian band and the band of 
the Ist Life Guards, a concert with hand-bell 
ringing in the Lecture Theatre, and a pianoforte 
recital by Miss Helen Hopekirk in the Picture 
Gallery. The attendance was very large, nearly 
three thousand persons being present. 


TWIN-SCREW STEAMERS FOR THE SERVICE OF 
THE GOVERNMENT OF THE ARGENTINE REPUBLIC. 
—In November of last year the Consul-General 
of France for the Argentine Republic entered into 
a contract with Messrs. Edwards and Symes, ship- 
builders and engineers, Cubitt Town, London, for 
the construction of four iron light-draught twin- 
screw steamers. On the 20th May the first of 
these steamers, which is named La Capital, is 
85ft. long, 15ft. beam, and 74ft. deep, with raised 
quarter deck and forecastle, being nearly com- 
pleted, proceeded down the river to the measured 
mile at Long Reach for her first official trial trip, 
and although the weather was unfavourable for 
the trial of such a light-draught vessel, yet she 
realised the expectations of her builders, The 
mean draught of water was under 34ft., the mean 
speed attained on six consecutive runs being as 
nearly as possible 11} knots. On the 8th inst. 
she again proceeded down the river for her second 
official trial trip, having been loaded with 22 tons 
of cargo; mean draught of water 4ft., mean speed 

ttained on six tive runs was 11 knots, 
The propelling machinery consists of two ordi- 
indep t pound surface | 
engines, high-pressure cylinder 1lin. diameter an 
low-pressure 20in. diameter, each set driving a 
screw 4ft. diameter. The engines are supplied 
with steam from an ordinary marine return tube 
boiler which maintained a pressure throughout 
the trials of 90 lb. driving the engines 195 revo- 
lutions per minute, the vacuum in both condensers 
being 26in., the whole of the machinery working 
first-class during the whole time the vessel has 
been under steam. The second vessel of the 
four ordered, which is the first of a smaller class 
of the above type, will proceed down the river 
for her first official trial next week. 


CONTENTS. 
Tue June 16th, 1882. 

PAGE 
Liyxs IN THE History oF THE LocomoTIVE. 
Harvey's Hor Brast Stove. (Illustrated.).. .. 430 
MAaTTERs.. .. oc oe oo 481 
NoTes AND MEMORANDA... ce oe 431 


Massey's Wrovont Iron Frame Steam Hammer, 

“ws an. 00 as 432 
Duc’s (Illustrated.) 


432 
Renssaw's Locomotive Valve 


(Mus- 
4 


Rustox, Proctor, anp Co.’s Horizontat ENaine. 


Tue Evecraic Licutinc Committee .. .. .. 434 
Waeat GrinpDino 


Report on THe Ivcanpescent Lames Exuipirep 
AT THE Panis EXaipiTion toe 
TenDERS— 
“00. we do 0) 00 
Leapine ARTICLES— 
THe Treatment of Rivers .. .. 
THe MetRoPpoLitan aND SuBuRBAN Gas Com- 
Bripok, SaLForRD 4338 
Gas MANUFACTURE BY COKPURATIONS.. .. .. 438 
Tae Tomas Process in STAFFORD- 


438 
LireraturE — 
Treatise on Modern Horology.. .. .. «. «. 439 
EvecrricaL AcctMULATOKs OR SECONDARY 
Batteries. No. fll... .. 
Causes aNnD ror Bap 
Tue Union Paciric Rattway .. .. 
Lerrers To THE 

Continvous Brakes ON Rait- 


Travr. (ilus- 
441 


441 


Puysics or THR Crust .. . 441 
Kipv's Steam Pome .. 6 . 441 
CONDENSERS .. .. .. 441 

Tue Lxon, Coat, anp GENERAL TRADES OF 
BrkmincHaM, WOLVERHAMPTON, AND Distaict.. 442 
Norges rrom LANCASHIRE .. .. .. 442 
Notes FROM THE NorTH oF ENGLAND .. .. .. 442 
Norms FROM SCOTLAND... .. .. 443 
Nores From WAL&s AND ADJOINING COUNTIES .. 443 
oF Patent Specirications. (lIllus- 


ABSTRACTS OF AMERICAN PaTENT SPECIFICATIONS. 


PaRAGRAPHS— 
Naval Engineer Appointments .. .. .. «. 430 
University College, Bristol .. .. .. .. 482 
Silloth New Doc w 0433 


Examinations for Local Surveyors and In- 
spectors of Nuisances .. .. .. «. «. 48% 
The Panama Canal .. .. .. .. «. 435 
Society of Arts Conversazione .. .. .. .. 446 
Twin-screw Steamers for the Argentine Republic 446 


| 
| 
sy = 
} 
| 
| (258.085) 
LD) | \\ 
| | lol ° 
| Hi | 
| | 
| 
| | | 
| | 
| | 
lesa 401 | | 
| \ 
| 
| 
| | 
| 
| 
| 
(<= 
32 
| 
| 
| 
— 
| | 
| Wad Nii | 
A 


JUNE 23, 1882. THE ENGINEER. 447 
1 side of the aspirator, so that the quantity of water dis- | brass cup F in a manner similar to the lower of the 
laced in any given time might be observed, and from the | anemometer tube. __This cup was so screwed on as to 
: ttom of this vessel a cast iron pipe 3in. diameter was | enable the lower orifice of the pipe to be entirely closed or 
By H. Saxon Snewt, F.B.LB.A. carried to the lower part of the buliding, and the passage to be en by it to any venaind distance. The clamping 
Tue velocities of currents of air in mines and ventilating | of water there controlled by a cock D having a full circular screw H was provided for the purpose of permanently 


shafts are now almost universally determined by aid of the 
anemometers said to have been invented by Benjamin 
Biram. These instruments consist of series of light vanes 
which rotate by the action of air impinging against them, 
and the number of revolutions so made are by the aid of 
suitable mechanism recorded upon dials attached to the 
instruments, Each anemometer is differently affected as 
the forms and positions of the vanes and as the friction of 
the mechanism varies. It is therefore clear that this dial 
registration does not directly ir ope the actual velocity 
of the air, nor, indeed, the number of revolutions made by 
the vanes of the instruments, and consequently it becomes 
necessary to employ a formula for deducing the actual 
velocities from those recorded by the dials. It will also 
be obvious that for this purpose the instruments must be 
separately experimented upon in order that the values of 
the constants employed in the formula may be correctly 
determined in each particular case, In all such published 
experiments it has been found that if the actual and 
recorded velocities be graphically delineated the results 

ive a straight line, or nearly so, and the formula for 

educing the actual from the registered velocities is there- 
fore of the form V = m R + C, where R is the velocity 
of the air as registered by the dial, V the actual velocity, 
and m and C constants to be found experimentally. 

Fig. 1 represents a form of this anemometer commonly 
employed in English coal mines. It consists of a short 
cylinder of brass Y, through which the air passes, and 
impinging against the vanes SSS situated midway in the 
cylinder causes them to revolve, and the motion thus set 
up is transmitted by suitable clockwork arrangement to 
the cylindrical box P, on the front of which are dials for 
recording data from which to calculate, as before described, 
the actual velocity of the air ing through the instru- 
ment. The position of the dials is not the same in all 
instruments, but is varied to suit particular circumstances, 
The method hitherto atoret for ascertaining the actual 
velocity of air passing through one of these anemometers, 
as compared with its registered velocity, is to place the 
instrument upon one onl of a bar about 8ft. in length 
made to revolve on its centre with any given speed, and to 
register, by the means of clockwork attached to the axis of 
the bar, the distance through by the anemometer 
in any given time. e face of the anemometer being 
pets parallel with the length of the bar, the vanes are 
——- to encounter the resistance of the air, through 
which they pass in a manner similar to that caused by 
moving air impinging » the vanes when the anemo- 
meter is stationary. It has been found, however, by 
experiments with these “ Whirling machines,” that when 
the arm upon which the anemometer is placed is varied in 
length, the results recorded by the dial for any given time 
and distance traversed are not similar, but that the greater 
in its passage t e air, e., the ter the le 
of the arm upon which it is placed, 
vanes revolve. 

It might well be conceived that this would be the case, 
not only because the air strikes the vanes in a direction 
different to what it would if the instrument were movi 
in a straight line, but by reason of the whirling ce | 
its adjuncts setting up in their rotary motion a number of 
eddies of air that in like manner alter the conditions under 
which the vanes of the anemometer are made to revolve, 
and such disturbing influences would necessarily become 
greater as the centre of revolution of the whirling machine 
was shortened. The variations in the readings of these 
anemometers resulting from this mode of testing have 
been found to be very perceptible when the difference in 
the length of the whirling arm is only a few feet, and 
therefore it may be assumed that the error would be very 
considerable when instruments adjusted by experiments 
made on a whirling machine of only 4ft. radius are used 
for measuring the velocity of air ing—as in a shaft or 
mine—in a straight line, or its equivalent the circumfer- 
ence of a circle of intinite radius. Nevertheless, it is with 
instruments so tested that a majority of the more recently 
recorded experiments on ventilation have been founded, 
and it would therefore ap desirable that a more 
reliable method of testing should if possible be resorted 
to. Iam not prepared to say how this can always best be 
done, but having some few years since—1877—had occasion 
to test the accuracy of two of the smaller sizes of these 
instruments for the purposes of an extensive series of 
experiments on the movement of air in shafts of compara- 
tively small diameter, it has occurred to me that the 
process adopted and its results might be usefully recorded. 

The general form of the testing apparatus employed by 
me is shown on Fig. 2,and will be seen to consist of a 
— aspirator A, into which any known quantity of air 
could be drawn, but only after ing the vanes of an 
anemometer so constructed as to form part of the tube B, 
through which the air is admitted to the aspirator. The 
two anemometers tested by me were specially made for 
these experiments, and in one of them, shown at Fig. 2, 
the dial D was placed upon the exterior face of the brass 
tube enclosing the vanes, This tube, after having been 
tested by the makers, was elongated at either end in order 
that the air immediately before and after passing the vanes 
should have time to recover the disturbance caused by 
impingement against the sides of the orifices at either end. 
The lower end of this elongated tube was made to dip 
into a tin cup T, as it was found that without this a slight 
disturbance of the air in any part of the room, such for 
instance as would result from the movements of the 
operators, caused the instrument immediately to show an 
irregularity of measurement. The upper portion of the 
tube was attached to another and larger square horizontal 
iron tube C, through which the air was conveyed to the 
centre of the upper ie of the aspirator placed in the 
topmost floor of the building in which the experiments 
were conducted. A plate of glass K was inserted in one 


way of 2in. diameter. The turning of this cock was 
effected by a double lever M, the shorter arm of which | 
et through a slotted quadrant-shaped iron guide P, | 

aving holes with a movable pin for regulating the quan- | 
tity of water to be pra icone! § at any stage of the experi- | 
ments, 

After the machine had been erected, a vessel so made as | 
to very accurately measure one cubic foot of water was placed 
beneath the orifice of the cock, and as each cubic foot was | 
drawn off a diamond cut was made on the —— front of | 
the aspirator for the purpose of marking the quantity of | 
water displaced in the course of each experiment. 

It was desirable that the speed of the air posing homage 
the anemometer during each experiment should be as uni- | 
form as possible, but it will be obvious that the head of 
water, when the aspirator was full, would become less as it 
emptied. Consequently, the flow of air at the commence- 
ment of each experiment would gradually become less 
towards the end of it, and it was for the p of | 
reducing this difference to a minimum, as also for obtaining | 


fixing the position of the cup after the opening of the valve 
had been adjusted. 

The distance to which the valve should be opened was 
determined in the following manner. The anemometer 
and tube were removed from the aspirator, the cock was 
then turned on to various distances marked by the 
movable pin and quadrant arm M, and the time occupied 
in emptying the cistern noted in each case. The ane- 
mometer was then again attached, and the cock being 
turned on to the same distances as before, the valve was 
opened more and more, until the relative times occupied in 
emptying the cistern were found to correspond with those 
when the anemometer was removed. 

It is important to observe that it was found sufficient 
that the tube of this compensating valve should be but 
gin. diameter, and that therefore the area of section of any 
column of air passing through it could not exceed *11 square 
inches, while the sectional areas of the anemometers tested 
were 5°725in. Now as the ye of air admitted 
through the anemometer and the compensating valve 


c 


a ter velocity, that the a tus was placed in as high 
a building as be | 

In the experiments carried out by me the distance from 
the underside of the aspirator to the outlet of the draw-off 
pipe was 43ft., with the result that the difference in the 
velocity of the air passing through the anemometer from 
the commencement to the end of any experiment was 
inappreciable, and considering that the difference that must 
have existed would be a uniform one, the results of the 
experiments may be considered in this respect satisfactory. 

e object to be attained by the use of these anemo- 
meters is the measurement of the velocity existing in any 
particular current of air, but the necessary introduction of 
the instrument into the current to be measured must, by 
reason of the friction of the air against the sides and the 
opposition offered by the vanes, alter the condition under 
which the air would have been moving if the instrument 
were not so placed. It will therefore be apparent that 
although these anemometers as ordinarily tested may 
measure more or less correctly the velocity of air passing 
through them, they do not, as is required, indicate the 
velocity that would exist if the anemometer were removed. 
Although, as I shall have occasion to show hereafter, the 
errors arising from a neglect of this consideration must 
be so small that they may in the practical use of the 
instruments often be disregarded, yet it appeared to me 
that in an inquiry of this kind any such source of error 
should as far as ible be counteracted. 

To this end I attached to the upper part of the anemo- 
meter tube what may be called a compensating valve— 
V, Fig. 2—capable of admitting, after adjustment, such 
an amount of air as should be found by experiment to 
have been retarded in its passage through the lower part 
of the instrument. 

An enlarged section of this valve is shown on Fig. 3, 
and will be seen to consist of a small pipe E, for the 
admission of air to the upper part of the anemometer 


tube, the lower part of the pipe being made to dip into a 


FIC.a 


would be directly as their areas, it follows that the 
amount of air retarded by these instruments could not— 
even if the valve were fully opened—have exceeded 


5am or se of the quantity to be measured. 
When in ordi use part only of the air passes thro 


the instrument and part is deflected by it, as shown by 
the accompanying sketch, where the dotted lines indicate 
the bound: tween the part which flows inside and the 
part which flows outside.* 

In ordinary use the velocity of the air is computed from 
the sectional area of the anemometer tube, but to be cor- 
rect it should be computed from the sectional area con- 
tained between the dotted lines at the point A in the 
sketch. ‘he difference in these two areas would be found 
to be that of the sectional area of the a valve 
in the testing apparatus before described. In the one case 
the force of the resistances of the instrument to the flow 
of air is employed in deflecting the filaments of air towards 
the outside of it, and in the other these resistances exert 
themselves in retarding the flow of water in the cistern. 

When the apparatus had been put together it was 
thought desirable to test its air-tightness, and for this 
purpose the compensating valve was closed and the aspira- 
tor nearly emptied of water. The cup into which the 


* Footnote.—I am indebted to Professor G. G. Stokes for the following 
lucid statement of the action of these ents :—‘‘ In the actual use 
of the instrument a portion of the air passes through if, and a portion is 
deflected by it. the vanes were away and the cylinder of brass 
were infinitely thin and smooth, the velocity of the air passing 
it would be the velocity we wanted to measure; in this case there 
would be no lateral deflection of the filaments of air produced by the 
instrument. On the other hand, if the vanes wore replaced bya disc 
closing the cylinder, no air would get through, all the filaments would 
be deflected to the one side or the other. In the actual case the condi- 
4 a certain of to 
passage of the air thro’ ylinder, and theref ere is a 
feral deflection.” ve end d to re t 
rudely the course of the lines of motion of the air flowing 
and partly through the anemometer, (see . 6). The do 
represent the boundary between the part flows inside 
part that flows outside. 
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anemometer tube dipped was partly filled with water, and 
the draw-off cock then turned sufficiently to cause the 
water to rise from the cup to some distance up the lower 
portion of the anemometer tube, and as it was found to 
remain for some considerable time without alteration of 
level, I was satisfied that the apparatus had been so care- 
fully made that during the experiments no appreciable 
quantity of air could enter the aspirator that had not 
passed through the anemometer. 

The internal diameter of the tubes of the anemometers 
tested was 2°7in., their area 5°725in., consequently the dis- 
placement of one cubic foot of water from the aspirator 
would cause air to flow through the instruments in a stream 
seas 2515ft. in length. The actual velocity per second 

V of air passing through the instruments during any given 
time ¢ would therefore be represented ‘by the formula 
a 215 

t 


, and the corresponding registered velocity R as 
indicated by the readings r of the dials by R = “ 


In the following experiments the draw-off cock was in 
each instance opened three times to the same extent, and 
the average results calculated. The time was noted by 
means of a chronograph. Many preliminary trials were 
made and noted, but as it was desirable that the final ex- 
periments as given in the table below should be taken 
when the temperature of the atmosphere was as nearly as 
possible equal, it is unnecessary to record here the results 
of the previous trials. 


| | 
Be) £5, (8238 ($5.1. 
gos | Pack Bre jen = 
1 16°5 286 | 
16°5 165 | 20 | 17-454 | 15-242 
16°5 2388 
2 18°3 290 
| (1°83 290 29°0 | as-s4s | 13-743 
” 18°3 290 
3 288 
a1 | 293 29°366 | 13°917 | 11-919 
21°1 300 
4 261 | 291 | 
2674 2°62 | 293 28°966 11°055 9°599 
261 | 285 
5 | so | 300 
» | 340 34 29°666 | | 7-397 
» | 340 296 
6 45°0 290 
» | 45°0 4513 | 283 6-359 | 5°572 
» | 474 | 288 
7 64°3 296 
63°74 6°363 294 29°233 | 47504 37952 
63°2 287 
8 100°2 288 
100°6 10°036 280 28°433 2°830 503 
100°6 285 
9 147°4 291 
146°8 14°723 256 28°333 1°958 1°708 
147°5 28s 
10 235°8 273 
» | 23°500 268 26-966 | 1-147 1-070 
Pa 235°0 268 


The results shown in the last two columns of the fore- 
going table are represented by the diagram Fig. 4, where 
the numerical values of the registered velocities R, and of 
the actual velocities V, are respectively the abscisse and 
ordinates of the several points referred to a pair of co- 
ordinate axes O X and O Y. Through the mean position 
of these points passes the straight line B C, giving rise to 
the formula V = °8524 R + ‘0718 which it will be seen is 
of similar form to that mentioned in the earlier part of 
this paper as resulting from previous published experi- 
ments with these instruments. 


| | 
“| 358 S | 
1) 17-454 | 15°242 | 14-949 _ 17°54 | 
1 
2) 15846 | | 13579 16°36 | 
1 . nd 1 
8) | 1-919 | 11935 | 
1 
4) 117055 9-599 945 | 11555 | 
6 | 8°725 “39 7°509 97225 
6 725 7 + 66°04 9°225 
= 1 1 
7 5g 52 | + 109°78 | 5°094 +34 
| 
| 1 
8 2-830 | 2503 | | 
| 1 1 
100 1147 1-070 | 1°05 | 


The anemometers and their tubes employed in these ex- 
periments were specially made for me by one of the most 
eminent makers of this class of instrument with full 
knowledge of the use to which they were to be put, and 
that the results in all probability would be published. 
It may therefore be presumed that more than ordinary 
care was taken not only in manufacturing, but in testing 
the instruments before they were sinned in my hands. 
The formula resulting from the makers’ tests of the instru- 
ment last described as given to me was V = R + ‘5, an 
equation of the same form as before, but with the con- 
stant m equal in this case to unity. The application of 
this formula to the diagram Fig. 4 produces the straight 
line D E, and it will be seen that this differs considerably 
both in position and direction from the line B C resulting 
from my own experiments. The table given at the 
bottom of the preceding column shows this difference 
numerically. 

The next anemometer tested was of different construc- 
tion to the last. The vanes were fixed as shown at A— 
Fig. 5—the dial D occupying a position beneath, and the 
whole of this lower portion was enclosed by a glass tube 
open only at its lower portion, and dipping as before into 
atincup T. The actual velocities of various streams of 
air passing through this anemometer and the correspond- 
ing velocities registered by the instrument having been 
noted in the same manner as described in the previous 
experiments, the following formula for calculation was 
arrived at :— 

V = ‘8182 R + ‘0767. 
The formula given by the makers of the instrument was 
as before— 
V=R+ %. 

The difference between the working out of the two 
formule when applied to the last-mentioned experiments, 
and the actual corresponding velocities known to have 
existed, is shown in the following table :— 


| 


| 
sj = 3 35 i= 
Z| | Be” 5 
| < 37 il ga ke | = 
3, = 
> > = - (=) 
1 
1] | 15-429 | 15170 | | 
| 1 1 
4 1 
4 | 11°985 | | 9°82 595-96 | 12°485 |. 
7. 7. 1 “R45 1 
6-726 | 5589 | 7226 [+ 
4°820 3°988 “020 1 5°320 
1 
1 
2-987 | 2-479 
1 
1°969 1-689 | 17688) _ | 2-469 + 2°969 
| 1 
10, 1168 | 1-050 | 17082 _ 


The results of this inquiry prove that the registering 
dials of the anemometers in question were perfectly un- 
reliable, and it may, therefore, be very fairly assumed that 
the deductions hitherto arrived at and ag ena by the 
numerous eminent experimenters using this description of 
instrument for testing the velocity of air in ventilating 
shafts and minesare similarly unreliable. 


It will be remembered that some time since the Sani- 
tary Institute of Great Britain delegated a Committee to 
carry out a series of experiments for the purpose of ascer- 
taining the eflicacy of various patterned cowls placed 
upon upright ventilacing tubes as compared with the same 
tubes Opening into the air without covering of any kind, 
and that the results arrived at not being considered satis- 
factory, further tests were determined upon. Understand- 
ing that Biram’s anemometers—or “ Lownes,” which are 
similar—were used by the committee in the first experi- 
ments, I communicated to it the results of my inquiry as 
detailed above, and I have reason to believe that in con- 
sequence an exhaustive series of somewhat similar tests are 
being carried out by thiscommittee. It will be interesting 
to learn how far the results obtained by them will accord 
with mine. 


THE INSTITUTION OF CIVIL ENGINEERS. 


MODERN FLOUR MILLING IN ENGLAND. 


At the meeting on Tuesday, the 16th of May, Sir Frederick 
Bramwell, vice-president, in the chair, the second paper read was 
“* On Modern Flour Milling in England,” by Mr. Henry Simon. 


The importance of the flour-milling industry of the United King- 
dom was first noticed; as much as £2,000,000 per annum bein 
turned over in a single milling establishment in London. Mu 
flour was also imported from Hungary and the United States, 
especially from the latter country. The quantity of wheat 
ground in England in one year was more than 25,000,000 
quarters, and for the whole of Europe the daily expenditure for 
cereals to be ground was about £1,500,000. It was stated that 
flour produced by roller mills in England was worth 2s. 6d. to 5s. 
more per quarter than that ground by stones, the wheat being of 
the same quality. The systems of low-grinding and high-grindin; 
were then referred to, The former, until recently, was the genera. 
practice in this country; the latter was the rule in Hungary and in 
America. The difference between the two systems was explained, 
It was stated that the action of low-grinding was violent, producing 
heat which spoiled the flour in colour, and in baking and keeping 
quality, and that the damping of wheat in low-grinding was detri- 
mental to the quality of the flour. High-grinding was carried on 
without damping or steaming; the bran and germ were taken out, 


and the flour kept well. e fundamental principle of high- 
grinding was gradual reduction of the grain, the branny particles 


being ag ge separated before each succeeding step in the manu- 
facture, for which purpose five or six breaks were sufficient, Mill- 
stones were being gradually dispensed with ; all improvements now 
in progress in this country were in the direction of high-grinding with 
roller mills. Low-grin ing with roller mills soetneel less flour 
and of inferior quality. Whole-meal flour was the product of the 
lowest step of low-grinding: the highest Hungarian brands came 
from the highest grinding, the equal of which was now being 
produced in this country. The evolution of roller mills was then 
detailed. Their first practical application was in Budapest, in 
1839. The flour ground by rollers moving at equal speed was 
caked or flaked; differential speed was important, and the puri- 
fication of the products before proceeding with further reduc- 
tion. The first rollers, although adjustable in distance, were 
kept rigidly in place; the advantage of Wegmann’s improve- 
ment was the fixing of the journals of the rolls in levers, acted 
upon by weights or springs. Wegmann had also introduced 
porcelain rollers, but these were not so durable as chilled iron 
rollers, and were not applicable for granulating grain. The 
different ways of driving roller mills by straps or gearing were 
mentioned, and serious drawbacks to the former pointed out, 
The various methods of fluting the rollers were described ; sharp- 
edged grooves had proved the best, with from ten to thirty grooves 
in the space of an inch. Vertical grooves, and grooves parallel to 
the axis, had been used. Reference was then made to Carr’s 
disintegrator, and to Nagel and Kaemp’s system. The author 
next pointed out the advantages of roller mills over stones, among 
them being the fact that the former flattened the bran and germ, 
which po then be easily dressed out, and did not attack them. 
The expense of repairing the rollers was small as compared with 
dressing the stones; the product of flour was as great, there was 
less danger of explosions, less space was occupied by roller mills, and 
much less power was required. A statement was given of the 
power required in three of the mills erected by the author, Roller 
mills were introduced into England by Buchholz in 1862, but the 
results were unsatisfactory. The Hungarian process was introduced 
by Oexle in 1868 ; later an impetus was given to roller milling 
Wegmann’s improvement of porcelain rollers, and ‘‘ middlings,” 
formerly a drug in the market, now became valuable. The system 
advocated by the author was introduced on an experimental scale 
in 1877, and, since the Kilburn Exhibition of 1879, had met with 
general acceptance. The fundamental principles of this process 
were—first, gradual reduction of the wheat by fluted rollers with 
sharp corrugations; secondly, cleaning of the bran by fine 
fluted rollers, all with differential speed ; thirdly, gradual reduc- 
tion of the semolina principally by smooth rollers, or in some 
cases by fine fluted rollers. A description of machinery used in 
the pte ies 9 system was given. This included (1) Daverio’s roller 
mill, the principal feature of which was cross-fed channels and 
effectual Fiction relief ; also three rollers gave the same work as 
four rollers in other mills; (2) dressing machinery ; it was stated 
that the ordinary silk reel was now displaced by the centrifugal 
reel ; the centrifugals recommended by the author were described, 
and the different classes of centrifugal reels made ; (3) purifying 
machinery. Finally, the paper contained a description of the 
modern high-grinding process by roller mills. This was divided 
into three main operations—granulation, or the separation of the 
outer husk of the grain ; purification of the product thus obtained 
from bran; and the gradual reduction of the purified semolina 
into flour. These different operations were fully described, 


The third paper was by Mr. W. B. Harding, on 
ROLLER MILLS AND MILLING AS PRACTISED AT BUDAPEST 


In the early years of the present century it had been recognised 

that, in order to obtain pure wheaten flour free from particles of 
bran, the old custom of grinding between stones must be super- 
seded, at least as regards its constituting a complete process, e 
outcome of various experiments was the roller mill, probably first 
brought into practical shape and used in Switzerland about the year 
1820. In 1839 was established, from the designs of Mr. Fehr, a 
Swiss engineer, the ‘‘ Josef Walzmiihle,” the first in Hungary to 
adopt, the new system. The installation comprised thirty-six 
roller mills, with which it was originally proposed to accomplish 
the whole work of grinding, but subsequently eight pairs of stones 
were added to effect the finer reductions. This mill afterwards 
passed into the hands of a company, and became known as the 
** Pester Walzmiible,” and its powers of production were increased 
by the addition of sixty-four roller mills, besides several pairs of 
stones. During the last thirty years, thirteen other large mills on 
the same principle had been erected in Budapest ; and the result of 
nearly fifty years’ experience was to define clearly the functions 
and position of the roller mill as the agent most suited for the 
»reliminary process of granulating, requisite in the production of 
omen flour. For the subsequent reduction of the middlings 
produced by the rollers nothing had been found superior to the 
old-fashioned stones. A modern first-class mill in Hungary, there- 
fore, contained each class of machine as the y pl t 
of the other. 

The system of milling adopted in Budapest had for its object to 
obtain, from a given quantity of grain, the largest amount of fine 
white flour, and the commercial success which had attended the 
costly and laborious efforts in this direction might be taken as a 
proof that the end justified the means, As a broad principle, the 
manipulations required in high grinding remained the same under 
all circumstances, although local conditions and the nature of the 
wheat might vary the details of the operation. The process 
necessitated five or six times “‘ shroten,” i.¢., bruising or granulat- 
ing, between fluted rollers, and the passing of the produce from 
each break through a system of sorting and dressing machines, 
Further, from twice to four times “ aufliésing,” ¢.¢., separating 
small portions of bran adhering to the fine middlings, between 
rollers either quite smooth or very finely fluted, the produce being 
carefully sorted and dressed as before after each operation. Lastly, 
the passing of the purified middlings and meal between stones, and 
the final dressing. The whole manipulation was arranged so as 
to require a minimum of manual labour, and the transport of the 
various products in the required direction was automatic, 

The method of procedure in a large mill was described in detail, 
from the time the wheat, thoroughly cleaned, was delivered to the 
first roller mill, to the sacking of the refined flour, by which time 
it had undergone eighteen distinct operations, performed at 
different stages of a continuous journey through the mill, besides 
being concerned in various subsidiary processes affecting the treat- 
ment of the by-products, 


Yrevp or STEEL PLates.—The steel department of the Dalzell 
Iron and Steel Works, at Motherwell—Mr. David Colville’s—con- 
tinues taxed to its utmost ity in the manufacture of ship and 
boiler-plates, beams and bars. The yield on occasional shifts 
reaches astonishing figures. The slabbing hammer is a fine power- 
ful tool capable of giving a blow exceeding 400 foot-tons, and is 
worked in connection with three gas heating furnaces. The plate 
rolling mill has two pairs of 28in. rolls by 8ft. long, and is driven 
by a magnificent pair of Ramsbottom reversing engines. Two large 

furnaces heat the slabs for this mill. The following figures 
rom Mr. Colville’s books give the material charged and the finished 
ship and boiler-plates yielded during two succeeding shifts of twelve 
hours each on the 9th inst. :— Hammer : Day shift, ingots charged, 
73 tons 7 cwt. 3qr.; slabs and billets produced, 67 tons Ocwt. 3qr. 
Hammer : night shift, ingots charged, 79 tons Ocwt. 2qr. 211b.; 
slabs and billets produced, 73 tons 14cwt. 2qr. 211b. Plate mill: 
day shift, slabs deceel, 66 tons Ocwt, 3qr. 91b.; finished plates 
yielded, 52 tons, 2cwt. Oqr. 3lb. Plate mill: night shift, slabs 
charged, 67 tons 13cwt. lqr. 231b.; finished plates yielded, 
52 tons 3ewt, 1 qr. 3lb, With a single hammer and plate. mill 
worked with a similar furnace power this production has never, we 
believe, been surpassed, 
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RAILWAY MATTERS. 


Tue Bill, which has already been sanctioned by the House of 
Commons, authorising the construction of a railway bridge across 
the Firth of Forth at Queensferry, in substitution of the one 
originally sanctioned in 1873, has passed unopposed through the 
House of Lords. 

On Monday last Mr. Gladstone was among the witnesses who 
gave evidence before a committee of the House of Lords in favour 
of the Wrexham, Mold, and Connah’s Quay Railway Bill. He 
stated that he had an estate in the neighbourhood, and thought 
the scheme would be of local advantage in developing the district. 


Ir is probable that, in view of the Exhibition to be held in Turin 
in 1884, an electric railway from the Place Carlo Felix to the 
grounds of the Exhibition will be constructed. It is proposed to 
traverse the Course Victor Emmanuel and the Course Massino 
d’Azeglio del Valentino, and the endeavour will be to open it to 
the public at least four months before the opening of the Exhibi- 
tion. 

AN experiment was recently made by Mr. W. D. Dickey on the 
Long Tsland Railway, U.S., with petroleum as locomotive fuel. 
It was burned in combination with superheated steam, and the 
result of the trial was that the fuel cost 4s. 10d., while it was 
estimated that if coal had been used it would have cost 8s, 
Seventy gallons of oil were used in getting up steam on the trip, 
and it is thus put down at less than 1d. per gallon, At the same 
time coal is high in price compared with what it is in England, so 
we may reckon that in England oil would have cost at least three 
times as much as the coal fuel. 


THE ae Reading runs er the centre of the town, 
one terminus being near the ‘site of the coming Royal pt 
tural Show, which will no doubt be largely attended, and will put 
a good deal of traffic on the tramway. It may therefore be hoped 
that the tramway company will secure a few new horses in good 
condition, and supply them and the horses they already possess 
with plenty of food, to enable them to do the extra work that will 
certainly be put upon them. The suggestion as to new horses may, 
however, be superfluous, for it is said that the company already 
possesses the frames for these. It has been observed that 
though other proprietors in Reading can at the same time work 
their animals and maintain them in good condition, the tramway 
company’s possessions in this kind soon become rawbone or high- 
bone recollections of animals. This is a phenomenon much 
remarked in Reading. 

THE Northern Railway Company of France is making a series 
of experiments with a view to demonstrate that automatic action 
of continuous brakes is not indispensable to stoppage of the tail of 
a train in case of rupture of the couplings in course of the ascent 
of a hill. On rising and falling gradients the stoppage of the tail 
of a train has been effected with the vacuum ey by means of 
the communication cord c ting the engine with the rear 
wagon, where there must apparently be another or second 
brake. At the moment of rupture of this cord intentionally 
caused the brake is set free by the descent of a counterbalance 
weight, and the tail of the train stopped. The experiments yet 
made have been between Paris and Lille, in presence of engineers 
from the Northern and the Belgian State Railways, and are to be 
continued. The Moniteur Industriel says the Belgian engineers 
have asked for a fresh trial with the train running down a gradient 
on the line between Paris and Montsoult, 


A curious state of affairs exists with a California railroad which 
has been closed for over a year without apparent necessity. The 
road extends from Folsom to Shingle Springs, and from 1877 to 
to 1879 was operated by the Sacramento and Placerville Railroad 
Company. The American Railway Review says ‘‘ that in 1879, in 
foreclosure proceedings, the road was taken from the latter com- 
pany and p: in the hands of a receiver, who soon after refused 
to operate the road and closed it up. The result has been a matter 
of great inconvenience and loss to those living along its line, 
especially to fruit growers. Not only do the shippers suffer, but 
both parties to the litigation under which the receivership was 
established remain unbenefitted. Numerous endeavours have been 
made to compel the receiver to operate the road, but all without 
avail, till now a Court order has been obtained directing the 
receiver to appear May 30th and show cause for his policy of in- 
activity. It is one of the most remarkable cases on record.” 


M. MeKARSKI, well known in connection with compressed air 
tramway engines, has published calculations to show that com- 
pressed air could not be used for long tunnels except at some diffi- 
culty. With a pressure of 5 kilogrammes per square millimeter, 
and an average temperature of 15 deg. C., the work of the com- 
pressed air, expanding two and a-half times, would be 11,179 kilo- 
grammetres, and the consumption of air per hour per horse-power 
would be 2415 kilogrammes. For one passage through the 
tunnel, the consumption of air at ordinary pressure would be 
64,915 kilogrammes, or 177 cubic centimetres, at. a pressure of 
30 atmospheres. Placing the latter figure at 200 for safety’s sake, 
and computing the weight of the reservoirs to carry the com- 
— air at 600 to 700 kilogrammes per cubic meter, we should 

ave a total weight of the tender containing the necessary com- 
pressed air of 200 tons, which would reduce the load carried from 
400 tons, as —— in his calculations, to 200 tons. M. Mekarski 
proposes ins , to use the ordinary locomotives, and to run them 
with a mixture of airand steam. He carries the air in reservoirs 
—capacity 20 cubic metres—at a pressure of 35 kilogrammes per 
square inch. These reservoirs communicate with the boiler through 
an automatic device, which allows the air to enter it only when 
steam pressure falls below a given minimum, An auxiliary pipe 
from the air reservoir is to be conducted under the grate, in order 
to increase the rate of combustion if necessary. The engineer runs 
the locomotive with a growing quantity of air as he gets farther 
into the tunnel, and thus M. Mekarski thinks he could reduce the 
quantity of coal burnt in the tunnel. 


THE total number of deaths and injuries reported by the railway 
companies to the Board of Trade during the year 1881 is given in 
the following table :— 


Killed. Injured. 
1881. 1880. 1881. 1880. 
Passengers :— 
Accidents to trains, &... .. .. 23 28 993 905 
Accidents from other causes.. .. 8b 114 867 709 
Servants :— 
Accidents to trains, &c... .. .. 19 23 168 118 
Accidents from other causes.. .. 502 523 2278 1962 


Level crossings .. .. .. 83 74 32 30 
Trespassers, including suicides .. 328 330 181 156 
Other persons .. 56 
In addition to the above—One passenger was killed and 112 injured 
whilst ding or d ding steps at stations; forty-four injured 
by being struck by barrows, falling over yr &c., on station 
ae omer thirty-six injured by falling off platforms; and two 
illed and sixty injured from other causes. Of servants of com- 
panies or contractors, six were killed and 968 injured whilst loading, 
unloading, or sheeting wagons; one was killed and 303 were 
injured whilst moving or carrying goods in warehouses, &c.; five 
were killed and 172 injured whilst working at cranes or capstans; 
fourteen were killed and 239 injured by falling off platforms, 
ladders, scaffolds, &c.; eight were killed and 576 injured whilst 
working on the line or its sidings ; and one was killed and 231 were 
injured from various other causee. Nine persons who were trans- 
acting business on the companies’ premises were also killed, and 
119 were injured—making a total in this class of accidents of fifty- 
three persons killed and 4015 injured. The total number of per- 
sonal accidents reported to the Board of Trade by the several rail- 
way companies during the year amount to 1149 killed and 8676 
injured. For 1880 the total was 1180 killed and 6692 injured. 


NOTES AND MEMORANDA. 


Tne atomic weight, 240, of pure metallic uranium has been con- 
firmed by recent investigations of Herr Zimmerman. 

M. VIOLLE finds the temperature of fusion of zinc, free from lead, 
cadmium, arsenic, and other impurities, to be 929°6 deg. Cent.; 
the value previously found by Edm. eng ng was 932 deg.; that 
given by Sainte-Claire Deville and Troost being 1040 deg. 

THE following composition for removing incrustations in boilers 
has been patented :—Barium carbonate, 250; ammonium nitrate, 
325; sodium chloride, 225; vegetable charcoal, 200—total, 1000. 
_ above ingredients are mixed together and used in the powdered 

‘orm. 


THE value of exports in the Australian Colonies :—New South 
Wales, £15,525,138; Victoria, £15,954,559; South Australia, 
£5,574,505; Queensland, £3,448,160; Tasmania, £1,511,931; 
Western Australia, £499,183; New Zealand, £6,352,692. Total, 
£48,866,168, 

THE following figures is the result of an analysis, by Herr 
Hans von Jiiptner, of ‘‘ arguzoid,” an alloy having a silvery 
appearance and some good mechanical qualities :—Tin, 4°035 per 
cent.; lead, 3°544 per cent.; copper, 55°780 per cent.; nickel, 13°406 

r cent.; zinc, 23°198 per cent.; iron, trace ; total, 99°963 per cent. 
ts density is 8°109 per cent. 

NOTWITHSTANDING the circumstance that the competitive trial 
of chronometers at the Greenwich Observatory in 1881 was more 
severe than usual, on account of the greater range of —— 
the first six chronometers performed on the average slightly better 
than those in any year since 1877, and the first chronometer was 
exceptionally good. The improvement shown was probably to 
some extent due to the prizes offered by the Clockmakers’ Com- 
pany, for the first time last year, for the first two chronometers. 

THE rapidly reversed currents generated in an ordinary Bell 
telephone do not sensibly affect the needle of a galvanometer ; but 
M. Chardonnet has observed that, during the short period while 
the note is increasing or diminishing in intensity, a deviation of 
the needle is observed. The explanation advanced is that during 
the rise or fall in intensity the alternate currents are no longer of 
equal strength, the odd semi-oscillations being either greater or 
less in amplitude than the even semi-oscillations during the period 
of rise or fall. 

In 1879, Meyer showed that the vapour density of chlorine 
between 1200 to 1500deg. was two-thirds of its vapour density at 
600deg. In a paper read before the Chemical Society, A. P. 
Smith and W. B. Lowe state that they find that if they pass 
chlorine through a tube into iodide ot potassium, less iodine is 
liberated, if the tube is heated to 1030 deg., than if the chlorine 
was cold. To use their own phraseology, one grain of chlorine at 
6 deg. becomes 0°744 grams at 1030deg. What becomes of the 
rest they do not state. 

In a paper on the measurement of carbonic acid contained in the 
atmosphere, read before the Paris Academie des Sci , by M. 
Mascart, the author describes a method based on direct measure- 
ment of the diminution of pressure of a mass of air at constant 
volume and temperature, when the CO, is removed. Travellers 
may take about 500cc. of air in glass tubes sealed at a lamp, and 
afterwards analyse at leisure. In another pee by M. Risler, on 
the quantity of carbonic acid contained in the air at Coléves, near 
Nyon (Switzerland), altitude 430m., the general-average for three 
years is given at 3°035 vols. in 10,000. 

THERE was only one case of accidental failure in the automatic 
drop of the Greenwich time-ball during the year 1881. On four 
days the ball was not raised on account of the violence of the 
wind. The Deal ball was dropped automatically at lh. on 
every day throughout the year, with the exception of fifteen 
days, on which there was either failure in the telegraphic con- 
nection or interruption from telegraph signals continuing up to 
lh., and of one day when the current was too weak to release 
the trigger without the attendant’s assist On three days high 
winds made it imprudent to raise the ball. 

AN attempt has been made to determine the specific gravity of 
liquid steel by Herr Alexjeff, by a method proposed by Herr 
Petruschewsky. A porcelain tube, open at both ends, was connected 
at one end with a forcing pump and a manometer, while the other 
end was immersed in liquid steel to a given depth. On pumping 
bubbles appeared at the latter end, and the indication of the 
manometer at that moment, compared with the depth of immer- 
sion, served for determination of the relative density of the steel 
and the ee ee in the manometer. The specific 
gravity of liquid steel was thus found to be 8°05, and so greater 
than that of solid steel. This, it will be seen, allows nothing for 
the molecular cohesion of the metal as a viscous fluid. 


Art the Balau Copper Works, near Czik-Szeiit-Domokos, Sieben- 
biirgen, a pyrites layer containing copper pyrites was met with 
embedded in quartz and chlorite slate. This circumstance, com- 
bined with the absence of lime salts, gives this pyrites the property 
of partially decomposing by atmospheric action to form sulphates. 
The raw material broken into pieces the size of a nut are mode- 
rately roasted in heaps of 30 to 40 tons each. The roasted ore is 
then crushed to small pieces, and stirred up with green vitriol ley 
to a mortar-like consistency. The material is then transferred to 
a furnace heated by gas. The glowing product is then transferred 
to the extraction vessel. The vessels are so placed above and next 
to each other that one at the top stands for the reception of 
dilute vitriol ley. At each side lower down a vessel stands for the 
reception of powdered ore, and still deeper a vessel to collect the 
copper ley, and underneath a vessel for emptying the product. 
Nine to ten washings follow the dilute vitriol solution in this 
extraction method. A part of the copper ley thus obtained is 
concentrated in wooden vessels lined with lead and heated by 
steam in a leaden coil. The ‘‘Journal” of the Society of Chemical 
Industry says the greatest part of the copper is precipitated by 
iron, 

Om dries by taking up oxygen from the air, the result being an 
elastic varnish. With = oil, however, this takes place only 
under the influence of light or heat. Light is the first and most 
important drier of oils ; heat is only second to it. Both these, 
according to the Railroad Gazette in some useful articles on 
painting, are drying forces. There are, however, many substances 
which act as driers, and some as anti-driers, as a well-known experi- 
ment by Chevreul showed. He painted the following substances 
with linseed oil, linseed oil and white lead, and linseed oil and zine 
white, the drying in the case of linseed oil taking the number of 
days indicated by the figures :—Copper, 5; brass, 2; zinc, 3; iron, 
3; lead, 1; varnished porcelain, 4; not varnished porcelain, 3; 


glass, 3; plaster, 4; panel of poplar wood, 9; panel of fir, 15; 


panel of oak, 159 for three coats. With linseed oil and white lead 
and with linseed oil and zinc white some difference in the relative 
quickness of drying is shown, but in all cases the drying on lead is 
quickest. Chevreul was specially interested in the quick drying of 
oil over lead and the slowness of its drying on a panel of oak. 
He found it would dry somewhat faster upon the bright lead— 
scraped lead—than upon the dark surface or lead rust which usually 
coats the surface of this metal. The first coat dried in a few 
hours ; the second coat in five days. The difference was due to the 
lead with which the first coat of oil was in immediate contact. 
When bright lead is exposed to moist air, especially if an acid is 
promt, it quickly combines with the oxygen of the air. The 
lack film which was cones from the lead was a thin coating of 
oxide of lead. The pure lead has a strong affinity for oxygen, and 
will even take fire if very finely divided and thrown into the air. 
When lead is heated it takes up oxygen from the air and becomes 
yellow lead, containing of oxygen about 4 to 7 parts; lead, 93 
rts. If this yellow lead is melted, it becomes litharge. If 
eated to 600 deg., it becomes red lead, which is a compound of 
yellow lead and an oxide of lead containing twice as much oxygen, 
or 9 per cent, of oxygen. 


MISCELLANEA, 
Tue number of Acts of Parliament passed this session is 73, of 
which 16 are public and 57 local. 
Tue Journal Officiel publishes a aunts addressed by the Minister 
of Public Works to the President of the Republic, proposing the 
nomination of a Commission to be charged with the consideration 


(of the projected canal between the oeean and the Mediterranean 
Sea. 


A MEMORIAL of the late Rowland Hill, to whom we are to a 
great extent indebted for the penny postage, was unveiled on 
Saturday, near the Royal Exchange, by the Prince of Wales. 
The pedestal upon which it stands is of fine red granite from the 
Dalbeattie quarries of Messrs. Shearer, Field, and Co. 


THE following gentlemen have accepted the presidentship of the 
various sections at the congress of the Sanitary Institute of Great 
Britain, to be held at Newcastle-upon-Tyne on September 26th, 
1882:—Dennis Embleton, F.R.C.P, Section I., Sanitary Science 
and Preventive Medicine. Mr. Henry Law, M.I.C.E., Section II., 
Engineering and Sanitary Construction. Mr. Arthur Mitchell, 
F.K.S., Section III., Meteorology and Geology. 


On Monday afternoon an iron screw steamer was launched from 
the dockyard of Messrs. Raylton, Dixon, and Co. Her dimensions 
are: Length over all, 250ft.; breadth, 34ft.; depth of hold to floors, 
17ft.; and she will carry about 1800 tons dead-weight. She is 
built for the coal trade of Gibraltar, and will be fitted with engines 
of 130-horse power, by Messrs. Blair and Co. Limited. This, and 
a sister vessel launched about a month ago, will be the first two 
British ships owned in Gibraltar. 


A LARGE crane in the shipbuilding yard of Messrs. C, Mitchel 
and Co., Low Walker, near Newcastle, was on Saturday being 
taken down by some workmen in consequence of its machinery not 
working properly, when it suddenly fell to the ground. ‘bree 
men were upon top of it at the time, and came down with it. One 
of them, named Charles Hoskins, 40 years of age, was killed on the 
spot. Another, named Joseph Rooke, was so severely injured that 
it is feared death will ensue. Two others were severely injured. 


AN exhibition, to be known as the North-East Coast Exhibition 
of Naval Architecture, Marine Engineering, Fishery, Life-saving, 
and Coast Lighting Applianices, is to be held at Newcastle-on-Tyne, 
and to be opened on the 6th September next. The Earl of Ravens- 
worth, president of the Institution of Naval Architects, is president 
of the exhibition. Mr. G. Renwick is the honorary secretary, and 
Mr. Sidney Old is the acting secretary, and the offices are at 21, 
Collingwood-street, Newcastle-upon-Tyne. It is expected that the 
exhibition will be on a large scale, and will be well attended. 


A NOVEL apparatus for separating gold from sand without the 
use of water was recently completed and tested in New York, and 
described by the Scientific American. It is intended for use in the 
placer regions of the West, Mexico, and Central America, where 
gold-bearing sand is found at a distance from water sufficient for 
hydraulic mining. The machine is 5ft. in diameter, and is arranged 
to throw the sand by centrifugal force against a ‘‘ wall” of mer- 
cury, maintained in position by centrifugal action. In this way, 
it is claimed, every particle of gold is brought in contact with the 
mercury and amalgamated, while the sand is blown away by means 
of an air blast. ‘The machine is said to clean a ton of sand in 
twenty minutes, and to be so thorough in its operation as to make 
it possible to work over with profit the tailings of mines worked 
by other systems. The power required to operate the machine is 
not given. 


“SHANGHAI to London in Twenty-seven Days” is the heading 
of a letter sent to the Zimes by Mr. G. Martin, giving the following 
particulars : — “I left China in the magnificent new steamer, 
Stirling Castle, the latest addition to the fine fleet of the Castle 
Line of Messrs. Thomas Skinner and Co., East India-avenue, which 
is believed to be the fastest steamer afloat. We dropped the pilot 
off the Red Light at the mouth of the Yangtse-Kiang, 42 miles 
below Shanghai, at 3.30 a.m. on May 23rd, reached Singapore 
9 p.m. 28th of May, sailed thence 9a.m. 29th of May, and arrived 
at Suez, vid the one and a-half degree channel, at 6 a.m. on June 
12th, two hours in advance of the mail, which left Shanghai 
sixteen days before us. I came through from Suez with the mails, 
which left on the evening of our arrival, and reached Charing-cross 
at 6.30 p.m. on the 18th of June, thus completing my journey, 
including all stoppages, in 26 days 15 hours. The Stirling Castle 
will show an average speed of 16 knots, her daily runs between the 
1st and 7th of June, against the south-west monsoon, being 372, 
387, 380, 378, 401, 375, and 371 miles.” 


Ar the closing meeting of the Meteorological Society for the 
present session, a paper was read ‘“‘ On a New Metal Screen for 
Thermometers,” by the Rev. F. W. Stow. This screen differs from 
the ordinary Stevenson in the following respects :—(1) It is some- 
what larger ; (2) it has a single set of double zinc louvres ; (3) it is 
partially closed at the bottom to cut off radiation from the ground. 
The advantages claimed for the use of zinc louvres are: (1) The 
conductivity of metal causes the heat derived from the sun’s rays 
to be distributed over every part of the louvres; (2) the louvres, 
being much thinner than those of wood, the circulation of air 
through the screen is not only much greater absolutely, but much 
greater also in proportion to the bulk of the louvres ; (3) the zinc 
louvres, therefore, are much more sensitive tochanges of tempera- 
ture than wooden ones. Comparative readings of thermometers in 
this screen, along with those in an ordinary Stevenson screen, were 
made during the summer of 1881. From these the author is 
of opinion that the Stevenson becomes unduly heated when the sun 
shines; but this may be as much due to its small size as to the 
material of which the louvres are made. The thermometers in it 
are only 3in. to 5in. from the louvres at the back of the screen, 
against 7in. to 8in. in the zinc screen. The roof, too, is single, and 
the box is open at the bottom. The author also says that there is 
no need to condemn all wooden.screens ; but there does seem to be 
om reason to think that screens with metal louvres might be 

tter. 


IN a recent lecture on some of the dangerous properties of dusts, 
Professor Abel, F.R.S., said that many experiments were tried 
with sensitive coal-dust from Seaham and other collieries for the 
purpose of ascertaining whether results could be obtained support- 
ing the view that coal-dust, in the complete absence of fire-damp, 
is susceptible of originating explosions and of carrying them on 
indefinitely, as stiggested by some observers, but, although decided 
evidence was obtained that coal-dust, when thickly suspended in 
the air, will be inflamed in the immediate vicinity of a large body 
of flame projected into it, and will sometimes carry on the flame 
to some small extent, no experimental results furnished by these 
experiments warranted the conclusion that a coal-mine explosion 
could be originated and carried on to any considerable distance in 
the complete absence of fire-damp. Some experiments made in a 
large military gallery at Chatham showed that the flame of a 
blown-out shot of 141b. or 2lb. of powder might extend to a 
maximum distance of 20ft., while in a very narrow gallery, similar 
to a drift-way in a mine, the flame from corresponding charges 
extended toa maximum distance of 35ft. These distances are con- 
siderably inferior to those which flame from blown-out shots has 
been known to extend, with destructive results, in coal mines, and 
there appears no doubt that, in the latter cases, of which the 
lecturer gave examples, the flame was enlarged and prolonged by 
the dust raised by the concussion of the explosion. But in the 
presence of only very small quantities of fire-damp, dust may 
establish and propagate violent explosions; and that, in the case 
of a fire-damp explosion, the dust not only, in most instances, 
greatly aggravates the burning action and increases the quantity of 
after-damp, but that it may also, by being raised and swept along 
by the blast ofan explosion, carry the fire into workings where no 
— exists, and thus add considerably to the magnitude of the 
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FISHERS PATENT BANKING GEAR, CLIFTON COLLIERY, NOTTINGHAM. 


MESSRS. WARSOP AND HILL, NOTTINGHAM; ENGINEERS, 
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WE illustrate herewith a self-acting arrangement for unloading 
and loading colliery cages, now being introduced with great 
success by Messrs. Warsop and Hill, Nottingham. In the accom- 
panying engraving, Fig. 1 shows the position of the apparatus 
and cage while the latter is being raised from the shaft ; and 
Fig. 2 shows the position of the whole when the change or bank- 
ing of the trams is taking place. The action of the apparatus is 
briefly as follows :—Instead of fastening the cage rails D to the 
cage A, as is usually done, they are swung intermediately 
between the ends on axles E E attached to the rails, and which 
work in the bearings shown fixed to the cage. The rails are 
also fitted at one end with L-pieces B B, and at the other end 
with deflecting levers C C, arranged to project below the bottom 
of the cage A in such a manner that when the cage settles on the 
props a a, they incline or tilt the rails D D independently of 
the cage, as shown in Fig. 2, and to such an extent that the 
loaded trams N' N' run off the cage to the weighing machine and 
screens by virtue of their own gravity alone ; the action of the 
tilting of the rails D D by settling on the props a a at the same 
time automatically deflects the front stops F F, which hold the 
trams in place on the cage by reason of the foot-lever G, attached 
to the stops F F, resting on the hooked lever H, and being 
raised thereby as the cage settles down on the props a a. 

Simultaneously with this action on the cage the loading plat- 
form and rails Q Q, which are attached to the four lifting levers 
R R, two at each end, working on bearings and axles T T, fixed 
on a staging underneath the rails, and which carry the empty 
trams N N, are automatically raised by the small single-acting 
cylinder M to a similar inclination to and in a line with the rails 
on the cage. This action of raising the loading platform propels, 
so to speak, the empty trams down the incline thus made on to 


the cage, where they take the place of the loaded trams which | 


are now at the weighing machine. The empty trams N N are 


arrested at the proper place on the cage by the front axle of the | 


first loaded tram striking the lever X—shown at the right-hand 
of Figs. 1 and 2—and by means of the connecting rod U draws 
back the hooked lever H from G, allows this latter to fall, and 
with it the front stops F F, to the position shown in Fig. 1. The 
cylinder M for raising the platform Q is likewise automatically 
brought into action at the same time that the cage is settling on 
the props by the L piece B coming into contact with and deflect- 
ing the rod I working at the side of one of the props 
a, and by means of the bell-cranked lever J and rod I 
gives motion to the lever on the plug of the three- 
way cock L, which admits steam or compressed air to the 
underneath side of piston in the cylinder M, and by means 


of piston rod O, which is attached to the platform Q by the | depends in great measure on the accuracy of their workmanship, 
crosshead P, the platform is raised to the position shown in Fig. 2. and we need hardly say that Messrs. Elliott Bros. have left 
The cylinder M is provided with a pneumatic cushion at the nothing to be desired in this respect. The instruments are 
upper end to prevent the piston striking the top cylinder cover. 
When the cage is raised from the props A ready for its down- | 
ward journey again, the weight W attached to the lever of the 
valve L falls, closes the admission port to the cylinder, and at 
the same time opens the exhaust port, allowing the piston with 
the railsand platform Q to fall to the position shown in Fig. 1, | 
to enable more trams to be run on for loading. The rails D on 
the cage also fall of themselves to the horizontal position shown | 
in Fig. 1, when the whole is raised off the props a a, and the 
operation of loading is completed. All the motions described above 
are effected perfectly automatically and siraultaneously in a few 
seconds of time, the winding engine having barely time to be 
brought to rest before the trams are changed and all is ready for 
another journey. 


MILNER’S PATENT GAUGES. 


We illustrate herewith two excellent forms of wire gauge, | 
patented by Mr. Milner, and manufactured by Messrs. Elliott | 
Bros., West Strand, London. Our engravings show the instru- 
ments full size, and nearly explain themselves. The principle 
involved in both is that of the well-known diagonal scale, In | 


| beautifully finished, and will give inside as well as outside 


measurements. We have no experience of any gauges of greater 
merit. 


one this scale is described as a spiral 


line round a cylinder ; in 
the other the edge of the bar, which moves over the surface of 
the flat plate, is inclined as shown, and is marked with one series 


MINING DEVELOPMENTS IN CUMBERLAND.—On the proposed 
branch line of the Cleator and Workington Junction Railway a 
fine vein of iron ore has been discovered. A very fine band of ore 
has also been found at the Tod Holes mines. M ese and ferro- 
manganese, which are known to exist in considerable quantities in 
different parts of Cumberland, cannot at present be worked at a 

‘oreign ores are 


of figures up to 0°5in., while the other has ten sets of figures, by 
which Fp again to the ‘00lin. can be made. The bar is 
compe to move properly by a simple parallel rule arrange- 
ment at the back of the plate. The value of these instruments 


profit, owing to the low price at which f 
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FLANGED FLUE BOILERS, FOR THE CANADIAN PACIFIC RAILWAY. 


MESSRS. HAWKSLEY, WILD AND CO., SHEFFIELD, ENGINEERS, 


"| 


LONCITUDINAL SECTION 


Wr illustrate herewith one of several boilers being made b 


The construction of the boilers made by this firm is now well 


Messrs. Hawksley, Wild, and Co., Brightside Boiler Works, Shef- | understood, the flanged flues constituting their principal pecu- 
field, for the Canadian Pacific Railway Company. The engineer | liarity. One great advantage of the system is that when a flue 
of the line selected these boilers after a careful examination of | has to be replaced it can be done without taking out the furnace 


the work of various makers. 


front, which is necessary with other boilers, 


GUN RECENTLY DISCOVERED AT SANTANDER. 


Ws have been favoured with a photograph reproduced in the 
cut herewith, showing an ancient piece recently fished up in the 
harbour of Santander, which appears to have attracted consider- 
able attention. It is a wrought iron breech-loading piece— 

of gun, 1°85 metres (6ft.) ; that of lever or tail piece, 

0°85 metres (2ft. 9in.) ; calibre, 50mm. (nearly 2in.). It will be 
seen then that this piece has four features that we generally 
associate with very modern s—(1) It is wrought iron ; (2) it 
is a breech-loader ; (3) it is about 36 calibres long ; (4) it is a 
—— without provision for recoil, Those who are at all 
iliar with ancient pieces, however, know that these features 
were found at times. In the Rotunda Museum at Woolwich are 
several — resembling the above in some features, among them 
an ish gun of the fifteenth century, a Chinese gun taken in 
the last Chinese war, of unknown date, and a gun taken out of 
a vessel of the Spanish Armada. It is not easy to say exactly 
what was the office of this Santander piece. The spike pivot 
generally was fixed in a tripod, but no doubt might equally well 


have been fixed on the side of aship. Probably the gun was a 
Spanish one of the fifteenth century. More than that can 
hardly be said, especially without seeing it. The effect of the 
sea water on it might tell something. Iron has been found so 
completely honeycombed by the action of the sea water that 
when shot were first taken out the finely divided mass of iron 
was so attacked by the oxygen of the air that the metal steamed 
and became hot. Indeed this effect is said to have caused con- 
siderable alarm to the finder in one instance, who ran away from 
the shot on observing its strange behaviour. 


MORGAN’S PATENT TUBE STOPPER. 

THE accompanying engraving illustrates a tube stopper manu- 
factured by Messrs. W. Reed and Co., New London-street, E.C. 
The illustration represents the stopper ready for use. It will be 
seen that a specially prepared tube is inserted in the leaking 
tube, which is expanded in the outer tube at each tube plate, 


as fixed in A and B; D, inner tube or 
E, expander, in position, to expand inner tube or per D in 
tube C, op ite’ tube plate B at combustion chamber or back 
end ; F, rollers in expander E ; G, mandril for turning rollers F 
and expander E; H, connecting rods with socket, to connect 
mandril G, so as to expand inner tube or stopper D at the com- 
bustion chamber or hack end tube plate B from smoke-box or 
front end ; I, pin for securing connecting rod H to the mandril G ; 
J, tube for adjusting, so as to have the rollers F in proper posi- 


tion at tube plate B ; K, socket for connecting adjusting tube J 
to expander E; L, pin for connecting expander E to adjusting 
tube socket K, which, when connected, allows the expander E to 
revolve freely ; M, nut on adjusting tube J, to adjust rollers F in 
position at back tube plate B ; N, check nut on adjusting tube J 
to keep nut M in desired position ; O, cap on adjusting tube J, 
to rest on tube plate A between tube plate and nut M. The 
principle involved is very simple. It consists in ii ing a sound 
yon =_— that which is split, and expanding it until it fits at 
each end. 


PROPOSED NEW FORM OF BRIDGE SUPPORTS 


THE accompanying diagram illustrates designs by Mr. J. F. 
Smith, Ueicester. He proposes that bridges consist of 
iron or steel cylinders of any reasonable diameter, made ut 
with plates rivetted to rolled iron or steel ribs, the stren 
necessary to carry any weight required ; they are generally of a 
circular section, and the lower half of the cylinder, or inverted 
portion of the arch, supports the upper half, and has a con- 
tinuous bearing on the ground or bed of the river its whole 
length ; the larger the cylinders the more stable the bridge. 
These bridges, or cylinders, may be rivetted up in dry dock, a 
portion of the ends covered with movable plates, floated into 


Fic.3. 


== 


position and sunk; the only trouble in foundations being in 
cases where the bed of the river is rocky and uneven, then it is 
necessary to level or groove the bottom with “jumpers” from a 
platform over the line of intended cylinder. For small water- 
courses under turnpike and other roads, Mr. Smith says these 
bridges may be rivetted up on the spot, rolled in, covered over, 
and the bridge is made as in Fig. 3 without any pileing, diverting 
watercourse, building foundations and arches, or other trouble and 
expense usual in the old style of building bridges. 
Where railroads are to be formed over frequently flooded or 
land, a number of these cylinders laid side by side—as in 
Fig. 2—will, it is claimed, save railway companies the enormous 
cost of foundations. The cylinders having a continuous bearing the 
whole width of the railway cannot possibly sink very much, and the 


‘| rail level would be made good on the top in case of any subsidence. 


Nava ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty : Frederick Ward, chief engineer, 
to the Excellent ; William Bryan, chief engineer, to the Agincourt, 


vice bape od and John Noble, assistant engineer, to the Alex- 
andra, additional, for temporary service. 
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THE ART AND INDUSTRIAL EXHIBITION 
AT BRADFORD. 
No. L. 


Ay Exhibition of rather more than local significance has just 
been opened at Bradford by their Royal Highnesses the Prince 
and Princess of Wales. The enterprise has been commenced in 
conjunction with the opening of the new technical school, 
on the occasion of which event their Royal Highnesses were 
some months ago invited to visit Bradford. The public is chiefly 
indebted to the Council of the Technical School, supported by the 
Clothworkers’ Company of London, and several private indi- 
viduals residing in or near Bradford, who have contributed 
liberally to the building funds of the new school, for the exist- 
ence of an institution replete with every convenience for technical 
training in those branches of industry and science which affect 
the trades carried on in the worsted district. An agitation in 
favour of technical education was commenced in the columns of 
the local press some six years ago, and since that time every 
effort has been made to provide the necessary means for erecting 
a technical school which should do credit to the town. Only a 
few months ago the proposal to hold an Exhibition on the occa- 
sion of the opening of the new building was regarded with dis- 
favour in some quarters, and thought impossible to successfully 
carry out. The resolution, after some etiort, was at last passed 
by the Council of the school, which it should be mentioned has 
hitherto conducted its business at the Mechanics’ Institute, by 
provisional arrangement with the authorities of that institution. 

Mr. George Hodson, who is chairman of the Exhibition Com- 
mittee, has been the chief promoter of the latter enterprise, and 
to him perhaps more than to anyone else Bradford people owe 
the existence of an Exhibition, which, when completed, will do 
honour to the country. 

The machinery section is the largest and most important part 
of the show, but with the exception of some two or three 
exhibits the articles shown are not in working order, or ready 
for practical criticism. In spite of the great energy displayed by 
gentlemen who have devoted themselves heart and soul to the 
success of the project, the Exhibition is in a very backward state, 
many of the articles not having yet arrived. In the course of 
some two or three weeks, however, it may be confidently 
anticipated that the show held in Horton-road will prove attrac- 
tive to visitors in all ranks of society. 

It may be remarked that the time for completing the work has 
been limited, and some allowance must, therefore, be made for 
its non-readiness ; nevertheless, there has been evident in the 
undertaking at Bradford a want of clear-headed management 
and dispatch in carrying out the good intentions of the promoters, 
which partially accounts for the state of the Exhibition on the 


. day of opening. The systematic planning out of work and 


attention to detail which won for Sir P. Cuncliffe Owen such 
admiration in the control of the British section of the late Paris 
Exhibition, have been wanting in the Bradford enterprise, and 
save with one or two exceptions, such as that instanced in the 
tase of the chairman above mentioned, there has been a want of 
executive talent in the undertaking, and probably this is one 
reason why matters are so much behind. 

Messrs. Platt Brothers and Co., of Oldham, who have been 
such large exhibitors at former enterprises of this kind in various 
parts of the world, are, as is usually the case, the largest 
exhibitors, their display presenting the appearance of a small 
factory in full and complete operation. Visitors of a mechanical 
turn of mind, and especially such as are interested in the ques- 
tion of mule spinning on the French system, cannot spend 
an hour better than in studying the various processes illus- 
trated in Messrs. Platt Brothers’ show of machinery. This 
exhibit will probably be all the more interesting to Bradford 
people owing to the numerous comments on the French as 
opposed to the Bradford system of spinning. It has been shown 
that the French comber backwashes after combing, consequently 
leaving no oil in the top, whereas the English comber backwashes 
before combing, and then puts oil in again. In the method 
pursued by the latter some eight or nine operations are used 
wherein twist is ‘added to the yarn, and this great amount of 
twist and superabundance of oil used has a tendency to make a 
comparatively hard dense thread. The oil also after a time 
becomes viscid and presents an obstacle to even dyeing. On the 
other hand the French spinner, commencing with his tops free 
from oil, is continually drawing them through porcupines, which 
process keeps the fibres apart and helps to form a bulky thread. 
He puts no twist in until he begins to spin, and spinning on the 
self-acting mule, there is no strain upon the yarn as it is being 
wound on the spindle. The combing machine mentioned below 
is adapted for working the shortest wools and producing results 
which cannot be obtained by the ordinary Bradford machinery. 

The following synopsis of Messrs. Platt Bros.’ exhibit will 
enable the visitor to take up a systematic study of the processes 
shown :—No. 1. Combined backwashing and screw gill balling 
machine, with one head of two deliveries, is fitted with two 
washing bowls, two pairs of immersing rollers in each bowl, two 
sets of squeezing rollers, and five copper drying cylinders. The 
balling machine has one head of two deliveries, and by it the 
wool is freed from oil and discoloration, and is drawn and 
straightened prior to its being combed. No. 2 is the combined 
screw gill lap machine, which is intended for making laps of 
uniform thickness and length. No. 3. Little and Eastwood’s 
patent wool combing machine. This machine is recommended 
for combing Australian, Cape, River Plate, and similar wools, 
and is specially useful in combing short wools. The action is 
as follows :—The wool is first fed into the fallers into the gill 
by means of a pair of feed rollers having an intermittent action ; 
it is then held fast by the jaws of the nip cylinder, which draw 
it through the pins of the fallers, combing one end of the tufts of 
wool by this operation; the nip cylinder then carries the 
combed tufts forward, and deposits them on the pins of the 
circle comb, placing the uncombed or noil ends behind the pins ; 
this noil end is then combed by being drawn through the pins of 
the circle comb by means of the drawing-off rollers. No. 4 is 
the screw gill balling machine, containing one head of two 
deliveries with front and back rollers fluted ; screw gills for one 
set of fallers, fourteen fallers up, and balling motion, &c. This 
machine is for finishing after combing, and can be made either 
with one or two heads. No. 5, the finishing roving frame, has 
six boxes, twelve porcupines, and twelve bobbins of 7in. traverse 
or lift. The headstock or gearing head is built upon a strong 
base plate, which prevents vibration of the gearing and rubbing 
motion, and the whole is so arranged that changes can be made 
readily, the draft wheels, rubbing motion, surface rollers, and 
lift being the same pitch and size of hole. The porcupines or 
combs are worthy of minute attention, the pitch of the pins 
being graduated exactly to suit the quality of wool operated. 
They are driven with fine pitch wheels at each end of the 
machine, so as to give steadiness of motion, and prevent cutting 
the wool. No. 6 is the self-acting mule for spinning worsted. 

As there has been a good deal of controversy regarding the 
introduction of this machine into the Bradford trade, visitors 


will do well to regard its main principles, which are quite dif- 
ferent from those upon which the Bradford frame is built. This 
“mule” is precisely the kind of machine so largely in use 
abroad in the production of those fine soft cashmere goods that 
have competed so strongly with our British fabrics. Whereas the 
operation of twisting the thread is completed on the Bradford 
frame in some Yin. or 10in., the mule is calculated to cover a 
greater extent in the process of twisting, a distance extending to 
62in. or 64in. being allowed. No doubt this partially accounts 
for the greater expansion and humouring of the fibre, whichis a 
salient feature in the mule spinning system. 

In dealing with the machine at work in the exhibition there 
are special arrangements made in connection with the drawing 
out and taking in of the carriage which cause it to stop in case of 
obstruction during the outward run and alsoto besuddenly stopped 
during the going in of the carriage. The spinning operations will 
cease automatically should the cam shaft by accident or otherwise 
make its change before the proper time. There are also arrange- 
ments for disengaging the taking-in motion by the going in of 
the carriage. Several patented motions are noticeable about the 
machine, one being for regulating the tension of the backing-off 
chain during the depression of the faller wire to the spindle 
point preparatory to commencing the backing off. There is also 
an improved construction of square and carriage coupling by 
which these are more firmly and accurately fastened together. 
The steadiness with which the carriage goes backwards and 
forwards during the operation of spinning will strike the observer 
as indicating much nicety of mechanism, the various parts being 
titted with the most accurate attention to detail. 

No. 7 exhibit is a power loom for weaving fancy woollen and 
worsted goods. It is of low pattern, with lathe centre at the 
bottom of the loom. The going part is 96in. reed space, with 
three shuttle-boxes on each side. There is a Jacquard for 
28 shafts fitted with ungearing and reversing motions for turning 
back the loom to the broken weft without moving the shuttles. 
The letting-off motion is on the worm-and-wheel principle, and 
there is a balance take-up motion, single roller temple, and wood 
lagged yarn and cloth beams, &c. &c. Warp drum, warp reel 
and proportion balance, complete this highly interesting and 
instructive display of machinery, fitted so as to place Bradford 
manufacturers on an even footing of competition with their 
neighbours across the Channel. 

Messrs. Greenwood and Batley, of Albion Works, Leeds, 
exhibit Lange’s patent wool-combing machine and screw gill box 
with balling head; Shackleton and Binns’ patent tying-in 
machine for warps; Parker’s patent automatic machine for 
making screws; Kreutzberger’s patent universal machine for 
sharpening milling cutters; small nicking or slitting machine 
for screw heads ; universal milling machine with attachment for 
making milling cutters and twist drills, grooving taps, and for 
straight milling; machine for sharpening twist drills; 6in. 
centre self-acting, sliding, surfacing, and screw cutting lathe, 
carrying its own countershaft ; screw planing machine with 
Baville’s patent tool holder ; Keat’s patent waxed thread lock- 
stitch sole sewing machine ; ditto, welt stitching ditto. One of 
the chief objects of the Lange patent wool-combing machine is 
that of combing all the top out of the wool before letting it go, 
thus leaving nothing but “ noil” to be stripped out of the comb, 
to go away as noil in reality. The wool is left the full length 
after combing because it is invariably “ placed on two combs which 
comb the wool by separating, so that it is neither held down by 
pressing plates nor drawn off with anything like a nip holding the 
wool fast.” There isa large circular receiving comb very like that 
used in a Lister or Rawson machine, but having as a rule more 
teeth in it set at a finer pitch, The head of the machine with 
the feeding comb brings the wool forward and places it on the 
circular receiving comb and head comb, into both of which it is 
pressed by the brushes. The head recedes and leaves a combed 
fringe on the circular comb while retaining a fringe of combed 
wool in the head comb ; this latter fringe on the second stroke is 
lifted and thrown over the circular comb, and is drawn off 
further on in the revolution from the back, after the front fringe 
has been drawn off by the horizontal rollers. In these operations 
there is nothing to break the wool. There are drawing-off 
rollers both inside and outside the large circular receiving comb. 
The outside rollers taking the largest quantity of top are hori- 
zontal, while those inside are vertical. Both the slivers 
from these rollers are run out of the machine together, 
through one “tweedler” or revolving funnel. There is 
a small circular receiving comb placed inside the large 
receiving comb, and almost touching it at one point. At 
a short distance before this point of coincidence there 
are lifting knives, to lift the wool remaining in the large 
comb out of that comb ; and by means of a trough which receives 
the wool so lifted out in an unbroken state, it is diverted a little 
sideways, by about half its width, and is then deposited into the 
two combs exactly at their point of coincidence. It is then 
dabbed down into them by a quick-acting dabbing brush, so that 
on the continued rotation of the combs they separate and pre- 
sent two combed fringes. The projecting fringe inside the comb 
after passing round to the feeding-head is drawn off by the 
vertical drawing-off rollers inside the large comb. The other 
clean fringe of long wool left in the small receiving comb is 
drawn off by a third pair of drawing-off rollers, and forms an 
additional or third sliver of clean wool, which is added to the 
other two, and runs out of the machine through the “ tweedler,” 
so as to form one body of clean “top.” The proportion of noil 
to cardings is greatly reduced, and the machine takes such a 
heavy feed and works so fast that it goes through a large amount 
of work, and no part of the wool requires re-carding. 

Kreutzberger’s patent cutter sharpening machine consists of 
an emery wheel revolving at a very rapid speed, 3000 revolutions 
being the minimum rate per minute. The emery wheel spindle 
is mounted in a light balanced swing frame, placed horizontally 
and carried by brackets from the table of the machine ; these 
brackets also carry a countershaft, provided with a pair of small fast 
and loose pulleys, and a large pulley for driving the emery spindle 
wheel. The swing frame is fitted with an adjustable counter- 
balance, hand lever and connecting link, the lever motion being 
attached to a central post springing from the middle of the table. 
The post is provided with an adjustable stop screw for the swing 
frame, and also a radial slot which allows the swing frame to be 
firmly fixed in any required position. It will thus be seen that 
the emery wheel can be used in a fixed position or allowed to 
rise and fall at will. The appliance for checking and manipu- 
lating the cutter operated upon consists of a pair of slides placed 
at right angles to each other, and each worked by a separate 
screw. The lower slide is secured to one corner of the table, and 
placed at right angles to the line of the emery wheel spindle, 
but when required it can be swivelled about 40 degrees to the 
left. Upon the upper side is mounted a small swivelling upright 
having a circular base, which can be firmly secured to the slide 
by a central bolt. In the upper end of this upright is fitted a 
swivelling bearing which can be set to any required angle. This 
bearing is provided with a steel spindle having a handle at its 
outer end, and its opposite end is formed to receive and secure a 
parallel mandril at right angles to axis of steel spindle. Upon 


this is fitted an adjustable arm .to which the cutter mandril is 
attached, and there is also a small slot plate secured to the same 
arm carrying a pawl, which takes in the teeth of the cutter to 
be sharpened. Provision is made by -various arrangements for 
operating upon cutters with straight or helical teeth, and those 
having convex, concave, and other faces. 

A large display of rolled shafting is made in No. 4 shed by 
the Kirkstall Forge Company. Probably it will not be known, 
save to a few visitors, that this kind of shafting is now largely 
used in place of the turned and brightened iron shafts, the 
trouble of cleaning which many of our overlookers and factory 
operatives are well acquainted with. The article made at Kirk- 
stall costs only half the price of bright shafting, and it is proved 
to be sufficiently round and smooth without undergoing the 
operation of turning. One of the advantages in the use of this 
unturned shafting is its greater strength, the skin of the iron 
being left intact ; and another recommendation is its resistance 
to the action of steam and damp. The shafting is, after being 
rolled, cut up to actual lengths required, and the ends are faced, 
as will be seen from the samples shown. The samples shown 
are from seven inches down to a quarter inch in diameter. One 
great feature in the manufacture of this commodity is, however, 
that of its passing through the exhibitors’ patent process, by 
which it is increased in torsional strength 20 per cent., and in 
flexional strength 33 per cent. over the ordinary rolled bar, so 
that in comparison with the latter there can be no doubt of its 
superiority, both substantially and on economical grounds. The 
above facts are supplemented by the test table of Mr. David 
Kirkaldy, experiments having been made by him upon four pieces 
of the Kirkstall forge wrought iron shafting with a view of ascer- 
taining the resistance to deflection and set under a gradually in- 
creased bending stress. The patent frictional coupling of this firm 
meets a practical objection raised by some users of patent rolled 
shafting, viz., the slight irregularity in diameter which occasionally 
occurs in shafts of the same size, owing to the variation in 
contraction which takes place after the completion of the 
patent rolling process. To obviate this difficulty without 
materially raising the price it became necessary to adopt a 
coupling which would adapt itself to any such trifling irregu- 
larity, and which would still be effective and run absolutely true. 
Over the exhibit is shown the arrangement of a 2in. coupling 
connecting two pieces of shafting, in order to illustrate the tor- 
sional power of the coupling. As shown, it bears a torsional 
strain of 13 tons at each end. Visitors will understand the main 
features of this arrangement by looking at the two levers, at the 
ends of which are suspended 5 cwt., representing with the 
levers, &c., a torsional strain of 13 tons. A series of reducing 
couplings, ranging from 4in. down to 1}in., is also shown. Ona 
table at each end of the display are exhibited various samples of 
iron, and there is also a show case in which is a numerous selec- 
tion of broken specimens of the excellent quality of materials 
produced by tke exhibitors. One large sample of best Yorkshire 
iron in particular has been twisted and punched to test its 
quality in every conceivable way. In front of the stand is a 6in. 
ordinary shafting bar 23ft. long. There are also samples of 
turning and fluting iron. The shafting made by the Kirkstall 
Forge Company is often cut up into short lengths for spindles 
and arbors of all sizes and lengths, and these are found to be 
considerably cheaper than turned spindles. The firm have sup- 
plied three lines of the shafting seen in Messrs. Platt Bros’. 
room, and patent couplings are likewise fitted to it, and so far as 
appearance goes the shafting looks far better than the half-rusted 
or stained article often met with in mills where only bright 
shafting is supposed to be used. 


LETTERS TO THE EDITOR. 


[We do not hold ourselves responsible ond the opinions of our 
correspondents. 


THE FOUNDATIONS OF MECHANICS, 

S1r,—The discussion between myself and 1.” has narrowed 
down to two points, which are matters of fact, and need not detain 
us long. The first is whether the pressure in the cylinder of a 
steam engine is measured by the resistance. Surely every engineer 
knows, as 4 matter of fact, that this pressure, as given On an 
indicator diagram, is always within a very few pounds of the boiler 
pressure, whatever the resistance maybe. If the locomotive super- 
intendent in the case of the two trains I cited found that while one 
of them had 150 1b. pressure in the boiler it had only 100 1b. pressure 
in the cylinders, he would not pay much attention to the driver's 
excuse that the train was a light one ; he would tell him to go and 
find out the leak. Of course, if the load is very light, and there- 
fore the speed very high, there may be a certain amount of wire- 
drawing, which reduces the cylinder pressure slightly ; but this is 
perfectly understood, and is only due to the small area of the steam 
ports. In my illustration I excluded this by supposing the trains 
to be starting from rest. No mathematics of De Pambour—who 
lived before the true theory of heat was known—will shake this 
undoubted fact. 

The second point is that ‘‘ the communication of heat to ice will 
neither melt it nor make it hotter.” The question of melting has 
nothing whatever to do with the matter, for a liquid is not neces- 
sarily in motion any more than a solid. What I said was that the 
motion of heat has disappeared—or become latent, to use the old 
phraseology--and that it is not represented by existing motion 
either of the mass as a whole or of its particles ; the former being 
known because the mass does not move, and the latter because the 
temperature is unaltered. This is a fact of rogers id physics 
which cannot be disputed. It remains therefore that I have met 
‘*®, T1.’s” challenge, while he has not met mine. 

With reference to the letter of ‘‘T. W.,” my illustration of 
course referred to ice already at 32deg. Fah. I am quite aware 
that below that point ice behaves like other bodies, and that at 
their melting points other bodies behave like ice. I simply took the 
most familiar instance, without ignoring others. 

June 15th. WaLtteER R, BROWNE. 


THE ST. GOTHARD RAILWAY. 

Srr,—In your article in your issue of June 2nd you do not take 
a very sanguine view of the possibility of keeping open the 
approaches in winter, and of regularly working the traffic over the 
steep gradients of the St. Gothard Railway. Permit me briefly to 
refer to these and other points which are discussed. I have twice 
crossed the St. Gothard Pass in the early spring, and stayed for 
some days near Géschenen and at Airolo, the northern and southern 
entrances to the great Alpine tunnel. The snow does not lie 
heavily at these places, and I do not anticipate there will be so 
great a difficulty in keeping open the St. Gothard as, for instance 
the Highland Railway, where snow ploughs have often to be used 
during a severe winter. The average height of level of rails at the 
tunnel entrances is 3700ft., but it must be remembered that these 
are situated about latitude 46}, while Inverness is in latitude 57. 
The railway appears to be well secured against danger from 
avalanches or mountain torrents, which are avoided with great 
ingenuity by means of tunnels thrown back into the mountains, or 
by bridges at a sufficient height above the streams. In a few 
instances where the levels did not admit of these expedients, pro- 
tecting archways have been built with paved shoots or slides above, 
extending some dist up the in for the passage of water 
and débris, With regard to the spiral tunnels, whieh are severely 
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criticised, it would have been easy to devise means of hauling 
traffic up the suggested direct inclines of 1 in 10, and it was not 
from any deficiency of mechanical engineering talent that another 
method of construction was decided upon. A number of detached 
inclines on the north and south approaches must have involved 
great delay in working the traffic, and it would have been 
necessary to divide each train into several sections for haulage up 
and for lowering down. It is also obvious that for descendin; 
traffic the spiral tunnels have a great advantage over the caneebel 
method, as with sufticient brake power trains of any length can 
traverse the valleys of the Reuss and the Ticino to the low level 
without being divided, without stoppage, and at a uniform rate of 
speed, The cost of maintetiance of permanent way in the spiral 
tunnels may be slightly greater than would have been the case on 
steep direct inclines, but we have, even on English railways, many 
gradients steeper than 1 in 43°5, and many curves of less radius 
than 15 chains. Having made a careful inspection of the St. 
Gothard Railway, I venture to think that the best possible means 
have been adopted for overcoming the almost insurmountable 
difficulties of the work. ©. G, ETHELSTON, 
Balham, 8.W., June 17th. 


HYDRAULIC SHIP LIFTING DOCKS, 


Si,—It is within the knowledge of most engineers that Mr. 
Edwin Clark was the inventor, patentee, and engineer of all the 
hydraulic docks and canal lifts that have yet been constructed, 
although there have of late been attempts made to divide the 
honours between him and others, The letter in your number for 
the 9th inst. is a glaring instance of this, and a very unjust one. 
Referring to the Bombay Hydraulic Dock, of which Mr. Edwin 
Clark appointed me resident engineer in sole charge, I may 
mention that the transverse girders, weighing about 1800 tons, 
were made at Hamilton’s Windsor Soewoetls at Liverpool, and the 
»ontoon, weighing about 1600 tons, was made by Messrs. Jones 

rothers, at the Victoria Docks, London, and that previous to 
going to Bombay I inspected these girders and the pontoon at the 
above-mentioned works. In addition to my duties as resident 
engineer, I personally directed and superintended the erection of the 
dock, and the whole of the scaffolding and staging, which is usually 
designed by the contractor's engineer, was designed by me. The 
firm tioned by your correspondent had nothing to do with the 
engineering or design of the Bombay Dock, and it will be seen from 
the foregoing that they were not the sole constructors, but must 
share the credit of its construction with the two large firms above 
mentioned. Neither had the said firm anything to do with the 
engineering and design of the Malta Hydraulic Dock. Besides the 

entleman named by your cmeneeh, several others of Mr. 

‘dwin Clark’s assistants worked hard on the Bombay Dock; 
~—- one who, long before the said gentleman had anything to 
do with it or even became a member the staff, had done a large 
proportion of the work. 

Of your nine illustrations of hydraulic docks three only referred 
to the Bombay Dock, to these it was not strictly accurate to attach 
the name of Clark and Standfield as engineers, as Mr. Edwin 
Clark and myself were not then partners; we could not, however, 
have been more closely connected in the work than we were, one 
being the engineer cal Gea and the other the resident engineer, 
It was, however, quite accurate to do so to all the others. Mr. 
Edwin Clark and myself have long been partners, and with Mr. 
Latimer Clark also, are engaged on the design and construction of 
several large hydraulic works for foreign Governments; one of these 
—the Fontinettes Canal Lift—you illustrated in your number of 
7th April. JOHN STANDFIELD, M.I.C.E. 

6, Westminster-chambers, 22nd June, 


WHAT IS THE USE OF PATENTING ? 


Srr,—I have often wished to address you on this topic, and 
“J. D.’s” letter on ‘‘ American Patents” seems an appropriate 
opening of the question. Before going further, however, I would 
wish to direct his attention to patent No. 4092, English Patent- 
office, which he will probably find reported in your issue for May 
25th, in which a well known firm of agricultural engineers 
“patents,” inter alia, ‘a lever fitted to vibrate on a stud, to im- 
part the to-and-fro motion to the sickle of a Marsh harvester, to 
one end of which a Pitman rod is connected, while its other end is 
connected by a rod to the sickle,” and to ask him if he does not 
think this rocking lever as ‘‘unpatentable” as Mr. Roberts’ dog 
link, it being as commonly fitted to sheaf binders as the link is to 
donkey pumps. I presume the claim to originality is based on 
the words have italicised, but if so how is the lever itself 
claimable ? 

Now for my question, by which I really mean—What is the use of 
taking out a patent unless you thereby cover, not only the way of 
making and the disposition of parts when made, that you intend 
to follow, but also any other likely and rational means of effecting 
the same object by practically similar design and construction that 
anyone else might be intending to follow, so soon as your specifica- 
tion sets him thinking how he can best pick your brains ? 

Ly way of illustration, let me instance three out of, say, 3000 
cases:—A short time back Messrs. Cochran, of Birkenhead, 
patented a most successful, I had almost said, revolution in making 
and working vertical boilers, the result of which so well-known 
success was the ‘‘ patenting’ of the same idea by two or three 
other persons or firms, who, but for Messrs, Cochran’s specification, 
would probably have left the vertical boiler as unimproved as they 
found.it. A few years ago Mr. Gibbs patented an apparatus for 
making hay when the sun does not shine; it also was a success, 
but has taken some tigne coming into general use. As surely, 
however, as the use does promise to be general, we find Messrs. 
Jones and Robinson, of Lincolnshire, duly ‘* patenting” the same 
idea, to be effected in a manner so original that my weak intellect 
is unable to appreciate the difference between their modus operandi 
and that of him whose brains they have so obviously “ picked.” A 
few years back Mr. Samson Fox took out a patent that has simply 
“*made” the Leeds Forge Company, and now Messrs. J. and R., 
of ‘‘ near Leeds,” are “* patenting” the manufacture of corrugated 
flues, I have said enough to warrant my question; can “J, D.” 
answer it? OW 

June 16th. 


RETURN OF STAMP DUTIES ON PATENTS, 


Sir,—In a recent return of stamp duties on patents, made to the 
House of Commons on the motion of Mr. derson, the res 
shown will suggest to persons conversant with the subj 
various inferences, I propose at — to notice one, relating to 
a point which I have always regarded as one of great importance to 
patentees. I refer to the preliminary examination of all applica- 
tions for patents. 

I propose to draw attention to the large amount represented by 
abandoned applications for patents in a single year, showing how 
much is effected by the silent operation of our existing system, 
without preliminary examination such as is practised in America, 
Germany and some other countries. 

The amount paid on “Petitions for Letters Patent” was 
£29,520 and that on ‘‘ Final Specifications ” and ‘‘ Applications with 
Complete Specifications ” taken together was only £19,775, leaving 
a difference of £9745, as stamp duty sacrificed through abandoned 


applications, 
d that all the ‘‘ Applications with 


n this estimate it is 
Complete Specifications” were completed patents, which in all 
a was not the case, so that the cost in every instance of 
ailure to complete would form an additional sacrifice. Then, 
again, there would be some instances of sacrifice by payments of 
stamp duty beyond that on the petition. In evidence of this it is 
to be observed in the ‘‘ Return” that the amounts paid kee; 
diminishing at each stage between the ‘‘ Notice to Proceed ” anc 
the ‘Final Specification,” but the diminution is especially 
noticeable on the ‘‘ Warrants” as compared with the ‘‘ Notices to 


Proceed.” There is a difference here of £1545, which sum added 
to £9745 will give a total of £11,290. 

This sum a pag a@ sacrifice in stamp duty alone, but to this 
is to be added the amount paid to agents for their services, and 
also the cost of the time, labour, and experiments incurred before 
the applications were abandoned. The point to which I wish 
especially to draw attention is the very large amount sacrificed by 
abandoned applications in a self-acting system, which appears to be 
acquiesced in much more readily than would a much smaller 
amount of loss, caused by official rejecti after examinati 
have for many years past been persuaded that the system of pre- 
liminary examination introduces more evils than it cures, and I 
am not surprised, therefore, at inventors objecting to it as they do. 
It appears to me to be a curious commentary on the system, that 
when—as I have experi d—patents for an invention are applied 
for in several countries where preliminary examination is practised, 
the objections urged should differ so much in different countries. 
I think there is a serious defect of this system in principle 
involved in the fact that in the matter of originality the official 
mind is unable to keep pace with the inventive mind. 

SpEncz, Assoc. Inst, C.E. 

8, Quality-court, Chancery-lane, 

June 8th. 


AMERICAN PATENTS, 


S1r,—You recently published for me two examples of antique 
inventions re-patented in the States. I now beg to enclose you 
two more from the official gazette received in London to-day— 
Monday :— 


George H. Ireland, Spring- 


! 


*258,651. Dissected Toy Picture. 
field, Mass. Filed June 27th, 1881. (No model.) Claim: The 
bination, with a dissected toy picture, of one or more substitute 
sections to be introduced into the said toy picture to convey some- 
thing additional to the original dissected toy picture, substantially 
as set forth.” 
Need I say that such toy pictures have been known for I fear to 
say how many years in most nurseries ? 


“258,619. Watering Animals. Isaac Welty, Olney, Ill. Filed 
October 5th, 1881. (No model.) Claim: In an automatically 
operating apparatus for watering stock, the combination of the 
reservoirs A and B, the pipe C, having a horizontal opening 
communicating with the reservoir A, and a vertical opening for the 
discharge of water into the reservoir B, said vertical opening being 
provided with a valve seat for the automatically operating valve to 
close upon, the float E, the graduated lever D, the valve C, and 
the connecting rod D!, the parts being constructed and arranged as 
shown and described.” 

_ The ball cock can hardly be called new, but it would seem that 
the combination of a ball cock with a taak out of which cattle 
drink is new enough to get a patent in the United States. 

There are well-meaning folk in this country who want official 
examiners here like those in the States. J.D. 

London, June 12th. 


FIXING STUDS. 


Srr,—In the early days of steam engines and locomotives studs 
used for cylinder covers and other joints had a square at the centre, 
the holes in the cover being square to correspond. This caused 
considerable expense in the manufacture of the studs and of the 
square holes, and also difficulty in adjusting the squares to the 
exact positions necessary to fit the holes in the cover. 


Some twenty-eight years ago I designed an instrument, shown 
on annexed tracing, to enable round studs to be used; and I have 
had this in use ever since in its exact original form. These have 
become well known to workmen, and have been translated to the 
various shops in the country, Messrs. Vickers, Sons, and Co., of 
Sheffield, using them for putting studs into propeller bosses up to 
as large as 3hin. diameter. Since I made this instrument other 
arrangements have been made to do without set screws; but they 
are not so reliable or so good as this one, as they are apt to draw 
back the stud in taking off the stud-driver, and are altogether less 
satisfactory. 

I saw in your paper a week or two ago a sketch of this design, 
which someone claimed to have introdueed recently, The tool, 


j 


however, is well known to all railway men and to most: other 
mechanics by this time. W. SrRouD.ey. 
Brighton, 13th June. 


BOILER INSPECTION. 

Sir,—It is a pity your anonymous correspondents could not 
notice my letter on the ‘‘ Morality of Boiler Assurance ” without 
introducing personal and extraneous matter. In this respect an 
anonymous correspondent has an advantage over one who is not 
ashamed or afraid to put his name to the end of his letters, as I 
always do. I don’t wish to deny that I was employed by an 
insurance company some twenty years ago, neither have I any 
reason to regret leaving that same company and being cast on my 
beam ends here a perfect stranger now more than nineteen years 

o. But, Sir, what has this personal uestion to do with the 
“Morality of Boiler Assurance?” As to Mr. “‘Secretary’s” other 
insinuation, viz., that I was begging for an agency to another 
company about three years ago, that is entirely untrue. I sup- 
en it is an allusion to an offer I believe I made to inspect 

ilers for a new company that was about commencing operations 
here, and I certainly made use of language to the effect that 
‘could I insure boilers as well as inspect them I could do more 
business.” But what inconsistency is there in that? It is only 
an admission that ‘‘ nothing succeeds like success,” and if manu- 
facturers, “‘rightly or wrongly,” will ‘‘have something” when 
their boilers blow up, is that a reason why I, as an inspector, 
should be idle or only half employed as an inspector? Let Mr. 
‘* Secretary ” reply please, avoiding personal matters. 

Birmingham, June 20th. JOHN SWIFT. 


PHOTOGRAPHY FOR COPYING DRAWINGS AND 
MANUSCRIPTS. 


One of the first, if not the very first, record we have of 
photography undertaking the duty of copying clerk is that cited by 
sr exander Herschel. He has told us how his father, the 
late Sir John Herschel, made use of photography with iron salts— 
the blue process—for copying his calculations and intricate tables. 
These cost so much trouble to produce, and represented such 
valuable investigations, that he was exceedingly loth to trust them 
out of his hands. For many reasons it was necessary to prepare a 
copy or copies of his work, and as he could not rely implicitly on 
anybody’s figures but his own, he himself had the trouble of writing 
them out. To photography, then, he turned; he could trust it, 
obviously, even better ra himself to copy the elaborate calcula- 
tions, and could rest quite sure that not a single error crept into 
the mass of figures during their reproduction. 

The blue process, which gives white figures on a blue ground, is 
still frequently employed, especially by scientific men who want 
simply a rough copy of their work; but it naturally has the 
disadvantage that the ground is not white. Still the paper is so 
exceedingly easy to prepare, and the process so simple, that it will 
long command attention where occasionally a valuable MS., an 
intricate calculation, or an elaborate plan has to be copied. The 
ink of the original should be as black as possible—Indian ink is 
best; and for printing the document is simply placed above the 
prepared paper, the two being kept flat by means of two plates 
of glass held together by clips or other simple contrivance. The 
process is already well known to our readers, but it may well be 
repeated in Professor Herschel’s own words :—‘‘ The solution for 
treating the copying paper is as under :—Citrate of iron (or 
ammonie citrate), 140 grains; ferricyanide (red prussiate) of 
potash, 120 grains dissolved together in two fluid ounces of water. 
The solution can be kept in a glass stoppered bottle, well wrapped 
up in a dark cloth, or shut up in a dark cupboard, for any length 
of timc. It is applied to the paper by means of a brush, or tuft of 
cotton wool, and the surface Tried in the dark. Two or three 
minutes’ bright sunshine suffices, if the original is on thin, or trac- 
ing paper, for printing, and the fixing is done by washing in clear 
water for a few minutes.” 3 

The “ Pellet” paper, a patented a:ticle, which may be readiiy 
purchased in any large town, is better than the above process, for 
the reason that the copy is in blue upon a white ground. But the 
manipulations, on the other hand, are a little more elaborate, and 
the method is mere costly. Where much copying is done, the 
Pellet paper is largely used, as, for instance, in the engineering 
departments of the Great Eastern and other railways. The use of 
photography in such connections is very obvious for contract as well 
as ordinary workshop tracings. 

Among diplomatists and lawyers, photography as an accurate 
copyist is also beginning to be appreciated, but here itis desirable 
to have a reproduction in black, and for this reason we think that 
the process of nigrography, to which attention has recently been 
called by Captain Pizzighelli, is likely to find favour. The 
ordinary autographic copying processes to which we have alluded, 
and which give from one copy to two or three score, handy as they 
are, do not suffice to satisfy the lawyer and diplomatist’s wants 
In the first place, the document to be copied may have been 
written ages ago, or it may happen that it cannot be copied until 
it is signed, and when this takes place the writing bas lost its 
virtue to copy in the ordinary way. In these circumstances the 
photographic art is singularly useful. Copying by hand is out of 
the question, for even if done correctly, the copy may lose all its 
value by not being a fac-simile. 

Diplomatic enclosures, which are generally confidential, are now 
frequently repeated by photography, either by the aid of the 
camera, or by simply printing through, while lawyers also employ 
the art for making fac-similes of authentic documents. A photo- 
graphic copy is held in a court of law now-a-days to be “s good 
almost as the document itself, for a witness can swear to the hand- 
writing and style just as well as if he had the original before him. 
Any intelligent man, too, can do the work of copying after a little 
practice, whether it is the blue process, Pellett process, or nigro- 
graphic process he makes use of. The last is more elaborate than 
the blue process, but with a little practice is soon acquired, while 
it yields most excellent results. Paper thoroughly sized is floated 
in a darkened room upon a solution of gum-arabic, 25 parts ; 
water, 100 parts; bichromate of potash, 5 to 7 parts; alcohol, 
1 part. Or the mixture may by applied with a broad camel’s hair 
brush. Dried, and kept in a cool dark place, it will remain fit for 
use a long time. It is exposed in the same manner, and for about 
the same time as in the blue process, and is then put into cold 
water for twenty minutes to wash out the unchanged bich ted 
gum. When dry a dozen or more prints may be taken at a time 
and treated with a black colour, made up of shellac, 5 ; 
alcohol, 100 parts ; finely ground lampblack, 15 parts. This is 
applied with a sponge. Afterwards the papers are laid in water 
aeidulated with sulphuric acid (containing 2 or 3 per cent. of acid), 
when the superfluous black colour is removable by a brush, and the 
writing or design appears in fine black lines upon white paper. 

Another process, which has been recently worked out by Captain 
Pizzighelh, also yields capital prints. Thirty volumes of a solu- 
tion of gun-arabic (water five parts, gum one part), are mixed with 
eight volumes of an aqueous solution of citrate of iron and ammonia 
(water two parts, double salt one part), and to the mixture is 
added five volumes of an aqueous solution of perchloride of iron 
(water two parts, iron one part). 

The mixture appears limpid at first, but soon grows thicker, and 
it should be used quickly after mixing ; it is applied to well sized 
paper by means of a brush, the paper being dried in the dark. _ 

Any design, drawing, or tracing may be employed as negative, 
and, after printing a few minutes, the develop tis pr ded 
with. A solution of ferro-cyanide of potassium (water five parts, 
ferro-cyanide one part) is — with a brush, and the picture 
appears almost instantly as a dark-blue positive. As soon as every 
detail has appeared, the print is quickly rinsed, and then put into 
a dish containing dilute hydrochloric acid (water ten parts, acid 
one part), when the image becomes clearer and brighter, the ground 
gets white, and the gum-iron film is removed. After hew 
washing the print is dried, —Photographic News; 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—Madame Boyveavu, Rue de la Banque. 

BERLIN.—Asuer and Co., 5, Unter den Linden. 

VIENNA.—Messrs. Geroip and Co., Booksellers. 

LEIPSIC,—A. Twietmeyer, Bookseller. 

NEW YORK.—Tue Wititmer and Rocers News Company, 
81, Beekman-street. 


TO OORRESPONDENTS. 


*,* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be a by a large envelope legibly directed by the 
writer to himself, and bearing a 1d. postage stamp, in order that 
answers received by us may be forwarded to their destination. 
No notice will be taken of communications which do not comply 
with these instructions. 


containing ions, must be accompanied by the 
address of writer, not necessarily for publication, but asa 
proof of good faith. No notice whatever will be taken 
anonymous communications. 

W. 8. -So far as we are aware, the valve gear in question is not patented in 
this country, 

F. M. M.—Consult Anderson's Look on “ Lightning Conduetors.” It is pub- 
lished by B. and F. N. Spon. 

Founpry,—Messrs. Bolling and Lowe, Laurence Pountney-hill, B.C., will 
supply you with what you want, 

Lex.—See Toe Enoineer 19th Apri, 1878, and 26th April, 1878. Another 
article on the subject will be found on page 453, 

J. A.—"* A Practical Treatise on Tunnelling,’ by Simms, last edition, revised 
by D. K. Clark, is the best book on tunnelling with which we are acquainted. 

Sumen.— The only thing new about your invention is the use of perforations, 
and it would not be easy to get a patent for these, although it may be done 
if you can show that by their use you obtain a new and wood result. 

J, F.—So far as we can see, a belt 12in, to l4in. wide will work with 
certaanty. If there are now and then very heavy resistances to be overcome, 
the belt will be liable to slip, and a chain would answer better than a belt, 
but a belt is always to be preferred to a pitch chain when it can be used. 

A Sunscriper.—/t is impossible to give any numerical statement of the force 
of «blow. The words are too vague and indesinite. The work in foot-tons 
or foot-pounds which any movina body can perform on being brought to 


vest is expressed by the formula . - . In other words, multiply the weight 
into the square of the velocity in feet per second, and divide by, in round num- 
Lers, 64. The quotient is the weight in tons or pounds which the moving body 
could lift through lft. in coming to rest. Thus 42 miles an hour is 61°5/t. 
per second, omitting fractions, and 61°5 KX 61°5 = 3782, and 3782 x 225 tons, 
and divided by 64 = 18,297. That is to say, the stored-up energy in a train 
of 225 tons running at 42 miles an hour would suffice to lift 18,297 tons lft. 
high, or 1 ton 13,297ft. high, 


THE VALUE OF BILGE PIECES. 
(To the Editor of The Engineer.) 

Sin,—I shall be glad if any of your numerous and kind readers would 
give me their experience of, and the effect of, bilge clogs on flat-bottomed 
steamers, i.¢., without keel. Do they really prevent rolling? 

Sunderland, June 21st. 


PRESERVING STONE. 
(To the Editor of The Bngineer.) 

Sir,—Can any of your readers give me the name of the best preparation 
for preserving the polished surface of stone from the action of the atmo- 
sphere—say, for instance, the sandstone of the Park spring and like 
quarries in Yorkshire? [ have heard somewhere of a preparation of 
sulphurised oil, made by a Mr. Davis, and should be glad of information 
r ing this or any other process. ; Mason, 

uncorn, June 17th. 
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BOILER INSURANCE. 

Ay article on the Morality of Boiler Insurance, which 
appeared in our impression for the 2nd inst., ap to have 
raised angry feelings in the breasts of some of our readers. 
They are not so much vexed with us as incensed by the 
shortcomings of the inspectors of the insurance companies ; 
at least this is what we gather from their letters. Our 
correspondents take it for ted that so long as a steam 
user pays only for the periodical inspection of his boilers, they 
are certain to be properly examined ; but if in addition he 
insures them, they are certain to be neglected. This is to 
say, that so jong.ae the inspecting company has no interest 
in keeping the boiler from blowing up, it will do its duty 
efficiently ; but the moment the steam user gives the in- 
specting company a direct interest in boilers, it will neglect 
its work and perform its task of inspection in the most 
unsatisfactory and perfunctory manner. This appears to 


us to be one of the wildest theories ever broached. It is 
totally opposed to all experience of human nature ; and 
were it true, it would be impossible to find any other case 
resembling it in the avocations of business men. There 
are two or three explanations which may be given 
to account for the origin of this belief. We are dis 

to be charitable and to reject two of them. The third 
finds its analogue in the statement that “Tenterden 
steeple is the cause of Goodwin Sands.” There is one boiler 
inspection company, namely, the Manchester Steam Users’ 
Association, which inspects boilers but does not insure 
them. The Association consists of comparatively few 
members. ‘The number of boilers on its books is small ; 
and as no boilers will be taken which are not in perfect 
condition, it follows almost as a natural consequence that 
its chief engineer, Mr. Lavington Fletcher, never is 
troubled with explosions among the boilers under his 
supervision. There are a great many boiler insurance 
companies which insure and inspect a very large number 
of boilers by no means of the best quality. It would be 


nd | remarkable indeed if none of these boilers ever exploded. 


Now and then a boiler under the care of an insurance 
company bursts. The boilers of the Manchester Steam 
Users’ Association do not explode, and from this circum- 
stance is at once drawn the corollary that insurance and 
explosions go together, while inspections without insur- 
ance mean safety. There is really no connection whatever 
between the two things ; and insurance has no more to say 
to the blowing up of the boilers under the care of any 
company which can be named than it has to do with the 
tides or the troubles in Egypt. 

It appears to us that this point is worth insisting on, 
because we hold that the insurance companies are doing a 
very good work, and it would be a lamentable circum- 
stance if that work was stopped, or even hampered, by the 
injudicious utterances of men who can see things from but 
one point of view—and that a very narrow one. Boilers’ 
may be divided into four classes—very good, good, bad, 
and very bad. We have heard it argued that the 
insurance companies ought to follow the example of the 
Manchester Steam Users’ Association, and refuse to take 
charge of any but very good boilers. Unfortunately such 
boilers are altogether in the minority. By far the greater 
number of land boilers at work while we write are more 
or less deteriorated by wear and tear. Their average age 
is probably about ten years, and their average condition 
will be that proper to a boiler which has worked ten 
gg: To put the facts in another form, we may say that 

r. Fletcher resembles an insurance office which would 
accept lives only between the ages of twenty-three and 
thirty, in robust health, and without the least taint of 
hereditary disease. Are we to say that the offices which 
accept lives of any age up to absolute senility behave 
immorally? The question has only to be asked to demon- 
strate its inherent absurdity. Indeed, it is not too much 
to say that the rules of the Manchester Steam Users’ 
Association rigorously exclude the very boilers which it is 
most essential should be regularly inspected. It is quite 
well known that even very old boilers, if carefully looked 
after and properly repaired, will last a long time and work 
safely, while if ne fected they may spread death and 
destruction around on atany moment, It is, perhaps, a 
sad thing that an old, patched steam boiler chenid be used 
at all; but they are used now; they have been used for 
many years, and they will be used far into the future. 
By all means let such boilers be insured and inspected. 
The new and excellent boilers can almost take care of 
themselves, but the good, and the bad, and the very bad, 

t is charged against the insurance companies that the 
will accept almost any boiler, and that so lee as the oo 
miums are paid they care nothing about inspecting, and 
that their staffs are small and composed of inefficient 
men. We have not the least hesitation in saying that 
such statements are not even half true. Not one of the 


’ | boiler companies will accept a boiler until it has been put 


into fair repair; and, on the whole, the inspectors are men 
competent to do their duty. We constantly find that 
when explosions occur the company concerned has done all 
that lay in its power to get the boilers examined. The 
work of pressing for permission to examine may have been 
going on for months or years before; but this is not 
allowed to tell in the insurance company’s favour, and we 
are told that it ought to have cancelled the insurance and 
declined further responsibility. In certain cases this has 
been done, but we confess we much doubt if an insurance 
company is really justified in adopting such a course. So 
long as the boiler is insured there is a chance that 
facilities may be given for inspection, and some precautions 
are taken ; but the moment an insurance is cancelled the 


& boiler is left to its fate, and with the worst consequences. 


We constantly find in the records of boiler explosions 
statements to the effect that such and such a boiler was at 
one time insured but that the insurance had been cancelled, 
and that no examination of the boiler had been subse- 
quently made up to the date of the explosion. On the 
other hand, there are dozens of instances where a com- 

's inspectors have obtained access to a boiler almost 
at the eleventh hour, and secured its utter condemnation 
or persuaded the owner to make the requisite repairs. 
Those who find fault with the insurance companies over- 
look the fact that they are doing a great deal of good 
under very trying and difficult conditions. 

We have often advocated the passing of an Act of Parlia- 
ment which, if it did not make the inspection of boilers 
compulsory, would at least indirectly but forcibly tend in 
that direction. If Mr. Fletcher's principle was to be 
carried out under such conditions, it would be found im- 
possible to make the law work, because the condemnation 
of boilers would be wholesale. But wiser counsels would 
no doubt prevail, and boilers would be classified and 
allowed to pass on their merits without drawing any hard- 
and-fast line. The passing of an Act of such a nature as 
that we have indicated would at once throw a large 
amount of extra work on the boiler insurance companies, 
and would be of very great advantage in more ways, than 
one, It is not to he disputed that the insurance companies 


have for some time been changing such very small 
premiums that it hag able impossible to cover working 
expenses. inspection became compulsory the tarifis 
might be raised a little ; but even as it is, it appears to us 
that there are certain risks which all the companies ought 
to unite together and absolutely refuse to take. One of 
the most prominent of these is the coming down of flues 
from shortness of water. If the books of some com- 
panies which we could name were examined by our 
readers they would be surprised on tinding how much is 
spent yearly for compensation for this class of accident 
in sums varying from £10 to £80. Nothing that the in- 
surance companies can do will avert the burning of fur- 
nace crowns. They are absolutely at the mercy of every 
ignorant stoker who takes shovel in hand. Certain com- 
panies we believe absolutely refuse to pay claims for 
this class of accident unless it can be proved most conclu- 
sively that the furnace has not come down because the boiler 
was short of water. But others rest content with sending 
boilermakers and effecting the necessary repai This we 
venture to think is bad policy. It has really nothing 
to do with the inspection of boilers, and the companies 
have no right to inspect stokers or engine drivers. Why 
they should be made to pay for a loss which ought to fall 
on the steam users’ pocket we cannot quite under- 
stand. It is, perhaps, too much to hope that anything 
will be done in this direction. The boiler insurance com- 
ies are too weak for the public. If they followed Mr. 
etcher’s system they would get nothing todo. As it is 
they are willing to do too cmudh. Competition for business 
among them is far too keen, and better results would be 
obtained all round, if, while retaining each its freedom in 
all respects save a very few, they united together on cer- 
tain points and adopted a policy from which they would 
not depart. Thus, for example, it might be made a rule 
that compensation would not be paid for burned furnaces ; 
and one or too other matters will readily suggest them- 
selves to the experienced reader. Whether anything does or 
does not come of this suggestion, the fact will remain 
that the insurance companies are doing a good work just 
among that class of boilers which most needs looking after, 
and we would strongly impress on our readers that a very 
heavy responsibility, which may become disastrous at any 
moment, rests on every steam user who does not do all 
that lies in his power to facilitate the operations of the 
inspectors. These last have been found fault with by 
more than one of our co mdents. The steam users 
should give the inspector no chance of —— his duty. 
In all other matters when a man pays he expects to get 
full value for his money; but, as regards boiler inspection, 
we too often find that the very opposite practice exists. 
The insurer pays for inspection, and instead of getting 
as much of it as he can, he seems to be never so well 
pleased as when he gets none of that for which he has 


paid. 
DIRECT-ACTING STEAM PUMPS. 

TueE.words “ direct-acting steam pumps” we intend just 
now to apply only to that form of water-raising apparatus 
in which pistons are dispensed with, and the steam presses 
directly on the surface of the water to be raised. This isa 
very old form of apparatus, but it has undergone several 
ingenious modifications of late years, and is competent 
to discharge useful and important functions. Various 
forms of the Pulsometer may be cited as the best 
known examples of this type of pump. But recently 
Mr. Kidd, of Wrexham, has succeeded in obtaining un- 
anticipated results from the water lifter or steam pump 
which he has invented. As a rule inventors are so san- 
guine, that it is not often that others find their devices do 
all that has been promised concerning them; but Mr. 
Kidd’s steam pump is an exception. In the first place he 
intended that it should always be worked by some agency 
external to itself ; but to his great surprise he finds that it 
is automatic, and that when it works automatically it 
wastes a great deal of steam. All the facts concerning this 
Psp are so interesting that it deserves more notice 
than we have yet given it. If our readers will turn to 
Tue Eneineer for April 21st, 1882, they will find the 
machine illustrated and described. Here we may say 
that it is a modification of Savery’s engine, just as the 
Pulsometer is a modification of the same invention. Kidd’s 
water lifter consists of a cylinder, at the bottom of which 
is a foot valve to a rising main, On the top of the 
cylinder is a chamber which contains two poppet valves 
—one opening inwards, and fitted with a spring; the 
other opening outwards, and actuated by a cam fixed 
on a small By turning this cam slowly the 
valve which it governs is raised and allowed to fall again. 
The apparatus is nearly immersed in water, and steam is 
admitted to the chamber on top of the vertical cylinder. 
It finds its way into this cylinder through the cam-worked 
valve, and expels the air. As the cam shaft rotates the 
valve drops and water rushes in to fill the vacuum made 
in the cylinder by the condensation of the steam. Then 
steam is admitted once more through the inlet valve, and 
the water is driven up the rising main, and so the action 
goes on. We have spoken of two valves in the steam 
chamber ; one is the cam-worked valve, whose action we 
have just explained, the other is really a agprsrag. bey 
and it is not easy to see what its functions are, but the 
—— will not, it seems, work at all withoutit. When 

e apparatus has once been started, if left to itself the 
steam, after a stroke has been made, will blow to waste 
through the snifting valve until it has acquired sufficient 
velocity to lift the valve and close it. Then all the water 
will be expelled ; but the moment this happens, and the 
‘steam tends to find its way into the rising main, condensa- 
tion takes place as quick as lightning ; the air valve opens 
and cold water rushes in by the action of gravity and fills 
the cylinder. Shortly afterwards the air valve closes, and 
a stroke is made as before described. We understand that 
when the cam shaft is driven, say by hand, about 
forty-five strokes per minute can be made; when the 


machine works automatically not more than half that 
number. Experiments made recently at Watford show. 
that the delivered water is raised in temperature 2 deg 
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when the machine is worked by hand, while when it 
works automatically it is raised by from 8 deg. to 12 deg. 
This is a remarkable fact, but it is perhaps yet more 
remarkable that steam having a pressure above the atmo- 
sphere of but 8 Ib. on the square inch will lift water with 
violence some 17ft., equivalent to a pressure of 7°478 lb. 
per square inch, to which must be added the resistance of 
a heavy foot valve. It seems to be evident that this excel- 
lent result is due to the momentum of the water. The 
Watford cylinder is 4°5ft. long and 14in. in diameter, and 
the lift at the beginning of a stroke is but 15ft., which 
augments probably to nearly 19ft. at the end. A sketch 
of the Watford apparatus will be found on page 441 of 
our last impression. It would seem, if we may make use 
of the phrase, as though the water was jerked out of the 
apparatus when the cam shaft is rotated. Why it should 
work automatically at all is very nearly as great a puzzle 
as was the working of the injector at first. Our explana- 
tion is that an action takes place between the steam and 
the snifting valve very similar to that which goes on in a 
hydraulic ram, and we may add in support of this view 
that the automatic working of the apparatus depends on 
the tension of the spring on the snifting valve. 

The most important feature about the whole appa- 
ratus is the augmentation of temperature acquired by 
the water pumped. It is well known that the Pulso- 
meter, although an extremely convenient, cheap, and 
handy apparatus for raising water, wastes a great deal of 
steam in raising it, because it augments the temperature of 
the water lifted very considerably—as much, we believe, as 
8 deg. to 12 deg. We have not as yet personally tested 
Mr. Kidd’s apparatus, but it appears that the results 
obtained at Watford were that 30,000 gallons of water 
were lifted per hour through an average height of 17ft., 
the temperature of the water being elevated 2 deg. It is 
very easy from that data to calculate the gross expenditure 
ofsteam. The pressure used seems to have been usually401b, 
above the atmosphere, although as little as 8 lb. was used for 
experiment. The total pressure wastherefore55 lb.,and each 

und of steam in falling to 64 deg. could part with 1137 

eat units. Assuming the temperature of the water pumped 
to be 62 deg. in the well, and 64 deg. on delivery, we 


have a rise of 2 deg., and ae = 568 in round num- 


bers. That is to say, each single pound of steam 
of the stated pressure in being condensed would raise 
568 lb. of water 2 deg. Now the total «antity 
pumped was 30,000 gallons, or 300,000Ib. per hour, and 
— = 528 Ib. as the total weight of steam condensed 
per hour. The total work done was 300,000 Ib. x 17ft. = 
5,100,000 foot-pounds, and this divided by 60 and by 33,000 
gives 2°57-horse power. Condensation being already pro- 
vided for, it may be taken for granted that about 30 lb. of 
steam would, under the conditions, give out a horse power, 
and 30 x 2°57= 77°10; the total quantity used per horse 

r hour, would be in round numbers, say, 605 Ib. per 

our, or say 235 lb. of steam per horse power per hour— 
indisputably an enormous consumption. It by no means 
follows as a consequence that the machine is to be con- 
demned ; on the contrary, it is evident that the apparatus 
has a very large sphere of -1sefulness, because, so far as we 
are aware, it is absolutely unrivalled in its simplicity and 
its power of dealing with very large volumes of sewage 
and such like. It could pump out a ship, for instance, 
even if the water pumped was charged with grain; but 
furthermore it must not be forgotten that the apparatus 
at Watford seems to have been worked under very waste- 
ful conditions, the whole cylinder being submerged. We 
have, however, recently received a communication from 
Mr. Kidd, from which it appears that he has successfully 
used the apparatus when not submerged, but so that it had 
to raise water by suction. 

We have said so much concerning this invention for two 
reasons. First, because the automatic action of the appa- 
ratus is in many respects curious, novel, and interesting ; 
and secondly, because while there is a large field open 
for the use of steam pumps or water lifters of very simple 
form, but little has been done to occupy that field. We see 
no reason why the excessive waste of steam which has 
hitherto attended the use of apparatus like—let us say— 
the Pulsometer should not be very much reduced. It is 
well-known, for example, that water conducts heat down- 
wards very slowly. If steam is admitted into a vessel con- 
taining cold water, whether much or little steam will be 
condensed is purely a question of detail. If the steam is 
permitted to rush down on the surface of the water, as in 
the Pulsometer and in Kidd’s water lifter, the condensation 
will be great, as any one can ascertain for himself if he 
will turn steam even gently through a hose held in the 
hand on to the surface of the water in a bucket. There is, 
of course, no good reason why an analogous process should 
be carried on in the Pulsometer or any similar apparatus. 
When steam entersa chamber gently,so as to expel the water 
quietly though rapidly,condensation is caused almost wholly 
by the steam coming in contact with the iron of which the 
chamber is made, and the heavier and thicker that chamber 
the greater will be the condensation. Furthermore, the 
better conductor the metal is, and the higher its specific 
heat, the more efficient will it be as acondenser. Now, 
iron is perhaps the best material that it is possible to use 
to secure a large condensation and waste of steam. If 
economy is sought, then the vessels should be of lead, 
which is a bad conductor and has little specific heat. For 
example, let us say that the vessel is alternately heated 
and cooled through a range of temperature of 200 deg.; 
let us also assume that sufficient time is allowed to elapse 
between each stroke for the whole of the metal to 
through this range of temperature. Now, the specific 

eat of lead is 0314, that of water being 1, while that of iron 
is about ‘1200. These figures represent the respective loss 
caused by condensation proper to lead and cast iron. For 
every 314 lb. of steam condensed by the first-named metal, 
1200 Ib. will be condensed by the latter. In other words, 
the use of lead instead of cast iron would save about 
70 per cent, of the steam now wasted, There should 


be no difficulty in constructing such an apparatus 
as Mr. Kidd’s of thin welded steel cylinders, lined 
inside with lead or some good non-conductor. Up to 
the present moment the public have been well content 
to accept wasteful appliances, because the value of steam 
is as nothing compared with the value of simplicity ; but 
we have no doubt that in a little time makers of water- 
lifting apparatus will see that they can secure economy 
= sacrificing simplicity, and they will find it well to 
0 80. 


A NARROW ESCAPE 


TuHE following “item ” is to be found in the Utica Herald of 
May 20th. The title above is the title given by the American 
Railroad Gazette to this item. The note of interrogation is ours :— 
“* An engineer on a Boston, Hoosac Tunnel and Western Railroad 
train on Thursday, by rare presence of mind, averted what would 
have been a terrible accident. Between Reynold station and 
Mechanicsville is a deep cut. On one side is a hill of clay and 
on the other a deep ditch. The train was just entering the cut 
when the engineer, Charles Siloway, of Mechanicsville, discovered 
that the hill was moving, and that in a moment it would be 
down upon the cars, causing great damage and probably loss of 
life. He knew he could not stop in time to avert the accident, 
so he grasped the throttle with a strong hand and pulled it wide 
open. The train sped with lightning-like rapidity, and it had 
barely cleared the cut when the earth fell with terrific force, 
covering the track 10ft. deep for a distance of 200ft. Had the 
earth struck the train it would without doubt have been hurled 
down the embankment and the loss of life must have been 
great.” It is quite time this sort of thing was stopped. 
We have heard the same story with variations until 
it begins to cloy. In days long gone by it was a 
bridge: “The engineer grasped the throttle lever with his sinewy 
hand as he felt the bridge sink beneath his feet. Another moment 
and all would have been lost. With one despairing thought of 
his happy home far distant, of his wife, and innocent babes, he 
flung the throttle wide open Oneagonised moment, and the train 
leaped the chasm as the bridge thundered down the abyss, and 
he and his human freight in his charge were safe.” Train stopped, 
subscription for engineer, &c. Sometimes we find the engineer's 
wife and family in the train. After a time the bridge idea began 
to get worked out, then came the hand car on the track, again 
“the engineer grasped the throttle lever” and soon. The hand 
car is dissipated in fragments. Now and then we find the hand 
car mixed up with cattle, or horses, or petroleum, but the founda- 
tion idea is always the same, namely, that by putting on full steam 
an obstacle can be overcome in a moment ; that a train can jump 
across a river ordemolish an obstruction, and soon. The theoryis a 
delusion from beginningtoend. Inthefirst placethe throttle valveis 
always wide open when the locomotive is working—that is if the 
engineer knows his business—and the valve gear is “linked up” 
to give expansion. In the second place, evenif this were not the case, 
there can no more be a sudden acceleration of velocity from one 
speed to another than there can be a sudden starting of a train at 
full speed outofa station. Ifthe velocity ofatrain could be suddenly 
altered from 30 miles an hour to 60 miles an hour, the effect on 
the passengers would be just the same as though the train they 
were in being at rest, another train running at 30 miles an hour 
had pitched into it behind. In fact, the throttle valve story 
is very pretty and sensational, but it has not the least founda- 
tion in truth, and ought to be banished from literature. There 
are plenty of opportunities open in other directions to the man 
who will seek forthem. Carrying a cow about on a buffer beam 
is not bad and is nearly new. A double-tooth imbedded in the 
smoke box door, leading to the discovery of a suicide fifty miles 
further down the line, sounds pretty well. Then we want to 
hear again of the fight on the foot-plate, in which the virtuous 
stoker overcomes the drunken engine-driver. In fact to a man 
with sufficient ingenuity there are many chances still open. 
Some years ago the Railroad Gazette contained a very able story, 
“ The Lost Palace Car.” Nothing like it has ever appeared before 
or since. After it all other railway sensation ‘‘items” seem 
feeble. The “ Lost Palace Car” did not pretend to be true. If 
our American friends like to publish sensational railway stories 
let them do so by all means, but it is hardly fair to themselves 
to put them forward as true. If they believe them, the fact 
redounds to their simplicity. If they do not, it gives rise to the 
unpleasant theory that they are wittingly mendacious. 


THE PUMPING POWER OF COAL, 

Some time ago we referred in THE ENGINEER to experiments 
that had been made in the North of England with different quali- 
ties of coal to ascertain the pumping power of the various 
qualities. These experiments having been renewed, it may be 
of interest to give the results. The test is made by the Stockton 
and Middlesbrough Water Board, of course with the intention of 
determining the value of different classes of coal offered to it 
for the pumping of the water it draws from the river Tees near 
Darlington. Instead of naming the different kinds of coal, we 
shall indicate four by different letters of the alphabet, but the 
figures are exactly copied from the report to the Water Board. 
The return is as follows. 


Price per ton at Pounds coal Cost per million 
railway junction. per 1000 gals. gals, pumped. 
Coal, s. d. s. d. 
A. 6 0 3°90 10 5 
as 6 4 12 4 
5 5 ll 43 
In all the four cases the test was the pumping of considerable 


the advantage of other water companies that have to pump their 
water supply if they would institute similar comparisons between 
the different classes of coal. The waterworks named are in a good 
position so far as the supply of fuel is concerned, for they are 
very near the edge of the northern coalfield, but if it is to their 
advantage to test the value of coai when they can have their 
supply as low as 5s, 5d. per ton, it must be much more to the 
advantage of some of the companies that are situated so far 
from the coalfields that their fuel costs them three or four times 
that sum. The comparison of the facts above given with those 
we presented a few months ago, will add to the value of both, 
and should the experiments be renewed from time to time, a 
mass of information may be accumulated that will be of the utmost 
value to those interested in the question of how to use fuel for 
this special purpose to the best advantage. 


HENLEY WATERWORKS. 


New works for the supply of water to the pretty little old 
town of Henley-on-Thames were opened, on Saturday last, with 


what seemed to be evidence of very considerable rejoicings, 
Henley is, however, to a great extent a holiday town, and pro- 
bably a smaller event than the opening of the new water supply 
works would have afforded sufficient reason for a little escape 
from business on a fine day. The works were opened by Mr. 
W. H. Smith, M.P., who with the county members and a large 
number of engineers and capitalists interested in waterworks, 
were invited by the Waterworks Company, or by Mr. Jabez- 
Church, M.I.C.E., the engineer, or by Messrs, the Atkins Water 
Softening and Purifying Company, by whom the arrangements 
and apparatus were made for carrying on the Clarke's water 
softening process by Atkins’ continuous method and filters, the 
water being derived from a well sunk in the chalk. The water 
is about 194 deg. of hardness before treatment and about 15 deg. 
less than this after treatment. The Henley works are the first 
of a public character at which this process has by these means 

n carried out, and iderable interest attaches to it, as there 
are many towns whereat it is very desirable that the water should 
be softened. At Henley the Thames water was available, and 
we do not know why resort to a well should have been 
deemed desirable, especially as every town and _ village 
up the river is under orders to keep sewage out of the river. 
As, however, water could be obtained from a well at only a few 
feet from the surface, it was almost as easy to pump from this to 
the reservoir as from the river, The reservoir is some distance 
from the works, which are compact, and are designed with a view 
to supply the whole town. At present there seems considerable 
reluctance to pay for a water supply, instead of obtaining it by 
the household pump, which at present obtains in every 
house in Henley ; but the purer and softer water which will be 
supplied by the company will no doubt gain in favour, though a 
few years will be required to displace the pumps. We will not 
describe the works here, as we shall probably refer to them in 
detail on another occasion. At the lunch which followed the 
opening ceremony, the occasion was made the opportunity for a 
number of speeches of a political character, which, in some 
respects, were to be expected ; but a few words about the water 
supply would not have been inappropriate. Of course the engi- 
neer said something about it when his turn came, but this was 
not until the political speakers had filled up all the time 
available, and had gone, or were going, for the train. 


THE WATER SUPPLY OF ALEXANDRIA, 


ALEXANDRIA has been threatened with a water famine. Its 
supply is drawn from the Mahmoudie Canal, which communi- 
cates with the Nile at Atfeh. Into this canal runs also the 
Khatatbeh Canal, which at one time drew its supply from the 
Raid Canal, but now gets its water from large pumps erected 
last year by Messrs. Easton and Anderson, Erith lronworks, 
Kent. These pumps are fixed at Khatatbeh. There are ten of 
Airy and Anderson’s patent screw pumps, each 12ft. diameter, 
and capable of delivering 144 tons of water per minute to a 
height of 10ft. 6in. Eight pumps are worked together, deliver- 
ing 1152 tons per minute. They are driven by two pairs of 
compound inverted direct-acting engines of the marine type, 
running at 75 revolutions per minute under 65 lb. steam. There 
is also one reserve engine. The pumps have been working 
regularly since the middle of April, and were stopped about 
the 18th inst. in consequence of the danger to the staff 
employed about them. The pumps were made for the 
Behera [Irrigation Company, for which Messrs. Easton 
and Co., of London and Cairo, were consulting engineers. 
The works were under the immediate charge of Mr. H. C. 
Anderson, at Cairo. On the 12th of June, a 24 hours’ run gave 
the extraordinarily high duty of 1-horse power of water lifted 
3°25 metres per hour for 3°051b. of Welsh coal which had 
deteriorated considerably from long exposure to a tropical sun. 
The duty has ranged between 78 and 85 per cent., that is, the ratio 
between the work done in lifting water and the indicated horse- 
power. We understand that a guard has been sent out to protect 
Atfeh. If the works there are stopped, Alexandria will he 
without water, but this is not now feared. 


THE STAFFORDSHIRE STEEL-MAKING EXPERIMENTS, 


Mr. P. C. Gitcurist, and the Committee of Staffordshire 
ironmasters with whom he is associated in the conducting of 
experiments at Wednesbury, which aim at the making of basic 
Bessemer steel from Staffordshire cinder pigs, have brought their 
labours toa close. One hundred tons of pigs probably have been 
blown, and perhaps seventy tons of ingots made. Middlesbrough 
pigs are computed to contain about 14 per cent. of phosphorus. 
The phosphorus in the Staffordshire pigs, which have been most 
largely used, is about 3 per cent. With such pigs the results 
were obtained which were last week described in Tuk ENGINEER. 
Since that time pigs in which the quantity of phosphorus is 
estimated at as high as 44 per cent. have been blown. These, 
treated by Mr. Gilchrist with an extra proportion of lime, have 
made slabs and billets deemed by that inventor to be in no way 
inferior to those resulting from the use of pigs with 3 per cent. 
of phosphorus. Arrangements have been made for completely 
testing all the slabs and billets. Eighteen firms are now 
receiving lots of from two or three to five tons apiece. Treated 
in the ordinary iron mill, these slabs will be rolled out as if they 
were piles made of puddled iron or scrap, and the sheet or strip, 
or what-not, will be experimented with by the stampers, the tin- 
plate makers, the tube makers, and the rest. Upon the reports 
of the testing firms will largely depend the adoption of the basic 
Bessemer process in districts where common pigs are abundant 
but high qualities of hematite pigs scarce. 


LITERATURE. 


A Treatise on Rivers and Canals: Relating to the Control and Im- 
provement of Rivers, and the Design, Construction, and 
Development of Canals, By Leveson F. Vernon-Harcovrt, 
M.A., M.L.C.E. Text and Plates. Clarendon Press Series. 
Oxford, at the Clarendon Press. 1882. 

Tue author of this work is well known as one of the few 

engineers who have paid special attention to the difficult 
roblems involved in the hydraulics of rivers, estuaries, 

twee and canals, and his book, though not voluminous, 
contains a great deal of information on river and canal 
engineering generally, and particularly on those points 
which present themselves as amongst the difficulties in 
practical river and canal operations. The first volume 
contains eighteen chapters, illustrated by twenty woodcuts, 
and by the twenty-one plates which constitutes the second 
volume. Elementary hydrodynamics occupy very little 


space, the author’s intention being apparently to describe 
the works of hydraulic engineering and their results, sup- 
sing a knowledge of theoretic hydraulics to be possessed 

y the reader, though, of course, some reference to the 
principles on which these works were based is involved in 
the discussions, though they are brief, of the questions 


| 
| 
? quantities of water—from twenty-three million gallons to thirty- ee 
four million gallons—and every effort seems to have been made aeere 
to make the test fair. The quantity of water pumped is given 
in each case, but the table above is complete without it. The 
difference in the cost of pumping, from 10s, 5d. to 12s. 6d., is one 
that is so remarkable as to induce the belief that it would be to 
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referred to above, Premising then that the book was not 
intended to be an elementary treatise on its subjects, it 
may be admitted that it is a valuable addition to its litera- 
ture, but at the same time it must be remarked that some 
of the works described and discussed as examples are 
extremely briefly treated. The book seems to have origi- 
nated in a course of lectures delivered at the Chatham 
School of Military Engineering, and it is, perhaps, as com- 

lete as books having their origin in lectures generally are. 

ts contents may be indicated giving the titles of the 
chapters. Chapter I. is entitled “ Physical Characteristics ;” 
IL, “Measurement of Discharge ;’ IIL, “Rivers and 
Canals ;” IV., “Dredging Machines and Appliances ;” 
V.,“ Fascine Work, Piles and Cofferdams ;” VI., “ Founda- 
tions ;’ VII. and VIIL., “ Works for affording a Passage 
from one Level to another ;” IX., “ Weirs ;” X., “ Various 
Works on Rivers and Canals ;” XI., “ History of Inland 
Canals ;” XIL., “ Ship Canals ;? XILL, “ Floods of Rivers 
and the means of Mitigating their Effects ;’ XIV., XV., 
XVI, and XVII, “Improvements of Tidal Rivers ;” 
XVIIL, “Improvement of the Mouths of Tideless 
Rivers.” In Chapter I. the variations of rainfall, evapora- 
tion, und percolation, effects of forests and permeable and 
impermeable strata on discharge and floods, available rain- 
fall and divergence of currents are briefly treated. In the 
latter part the statement is made that “a very slight im- 
pediment, such as a fallen tree or harder ground at one bank, 
will direct the main current against the opposite bank, 
which if composed of soft materials is gradually washed 
away, so that the course of the river is by degrees altered.” 
This statement is true in effect, but it is not an accurate 
statement, as harder ground on one bank does not neces- 
sarily deflect a current, but the current will wear away the 
softer bank fastest, and so the form of the channel and 
the direction of the current are thus altered. In the second 
chapter the methods and apparatus for the measurement 
of the mean velocity, and thereby discharge, are described, 
and the relative values of the different forms of floats and 
current meters are briefly but clearly defined. In the 
third chapter the variable flow of rivers, and the neces- 
sary observations of the rise and fall and form of channel, 
which must be studied before commencing any improve- 
ment works, are dwelt upon, as well as some of the works 
which may carried out with certain views. In the 
next chapter different forms of dredgers are very briefly 
treated, the brevity not being compensated for by the 
number and clearness of the illustration, as nothing is 
given as to the cost and quantity of work which the dif- 
ferent machines and apparatus will do under different 
conditions. In the next chapter various forms of founda- 
tions are described, and in the seventh various forms of 
lock-gates and caissons are described and discussed with 
reference to strains, strength, and economy. In the 
eighth chapter various methods of raising barges up 
inclines on trucks, and by means of lifts such as the 
Anderton canal lift, described in THz EnaineEr of the 
2ist of August, 1880, are described. Weirs of various 
form as well as their relative values under dif- 
ferent ag eg are described, and in the tenth chapter 
various forms of dams and swing lift, bascule, and 
traversing bridges are also briefly described, most of 
the information concerning them being obtainable from 
the illustrations; many of the great continental dams, 
such as that of the Furens reservoir, receiving equally 
brief treatment, although these are amongst the most 
instructive examples of work of this kind. A footnote 
refers the reader to the Annales des Ponts et Chaussées 
for more information on the subject, but we may refer 
them for an account of this and other continental dams 
to Tue Encrveer of the 13th of August, 1867, p. 312. 
We may also refer to the account of the design and pro- 
portions of the Settons reservoir in THE Encrveer, 13th 
August, 1875, pp. 107-110. In the twelfth chapter 
the greatest canal works of the world are briefly 
described, comments and hints running in an _ easily 
assimilated manner with the descriptions which include 
the latest works, In chapters thirteen to eighteen there 
is a great deal of information comprising the results of ex- 
tended experience compressed into a comparatively small 
space, but the author's style of writing is clear and always 
to the point, so that the reader is often surprised at the 
number of hints gathered from a single page. A large 
part of the descriptive matter is compiled from the “ Pro- 
ceedings of the Institution of Civil Engineers,” and the 
“ Annales des Ponts et Chaussées,” and the references to the 
originals are very numerous, so that the reader who re- 
quires special information will find Mr. Vernon Harcourt’s 
book asa reference guide, and this is assisted hy 
the large number of illustrations. The book is well got 
up, and may be recommended to all interested in its 
subjects, 


The Coal and Iron Industries of the United Kingdom. By Ricwarp 
Mrapr, Assistant-Keeper of the Mining Records. London - 
Crosby Lockwood and Co, 1882. 

Tuis is one of those books that other writers make books 

from. It contains texts and the facts and figures for the 

subject matter of a library on mining and manufacturing 
industries, progress, and wealth. To review it would be 
much like reviewing a dictionary of the English language 
by a well accredited authority, for Mr. Meade is a pains- 
taking, careful author on subjects the facts and figures on 
which he has in his keeping. We must content ourselves, 
therefore by merely saying what the book contains, and 
this is almost given in the secondary part of the title, 
namely, “a description of the coal-fields, and of the princi 

seams of coal, with returns of their produce and its dis- 
tribution and analyses of special varieties ; also an account 
of the occurrence of iron ores in veins or seams ; analyses 
of each variety ; and a history of the rise and progress of 
pig iron manufacture since the year 1740, exhibiting the 
economics introduced in the blast furnaces for its produc- 
tion and improvement.” The book is illustrated by maps 
of the coal-fields and ironstone deposits of the United 

Kingdom, We might make numerous extracts of great 

statistical interest, but once to begin this would be to force 

upon ourselves the difficulty of knowing when to stop, 


Amongst the deductions from the figures it is satisfactory 
to note that the conclusion is warranted that at the present 
rate of production and increase there is coal enough left at 
a workable depth to last over 900 years. We -must not, 
however, extract, but refer our readers to the book, which 
is one which must find a place on the shelves of all 
interested in coal and iron production, and in the iron, 
steel, and other metallurgical industries. 


ELECTRICAL ACCUMULATORS OR SECONDARY 
BATTERIES. 
By Proressor Oxiver J. Lopes, D.Sc. 
No. IV. 

So far we have investigated the amount of chemical 
action in a Faure cell, when a given current is 
through it; but though this is important it is by no 
means all that we want to know, for the same chemical 
action exactly will go on in every cell through which the 
same current is driven, and the chemical work which a 

iven current can do is, therefore, essentially unlimited. 

ut, of course, the more cells we have in series, the more 
driving power—or electromotive force—do we require to 
send the current through them ; and the chemical work 
that can be done by a given current generator is deter- 
mined, therefore, by its available electromotive force and 
current strength conjointly. In this respect chemical 
work is precisely in the condition of every other form of 
work, and, in fact, it cannot be otherwise. 

Consider now, as our source of current, a dynamo- 
machine driven with the horse-power P. Of this power 
some is wasted in friction and in churning the air ; 
another portion is spent in warming the exciting magnets 
and armature, while the remainder, which we will call p, 
is available for maintaining the current through the 
external circuit. What fraction p is of P depends upon 
the perfection of the dynamo, and indeed the ratio f may 
be called its efficiency. We may perhaps surmise that a 

robable value for this ratio is as much as }, but it is not 
ikely to be more. To measurep we have only to measure 
the electromotive force in volts between the terminals of 
the dynamo and the currents in Ampéres which it is at 
the same time producing in the whole outer circuit, 
multiply the two together and divide by 746. We will, 
therefore, take p as a known quantity. 

Now take N Faure cells and arrange them, 7 in series and 
m abreast, so that they are equivalent to x cells, each m times 
the size of a single one. Of course mn = N. Let the resist- 
ance of each cell with its connecting wire be 7 ohms—the 
resistance of the leading cables need hardly be taken into 
account if they are thick enough to keep cool—then the 


resistance of the combination of cells is - ~ ohms. 
To drive a current of C Ampéres through this resistance 
would require an electromotive force” C volts, which we 


may write 7c, if we put ¢ for the current passing through 
each of the m series of cells. But this electromotive force 
is not enough to maintain the current for more than an 
instant ; for directly the cells begin to charge they each 
exert an opposition force ce, which must be overcome. This 
opposition e may or may not vary during charging, but it 
probably does not vary very much after the first hour or 
so, and it may be considered as not far off 24 volts. It can 
be measured by connecting an electrometer to the terminals 
of a charged cell momentarily disconnected from the 
charging circuit. No time must be lost in taking this 
measure, or its value will diminish, and if the cell is short- 
circuited it falls off rapidly—probably because of the con- 
sumption of the hydrogen alloyed with the lead. It is its 
maximum value which is active in opposing the charging 
current, and this it is which we agree to call e in volts. 
The whole set of cells will offer an opposition force 7 e volts, 

If the cells are not uniform we must determine the average 
values of e and 7, but there is every possible reason for 
turning out the cells from the manufactory as uniform as 
they can possibly be made, and afterward keeping them 
uniform by subjecting them to precisely similar treatment. 
Hence the practice of replenishing the power of a working 
battery by occasionally adding an instalment of fresh cells 
is not to be approved on a large scale, unless it is carried 
on with regularity, a fresh one being put on at one end 
and a comparatively worn-out one simultaneously taken off 
at the other by some automatic time-keeper. 

It is well known in ordinary voltaic batteries that if 
any of the cells are different from the others in any way, 
we get all the disadvantages which such difference may 
cause, and scarcely any of the advantages ; in other words, 
one extra good cell in a series of poor ones is lost, and its 
effect swamped ; while a single bad one among good ones 
chokes the lot. It is only like the links of a chain after 
all. Any difference—whether in size, or weight of lead, 
or closeness of plates, or time of charging, or of standing, 
or of discharging, or any temporary short circuiting of one 
cell more than of others—if it can produce harm it will, 
but if it tries todo good it can’t. Hence every difference 
should be avoided. 

Well, we were going to write down the E M F necessary 
to force the current C through each of the m series into 
which we have supposed our cells to be arranged while 
charging, and it is 

E=>ne+nre 
the first term overcomes the opposition electromotive 
forces, the second drives the current against the given 
resistance. 

The whole energy expended per second is proportional 
to E and to the whole strength of current C, or mc, and is 
EC=mnec + mnrc? 

The first term represents the useful work done, or the 
energy expended in overcoming chemical affinities, and in 
storing the current ; or at least it represents this on the 
hypothesis that all the chemical substances decomposed 
assist the storage by being ready to recombine and drive 
the current ack again whenever called upon to do so, and 
not before, If the cells are allowed to evolve gas while 


charging, or to stand a time after c ing, these 
conditions are not fulfilled, and some of the mnec is lost. 
Hence in saying that m 7 ec represents the useful work, one 
means that it does so under the most favourable circum- 
stances, or that it represents its maximum value. 

The second term m 77 c? is certainly all wasted and goes 
to warm the cells. The proportion between the waste and 
the useful is therefore me ; and this shows the great 
desirability of keeping the charging current ¢ weak, as 
well as for having the cells large and of low resistance. 
The horse-power available as current we have supposed to 

EC 
equation thus (remembering that mn = N) :— 

e+re 
This represents the total amount of chemical action going 
on in all the cells put together, for the current c is passing 
through each, and chemical action proportional to c¢ is 
going on in each, therefore the total chemical action is N c. 
Looking at what N c is equal to, we observe that p is fixed 
and ¢ is beyond our control ; so again we perceive that the 
only way of getting the most effect at the least cost is 
to keep rc small. Now the resistance of a large Faure 
cell and connections need not exceed, I suppose, ‘002 of an 
ohm, and the charging current sent through it may be 
kept as low as 4 or 5 Ampéeres if desired; hence, as the 
os of ¢ is 25 about, it is quite possible to make re 
almost wholly negligible compared with e. We shall thus 
get out of the given horse-power the greatest amount of 
chemical action per second that we possibly can, viz. :— 


Ne= 7462 


; hence we may write the foregoing 


= 300 p say. 

The equations of last week, expressing the amount 
of total decomposition on both sides of a Faure cell 
when a given current is passed through it, may be now 
modified to express the decomposition produced in a whole 
set of similar cells arranged economically and subjected to 
the utilised horse-power p for T hours, by simply writing 
in those equations 300 p T instead of C T. 

As far as here appears, the number of cells does not 
signify, for if more cells are used, less will be done in each, 
and conversely. But we have just seen how important it 
is to keep c small, that is, to charge with a very low strength 
of current ; hence the more cells charged at once the better. 
It seems difficult to use too many. The limit in series is 
reached when 7 ¢ is nearly equal to the highest possible 
electromotive force of the shunt dynamo—that is, the 
number 7 must not exceed two-fifths of the maximum 
electromotive force available, expressed in volts. But it 
may be nearly as great as this with advantage. There 
seems no limit to m, the number of cells that may be 
joined up in multiple arc, and apparently the more the 
better. But the “lead” wires and the armature of the 
dynamo must be of very low resistance, or they will get 
heated if m is very large, even though c, the current 
through each set of cells, is small. Edison’s bar armatures 
seem just the thing therefore, or some of those machines 
which are made for electro-plating purposes. The wire on 
the field magnets should be very long, so as to magnetise 
them strongly without shunting off too strong a current, 
even though it is driven with the highest available electro- 
motive force. 

The highest available electromotive force is the difference 
of potential between the terminals of the shunt dynamo 
when they are disconnected from the external circuit, so 
that the whole of the current produced in the armature 
passes through the field magnets. There must be some 
connection between the resistance of the wire on the field 
magnets, and on the armature, and the number of cells 
which will give the most economical result, though it is 
not a relation that is obvious to common sense; but it can 
no doubt be worked out if we set to it, and I will try next 
week. Meanwhile let us put in a convenient practical 
form part of the result of this week’s article, viz., that if 
the best arrangement is adopted in every way, no waste 
being allowed, and no secondary or useless chemical action 
permitted, the total amount of any substance of “ atomic 
weight” w and atomicity / that can be decomposed or 
liberated, as the case may be, by p horse-power utilised as 
current in any number of cells, each of maximum electro- 
motive force e, is 

746 p w 
e * 12000 
which becomes for Faure cells, whose ¢ is 2} volts 
w 

40° 

For instance, 2°8 » pounds of litharge can be peroxidised, 
and also reduced, per hour, by the horse-power p applied 
to this purpose and to nothing else. Of minium the 
amounts are 2°] p reduced, and 4°2 p peroxidised ; that is, 
63 p pounds of minium may be acted on altogether 
under the most favourable circumstances. Thus, if 5-horse 
power are utilised as current, 31°5 lb. may be acted on in 
an hour, or a ton in 7l hours. To form 120 cells, each 
containing 28lb, of minium properly distributed between 
the two plates, cannot take less than T hours, where 
63 p T = 28 x 120; which for p = 5 givesT = 106. But 
if the cells contain 14 lb. of minium on each plate they 
will take longer, viz., at the very least 800 hours, 
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pounds per hour. 


Liverpool. 


ELrctric RAILWAY.—An electric railway has been opened 
between Amsterdam and a park near that city. Messrs. Siemens 
and Halske are the engineers. 

LAUNCH AT BARROW.—On Saturday a new steamer was launched 


from the yard of Messrs. Caird and lie, Barrow, of the follow- 


ing dimensions :—Length, 245ft.; breadth, 34ft.; depth of hold, 
17ft.; gross tonnage, 1500 tons. The new vessel, which has been 
built to the order of Mr. Ware, of Cardiff, was named the Countess 


Evelyne, and is intended for the general cargo trade, 
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SCREW COUPLINGS, GREAT INDIAN PENINSULA RAILWAY. 


CONTRAOTS OPEN. 
SCREW COUPLINGS, GREAT INDIAN PENINSULA 
RAILWAY. 


Peninsula Railway Company asks for tenders | 
‘or way couplings, as per accom engraving. e 
couplings must be made of the best q ity of matenals and work- 
manship, and in accordance with the drawings, which may be seen 
at the office of Mr. George Berkley, the consulting engineer, 57, 
ing-cross, and the contract must be completely executed to his 
satisfaction. They are to be made of the best quality of tough 
Yorkshire cable iron, to be obtained from one of the following 
makers, viz.:—Lowmoor, Bowling, S. T. Cooper, ylor Bros., 
Monkbridge, or Farnley, which must be capable of bearing the fol- 
lowing tests, viz.:—Samples, selected promiscuously from the bulk 
by the ins , must capable of haeen at least 12 tons per 
square inch without permanent set, and 23 tons per square inch 
before fracture. It must also stretch at least 2hin. in an original 
length of 12in. before fracture. Pieces bent when cold and when 
heated to a dull red heat must be capable of bending double with- 
out fracture. All fractures must show the iron to be the best 
tough fibrous quality. Two complete couplings of each kind, | 
taken promiscuously from the bulk, must be tested to destruction, 
as will be di by the consulting engineer. The testing and all | 
incidental expenses connected therewith will have to be defrayed | 
by the contractor. The screws must be turned with a right-hand — 
semicircular thread at one end, and a left-hand one at the other, | 
and the nuts must be cut to fit them. The pins and gudgeons of | 
the nuts must be turned and the eyes drilled. Great care must be | 
taken to insure all the welds being sound. The iron must be 
plainly stamped with the maker’s name at both ends of each bar, 
and the contractor must, if réquired, show the consulting engineer 
or his representative the invoice for it. The links, &c., must be | 
stamped with the initials G. I. P. R., and the trade-mark or initials | 
of the works or owner of the works where they are forged. The | 
whole of the chains excepting the turned parts must be painted | 
with two coats of black varnish, the first coat being put on hot. 
If any of the work shall, within thirty days after coming into 
the possession of the company’s storekeeper at Bombay, be found , 
defective, the company, on the certificate in writing to their agent | 
in India by their locomotive superintendent there that such defect | 
arises from inferiority of material or workmanship, or from imper- 
fect protection or other fault on the contractor’s part, are to be at 
liberty to remedy the defect, and the contractor shall pay to the 
a such an amount as the consulting engineer shall certify to 
be the fair cost of the work which, in his opinion, has arisen from 
the default of the contractor, notwithstanding any superintendence, 
inspection, approval, or certificate viously given in or 
any advance made by the company to the contractor as herein pro- 
vided on account thereof. 
_ ‘The screws must be covered with white lead and tallow, and be 
protected by matting and bound round with wire. 
Tenders, to Mr. Thos. R. Watt, must be sent in to 
3, New Broad-street, E.C., before twelve noon on the 30th inst. 


THE FISHERMAN’S ANEROID BAROMETER. 

Ir is now more than twenty years since the National Lifeboat 
Institution undertook to supply fi barometers to its 
lifeboat stations and to some other places. The result has been 
most encouraging in every way :—First, the coast population of 
those places have numerously watched the indications of the 
barometers with the aid of the daily regi chart usually 
attached to them ; and secondly, they have come to the deter- 
mination at most places to be guided in their business movements 
by the indications of the barometers. By means of these baro- 
meters and their timely warnings the National Lifeboat Institu- 
tion has no doubt contributed to the saving of the lives of a large | 
number of fishermen. The Institution has now taken another 
important step in this matter by offering to supply an aneroid | 
barometer to owners or masters of fishing vessels at a small cost, | 
which, considering that it is of a superior and trustworthy 
character, must make this useful instrument a welcome addition | 
to every decked fishing boats’ equipment. 

The value of the weather warnings of an aneroid or a mer- | 
curial barometer cannot be disputed. Mr. Birkbeck, M.P., in | 
suggesting that the Institution might take this step, stated that | 
it had come to his knowledge that during the fearful gales of 
last winter, when so many fishing vessels were lost, those of them 
which had aneroids on board were, by observing previously their | 
indications, saved from peril, while many which did not possess 
them were lost, involving the loss of scores of valuable lives. It 
will thus be seen what beneficial results are likely to accrue 
to life and property if this fresh important step of the Institution 
is appreciated and encouraged by the owners of fishing vessels, | 
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and winding streets, and by a circuitous route round the Binner- 
hafen or inner harbour. To effect the improvement it was 
n to pass a bridge across the narrow entrance connecting 
the inner with the outer harbour. This must of course be an 
opening bridge of some kind ; and as, in the case of such large 
traffic, the time occupied in opening and closing became of 
importance, it was resolved to adopt hydraulic mechanism. But 
the space available was too contracted to allow of the installation 
of a steam engine, with or without accumulators, on the common 
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At present it is notorious that small fishing craft hardly ever 
carry with them an aneroid, and thus when in mid ocean they 
are without the most hopeful means of forecasting the disasters 
which so often overtake them when gales of wind suddenly spring 
up. It may be mentioned that the National Lifebvat Institution 
has spared no effort to obtain a good instrument, and one that 
will not easily get out of order on board fishing smacks, or 
require repairing at frequent intervals. In short, if taken ordi- 
nary care of, one of these aneroids may confidently be expected 
to do its work for many years. 

We illustrate below the fisherman’s aneroid barometer as issued 
by the National Lifeboat Institution, and made by Messrs. 
Negretti and Zambra. Its dial or face, which is enamelled, is five 
inches in diameter, being half an inch larger than the ordinary 
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full-sized aneroid ; and the case is bronzed to prevent corrosion. 
It is made with loops to fix it firmly in its place; the glass 
covering the dial is jin. in thickness, so that it will not easily be | 
broken. The dial reads from 26in. to 30in., and is very clearly | 
divided to the one-twentieth of an inch. The vacuum chamber | 
is composed of corrugated German silver, whichis much more | 
durable than brass, and is 3in. in diameter. The chain connect- 
ing the gear with the hands is made of fine steel. 


THE NIEDERBAUM SWING BRIDGE AT 
HAMBURGH. 
No. I. 
Our able contemporary, Zeitschrift des Vereines Deutscher 
Ingenieure, is publishing a series of articles descriptive of a new 
swing bridge of considerable dimensions, worked by hydraulic 
power. This bridge will be found well worth the attention of 
engineers in this country, and we propose in this and succeeding 
articles to give such particulars concerning it, condensed from 


the pages of our contemporary, as will e its construction 
clear to our readers. 

This bridge was rendered necessary in order to accommodate 
the large and in ing traffic between the railway stations and 
the 


| English system, and the only resource was the water in the street 
| mains, which had there a pressure of about 40 1b, per square 
| inch. Under these conditions the bridge was begun in 1878 and 
completed in 1880. It consists of two fixed spans each ot 
| 22°1 metres, and of a two-leaved swing bridge in the centre, each 
| leaf having a clear span of 13°5 metres, and the total length 
| being 36 metres. The breadth of the roadway is 6°3 metres, the 
width from centre to centre of main girders 7'27 metres, and on 
| either side, supported on brackets, is a footway having a width of 
| 18m. The roadway consists of asphalte laid on concrete, and 
| carried on buckled plates, and the footways are of the same 
material. All three spans have main girders of parabolic form, 
1°7 metresapart. The construction was rendered difficult by two 
facts, one that the depth available for the girders did not exceed 
7 metres, and the other that the bridge was designed to be sub- 
sequently available for a line of railway worked by heavy goods 


With regard to the opening arrangements, it 
was preferred that the bridge must be opened and 
closed by swinging through an are of 180 deg. ir 
thesame direction, instead of through an arcof 90 deg, 
and back again, as usual. By choosing the proper 
moment, the bridge can then always be opened 
just in front of an advancing vessel and closed 
just behind it, so that there is a considerable 
saving of time. In addition to this, the following 
conditions were laid down in the specification :— 
(1) The bridge must be workable by hand as well 
as hydraulic power. (2) The hydraulic power is 
to be regularly used, but the hand-power must 
be readily and quickly applicable in case of any 
accident to the former. (3) The whole of the 
mechanism must be placed on the piers, either of 
the fixed or moving spans, and must not project 
under the main girders, except for a small distance . 
just at the end. (4) A system which would turn 
the bridge continuously through 180 ~~ 
described above—would be preferred. (5) n 
the bridge is closed the two ends must be sup- 
ported at the same level, and the distribution 
of the weight may be taken at about 186 tons 
on the central pier, and about 56 on each of the 
side piers. The latter might, however, be dimi- 
nished, if found convenient. (6) The turning 
must be as easy and rapid as possible, and must 
be actuated from one point only for the hydraulic 
gear, and not more than two for the hand gear. 
The speed at the ends of the bridge is not, 
however, to exceed 7 metres per second. (7) The 
consumption of water is unimportant as com- 
pared with rapid motion. The contractor had to 
state the time which his bridge would take to 
open, both by hydraulic gear and by hand gear 
worked by two men, and severe penalties, after the 
usual German plan, were annexed in case of failure. 
This, or some other cause, seems to have had an 
unfavourable effect on the competition, for only 
one satisfactory tender was sent in, that of Herr 
Volthering, of Sudenburg, Magdeburg. His 
design, which went beyond the specification in 
| providing that the bridge could be made to turn in either 
| direction, was accepted with some modifications, both for the 
bridge itself and for the turning gear. The latter only, as shown 
in the illustrations, will be treated of here. 

The general principle is as follows :—When closed the bridge 
rests in the middle on the central pivot N—Fig. 1 above—and 
at the ends are ea bearings Dg. In this condition 
its total weight loaded is 607 tons, unloaded 299 tons. The 
load on each of the end bearings is 50 or 28 tons, leaving 407 
or 187 tons respectively on the pivot. To open the bridge the 
ends are raised about 5 mm. by means of the four lever 
ments V, the bearings d, are swung down, and the bolts y with- 
drawn. The ends are then depressed again by the levers, until 
the bridge bears on the pivot and on the four wheels A—Fig. 2 
above. These wheels are fixed to the bridge, and roll on a circular 
roller path upon the centre pier—Fig. 3 above. Only one of 
them, A—Fig. 3—has solid bearings, those of the others being 
carried on springs. When the bridge has made its semi-revolu- 
tion, the bolt is shot, the ends raised by the levers, and the 
pendulum bearings swung up again. The ends are then lowered 
again until they at on the beret gs, and the bridge is again fit 


| for traffic. It will be seen that we have here several highly novel 


conditions involving some ingenious engineering work, and well 
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THE RAINBAND SPECTROSCOPE. 


In the earlier days of the spectroscope, at the time of the 
drawing of Angstrém’s maps of the lines of the solar spectrum, 
it was discovered that certain variable bands were sometimes 
resent, and further research proved some of these not to be 
inherently due to the light of the sun, but to the amount of 
excess of vapour of water in the atmosphere of the earth. 
Professor Piazzi Smith noticed the rai d to be a special 
feature in the spectrum at Palermo before and after a sirocco in 
1872. Next, in July, 1875, he noticed that the rainband in the 
spectrum presaged disastrous floods, although the barometer 
was high. Thenceforth he gave further attention to the subject, 
publishing the results in “ The Edinburgh Astronomical Obser- 
vations,” the Scottish Meteorological Society’s Journal, N.S., and 
in Nature. More recently, Mr. J. Rand Capron, F.R.A.S., has 
ape ag information and experiments on the subject in 
iymon’s Monthly Meteorological Magazine. The spectroscope has 
aspecial advantage over the barometer in this matter, because 
the barometer does not indicate the amount of surplus moisture 
in the air, and the rainband in the spectroscope does it directly. 
The actual discoverer of the true nature of the rainband was 
Janssen, the French physicist, who in 1864-66 tried various 
experiments, the first series of which, made upon a high moun- 
tain, proved to him that the variable bands of the spectrum were 
due to the atmosphere of the earth. In his 1866 experiments 
he employed a tube 118ft. long, the property of the Gas Com- 
pany of Paris, and filled it with steam, means being also adopted 
to prevent the steam from condensing into visible form. The 
ends of the tube were closed with — pieces of plate glass. 
When he then » pically examined a brilliant gas flame 
through his long cylinder of vapour of water, the rainband was 
found to have been thus artificially produced in the orange part 
of the spectrum. Janssen next, by means of an ordinary spec- 
troscope of five prisms, resolved the rainband into a series of 
lines, which he mapped. 


The rainband spectroscope is an instrument which has recently 
been specially constructed by Mr. John Browning, the optician, 
for the purpose of affording indications whether rain is likely to 
fall within the next four or five hours, the whole apparatus being 
also sufficiently portable to be carried in the seal It is all 
contained in a little cylindrical leather case between 4in. and 5in. 
in length. The principle on which the indications of the instru- 
ment depend is, that when the air is laden with invisible vapour 
of water, in that condition in which it is on the point of turning 
into rain, various darkened bands appear in the spectrum, one of 
them stretching towards the red end of the spectrum from the 
double line D in the yellow of the solar spectrum being specially 
prominent. In fact, in using the pocket instrument, this band 
is all the observer looks for. 
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Fig. 1 shows the principle of the instrument. In this cut, A 
is a piece of plane g to keep the dirt out of the tube A E. 


The slit of the spectroscope is in the position denoted by the 
dotted line B. An achromatic lens is placed at C. D is the com- 
pound prism of a direct-vision spectroscope, consisting of two 
prisms of flint ~ denoted by shading, and three of crown glass 


which are wu ed in the diagram; these five prisms are 
cemented together with Canada . Eis a piece of plane 
glass as the eye-piece end of the spectroscope. 
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The principle of the direct-vision compound prism, by the use 
of which the awkward angular form of many spectroscopes is 
avoided, and all the optical apparatus permitted to be placed in 
a straight tube, is illustrated in Fig. 2. The ray of white light 
A enters the first prism C, and is deflected and —— into 
its constituent colours or wave-lengths; the first flint glass prism 
F disperses it still more. On passing from a dense medium to 
the less dense crown glass prism which follows, the dispersion of 
the ray is reduced, but again increased by the second flint glass 
prism. By the last crown glass prism the dispersion is some- 
what reduced, but the light escapes from the outer surface in 
the axial direction of the compound prism. 

Mr. Browning's instrument has two adjustments, one of a 
telescopic nature to obtain the focus; the other is made by 
turning the milled rim of a brass disc, whereby the width of the 
slit of the rainband spectrosco 
solar spectrum, with some of the finer lines omitted, as seen 
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when the spectroscope is directed to a pure bright sky. The 


double line D in the yellow part of the spectrum is always 
specially prominent, and is due to vapour of sodium in the 
atmosphere of the sun. Fig. 3 contains no rainband. Fig. 4 


contains the rainband to the left of the double D line; it also 
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contains sunbands. The shaded band touching and to the left 
of D is what the observer has to search for with the rainband 
8) pe. Ittakes a little experience with the instrument to 
be able to see it, since it is faint at the best. Faulty adjustment 
of the instrument will prevent its being seen; on some days it 
is not present, but this indicates that a downpour of rain is pro- 
bably not imminent. 


is varied. Fig. 3 shows the | 2400°03 


In using the rainband pe, it is directed to an illu- 
minated cloud from 20 deg. to 40 deg. above the horizon, and 
preferably in the direction from which the wind is blowing. A 
cloud thus low down is best, because the spectator then examines 
a greater thickness of terrestrial atmosphere. Vertical observa- 
tions are of little use, no rainband of large size being then visible 
unless a deluge is pending. The slit of the spectroscope should 
be adjusted to small aperture, only just wide enough to abolish 
horizontal hair-like lines across the whole length of the spectrum 
from red to violet ; these horizontal lines are due to exceeding] 
minute particles of dust obstructing the aperture of the slit at 
places. The adjustment is best made in the first instance upon 
the brightest part of the sky ; afterwards the spectroscope can be 
turned in the direction in which rainband observations are to be 
taken. About nine o'clock in the morning, when the sun is 
neither high nor low, is a good time for observing. When an 
observation is too low, too close down to the horizon, a false band 
due to earth moisture sometimes appears, The instrument is 
found to be more sure in its prognostications in summer than in 
winter, because in summer an excess of vapour of water in the 
air is more liable to fall quickly in the form of rain. When the 
rain begins, the rainband often declines in intensity. Rainbands 
are usually weak during cold winds and cold fogs, and strong 
during warm winds and warm mists. When using the instru- 
ment the red end of the spectrum should always be kept to the 
left. When the rainband is present, the Fraunhofer lines of the 
spectrum are usually less sharp and clear than when it is absent, 
however carefully the focussing may be done ; hence the appear- 
ance of these lines is a guide when making rainband observations. 
The justly celebrated optician who constructs this instrument 
is also a good poetical critic, so he will probably appreciate the 
following lines varied from “The Hunting of the Snark ” :— 

The rainband when absent is known by the taste, 
Which is noisy and mellow yet crisp ; 

It tastes like a coat which is tight in the waist, 
With a flavour of Will-o-the-Wisp. 

But O, beamish Bro’ , beware of the day 

For your tulvalar spaotrum wil vanish fot aye 
you Wil after it too. 

The handy little rainband spectroscope can be used for other 
purposes than ascertaining the aqueous state of the atmosphere. 
By placing the coloured leaves of flowers in front of the 
instrument, and allowing the light to shine through them, 
absorption bands are produced in the spectrum. Various green 
leaves give different kinds of absorption bands, all due to chloro- 
phyll, but chlorophyll not in the same condition, hence the 
bands do not appear in the same places in the spectrum. The 
principal Fraunhofer lines from A to H are shown by means of 
this spectroscope. When colour is imparted to the flame of a 
spirit lamp, by means of beads of melted salts sustained in the 
flame by a loop of platinum wire, coloured lines are revealed in 
the spectroscope ; the yellow sodium line comes out strongly 
when common salt is ignited in the flame. The late Professor 
Zéllner, of Leipsic, observed the spectrum of lightning with 
this small instrument ; in lightning the blue nitrogen line is 
brightest, while the red line of hydrogen is also present ; a con- 
tinuous spectrum containing all the prismatic colours is also 
seen during lightning. The experienced observer can use the 
instrument for detecting certain adulterations in liquids, such, 
for instance, as logwood in port wine. With an induction coil 
the rainband spectroscope will show the bright lines of the 
spectra of the different metals and gases. 

If optical methods were to be adopted for doubling the illumi- 
nation of the rainband spectrum of the instrument now under 
notice, at the expense of halving the width of the spectrum, or 
of enlarging the size of the instrument, it would be an advantage 
which would be appreciated by observers unskilled in detecting 


the amplitude of the rainband it reveals. The rainband spectro- | Where the 


scope is already too large for the waistcoat pocket, so a moderate 
increase in its size would not interfere appreciably with its 
portability in a coat pocket. 


PORTABLE ENGINES FOR ELECTRIC LIGHT 
WORK. 


Ws illustrate on page 454 one of the two 16-horse power engines, by 
Messrs. Marshall, Sons, and Co., of Gainsborough, used for driving 
d omachines during the recent exhibition at the Crystal Palace. 
These engines embody all the latest improvements. They have 
each two cylinders 94in. diameter and 12in. stroke, and they are 
fitted with patent automatic expansion gear worked by Hartnell’s 
governor. The fiy-wheels are 6ft. in diameter and 94in. wide on 
the face. The travelling wheels are of wrought iron, with wrought 
iron fore carriage. 

These engines worked remarkably well on a small consumption 
of fuel during the time the exhibition was open, and in every 
respect maintain the high reputation of the firm. 


H.M.S. Corpri1a.—One of her Majesty’s new steam frigates 
was tried on Friday for a six hours’ sae te steaming trial. She 
left the wharf at Portsmouth Dockyard punctually at 8.30 a.m.; 
at quarter past nine she commenced at full power, the indicator 

i ms showing 2400°65 indicated horse-power. At quarter to 
twelve, Portland Headland was seen at the distance, when the 
ship was turned round to return into Portsmouth Harbour. The 
last, or twelfth half-hour, the engines were found to indicate 
horses, with a mean number of revolutions of 105°59, and 
mean indicated horse-power for the six hours of 2423°53 horses, 
showing remarkable regularity of working throughout the six 
hours’ trial. Boiler pressure was maintained at 60 lb., and vacuum 
26°66 mean of both condensers. §& of ship 14} knots. There 
were no hot bearings or hitch of any kind during the trial, which 
was considered most satisfactory. A similar vessel—the Candia— 
was tried a few months ago, built of steel, at Portsmouth, 
with duplicate engines, both vessels being supplied with their 
machinery by Messrs. J. and G. Rennie, of London, the contract 

wer in each case being 2800 horses. A somewhat similar vessel, 

ut 10ft. longer, is being built ‘at Portsmouth Dockyard, called 
the Calliopi, and a sister vessel, the Calypso, at Chatham Dock- 
yard. The engines are making by Messrs. Rennie, of similar type 
to the Cordelia, but each of 3000 horses. Messrs, Rennie have 
also completed the machinery of Starling, Stork, and Raven, each 
of 360 indicated horse-power, now nearly completed at Chatham, 
the Starling having been built, and the other two waiting for an 
official trial, which is expected to take place next week. H.M. 
Alerto, paddle-wheel ship, for river service, has also been recently 
completed at Chatham by Messrs. Rennie with oscillating 
cylinders, two to each a paddle-wheel, and of a mean 
indicated horse-power of 494°91 with 39 revolutions. 
Messrs. Rennie have also in the course of this year despatched 
a very complete set of dredging plant for the port of Buenos 8, 
consisting of one double screw dredger, with engines of 250-indi- 
cated horse power, to dredge ¥ at the rate of 500 tons of soil per 
hour from a depth of 32ft. smaller dredger of 100-I.H.P., to 
dredge up 230 tons from a depth of 24ft., and five screw steam 
hopper barges, each to contain 350 tons of excavated soil. All 
these vessels are fitted with compound engines, and the machinery 
is of the most approved coustruction with all the latest improve- 
ments, 


The. 


CUNNINGHAM’S MOVABLE TRAM RAIL, 
THE accompanying engravings illustrate a form of tramway 
permanent way which has been brought out by Mr. R. 8. 
Cunni of Cannon-street, E.C. An ordinary bulb-headed 
steel rail is used, sustained upon an inverted “Tee-iron,” 4}in. 
deep and 6in. at the base, the surfaces of the rail and “Tee- 
iron,” at their points of contact, being planed. At every 96ft.— 
or at every four lengths of rail—is a short compensating piece, 
about 6in. in length, which is fastened by two bolts, and held in its 
place by an ordinary fish-plate, 12in. long and 6in. deep, and which 
is also attached to the rail and “Tee-iron” by a double row of six 
bolts and nuts. By simply unscrewing and removing the four or 
six top bolts, the compensating piece can be taken out, and then 
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two lengths of rail moved from left to right, and two lengths 
from right to left; this will enable the step or hook split fish- 
plates to be disengaged, as may be necessary, and the rail or rails 
lifted up and replaced in a short time and so as not to interfere 
either with the general public or with the road pavement. 
compensating pieces occur, ordinary cast iron surface 
boxes, with lids, are placed, in order that, when it is desired to 
unscrew the fish-plates, for the purpose of ing a rail or 
otherwise, this can be readily done without interfering with or 
taking up the road. It is claimed for this system that it is low 
in first cost as well as offering the facility above described for 
renewals without interruption to traffic. 


THE GERMAN IRON MANUFACTURERS’ 
ASSOCIATION. 

In the Tonhalle at Diisseldorf, where the British Iron and 
Steel Institute held their last autumn meeting but one, the 
Society of German Iron Manufacturers have recently met for their 
spring session. About 300 members were in attendance, and 
the p ings were conducted under the presidency of Herr C. 
Lueg, who will be remembered by many of our readers as the 
chairman of the committee under whose management the Diissel- 
dorf Exhibition of 1880 achieved so much success. In opening 
the meeting Herr Lueg mentioned that the number of members 
had increased since the last meeting from 432 to 472, the addi- 
tions including a number of Englishmen, and others from 
Austria and France, as well as Germany. The organ‘ of the 
Society, ‘Eisen und Stahl,” which had hitherto been issued only 
once a month, would shortly be published more frequently. The 
chairman further mentioned that the Mining School at Bochum, 
in which the Association toek great interest, had been placed 
under the management of Herr Becker, formerly of the Osna- 
briick Iron and Steel Works. 

The assembly then proceeded to the principal business of the 
meeting, which was to hear the results arrived at by the five 
gentlemen who had been appointed to report upon the present 
condition of the German iron manufacture. The gentlemen in 
question were all practically engaged as managers of large works, 
and many of their observations, which consisted of comparisons 
between the condition of the manufacture in Germany and 
England, cannot fail to be of interest in this country. 
Herr Schlink, the first speaker, said that it was of the 
first importance for the German manufacturers to be able 
to compete successfully with the English in pig iron. 
In spite of the most strenuous efforts on the part of the blast 
furnace technicians of Germany, they had not yet been able to 
do this, but the reason of their failure was attributable to the 
force of circumstances ef a politico-economical character. The 
stringent requirements with regard to the chemical quality of 
their produce compelled the German manufacturers to exercise 
the utmost care in the choice of their raw materials and in dis- 
covering and introducing the most improved and economical 
processes. The immense scale of production in England had led 
there to the enlarging the size of blast furnaces, both in height 
and width, The largest furnace in England was one at Ferry- 
hill, which was 105ft. high, and had a capacity of 50,000 cubic 
feet, dimensions which, the speaker thought, were not economical. 
The largest capacity of any furnaces in Germany was not more 
than 14,000 English cubic feet. Next to the question of the 
dimensions of furnaces the most important was that of fuel. 
The question would soon arise whether it would any longer pay 
for smelting works to keep up their own coke ovens. The col- 
lieries had now begun to make great exertions to produce good 
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coke in large quantities, and it appeared likely that the advan- 
tages iron manufacturers had hitherto found in making coke 
would soon disappear. The loss they would suffer by the dis- 
appearance of this cheap or gratuitous source of heat might be 
made good by more effective means of closing furnace tops and 
by a more sparing use of steam. With regard to the Biirmann 
form of furnace, opposition to it had almost entirely ceased in 
Germany, and the open breasted furnaces had become rare. 
In England, owing to the great eight of furnaces and 
the generally uniform quality of the raw materials to 
be treated, the Parry funnel had been almost univer- 
sally adopted. In Germany this was not possible to any- 
thing like the same extent as in England. The pipe of the 
funnel it was usual, in England, to let down a considerable 
distance into the furnace, so as to secure a better distribution of 
the material as it fell from a great height ; and whoever wished 
to employ the Parry funnel in Germany would have to heighten 
his furnaces in proportion. With regard to the hot-blast, the 
speaker said there had been an increase both in the number of 
ordinary iron-heating appliances and in the adoption of the 
Whitwell and Cowper apparatus. In Great Britain there were 
fifty-one furnaces supplied with the Cowper and sixty-one with 
the Whitwell apparatus, that is 112 out of a grand total of 968 
in that country. In Germany, or the Zollverein, there were 
twenty-four furnaces provided with the Whitwell and three with 
the Cowper apparatus. The saving in coke effected by the 
Cowper apparatus is estimated by the inventor at 10 per cent. 
over the very best pipe stoves, and 20 per cent. over those of 
average excellence. It is even stated that in the Middlesbrough 
district the saving in coke amounts to as much as 4 and 44 cwt. 
to each ton of pig iron, but Herr Schlink was doubtful as to the 
accuracy of these figures. It was, however, not only in the 
saving of fuel but in its effects on the quality of certain sorts of 
iron that the temperature of the blast was of importance. The 
Whitwell apparatus had everywhere led to a considerable raising 
of the height—that is, to the enlargement of the surface heated— 
even to the extent of double the former dimensions ; for here, just 
as in the case of steam boilers the extent of the surface heated was 
of more importance than the nature or quality of it. In judging 
of the value of hot blast stoves, we had to consider their durability 
and the facilities they offered for cleaning and changing. But the 
most essential point was the extent of surface exposed to the fire, 
and it is the indisputable merit of English manufacturers to have 
discovered this in good time. The valves of the Whitwell and 
Cowper apparatus leave plenty of room for improvement as 
regards tightness of closing and durability. Herr Burgar’s 
efforts to devise improvements in these respects deserved recog- 
nition. His proposals would shortly be explained in detail in the 
Society’s journal. A considerable saving of time and coke had 
also been effected by-the rapid simple blowing which had now 
been generally adopted. With regard to the granulation of 
cinder, although the granulated material occupied three 
times the space of the ungranulated, the process was 
pretty generally followed. The method of preparing the 
cinder for building materials introduced by Herr Fritz 
Liirmann had been successfully imitated in many places, 
but the much-lauded slag wool had come to little or 
nothing. In America the nature of the materials requires 
a blast of stronger pressure than in Europe, and instances of 
as much as 13 lb. to the square inch were there no rarity. 
But even in Germany the requirements were becoming greater, 
and only lately 9 lb. was the figure prescribed in an order to a 
machinery firm. The most. important single item in the cost of 
the production of iron in Germany was the cost of carriage, and 
in this a great deal had yet to be done in that country. The 
8 er then referred to the speculative business in warrants at 

e Glasgow market. The influence of these speculations he 
said was most pernicious. The warrant system in its origin was 
intended, and was indeed well fitted, to be of immense benefit to 
the iron trade. As a matter of fact, however, it had in the 
course of time been so perverted from its original purpose as to 
have become a curse rather than a blessing. It had led to 
gigantic over-production. It had caused immense stores to be 
heaped up unnecessarily. It had fostered a wild reckless spirit 
of gambling, and now, like a nightmare, weighed down the iron 
manufacture throughout the world. This was another reason 
why the German trade should shake itself quite free of the 
English market. 


The next speaker, Herr von Limbor, went into a number of 
figures showing how the market for British iron in Germany 
might be reduced in favour of the German manufacturers. At 
one time, he said, Germany produced more cast iron wares than 
any other country. Between 1830 and 1840 as much as 83 per 
cent. of the cast iron used in Prussia was of home production. 
Between 1840 and 1850 the demand for foundry iron in Ger- 
many increased enormously, and in fact to six times the quantity 
required ten years before. This was the time when the 
iron imports from Great Britain went up to a prodigious 
extent. Under this competition the German manufacture 
suffered greatly until four years ago, since which time the British 
imports had fallen off 12 per cent. Herr von Limbor attributed 
this decrease, in the first place, to the imposition of high duties 
that were now in force; but an additional cause, he thought, was 
to be found in the disappearance of the prejudice formerly 
entertained by German consumers themselves against the home 
produce. In the year 1877 a number of experiments were made 
as to the comparative merits of English iron and of the iron 
of Rhineland and Westphalia, and, according to the speaker, the 
result was conclusively to show the superior quality of the 
German article. Nevertheless fully 48 per cent. of the total 
quantity of iron used in Germany still continued to come from 
Great Britain. The cause of this, he said, was to be found 
chiefly in the high tariffs of the railways for the carriage of iron, 
coal, iron ore, and other minerals. To produce at home the 
quantity of iron they now imported would, he continued, keep 
twenty-four blast furnaces in constant operation, and would 
increase the earnings of the working classes employed in the 
manufacture by 7 million marks a year. With the German rail- 
way tariff that of Belgium compared very favourably. Thus a 
manufacturer who had a blast furnace at Liége could send over 
a distance of 111 kilometres—nearly seventy English miles—for 
2f. 60c. what it coste the German manufacturer 4f. 25c. to send 
in his own country. Where there had been a reduced tariff 
introduced, as there had been in the case of coal on the line 
from Velver to Hamburg, there had been a very large increase in 
the traffic. If the Belgian tariff were adopted on German lines, 
the speaker said that the result would be completely to close the 
German market to Scotch pigs. It had been shown that 
Germany had sufficient iron ore of good quality within her 
own borders to last her for centuries to come. The quality of 
the ore indeed was so good that the prospects of the blast fur- 
nace industry in the future, if it only had fair play, were excel- 
lent. In conclusion, Herr von Limbor expressed his opinion 
that German furnaces could supply all the iron and iron of the 
quality required for casting. He pointed out, however, some 
defects which prevailed at German works, especially i 


the temperature and quantity of the hot blast, which, he said, 
ought to be remedied without delay. 

Herr W. Tiemann then spoke of the puddled iron manufacture 
in Germany. Since the recent introduction of various improve- 
ments, including the Whitwell and Cowper apparatus, the 
quantity of puddled iron produced in Rhineland and Westphalia 
had gone up from 20,000 to 110,000 tons, and the quality had 
been greatly improved. It had little phosphorus and was rich 
in manganese, but the ore out of which it was manufactured had 
to be brought from a distance. 


a fortnight back, and his price was therefore 668s, Some Lanca- 
shire hematites were to be had at 62s. 6d. Native pigs were un- 
changed in price on the week. The Spring Vale Furnaces Com- 
pany quoted : Hydrates, £3 2s, 6d.; mine sorts, £2 12s. 6d.; and 
common, £2 2s, 6d, Actual selling prices, however, were rather 
under these figures. 

Mr. Peter Samson, inspector to the Board of Trade, has made 
his report upon the boiler explosion which occurred at Messrs. Hill 
and Smith’s iron fence making and forge ironworks, at Brier] 
Hill, in February last. The boiler, which was of the Cornis 
type, was, he states, bought fourteen years ago, and was used in 


The next speaker, Herr Schilling, referring to spieg , said 
that both in quality and quantity the manufacture on the 
Rhine had of late undergone considerable improvement. The 
last of the five reporters, Herr Hilgenstock, spoke of the 
Thomas and Bessemer processes. Thomas iron, he said, did not 
require anything like the amount of furnace space for its pro- 
duction as the Bessemer iron did. He doubted whether fur- 
naces of more than 100 tons daily production were advan- 
tageous. With regard to the relative cost of production of 
Thomas iron and of Bessemer iron, the speaker said that in Ger- 
many at the present price of the raw materials Thomas iron cost 
from 22s. to 23s. per ton less than Bessemer iron, as it required 
8 ewt. of coke less, which represented 4s. to 5s., and cost 18s. 
less for ore and limestone ; and this does not include the saving 
in wages and other incidental expenditure, which were all in 
favour of the Thomas process. 

In the discussion which followed Herr von Limbor stated that 
no English iron of the make No. 1 came upon the German 
market. Herr Schlink added that there was, so far as he could 
ascertain, not a single furnace in Cleveland producing No. 1 
quality. The quantity of this mark required in German 
foundries was exceedingly limited. Herr Massenez said that 
owing to the heterogeneous qualities of the various ores used in 
Germany the manufacture was at a great disadvantage as com- 
pared with England, where the quality was more uniform. In 
theoretical and scientific applications, however, he held that 
Germany was in advance of England. Herr Liirmann then 
spoke of his patent process, and said it had been well 
received in France and coolly in Belgium, while in America it had 
been imitated, and by some changes his patent had been evaded. 
It was determined that the discussion on the important subjects 
started at this sitting should be resumed at a future meeting of 
this society. 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


Some merchants who do a home business reported this afternoon in 
Birmingham that the end of the quarter and of the half-year having 
now practically arrived, some customers were refusing to accept 
deliveries of iron until after stock-taking is over; hence they were 
quieter. This postponement of deliveries, however, is rather the 
exception than the rule. Most buyers are still pressing makers 
for deliveries, and numbers of producers scarcely know how 
to meet sd ds with the required promptitude. 
Yet current business is mostly of a hand-to-mouth character, few 
makers being able to see far ahead. Sheet makers are the best 
situated in this matter. Certain of them two ths’ 
orders in hand. Firms who are thus favourably situated are firm 
in demanding better prices. 

Inquiries by the galvanisers for sheets were again strong to-day, 
this week’s Australian mail having brought some good orders for 
corrugated sheets. Prices, in the black, were—Up to 20 w.g., £8 
to £8 5s. per ton; up to 24 w.g., £8 10s. to £8 15s.; and up to 
27 w.g., £9 10s. to £10. For 28 w.g. “‘ extras” were demanded. 
The “list ” houses quoted—Sheets, ordinary, £9 to £9 10s.; best, 
£11 10s.; and best best, £14 10s. Charcoal sheets the same houses 
priced at £16 10s. to £17 ; and best charcoals £19 5s. per ton. 

Boiler plates were without improvement on the week. Messrs. 
Wm. Barrows and Sons’ prices for these are understood to remain 
at—Ordinary sorts, £9; best, £10; B.B., £11; and B.B.B., £12. 

Tin-plate makers reported a moderate sale. Certain of the 
foreign markets are improving a little. Australia, however, rather 
than the United States, stands out in this connection. Vendors 
stated that the home market, in its present fluctuating state, 
required careful watching. East Worcestershire makers’ prices 
were about 18s. 6d. to 19s. per box for charcoals delivered Liver- 
pool, and 16s. to 17s. per vox for coke sorts. 

Small sections of merchant iron, such as gas strip, bedstead 
strip, nail rods, &c., were in brisk sale. There is much more doing 
in these sorts of finished iron than many people would imagine. 
The orders are mostly for the satisfaction of local necessities. Gas 
strip was about £6 5s.; bedstead strip, £6 15s. to £7 ; and hurdle 
bars, £6; and here and there even slightly less. 

Hoop and common. quality bar makers reported themselves with 
orders on their books ensuring full work for six weeks to come. 
The demand is alike of a home and foreign sort. Prices of such 
irons are the same as last week. ‘‘ Marked” iron firms quoted 
best scrap bars £9, and double best £10. Plating bars were—ordi- 
nary sorts £8, and best £9 10s. Best turning bars were £11. 

Merchant advices delivered this week from Melbourne make 
known that galvanised corrugated iron had not been marked by 
any particular demand since the previous despatch. When the 
mail left quotations, according to ot ruled at £20 10s. to £22 
and £22 5s., according to gauge. A parcel of fifty cases Gospel 
Oak had been quoted at a full price. At auction there had been 
sold a miscellaneous shipment—no brand—with all faults, realising 
for 5ft., £20; 6ft., £19; 7ft., £19 10s.; 8ft., £19 10s.; 9ft., 
£21 7s. 6d.; and 10ft., £21 15s. A shipment of G.C. iron, ‘‘ rabbit 
brand,” assorted, was reported at 5ft., 6ft., 7ft., 8ft., 9ft., and 
10ft., £19 17s. 6d. per ton. 

Bar and rod iron in the Melbourne market were saleable at £10 
to £11. Black sheet iron was firm when the mail left. Assort- 
ments of Nos, 8 to 18 were quitted at £11 10s., while for Nos. 20 
to 26 £13 10s. was required. Plates were dull, quotations ranging 
from £11 to £12. a trade purposes were offered at £11 to 
£12, Nos. 6,7, and 8 drawn fencing wire in good request, sales 
being made at £13 5s., £13 10s, and £14 5s. Tin-plates were 
offered at 15 per cent. advance on invoice for good assortments, 
1.C. coke-plates were quoted at Melbourne at 20s. to 21s. 

In Birmmgham ay,and in Wolverhampton yesterday, the 
steel question was a prominent topic ; and there was less disposi- 
tion by those best sheet and tin-plate firms who have been lately 
fairly good customers for Landore and other open-hearth slabs to 
buy forward. 

e committee who have been conducting the basic experiments 
look to receive in about a fortnight the reports from the firms who are 
about to test the local slabs. If these reports should prove to be 
all that is looked for, there will then be an effort to inaugurate the 
Basic-Bessemer process in Staffordshire by a joint stock company, 
for it is assumed that the cost of an altogether new plant will - 
heavier than one capitalist is likely to incur. 

The quarterly meetings are fixed to be held in Wolverhampton 
on July 12th, and Birmingham July 13th. 

After the activity of the last few weeks pig iron has become 
a again. Foreign part-mine brands are quoted 47s. 6d. to 50s. 
delivered, but some Northampton sorts may still be had at 45s. 
The Frodingham—Derbyshire—brand was quoted to-day at 48s., 
but the price was rather prohibitive. Thorncliffe—South Yorkshire— 
pigs were firm at 60s. An offer of 1000 tons at slightly less was 
Ls The representative of the Tredegar Hematite Company 
reported that his principals required him to quote prices up 1s. on 


with two Lancashire firing boilers. It was placed hori- 
zontally on cast iron columns immediately over one of the forge- 
heating furnaces. The great source of danger was the intense 
heat to which it was subjected by reason of its position. 
The average consumption of coal was about 47 lb. per hour on 
each square foot of the grate surface. In ordinary Cornish boilers 
with internal furnaces, the coal consumption is frequently as low 
as 8 lb., and seldom exceeds 14 lb, Whenthe explosion took place 
it is estimated that the steam gauge resistered a pressure of 48 lb. 

r square inch, The boiler was under the inspection of the 
Boiler Insurance and Steam Power Co., of Manchester, but their 
repeated recommendation that the hydraulic test should be applied 
had been neglected. Mr. Samson remarks that owing to bad 
advice, or to the insurance being continued, the firm may have 
been misled as to the importance of the recommendation. 

The offer of the masters in the Birmingham nut and bolt trade 
has been accepted. The time given for decision was till the 21st 
instant. The opinion of the operatives has been taken by ballot, 
and the result on a majority in favour of 
acceptance rather than a strike. The masters grant an increase of 
1d. per gross of square and hexagon head, round neck sorts of 
sizes }, ;°;, and 2; and of 1d. per gross of swagged bolts, cup, 
cheese, countersunk, and American heads, round or square necks, 
of sizes }, yx, and 4. 

The operative chain makersin the Halesowen and Rowley districts, 
whose dotertalnbatte I wrote of last week, have now given the 
formal fourteen days’ notice to leave unless wages are again pai 
according to the March 4s. “‘list.” The action affects about 1000 
men. 

The decision of the Queen’s Bench Division, which overrules the 
county-court judgment of Sir Rupert Kettle touching contracting 
out of the Employer’s Liability Act, is affording great satisfaction 
to the iron and coalmasters hereabouts ; nor are the ay of 
operatives much less gratified. Certainly Earl Dudley’s colliers 
would have had much cause to regret any enactment that would 
have operated against the continuance of the arr t by which 
their employer doubled any sum they themselves subscribed for relief 

urposes—an arrangement which wholly merits the commendation 
it received as well from Mr. Justice Field and Mr. Justice Cave as 
from Sir Rupert Kettle. Negotiations which had been suspended 
by Sir Rupert’s judgment are now being resumed. Several iron- 
masters are not unprepared to meet their workpeople in some 
feasible scheme of assurance that will obviate the interposition of 
the law courts in the event of accidents embraced within the terms 
of the Liability Act. 


NOTES FROM LANCASHIRE. 


(From our own Correspondent.) 


Manchester.—A decidedly stronger tone is maintained through- 
out the iron market here, and although any material advance in 
prices is still being followed only to a limited extent by buyers, 
where business is being done better prices are being realised. 
Recently there has been a considerable amount of buying, and the 
low sellers of district brands have now advanced their quotations 
fully 1s. 6d. per ton upon their recent prices. Finished iron 
shows a tendency to stiffen, makers as a rule asking about 2s. 6d. 
per ton more than they were willing to take a few weeks back. 

There was a firm market at Manchester on Tuesday as far as 

wrices were concerned. Lancashire makers of pig iron, who have 
=m doing better during the week than for some time past, are 
holding for 45s. to 46s, less 2} for forge and foundry delivered equal 
to Manchester, but for anything like large sales find these prices 
difficult to obtain. Lincolnshire is now being quoted at 46s. to 47s. 
less 24 delivered here, and at these figures sales, to a limited 
extent, are being made, but the bulk of the business, which has 
apparently pretty well filled makers’ books for the present, has been 
done at prices a little under the above. Derbyshire iron is very 
irregular in price, in some cases it could be bought at about 1s, per 
ton over Lincolnshire, whilst some makers are asking quite 2s. 6d. 
rton more money. In view of the upward movement in local 
rands inquiries are coming in for Middlesbrough iron, but there is 
still too wide a margin in price to lead to much business of 
importance. 

n the finished irontrade the home demand, although better, 
does not show any important enlargements. Shipments, however, 
are increasing, and during the week tolerably good orders have 
been given out for bars and sheets for America, and for sheets for 
Russia, whilst there are indications of a revival in trade with the 
colonies. In hoops the chief business at present 1s in special 
descriptions suitable for hooping casks, and of these tolerably 
large shipments are being made to the United States. Baling 
hoops are only in limited demand, American inquiries not yet 
coming into the market, whilst the Egyptian trade is completely 
checked by the present unsettled state of affairs. For delivery 
equal to Manchester or Liverpool the minimum quotations are 
now about £6 7s. 6d. to £6 10s. for bars, £8 to £8 5s. for sheets, 
and £6 15s, to £6 17s. 6d. for hoops. 

Engineers generally continue fairly well supplied with orders, 
and where complaints are made it is chiefly that, although trade is 
better so far as the quantity of work is concerned, there is no very 
appreciable slackening off in the keenness of competition, and very 
low prices have still to be taken. The last report of the Moulders’ 
Society is — moderate in tone, trade being only returned as good 
in exceptional cases, and caution is urged upon the men with refer- 
ence to any movement with regard to wages. ' 

Fair inquiries for fireproof work for mill construction are reported 
in the market. 

The winding plant on the Kéepe system for the Avon Colliery, 
near Maesteg, owned by the Great Western Railway Company, 
which has been constructed by Messrs. Nasmyth, Wilson, and Co., 
and to which I referred a short time back, being now practically 
ready for starting at the pit, I have had an opportunity of inspect- 
ing the engines and winding pulley in a tolerably complete form. 
This system of winding, although largely in use on the Continent, 
has in England up to the present been adopted at only one other 
colliery—the Bestwood, near Nottingham—where, I understand, it 
is giving great satisfaction. The chief feature is the introduction 
of a fi, A or really an endless winding rope, intersected at 
distances by the pair of cages, and running over a pair of pulleys 
of equal diameter fixed respectively on the crank shaft of the engine 
and on the head gear over the pit shaft. The weight of winding rope 
on the engines, which in deep mining now so general is an impor- 
tant item, is thus got rid of, whilst the heavy winding drum is 
replaced by a pulley of much lighter construction. The engines 
for the Avon Colliery are constructed to wind from a depth of 
500 yards and to raise a load of 52 cwt. 32ft. per second; the 
cylinders have a diameter of 30in. with a stroke of 5ft. 6in., and 
work se 600-horse power, whilst each pulley has a diameter of 
18ft. e engines are supplied with decblo-nsting balanced slide 
valves, and I noticed a special feature in the introduction of relief 
valves, fitted with springs, so arranged in the steam ports, that, 
when acting, the steam escapes directly into exhaust ports, thus 
avoiding any outside pipe ti e ordinary arrangement 
of providing a temporary winding drum to i e sinking 
operations at the co! In to provide thiedrum the pulley on 
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the crank-shaft has been constructed in two parts to form the sides 
of the drum, which will be carried in the centre. When the sink- 
ing operations are completed the drum will be removed and the 
two halves of the pulley brought together, the winding rope pass- 
ing through a groove which will be formed in the centre, whilst a 
broad flange on each side of the pulley will provide for a brake to 
be applied either by a 12in. steam cylinder or by hand-power. In 
the Riepe system, however, the application of the brake is seldom 
required, as there is the dead weight of the load to be lifted con- 
stantly against the engines. The temporary requirements necessi- 
tating the introduction of a drum have also rendered necessary a 
more massive and longer crank shaft, and the engines are more 
spread out than they would otherwise be, whilst the winding 

ulley is inuch heavier than would ordinarily be required, 
Tn this case the crank shaft has a leugth of 18ft. 9in., and a dia- 
meter of 164in., whilst the winding pulley weighs something like 
14 tons, but under ordinary circumstances the engines would not 
carry a crank shaft of more than 13ft. in length, and 14}in. 
diameter, which would enable them to sit more compactly together, 
and a wrought iron pulley weighing not more than 12 tons would 
be sufficient. 

In connection with the Kéepe system at the Bestwood collieries 
Messrs. Nasmyth, Wilson, and (o. have introduced a special 
arrangement for enabling coalto be wound from the upcast shaft with 
exhaust fan ventilation, in addition to the usual winding from the 
downcast. This has been effected by covering in the shaft with a 
circular iron casing extending from the pit mouth up to nearly the 
top of the head gear, a distance of 48ft. Into this casin, 
circular tunnels are run on either side, and these are fittec 
with air-tight doors at their outside ends and at the entrance to 
the casing. The empty tubs are run into the tunnel on one side, 
and the outside door being closed, are then passed through the 
second door to the cage inside the casing, and the loaded tubs are 
discharged from the cage into the tunnel on the opposite side in 
similar manner. By this means the loss of ventilation is confined 
to the limited area of the tunnel on either side as each operation 
of loading or unloading is performed, and the arrangement enables 
an addition to the output of from 500 to 600 tons per day. The 
circular shape of the casing and tunnels admits of a lighter con- 
struction than would otherwise have to be adopted, light plates 
bound with ordinary T-iron being found of quite sufficient strength. 
For any necessary repairs of the cages provision is made for the 
removal of a portion of the shaft casing, and the inlet and outlet 
tunnels are glossed on a gradient of 1 in 80 right through so as to 
facilitate the running in and out of the tubs, 

Electric lighting is making progress here. I have already re- 
ferred to its successful introduction, on the Edison principle, at the 
engineering works of Messrs. Mather and Platt. other import- 
ant step in the same direction is now being carried out by the 
complete lighting of the Manchester Royal Exchange, and the 
extensive restaurants, dining-rooms, &c., underneath, by electricity. 
In the Exchange itself the lighting is being carried out by the 
British Electric Lighting Company, under the charge of Mr. J. M 
Emmerson, of Stockport. The large central hall is being lighted 
by nine arc lights, of 6000-candle power, and the side corridors and 
offices by 210 incandescent lamps. The main entrance is also 
lighted by three are lights. A Gramme machine, driven by a 
25-horse power engine, is used. The dining-rooms and restaurants 
have been lighted on the Siemens alternating system, with Swan 
incandescent lamps, by Messrs. Gooch and Hiine, of London and 
Manchester. Here there are at present 154 lamps in one 
circuit in operation, and in the winter months this number 
will be increased to 210; but by the introduction of Faure 
accumulators, it is contemplated making the billiard and 
smoke rooms independent of the main lighting circuit, which 
is supplied from one large dynamo driven by a 12-horse Crossley 
gas engine. I may add that the same company has laid down in 
the Severn tunnel twelve lamps on the south side with a circuit of 
about a mile and a-half, and on the north side they are preparing 
to lay down forty lamps over a circuit of four miles, The circuits 
are so arranged that any light can be put out and the current 
switched on to a motor to work up to about 1-horse power, without 
interfering with other portions of the system. 

The pom | trade is very quiet and stocks are accumulating, not- 
withstanding a very general restriction of the output. Prices are 
irregular, and seem to be governed more by what buyers are 
prepared to offer than by the nominal rates quoted by sellers, At 
the pit mouth prices average about 8s. to 8s. 6d. for best coals ; 6s. 
to 6s. 9d. for seconds ; 4s. 9d. to 5s. 6d. for common; 4s. 3d. to 
4s. 9d. for burgy ; 8s. 3d. to 3s. 9d. for good slack; and 2s, 9d. to 
3s. for common. Shipping is very dull and steam coal is offered 
at Liverpool and Garston at 6s, 6d. to 7s. per ton. 

Barrow.—The satisfactory position which the hematite pig iron 
market has occupied during the past week or two has been the 
means of steadying the market a good deal. The amount of new 
business done has not been large ; but this is owing to the smelters 
having a good supply of orders on hand and a desire for higher 
values before they contract for orders of any magnitude. The 
inquiry which I noted had increased continues to improve, and 
shows the disposition there is amongst users to place orders. 
American buyers are coming more freely into the market, 
and before long the orders from this quarter are likely 
to show a decided increase. Deliveries of metal are being 
made in a quantities. These have been held back as 
long as possible, in the hope that rates would be lower; but freights 
have continued high, owing to the scarcity of getting return 
cargoes, and double those of any preceding shipping season. Prices 
have again advanced, No, 1 Bessemer, is quoted at 56s.; No. 2, 
55s.; No. 3, 54s.; inferior qualities from 50s., f.o.b., three months 
delivery at West Coast ports. Makers doing business firmly refuse 
to sell for deliveries extending over three months, and in some 
instances are asking prices much above those quoted. 

In the steel rom A there is nothing new to note. Makers are 
steadily employed, and prices are firm. The mills are in full work, 
while the demand for all round samples is well maintained. Iron 
ore in steady request and prices are firm, At several of the mines 
large contracts have been made. Other industries well employed. 
fairly active. 

e Sandscale Iron Mining Company has just discovered a rich 
bed of iron ore of large dimensions on its royalty in Furness which 
borders on the Duddon estuary, The new find is close to the port 
of Barrow, and in close proximity to the Furness Railway. The 
effect on the shares of the company by the new find has been to 
more than double their marketable value. The presence of iron 
ore in large quantities in the Duddon estuary has long been thought 
probable, and the new find would appear to point to the truth of 
the statement. 

It is satisfactory to note that the iron trade of West Cumber- 
land has considerably improved during the past few weeks. The 
Lonsdale Iron Company is relighting two of its furnaces. The 
Distington Iron Company, which has been effecting very consider- 
able alterations and improvements in the whole of its plant, is 
pushing the work forward in order to have three furnaces in blast. 


THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

Tur Yorkshire and Derbyshire May coal traffic by railway toLon- 
don shows a slight increase in quantity, but prices are stated to have 
been exceptionally low and unremunerative. The total weight 
was 506,378 tons, of which the Midland Railway Company had 
166,738 tons; the London and North-Western, 109,682 tons; the 
Great Western, 82,362 tons; the Great Northern, 86,087 tons ; the 
Great Eastern, 57,091 tons; other lines, 3418 tons. In April the 
quantity sent was 492,615 tons, and in March 493,541 tons. 

The Holmes Colliery, of which I have repeatedly written, is 
still in the market. Anybody with £14,500 to s can have a 
complete colliery which was valued last September at £134,000. 
A number of gentlemen, who desire to form a new company, will 


only give £10,000. The Holmes Colliery at one time employed 
nearly 1000 hands, and paid dividends amounting to 150 per cent., 
one year’s dividend alone being 80 per cent, There is no selling 
colliery property at present. 

Lead mining in the neighbouring county of Derby is not a profit- 
able business in these days. The Eyam ‘Mining Company has sold 
during the year 284 tons, as compared with 142 tons ast year, but 
the average price this year was about £1 15s. 3d. per ton less than 
was realised in the previous year, and the total amount realised has 
not been sufficient to pay miners’ wages. The piping times of 
peace mean no dividends for lead mine owners. 

In the armour-plate, rail, and ship-plate departments there is 
continued activity. ails are also more freely ordered for foreign 
parts. At home the prices are very small, yet even at these rates 
there is keen competition for orders. Messrs. Wilson, Cammell 
and Co., Limited, of Dronfield Steel Works, will close their works 

time in the aut Unfinished orders will be completed at 
the works of Messrs. Charles Cammell and Co., at Sheffield, or at 
Penistone. All the machinery will be removed to Workington. 

The cutlery, general hardware, and engineering departments are 
very brisk, the latter particularly so, except in the case of speciali- 
ties for collieries, for which there is very little demand. Files, 
saws, sheep-shears, and similar goods in request, and in electro- 
plating departments four leading firms report that they are in 
epee of important orders for Australian and several other colonial 
markets, 

Latest quotations for Mortomley coal are—hand-picked brands, 
15s, per ton; main coal, 12s, 1d.; seconds and nuts, 9s. 2d. 

Mr. Benjamin Nicholson, of the Shoreham Steel Works, Shef- 
field, has forwarded to the Technical Exhibition, to be held at 
Bradford next week, a collection of tools for building and other 
purposes. The case contains excellent specimens of Sheffield work- 
manship, and is creditable to the firm. 


THE NORTH OF ENGLAND, 


(From our own Correspondent.) 

THE Cleveland iron market, held at Middlesbrough on Tuesday 
last, was well attended, and the general tone was steady, with a 
tendency towards firmness. The usual conference of ironmasters 
was held before "Change. Some of them were in favour even of 
advancing quotations, in the belief that consumers would give 
more than present prices. It was decided, however, by the 
mejority that it would be desirable to let well alone for the 
present. Makers’ quotations for prompt f.o.b. deliveries of No. 3 
must still be taken to be 43s. 6d. per ton. Merchants’ prices are 
14d. per ton less, Warrants are not much in demand, and what 
did change hands were sold at 43s, 3d. 

Business between merchants and makers continues to be of a 
somewhat strained character. The former prefer tc draw upon the 
warrant stores, in order to supply their cust s. Consequentl 
Messrs. Connal and Co. have now only 126,437 tons of Cleveland 
iron in stock, as compared with 190,000 tons a few months ago. 
The quantity which has been removed during the week is no less 
than 39,366 tons. The stocks of iron generally are likely to be 
considerably diminished by the end of the month, notwithstanding 
that shipments have only been moderate so far. 

The manufactured iron trade continues steady. The firmness in 
Glasgow pig iron market, which is taken by so many consumers as 
a guide to the probable course of prices, has no doubt some effect 
in producing this result. At any rate the contracts for manufac- 
tured iron made during the past week have far exceeded the quan- 
tities run off. Plates are now quoted at from £6 15s. to £7 f.o.b. 
Middlesbrough, according to quantity and specification. Bars and 
angles are quoted at £6 5s, 

The engineering and ironfounding works are well employed 
and are receiving plenty of inquiries, but prices are said not to be 


remunerative. 
flat. The last contract made by Messrs. 


The steel trade is v 
Bolckow, Vaughan, and Co. was at £417s. 6d. at works. 

Mr. Charles Smith, a partner in the firm of Messrs, T. Richardson 
and Son, and also general manager of their works at Hartlepool, 
was unfortunately drowned while bathing in Lake Lucerne a week 
or ten days since. Mr. Smith was a Scotchman, and stood 
extremely well as a marine engineer. He was also very highly 
esteemed by a large circle of personal friends, and his loss will not 
easily be repaired. He was in Switzerland on a tour for a few 
weeks in order to obtain a little relaxation from business. 

The whole of the men and boys employed at the Cowper Colliery, 
belonging to the Earl of Durham, have received notice to leave. 
It is popularly supposed that this is owing to some dispute as to the 
royalty, but it is more likely to be simply the result of the extreme 
= with which the Northern coal trade has long been con- 
tending. 

The Board of Arbitration for the North of England iron trade 
held a meeting at Darlington on Monday last. In view of the fact 
that several of the recent decisions of the Board, and especially the 
awards of the last arbitrator, Sir J. W. Pease, have been repudiated 
by the workmen, and that they have at their meetings repeatedly 
declared their want of confidence in the Board, and have refused to 
support their own delegates, their chief officials have declined to 
move in any way, unless they have some assurance that their future 
efforts will not similarly be frustrated. The employers also say 
that they will no longer devote their valuable time to the services 
of the Board unless they are certain that the decisions thereof will 
be respected. Acting under these views, it was unanimously agreed 
on Monday last that a ballot should be taken at all the works con- 
nected with the trade, to ascertain whether the ironworkers desire a 
continuance of the Board of Arbitration, and agreefor the future tobe 
bound by its decisions. This ballot will be taken on Saturday 
next, and the Board of Arbitration will be continued or not accord- 
ing to the result. At the meeting on Monday a vote of thanks to 
Sir J. W. Pease for his award was carried; but it is noteworthy 
that Mr. Cullen, operatives’ vice-president of the Board, positively 
refused to second the proposal. It may be added that Mr. Cullen is 
not an ironworker proper, and it is thought by many that this cireum- 
stance should bea disqualification and nota qualification for his hold- 
ing a post at the Board atall. Theironworkers must, however, settle 
this point for themselves, At any rate it is clear that he is one of 
those who think that an arbitrator, although doing his work gratis, 
is not entitled to thanks except from those who may be perfectly 
satisfied with his award. 

The position of general manager of the Stockton Malleable Iron- 
works, vacant by the death of Mr. Chas. Hill, has been offered to, 
and accepted by, Mr. Robert Stephenson, of Middlesbrough. Mr. 
Stephenson is a native of Tyneside, but has lived for many years 
in Middlesbrough as an iron merchant and broker, and has a 
been the local eee for the sale of the products of the 
Stockton Malleable Iron Company. Mr. Stephenson has a high 
reputation as a man of business, and the appointment seems to 
have given general satisfaction. 

The tenders for the construction of the new bridge across the 
river Tees at Stockton were examined on Monday last. None 
of them, however, were accepted, because they all exceeded by 
far the amount which the bridge committee have at their disposal 
for paying the cost of the bridge. It was decided to refer the 
—_— — bridge back to the engineer, with a view to reduction 
of the cost. 


NOTES FROM SCOTLAND. 
(From our own Ci ) 

Tue Glasgow warrant market has been exceedingly active during 
the greater part of the week, and a large s rw ad business has 
been done. Prices advanced steadil: etl they reached 48s, 7d. 
on Friday forenoon, after which a s ~ ¢ drop took place in con- 
sequence, it is believed, of a number of purchasers selling in order 
to realise a profit on the advance which had taken place in the 
course of the week, This week has brought out a considerable 


number of outside purchasers, and the market has been further 
strengthened by the report with reference to shipments, which 
is very satisfactory, and compares most favourably with that of 
the corresponding week of 1881. Good consignments of pig iron 
have been made to the United States and to Canada, and larger 
shipments than usual are also taking place to Russia. The 
deliveries of big iron into Connal’s stores have been inconsiderable, 
and it is understood that makers’ stocks continue slightly to 
decrease. Some brokers estimate that up till date the average 
production this year has been 30,728 tons less than in the corre- 
sponding period of last year, while there Has been an average 
increase in the consumption of 3100 tons per week, or a total of 
71,300 tons. From the same source we have a calculation to the 
effect that the reduction in stocks, including those with makers 
and in warrant stores, amounts to 43,317 tons. It is probable that 
the latter figures may be a shade full, but there can be no doubt 
that the pig iron trade is at present in a very hopeful state. 

Business was done in the warrant market on Friday forenoon at 
from 48s, 54d. to 48s. 7d. cash, and from 48s. 74d. to 48s. 9d. one 
month, the afternoon quotations being 48s. 6d. to 48s. 24d. cash, and 
from 48s, 8d. to 48s. 45d. one month. On Monday forenoon busi- 
ness was done at from 48s. 3d. to 48s, 34d., and down to 48s. 1d. 
cash, and froin 48s. 55d. to 48s, 34d. one month ; in the afternoon 
the ae were 48s. 1d. to 47s. 11d. cash. On Tuesday morn- 
ing the market was firmer, with business at 48s, to 48s. 14d. cash; 
whilst in the afternoon the tone was quiet, with transactions at 
48s, 64d. to 48s, 24d. cash, and 48s. 4d. to 48s. 5d. one month. A 
fair business done on Wednesday up to 48s. 5d. cash, and 48s. 7d. 
one month. To-day—Thursday—business was done for 48s. 74d. 
cash, to 48s. 3d. cash, and 48s, 5d. one month. 

In consequence of the activity in the warrant market and the 
large business being done in makers’ iron, the prices of the latter 
again show a general increase, and are as follows :—Gartsherrie, 
f.o.b, at Glasgow, per ton, No. 1, 59s. 6d.; No. 3, 54s.; Coltness, 
60s. and 55s. 6d.; Langloan, 60s. and 55s. 6d.; Summerlee, 58s. 
and 5ls. 6d.; Calder, 57s. 6d. and 51s. 6d.; Carnbroe, 52s. 6d. 
and 49s.; Clyde, 52s. and 49s. 6d.; Monkland, 49s. 6d. and 48s.; 
Quarter, do. do.; Govan, at Broomielaw, 49s. 6d. and 48s.; Shotts, 
at Leith, 60s. and 55s. 6d.; Carron, at Grangemouth, 49s. 6d. 
(specially selected, 52s.) and 48s. 6d.; Kinnell, at Boness, 
and 47s.; Glengarnock, 52s. 6d. and 49s.; Eglinton, 49s. 6d. and 
48s.; Dalmellington, 49s. 3d. and 48s. 3d. 

Most departments of the manufactured iron trade continue well 
omginges There is an extensive demand for castings. In the 
malleable branch, however, the inquiry for shipbuilding iron has 
become rather less pressing. So far the increase of prices in the 
pig iron departments has not affected the quotations of finished 
iron. 

The operative engineers of Edinburgh and Leith have made a 
demand upon their employers for an advance of 4d. per hour 
in their wages and have declined to accept a compromise. 

There is still a good business doing in the coal trade. Taking 
the business at the whole of the Scottish ports during the Powe 
week, we find that it has been considerably Jarger than that done 
in the ——— week and in the corresponding week of last year. 
The reductions noted in the preceding two weeks in the shipments, 
chiefly at Glasgow, are now believed to have been due to a want of 
vessels, There are very good orders to hand, and the prospects of 
the trade are altogether of a favourable character. An effort is 
being made to increase the price of coals in the West. Indeed, it 
is stated on the other hand that there is a likelihood of the coal- 
masters of Fife being obliged to renounce the slight advance in 
prices which they made some few weeks ago upon returning the 
reduction of 124 per cent. to the miners. 


WALES AND ADJOINING COUNTIES, 
(From our own Correspondent.) 


Messrs. FAREBROTHER AND ELLIs, of London, have issued a pre- 
liminary notice respecting the sale of the whole of Plymouth Works 
and collieries. It is proposed to sell Plymouth, Pentrebach, and 
Duffryn Works; the collieries, which comprise an area of 2437 
acres of various qualities of good steam coal, and the farms, 
cottages, &c., on the Merthyr estate. The impression in the 
locality is that something now may be done with the works. 

The present time is good for Line. that being abundant and 
cheap. The great drawback, however, with the ironworks is that 
they are antiquated. Iron rails are now out of date, and the steel 
trade is not flourishing. I have heard of very low prices accepted 
for steel rails to keep works going. A competent valuer gives 
£60,000 as the value of the old iron and plant of Plymouth Works. 

We are soon to see Cyfarthfa take its place again amongst busy 
steel works. The intention is to build four furnaces with all the 
latest arrangements. These with mills, &c., will employ from 
1000 to 1500 men. Some time must necessarily elapse for the 
extensive plant to be made and put up. 

I fancy the law courts have been alittle hard upon the holders of 
the Coppee patent for coke making. An application has been made for 
prolongation of patent, and this was fe eg because, in the period 
of seven years a few thousand pounds profit had been made. 
£30,000 or £40,000 been realised, one could understand it; but 
something under £12,000 is not much for the inventor after, 
possibly, years of study and investigation. I note this as the 
sor is getting into great favour here. It is quite in 

eeping with the new system of things—science versus manual 

bour. I hear that the manager in the Welsh district has im- 
proved upon the patent and secured his rights, and this is, for him, 

n important trial of safety lamps too! at jia, 
Rhondda Valley, this week. The men Gy whith were of re) 
important nature, have been purposely withheld for a little while. 

There is little to chronicle in connection with the ironworks. 
At the tin-plate works prices continue Jow, 16s. a box for ordinary 
coke being less frequently seen than 15s. 3d. Rhiwderrin Works 
Colliery are in liovtidation ; Messrs. Forester of Swansea and Grove of 
Ebbw Vale have themanagement. Inote that some of the ironworks 
are amongst the sufferers—casualties that are unavoidable in the 
present peculiar condition of the tin-plate trade. 

The anthracite trade of Swansea is flat, so, too, is the business 
of the new dock. be 7 to Saturday only one vessel has entered. 
On the whole the coa. 
more tendency of upwards than downwards. 

An important meeting of colliers’ delegates, representing 20,000 
men, was held at Aberdare, when after a great deal of discussion 
three important resolutions were carried—a vote of confidence in 
the representatives who had gained the amendment in the sliding 
scale, a resolution to form a defence fund by the payment of 6d. 
per collier throughout South Wales and Monmouthshire, and 
thirdly, a resolution to obtain, if ible, the concession to alter 
the educational standard at school for boys from the fifth to the 
fourth, so that boys may be able to work in their thirteenth year, 
according to the Mines Regulation Act. This intention of the 
colliers to have the fourth standard is regarded favourably by the 
public. The tendency of the School Board system is to send more 
clerks into the market than the demand justifies. 

One of the tin-plate works that failed lately in the Swansea 
Valley is offering its first dividend of 1s. in the pound. 

The Rhymney Ironworks directorate have issued their report for 
the financial year ending March 31st, by which it is shown that a 
— i £20,457 has been made, but they do not recommend a 

ividend. 

The “Earl of Chester Steamship Company,” Cardiff, has been 
registered, capital £17,000. 
of good cargo of rails has been cleared for Montreal from Cardiff, 

tons. 

There is still a — desire amongst the colliers to get the 
minimum down to 7s. 3d. instead of 7s. 6d. I am afraid that 
troubles are brewing in the house coal trade. 


trade is fairly maintained, and prices show 


4 
| 
| 
| 
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THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of 


*.* It has come to our notice that ame applicants of the 
Patent-offce Sales Department, for Patent 

have caused much unnecessary trouble and ennevencs 
both to themselves and to the Patent-ofice officials, 0: 
giving the number of the wage of THE ENGINEER at 
which the Specification they require is referred to, instead 
of giving the proper number of the Specification. The 
mistake has deen by looking at THe ENGINEER 
Index and giving the numbers there as which only 
refer to the 3 pages and 
inding the numbers of the Specification. 


Applications for Letters Patent. 
“name dress communicating party 
printed in italics. net 


13th June, 1882. 


2765. Printinc Macuives, J. H. Johnson. 
Anthony, New York, U.8.) 

2766. Corrins, 8., J., and R. Turner, , Lancaster. 

2767. GRINDING Mitts, P. Justice. a Church, U.8.) 
2768. Cars, P. Justice.—(M. B. Church, U.S.) 
2769. DyNamo-ELEcTRIC MACHINEs, J. Imray.—(P. 

Jablochkof, Paris.) 

2770. VEHICLES, 8. Pitt.—-(?. Herdic, Pennsylvania.) 
2771. J. Farquharson, 


mdon. 
772. Stass of Piaster, R. W. Hitchins, London. 

2773. Lawn Tennis Courts, A. R. Cobbett, London. 
2774. VeLocirepes, W. Dixon, Brighton. 

2775. Borrues, D. C. Berthon, London. 

2776. Carnsons, F. H. Varley, London. 

2777. Fuses, W.T. Evans, Manchester. 

2778. Compressinc Expuosives, E. Hesketh, Dartford. 

2779. Haymaxine, J. C. Float, Maldon. 

2780. Sensitive Paper, W. T. Morgan and R. L. Kidd, 
Greenwich. 

2781. Evecrric Licutine, W. R. Lake.—(C. Ferdinand 
de la Roche, Paris.) 

2782. SaFETY Lamps, W. Smethurst, Brynn. 

2783. Dressixc Sroxe, H. J. Haddan.—(4. McDonald, 
Massachusetts, U.S.) 
2784. Paper, H. Haddan.—(J. Korschilgen, Germany.) 
Cannes, G. W. von Nawrocki.—(4A. Mann and 

R. Jacobi, Germany.) 


2786. MEASURING, A. Clark.—(E. Bourdon, Paris.) 
14th June, 1882. 
2787. Transmittinc Motive Power, A. Lafargue, 
London. 


2788. Venicigs, E. 
2789. SUPPLYING AIR, 


Warcues, J. Godsell, 
Geweratine Heat, &c., J. Teer, Salford. 
Boers, C. Hulse , London. 
Looms, T. — kburn. Tin 
Buoyant Sreep Wa: w. T un. 
croft, ‘a EEL, ‘eague, jun., 
. Bett, W. A. Barlow.—( W. Teufel, 
2798. Borr.e Stanps, F. Sibray and J. Hall, She 
2799. Spmvnine Freres, 8. Tweedale, A 
2880. CaRD-SETTING Macurnes, H. Yates.—(Stedman 
and Fuller, Lawrence, U.S.) 
2801. Furnaces, J. Proctor, Burnley. 
2802. Pressss, J. Miller, 8; burn. 
2803. DysaMo-ELECTRIC Macuines, F. London. 
2804. Erecrriciry, W. R. Lake.—(F. van Rysselberghe, 
RODUCING Desicns upon Merat, A. N. Hi 
T. Baker, and T. W. Burt, Birmingham. 
SECURING Guass, 8. Deards, Harlow, 
. Seconpary Batrerizs, L. Epstein, London. 
. Fiurmsc Meta Rouuers, J. Buchholz, London. 
Rotary Enorves, J. and F. W. Brierley, London. 
. Ratcuer Braces, T. W. Cheesebrough, London. 
. Lusaicators, B. J. B. Mills.—(0. H. Jewell, U.S.) 
FaciiitaTine the TRAVELLING of VEHICLEs, W. 
Lake.—(S. von Heinrich, Hungary.) 
2813. Surrts, D. P. Belknap, San U.S. 
2814. Bepsteabs, T. Wilson, Birmingham. 


15th June, 1882. 


2815. VentiLatine, &c., Arr, A. B. Brown, Edinburgh. 

2816. Fitter Press, J. Simpson and E. W. Parnell, 
Liverpoo! 

2817. Burciar J. Blomerley, Pendlebury. 

2818. SECONDARY J.8. London. 

2819. ADVERTISEMENTS, &c., P. Justice.—(Z. Brenta, 
Brussels. 

2820. Iron, &c., J. Beasley, Handsworth. 

2821. Srraps, IB. Brooks, Birmingham. 

2822. Pontoon DECK-HOUSE, J. Littlejohn, Wallsend- 
on- 

2823. ites Currents, C. Westphal, Berlin. 

2824. Correz, H. J. Haddan.—({&. A. Grote, Germany.) 

2825. Dressinc Stones, H. J. Haddan. 
+(C. G. Rider, Germany.) 

2826. LEADEN Frisre, F. J. Cheesbrough. 
A. K. Eaton, Brooklyn, N.Y.) 

WIRE Ropes, F. C. Guilleaume, Germany. 

2828, ATTACHING Kyoss, E. H. Baxter, Birming! 

2829. Fiusnine Drains, R. R. McKee, Kirkcaldy. 

2830. Execrro-motors, W. E. Ayrton and J. 
London. 

2831. Music Stoots, W. Morgan-Brown.—(E. C. Tous- 
saint, Switzerland.) 

2832. Fiap Vatves, E. Edwards.—(E. Roche, France.) 

2833. Frre-aRMs, z Robertson, London. 

2834. WATER-CLOSETS, A. M. Clark.—(J. J. Frey, U.S.) 

2835. Soap, W. R. Lake.—(J. Vienna.) 

2836. Nirric, &c., Compounps, W. R. Lake.—(H. 
Gruson and A. Hellhog’, Germany.) 

16th June, 1882. 

2837. Water Taps, G. Se sen., and G. Chis- 
holm, jun., Stirling, N.B. 

2838. Rinc Macurivery, G. Perkins, G. Wim- 
J. H. Evans, Manchester. 

. Rerarsise Heart, C. P. D. Chittenden, Lee. 

. MEASUREMENT, of VeLocity, H. Shaw, Bristol. 

. Stream Borers, A. D. Barclay, Kilmarnock. 

2. Vessets, R. Atkin, Clapham. 

Heatine Arr, &c., L. Mcintyre, Glasgow. 

Panes, &c., J. H. Browne, Cleobury Mortimer. 

. INCANDESCENT Lamps, A. Pfannkuche, London. 

. Brake, E. Foakes, 

Printinc MACHINEs, H. Johnson. — (Z. 
Anthony, New York.) 

2848. Excines, T. H. Ward, Tipton. 

2849. Presses, J. H. Johnson.—(P. D. and B. D. 
Brenot, Paris.) 

2850. Suprtyinc &c., Water, J. H. Johnson.—(A. 
Dumas, Paris.) 

2851. Furnaces, J. Mason, Eynsham 

2852. WEAVING, W., A., A, A., E., &J. Briggs, Whit- 
worth, near Roc ale. 

2853. Pipe Jomnts, J. H. Moore, Bournemouth. 

2854. Venicies, J. U. Burt, London. 

2855. ADJUSTING Doors, 8. A. Say, London. 

2856. Arr-TEsTinc, &c., InsTRUMENTS, F. H. F. Engel. 
linkerfucs, Germany. ) 

17h June, 1882. 

2857. Inzectors, A. H. Smith, Noi 

2858. Sarery SADDLE-BARS, R.S8 , London. 

2859. SaSH-WEIGHT ATTACHMENTS, H.C. Tucker, Peter- 


2860. Tricycies, R. Neal, New Benwell. 

2861. Srorinc, &., Foop, E. Edwards.(S. Schreiber, 
Hanover, Germany. ) 

2862. HypRo-Ex TRACTORS, E. Edwards.—(C. Brecheissen, 
Blbeut, France. 

2863. CHECKING E Senet H. R. Landon and G. L. 


2864. Fasrics, E, de Pass.—(@. Davis, U.8) 


erry, 


2865. H. A. Bonneville.—(Z. U.S.) 

2866. Apparatus to take up SLack Cuarn of Hosts, 
G. Allix, London. 

2867. Gas Recutators, A. J. Boult.—(P. teas France.) 

2868. Currinc Stones, J. Thomas, 

2869. Suups’ RuppErs, M. Cotter, 

2870. Catoric Exorng, A. M. Clark. -(J. Schweizer, 
Switzerland. 

2871. DyNAMO-ELECTRIC J. Gordon, London. 

2872. Spier, J. T. Board, to! 

2872. &., | G. E. Vaughan.—(F. Lir- 


sore Sopa, H. Gaskell, jun., and F. Hurter, Widnes. 
2877. AscERTAINING the we) of Water, W. R. Lake. 
C. de Nordeck, P 
2878. Vatves, E. M. Weck, Berlin.) 
19th June, 1882. 
2879. Prixtinc Macuines, J. H. Johnson. —(Z. 
Anthony and J. EB. New York.) 
2880. Szwinc Macuns Fairweather, Manchester. 
2881. MeasuRINe, J. Scruby, Romford. 
2882. Wrxpow-BLIND Apparatus, W. Laycock, Sheffield. 
2883. Lusricatine, E. .—(F. Tovote, Germany.) 
Preparinc Co.ours, B. Gréné, London. 
2885. DynaMmo-ELEcTRIC, &c., Macuings, J. A. Berly. 
—+(F. V. Moquaire, Paris.) 
Macuines, J. H. Johnson. 
Anthony and J. EB. Harvey, New York.) 
2887. Countine, &c., Apparatus, F. Petersen and 
J. H. R. Dinsmore, Liverpool. 
2888. Capsrans, &c., 8. Baxter, London. 
2889. Staces, C. D. Abel.—{R. Gwinner, v. Kautsky, 
Cc. Dengg, and F. Roth, Vienna.) 
2890. Enornes, &c., G. Allan & R. go Sheffield. 
2891. Corsets, &c., 8. Dixon, Whitehill, Peterfield. 
2892. Scrapers, J. G. Perkin and J. Scott, Toke 
2893. Firrine Teer, E. Reading.—(Dr. Butiner, U.8.) 
2894. Corn, T. Isherwood, U.S. 
ee et MATERIAL, W. R. Lake.—(F. J. Petry, 
Tienna, Austria. 


na, ) 

2896. Suunts or Switcues, C. T. Howard, U 

7. Brakes, W. R. Lake.—(J. Woods, 
Exscrric Lamps, A. Swan, Gateshead. 

2899. Eastne Srratns, R. A. Ray, Great Grimsby. 

2900. Promorinc ComBUSTION in Furnaces, A. M. 
Clark.(T. Brennan, W. G. Munn, W. J. Duncan, 
W. A. Meriwether, and C. G. Davidson, Louisville.) 

2901. Propucinc a Continvovus CurRRENT of Arr, E. 
Edwards.—(B. ong 

2902. ELEecrric Meters, J T. Sprague, Birmingham. 


ons Protected for Six cos mel op 

of Complete "Specificatio 

2744. Dynamo-ELEcTRIC Macuines, &c., J. 
London.—A communication from J. J. and T. 
McTighe, Pittsburgh, U.S.—10th June, 1882. 

2765. Prixtinc J. H. J: mdon.— 
A communication from E. Anthony, New York, 
U.8.—13th June, 1882. 

3770. Two-wHEELED 8. Pitt, Sutton.—A 
communication from P. Herdic, Philadelphia, U.S. 
—13th June, 1882. 

2811. LUBRICATORS, B. J. B. Mills, London.—A com- 
munication from G. H. Jewell, Chicago, U.S.—14th 


June, 1882. 

2813. Sairts, D. P. Belknap, San Francisco.—l4th 
June, 1882. 

2347. Macuryes, J. H. Johnson, London.— 
A communication from E. Anthony, New York.— 
16th June, 1882. 


2895. 


Inven 


Patents on the Duty of 
£50 has been paid, 


2346. Comprnc Woox, J. C. Walker, Shipley, near 
Leeds.—13th June, “+ 
2348. Corset Busks, A. jbson, Manchester.—13th 
June, 1879. 
2384. Disconnectinc Gear, J. Sample, Blyth.—16th 
June, 1879. 
Conpucrors, J. Barbour, Belfast.—23rd 
une. 
Mitts, H. Simon, Manchester.—25th 
une. 
= Coxe Ovens, H. Simon, Manchester.—28th June, 


2619. SEWING Macuinery, A. Keats, Newcastle-under- 
Lyne.—28th June, 1879. 

2828. SuLpHo-acips of Rosaniiivg, C. D. Abel, Lon- 
1879. 


J. Walker, London.— 
13th June, 1879. 


2358. Vessezs, J. C. Browne, London.—14th June, 1879. 

2403. Mixmxc Gases with Liquip Marrers, A. B. de 
Podewils, Munich, Bavaria.—17th June, 1879. 

2407. Coverine for Rotiers of Spinninc MACHINERY, 
A. M. Clark, London. —17th Tt 

2359. Exastic Wes or Ciora, J Derby.—14th 
June, 1879. 

2372. Vetocirepes, W. H. Thompson, London.—1l4th 
June, 1879. 

2391. Fuurp Merers, R. H. Gould, London.—l7th 
June, 1879. 

2553. Liguip Merers, R. H. Gould, London.—25th 
June, 1879. 
2624, Tanks, &c., I. 1879. 

2998. LUBRICATORS, J. Dewrance and G. Wall, 
London.—23rd July, 1879. 

2388. Surps, pin, London.—16th June, 1879. 

2416. Boats, B. J. B. Mills, London.—18th June, 1879. 

2499, RamLway J. W. Howard, Lon 
19th June, 1879. 

~ Hops, L. Naumann and C. Pohl, Plauen.—19th 

une, 

2408. Winpow Screen, 8. H. Sharp, Leeds.—18th 

P G W. W. Pilkington 

2434. Grinpinc Piate Grass, W. W. 
St. Helens.—19th June, 1879. 

2523 J. Hampton, Loughborough.—24th 
June, 1879. 

Paistixa Fasrica, J. N. Wilson, Flixton.—5th 

uly, 


on_ which the 
£100 has been 


2216. Cuiprers, T. L. Phipps and W. Burman, Bir- 
.—16th June, 1875. 

2226. VenTiLaTinc Garments, J. R. W. Luck, London. 

2240. Fixine EGRAPH Posts, J. er, 
Manchester.—18th June, 1875. ; 

2210. Lock or Jam Nots, J. F. Wiles, London.—l6th 
June, 1875. 

2341. Srop Motion Wixpinc Dovsiine Frames, T. 
Unsworth, chester.—28th Junc, 1875. 

2416. Stream Boivers, B. J. B. Mills, 
London.—3rd July, 1875. 


Patents Stam Duty of 


Notices of Enpention to Proceed with 


Applications. 
Last day for filing opposition 7th July, 1882. 

646. Composition for Protectinc Woop, &c., from 
Fire, H. H. Lake, London.—A communication from 
J. Wildi.—10th February, 1882. 

652. Lirrinc Apparatos, J. Stainer, Heckmondwike. 
—10th February, 1882. 

654. Lrsixos for Vext Fiv es, T. Fraser, Aberdeen.— 
10th February, 1882. 

672. We_pinc Metats, C. D. Abel, London.—A com- 
munication from J. Laffitte.—1llth Fe 1882. 
673. REFRIGERATING T. B. tfoot, 

London.—11th February, 1 

680. Stipe Vatves, D. Sheffield.—11th Feb- 

ruary, 1882. 


681. Door Hinces, J. W. Pitt, Liversedge. — 11th 
February, 1882. 

699. Looms, J. Hollingworth, Dobcross.—13th Feb- 
ruary, 1882. 

715. Buinps, R. M. Chevalier, London,—1l4th 
February, 1 
723. RecuLatine the Speep of Srgam Enoines, &c., G. 

and R. Matthews, Hyde. — 15th 

February, 1882. 

765. VESSELS, &e., W. May, London.—16th February, 
1882, 

773. Macurnes, J. Poole, Bradford.—17th 
February, 1882. 

786. VENTILATORS, &c., ‘2 M. Lamb, South Hamp- 
stead.—18th February, 1882 

847. Pusey, W. ‘eakin, London. —21st February, 
188: 


848. Vevoctr Epes, J. Humpage, Bristol.—2lst Feb- 


ruary, 

890. TestiInc Apparatus, W. C. De Wit, Amsterdam. 
Com. from C. D. Giibler.—23rd Fe , 1882. 

987. CorRuGATING Macarnes, V. B. en, Berlin,— 
27th February, 1882. 

963. PREVENTING RaILWay Cc. N. Leroy, 


974. Fans, C. Cockson, W: n.—28th February, 1882. 
994. ENGINES, Fielding, Gloucester.—lst 
March, 1882. 


1005. Tuses or Fives, W. H. Wood, Cookley. 
—2nd March, 1882. 

1164. Prorectine the Ixrertor of Graves, J. Walters, 
Kingston.—10th March, 1882. 

1229. NavIGATING FLUIDS, A. W. Lake, London.—A 
communication from T. "Hyatt. —l4th March, 1882. 
1258. Treatinc Disgases of the Turoat, E. 

Chabot, London.—15th March, 1882. 

1283. Fos in Posrrion on Rattways, 
J. Natt, London.—l6th March, 1882. 

1304. THRasHING Macuines, T. and W. Nalder, 
Wantage.—17th March, 1882. 

1477. HarvestTinc MACHINES, B. Samuelson and W. G. 
Manwaring, Banbury y.—Partly a communication from 
C. W. Marsh.—27th March, 1882. 

1734, CLEANING, ‘&e. ., TRAM-RaAILs, J. Remfry, East 
Indies.—12th April, 1882. 

2259. TRANSMITTING, &c., Sounps, W. Barney, London. 
—13th May, 1882. 

2336. Macuines, T. J. Uandford 
London.—A communication from W. A. Stern 
H. M. Byllesby.—18th May, 1882. 

2340. DyNAMO-ELECTRIC Macuing, C. Vincent, 
Holloway.—Partly a communication from W. B. F. 
Elphinstone.—18th May, 1882. 

2348. Incanpescent Evectric Lamps, 8. H. Emmens, 
London.—18th May, 1882. 

2349. E.ecrricaL Apparatvs, 8S. H. Emmens, London. 
—18th May, 1882. 

2419. Etecrric Arc Lamps, W. H. Akester, Glasgow. 
—23rd May, 1882. 

Last day for filing opposition, 11th July, 1882. 

703. Gas Enorngs, C. T. Wordsworth, Leeds, and H. 
Lindley, Salford.—l4th February, 1882. 

707. Roturse Pampuiet Covers, W. P. Thompson. 
London.—A communication from E. L. Miller an 
W. H. Rohrer.—14th February, 1882. 

726. Biockrxe the Fronts of Boors, 8. Hudson, Bel- 
grave.—lith February, 1882. 

729. Fotpine Packinc Cases, E. I. Billing, Chelten- 
ham.—15th February, 1882. 

743. Uriisinc Sewace, G. H. Gerson, Berlin.—15th 
February, 1882. 

746. VentiLaTine Apparatus, T. F. Wintour, London. 
—l6th February, 1882. 

750. TRANsMITTING Motion, W. London.— 
Com, from J. Coirarrd.-—16th 

758, TeLecraPH INSTRUMENT, F. J. Cheesbrough, Liver- 
pool.—Com., from W. A. Shaw.—16th February, 1882. 

768. &c., for Rattways, H. T, Grainger, Lon- 
don.—17th February, 1882. 

772. Look-up Stanps for Borries, &c., J. Ridge, Shef- 
field.—17th February, 1882. 

T. Wall, Longfleet. — 17th 


my 

Abel, London.—A communication from 

Dr. H. A. February, 1882. 

779. E. Outram, Greetland.—Il7th Feb- 
ruary, 1882. 

782. Wixpinc Apparatus, W. T. Stubbs and J. Corri- 

, Manchester.—17th February, 1882. 

824. Drivine, &c., STAPLEs in W. R. 
Lake, London.—A communication from I. W. Hey- 
.— 20th February, 1882. 

Lamps, Rapieff, London.—2lst Feb- 


sal. Kyitrinc Macuines, J. W. Watts, 

.-—2lst February, 1882. 

ADDLEs of Bicycies, C. Edwards, Bir- 
mingham.—2lst February, 1882. 

864. Furnaces, J. H. Johnson, London.—A communi- 
cation from the Société Nouvelle des Forges et Chan- 
tiers de la Mediterranée.—22nd February, 1882. 

872. Evectrropes, F. Des Veeux, London.—Com. from G. 
Cumming & C. M. Brinkerhoff.—23rd February, 1882. 

892. Dryinc Sewace, J. H. Johnson, London.—Com. 
from E. Coignet.—23rd February, 1882. 

942. Hair Ciasps, F. L. R. Kopp, Hamburg.—27th 

February, 1882. 

957. Spinat Support, G. E. Vaughan, London.—Com. 
from P. J. Le Belleguic.—27th February, 1882. 

958. Curtinc and Reexinc Paper, W. Colley, Lon 
don.—27th February, 1882. 

993. Pocket HaNcER for Hats &c., A. M. Clark, Lon- 
don.—Com. from T. McDonald.—ist March, 1882. 
998. Rinc SPINNING, 8. Brooks and A. 

Holden, Gorton.—2nd March. 

1065. Birxps or Screens, J. Wetherilt, London,—6th 
March, 1882. 

1080. Reets of Rearinc Macutnes, A. M. Clark, Lon- 
don.—A communication from F. F. Kanne and L. 
Z. Rogers.—6th March, 1882. 

1125, SusPeNDING Beps, F. Lebacq, Bruxelles.—8th 


March, 

1188. Wueat, J. Walworth, Bradford.— 
llth March, 1882. 

1255. REPEATING SMALL-aRM, F. J. Cheesbrough, Liver- 
pool. —Com. from J. Nemetz.—l5th March, 1882. 

1288. IncanpEscent Lamps, J. B. Rogers, London. — 
16th March, 1882. 

1362. Permanent Way, A. Riche, Brixton. — 2lst 
March, 1882. 

1387. VaLves, W. Teague, March, 

1409. ARmouR P ates, H. Prussia. — 
March, 1882. 

1468. FIREPROOF, &c., Piates, C. D. Abel, London.— 
‘A communication from J. Nagel.—27th March, 1882. 

1471. Packie, W. V. Ley, Liverpool. —27th 
March, 1882. 

1618. Evecrric Lamp, J. B. Rogers, London.—8rd 


April, 1882. 
1760. Dynamo Macurves, J. B, Rogers, London. —13th 


1882. 

1982, MAGazines, G. E. Vaughan, London.—A com- 
munication from J. Werndl.— 27th April, 1882. 

1999. AccumULATING, &c., Currents, J. B. 

rs, London.—27th April, 1 

2087. Sronce Fisuine Nets, H. Haddan, London — 
Com. from E. Arapian and L, Isaacs.—3rd May, 1882. 

2136. Iycanpescent Lamps, J. Rapieff, London.—6th 
May, 1 

2263. Secoxpary Barreries, A. Tribe, London.—13th 
May, 1 

2352. J. Preston, Stratford-le-Bow.— 
18th May, 1882. 

2391. Seconpary Batrenries, J. Pitkin, London.—20th 
May, 1882. 

2894. 8. 
Southampton.—22nd 

2412. Grounp Marker, T. 


London, and J. Carter, 
la, 
Leeds.—22nd May, 


1882. 

2414, INSULATING Mareriats, J. A. Fleming, Hamp- 
stead.—22nd May, 1882. 

2420. Decorative Wats, &., W. 8. Morton, Edin- 
burgh.—23rd May, 1882. 


2423. Morors, W. P. Thompson, London.—A commu- 
nication from 8. Marcus.—28rd May, 1882. 

2424. Srzam and Hanp Sreerine Enoines, A. W. Pat 
and G. W. Robertson, w.—23rd May, 1882. 

= Borriine Apparatus, F, Foster, London.—28rd 


1882. 
Execrric Lamps, G, G. André, 
g.—28rd May, 188 
2452. Lamps, J. Wetter, New 
—Com. from L. Nothomb.— 24th’ M 
2471. BLuz CoLouRino Marrers, R. Hackney 
_ Wick. —24th May, 1882. 
Wasitne anp Rinstnc Bortues, Lofts, Cherry- 
—B8lst May, 1882. 
2630. Dynamo-ELEcTRIC Macuines, A, J. Jarman, 
London.—5th June, 1882. 
2662. Kins, J. Davies, Kearsley Moor.—7th June, 1882. 
2719. Courtine, AppaRaTus, W. R. Lake, London, 
—Com. from E. H. Janney.—9th June, 1882. 
2744. DyNamo-ELEcTRIC Macuines, J. Imray, London. 
—Com. from J. J. and T. McTighe.—10th Pare 1882. 
2770. Two-wHEELep 8. Pitt, Sutton.—A 
communication from P. Herdic.—13th June, 1882, 


Patents Sealed. 


(List of Letters Patent which passed the Great Seal on the 
16th June, 1882.) 


5548. Vacuum Pumps, L. A. Groth, London.—19th 
December, 188 


5551. ARMatuREs, J. H. Johnson, London. — 19th 
December, 1881. 

5554. Fasrenine, &c., gg B. C. Cross, 
Dewsbury.—19th December, 1 

5595. Execrric Cauis for &c., A. W. 
Lake, London.—2lst December, 1881. 

5626. BLeacnine and Yarns, &c., J. Auchin- 
vole, Glasgow.—23rd December, 1881. 

5628. Macuinegs, L. A. ‘Groth, London.—23rd 
December, 1881. 

5702. Sockers or Hoipers for Lamps, J. W. Swan, 
Newcastle-on-Tyne,—28th December, 1881. 

5731. Direct-actinc Gas Furnaces, R. 8. Casson, 
Brierley Hill.—30th 1881. 

74. Morive-power, W. Tibbits, Clifton. — 6th 
January, 1882. 

= ae A. and I, Jacobs, London.—7th January, 


Gray, &., H. J. Haddan, London.— 
19th January, 1882. 

273. Umprevias, &., H. J. Haddan, London.—19th 
January, 1882. 

297. Gatvanic Batreries, J. and A. J. Higgin, Man- 
chester. — 20th 1882. 

$24. Krrcnen Ranoes, H. M. Ashley, Knottingley.— 


23rd January, 1882. 
573. for W. Haythornthwaite, 
Blackburn.—6th F Ty, 
702. BLow1na, H. Wilson, Stockton- 
on-Tees,—13th Februa: 
H. London.—lith Feb- 


737. FURNACES, J. 
ruary 

858. &c., Firngs, K. and J. 
and R. Owen, London.—22nd February 

1023. Ixpicatixe, &. the CURRENT 
Generators, T. J. Handford, London,—3rd March, 


1882. 

1127, Treatixe Fiesn and other ANIMAL Martrer, J. 
Imray, London.—8th March, 1882. 

1139, Evecrric Macuuygs, T. Handford, London.-- 
9th March, 1882. 

1142. Execrric Macaines, T. J. Hand- 
ford, London.—9th March, 1882. 

1191. RecutaTinc ELEcrric Macuines, T. J. Hand- 
ford, London.—1l1th March, 1882. 

1249. ARMATURES, cL Levey and E. Lumley, Lon- 
don.—15th March, 1882. 

1418. WEAVING Looms, A. Rollason, Manchester.—24th 
March, 1882. 

1561. Coat Gas, J. Walker, Leeds,—3lst 
March, 1882. 

1593, Guoves, H. Urwick, Wandsworth.—lst April, 
1882. 


1625. Recoverino Leap, &c. , from Fumes, 
E. A. Cowper and T. Sopwith, London,— 4th April, 


1882. 
1675. Stipe Vatves, &c., D. Halpin, London.—6th 
April, 1882 


pre ad 
1933. Lire-PREsERVING Martrresses, A. A. Young, 
Boston, U.S.—22nd April, 1882. 


(List of Letters Patent which passed the Great Seal on 
the 20th June, 1882.) 


5587. Fence Wire, G. Brewer, London.— 
December, 1881. 

5591. Liquips, C. H. Roeckner, Newcastle- 
on-Tyne.—2lst December, 1881. 

5611. Mitis, E. Edwards, London.—22nd 
December, 188 

5622. Automatic Harmonica, W. P. Thompson, Lon- 
don.—23rd December, 1881. 

5630. Musica. Instruments, J. B. Hamilton, Green- 
wich.—23rd December, 1881. 

5636. Cc Errington, Coventry.—23rd 
December, 1 

5639. ALARM D. 8. Garau, 
London.—23rd December, 1 

5640. MACHINES, Godfrey, Clapton. —23rd 

1. 


er, 1 
5646. MECHANICAL W. 


5648. Cur and. Wrovont Naits, J. Grimshaw, 
Leeds.—24th December, 1881. 
Workixo Evectaic Cuo Cuocks, &c., E. G. Brewer, 
mdon.— December, 1 
5658. Pickers, E, Hollingworth, Dobcross. — 24th 
December, 1881. 


5676. BLACKING, &c., Learner, W. Morgan-Brown, 
London.—27th December, 

5681. DYNAMO-ELECTRIC J. Richardson, 
Lincoln.—27th December, 188 

5682. VeLocipEepgs, J. White mae. Asbury, Coventry. 
—27th December, 1881. 

5717. eg W. Willeringhaus, London. — 30th 

1 


December, 1881. 

5718. Wixnp MusicaL W. P. Thompson, 
London.— 30th December, 188: 

5726. Wispinc Macuines, R. T. Speight, Brad- 
ford.—30th December, 1881. 

5733. Musica. insTRUMENTS, W. P. Thompson, 
London.—31st 

389. MaGazInE FIRE-ARMS, W. R. Lake, London.—26th 
January, 1 

552, KNIFE-CLEANING Macuines, W. H. D. Jones, 
Brixton-rise.—4th February, 1882. 

643. Appliances for Gas BURNERS, W. Plun- 
kett, Dunstall Priory. —10th February, 1 

955. and PaRtina MeErALs, F. ‘Wirth, Frank- 
fort-on-the-Maine. —27th February, 1882. 

1158. Reservoir Pen-noupers, G. R. Hughes and T, 
Carwardine, Hampstead.—1l0th March, 1582. 


List of Spostiestions published during the 
k ending June 17th, 1882. 

*313, at oan 4d.; 3865, 2d.; 4697, 6d.; 4823, 4d.; 
4839, 6d.; 4901, 6d.; 4918, 8d.; 4926, 4931, 6d.; 
4933, 2d.; 4948, 1s.; 4849, 2d.; 4954, 6d.; 4962, 6d.; 
968, 6d.; 4972, "6d.; 4974, 4980, 28. 2d:; 4987, 24.5 
4904, 2d.;° 4995, 8d.; 


5017, 10d.; 5018, 8d.; 5019, 2d.; 5021, 6d.; 5023, 6d.; 
5024, 6d.; "5026, 2d.; 5029, 6d.; 5030, 5031, 6d.; 
5032, 6d.; 5033, 2d.; 5034, 2d.; 5035, 6d.; 5086, 6d.; 
5039, a; 5040, 6d.; 5041, 2d.; 5042, 2d.; 5043, 2d.; 
5044, 2d.; 5049, 2d.; 5047, 6d.; 5048, 6d.; 5049, 8d.; 
5052, 2d.} 5054, 2d.; 5055, 2d.; 5056, 8d.; 5059, 6d.; 
5061, 8d.; 5063, 2d.; 5066, 4d.; 5068, 2d.; 5069, 2d.; 


P yner, Liverpool. 
2790. ALBUMS, A. Aron, London. 
2350. Hicu-pressurRE Fitters, J. J. Royle, Man- 
chester.—13th June, 1879. 
23 
Thompson, London.—24th December, 1881. 
5647. Srzamsuips, &c., W. P. Thompson, London.— 


JUNE 28, 1882. 
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5070, 6d.; 5071, 44.5 5072, 8d.; 5078, 6d.;. 5074, 
5076, 2d.; 5077.’ 9d.; 5078, 2d.; 5080, 6d.; 5081, 6d.; 
5082, 2d.; 5085, 2d.; 508 5088, 2d.; 6d.; 
5101, 6d.; 5102, 6d.; 5107, 6d.; 8113, 5114, 44.5 
5121, 6d.; 5125, 6d.; 5143, 8d.: 5207, 4d. 5283, 4d. 
$206, 6d.; 5691, 4d.; 6d.; 1018, 6d.; 

6d.; 4d,; 1800, 4d.; 


*,* Specifications will be from 
the Patent-office on receipt of the amount of price and 
tage. Sums exceeding 1s, must be remitted b; 
Post-otfice Heade at the Post-office 
High Holborn, to Reader Laat, her ber Majesty's 
Patent-office, 8 
London, 


ABSTRAOTS OF SPECIFIOATIONS. 


Prepared by ourselves ly for Tur ENGINEER at the 
office of Her Maj 


's Commissioners of Patents, 


2439. PREPARATION AND APPLICATION OF Moss 
Peat, F. Versmann, New Charlton.—2nd June, 
1881, from B. Meyer and Co., 
Brunswick.) 4d 

This relates to the preparation for useful purposes of 
moss peat of the genus sphagnum, 

Macuines, J. Hope, Providence, 
U.S —6th September, 1881.—{Void.) 2d. 

The First part relates to the stylus or tracing point, 
which, instead of voy permanently fixed to the 
tracer- “carrier, is so attached thereto that it can be 
caused either to revolve merely upon its own axis, 80 
as to mark a pointing, or to make a small circle, the 
diameter of which can be graduated or regulated as 
required. The object of the Second part is to make 
zigzag lines, and this part of the invention is attached 
to the main carriage of the machine, 

4697. Exastic Corton, G. G. de Luna Byron, Brighton, 
—27th October, 1881. 6d. 

This relates to treating cotton fibres with super- 
heated steam im rey with such chemicals as 
alkalies, potash, alum, or other salts, for the purpose 
of rendering such cotton elastic. 

4823. PuotocrapHic Cameras, 7. Bolas, 
—8rd November, 1881.—(Not proceeded with. ) 4d. 

This relates to the general construction of the pho- 
tograpnic camera. 

4889. Device, S. Danischewsky, Paris. 
—4th November, 1881. 6d. 

This invention relates to a nut-locking device in 
= wee spring catches or tongues cut out of a plate 

interposed between the nut and the piece which serves 


4839 


for its bearing or fulcrum, against the nut with 
the object of ts of itself, or 
shaking loose having been screwed in place and 
suitably tightened u e drawing shows the device 
with two spring or tongues, 
4901. VeLocirepss, &c., B. Phillips, Westminster. 
—9th November, 1881. 
to diferent driving a) tus ; 
and Secondly, to the m of carrying a on 
the axle and within a wheel. . ° 
4018. Raisinc Sunken VessExs, &c., J. Standfleld and 
J. L. Clark, Westminster,—9th November, 1881. 8d. 
This consists, First, in the several forms of grippers 
and apparatus connected therewith, adapted for laying 
hold of sunken vessels, and for raising the same ; 
Secondly, in the arrangement of d. 
apparatus, for giving motion under water. 


4926. Dicornc aNp oTHER MacHINERY FoR CULTI- 
VATING C. Darby, Chelmsford.—l0th 
N , 188 


This relates saiite to the construction of g 
machines with a series of narrow suppo’ wheels 
set upon an axis at short distances apart from one 
another, and with a series of digging tools. radiating 
out from a shaft parallel with the axis of these wheels, 
entering into the spaces between 


4931. or Benpinc over THE EpcEs oF 
Puiates, J. Lyall, Govan. November, 
This relates to the construction of apparatus for 
internal flanging of boiler and other plates, in which 

a roller or series of rollers fitted on a piece 

are caused to revolve round a central x and to 

move forward in a direction parallel to their axial 
line while bearing on and pressing over the internal 
edge of the plates. 

4033. Arraratos FoR Propuctno Optica 
W. W. Baggally, K —10th 
1881.—(Not proceeded with.) 2d. 

This an whereby an 
placed in a to the said 
apparatus wi ites reflected in such a manner that the 
image or reflection of the said object will be very clearly 
seen by a m looking into the said apparatus, 
whilst the object itself is invisible to him, thus pro- 
ducing special illusions of an interesting and amusing 
character. 

4949. APPARATUS APPLICABLE TO WATER CISTERNS, 
&c., FOR ENSURING A SUPPLY OF WATER DURING 
Frost, W. F. Padwick, Redhill.—1lth November, 
1881.—{ Not proceeded with, ) 2d. 

This relates to a heating apparatus applied to 
a &c., for maintaining the water above freezing 
poin' 

4954. Apparatus ror Propuctna Crossina 
Motion FoR SEL¥F-acTinc MULES FOR SPINNING 
AND Dovusiino, A. Metcalf, Preston.—l2th Novem- 
ber, 1881. 6d. 

This relates to the forming of the cops on the “ self- 
acting mules” by a double action of the faller, a 
corresponding double action of the winding of the 
yarn on the spindle, whereby the yarn is crossed twice 
during such stretch of the mule instead of once. 
4962. I:iustRaTING OBJECTS FOR THE TEACHING 

or Reapina, Notation, &., B. Sykes and C. @. 
Abbott, Huddersjleld.—12th November, 1881. 6d. 

This relates to the employment of a series of revolv- 
ing dises for the purposes of illustrating objects for 
the teaching of reading, &c. 

4968. Trunks, Boxes, &., W. B. Worger and EB, M. 
Richford, London,—12th November, 1881. 6d. 

This relates to a trunk, box, case, or bag fitted with 
drawers, shelves, trays, or partitions, and constructed 
with a recess below, above, or at either side of the said 
drawers shelves, trays, or partitions, in combination 
with a door or doors working on pivots running in 
grooves in the said recess or recesses, the said door or 
doors being received therein when opened. 


4072. Fasteners, &c., W. F. Lotz, London, 
—l4th November, 1881. communication Srom 
G. W. McGill, New 
This consists in a ving two 4° pene- 
— shanks made of and held toge' 


lel a top piece, ada — 

the to be forced 4 

material to be bound or ticketted, each ‘shank fo Ree 

a separate opening in the material for itself, and by 

reason of its pin-wire form forcing aside the fibres of 

the material in its entrance without cutting, tearing, 
or otherwise injuring the same. 

4974. Appliance ror REstTING AND STEADYING THE 
ARM OF THE MARKSMAN WHEN Firina a GUN OR 
A. Atkinson, —l4th November, 
1881. —(Not proceeded with.) 4d. 

This consists in connecting the hand with the lower 
eng of the upper arm bya strap ending in two 
= a and made adjustable in length by means of a 


4980. Macuings, A. M. Clark, London. 
—14th November, 1881.—(A communication from 
Terry and Millet, Lunéville, France.) 2s. 2d. 

The invention is based on the application to that 
class of embroidering machine in which the fabric 
stretched on a frame is shifted by a pantograph at 
each stitch made, of a combination of needles and 
shuttles—the needles being placed on one side of the 

bric and the shuttles on the other—operating in the 
same manner as in sewing machines, that is to say, 
each needle being supplied with a continuous th 
from a spool, and receiving alternate rectilinear 
motion to pass the threads ugh the fabric, and 
throw out a loop which is traversed by a shuttle carry- 
ing its own thread upon a spool contained within it. 

4987. Boxes ror anp Measurine Riszons, 
&c., J. Beagarie, 8t. Neots.—15th November, 1881.— 
(Not ‘oceeded with.) 2d. 

The rolls of ribbon are arranged in divisions or com- 
partments in such manner that the ends can be readily 
omg through narrow ribbons in the front of the 

x, through which the ribbons are drawn, and cut off 
for retail purposes as required. 

4989. ComsineD AND TAssEL vor Um- 
BRELLAS, &c., A. G. Aaron, Novem- 
ber, 1881. 1. (Not proceeded. wi 

This consists of a band or slip See ak of elastic or 
non-elastic at hy provided at one vend with a 
button, stud, or one ber of any suit. 
device, and | at its other end with a loop, eye, catch, or 
other of the f. ig device. 

4990. Manvracture or Inpia-rvuBBER, J. Livermore, 
London.—15th November, 1881. 2d. 

This relates to the manufacture of ‘‘fine cut sheet 
rubber” of two or more colours, worked up so as to 
cause the colours to produce a marbled, mottled, or 
variegated appearance. 

4991. Lockers, &., C. E. Solomon, 
November, 1881. —(Not proceeded with. 

This consists in substituting for the ordinary hinge 
or other joint between the pendant and th y of 
the locket, &c., a ball-and-socket joint. 

4994. or RESIDUES Soap FactTorigs, 
H. J. Haddan, Kensington.—15t November, 1881.— 
(A comnunication P. Py, Algeria.)— 
(Not with 2d. 
is in first subj the residues to the 

action of a ed aden press to phot the lye, after 

whi e product is are moulded and dried, wen it is 
used for building purposes. 

4995. Apparatus FoR MEASURING AND RECORDING 
THE Speep or VesseEts, &c., C. BF. Kelway and F. 
Dyer, London.—15th November, 1881. 8d. 

This invention relates to improved methods of con- 
structing and arran the rotating apparatus or log 
and the frame which carries it, as well as the support 
in which the frame is arranged, in such manner that 
the entire ap and ther fn little room, 
whilst it can adjusted, — n the > position 
in which it is 
recorded, or in that in which it is } 4d into the 
ship and’ kept secure from injury until again required. 
4906. Macuinery For EFFECTING THE 

oF Bopiks FROM EACH OTHER, H. J. 
Smith, Glasgow.—15th November, 1881.—(Not pro- 
ceeded with.) 4d. 

The machine is constructed so that two circular - 
other shaped —— provided with inlets and outlets 
which ma be protected by filtering apparatus, rotated 
together about the same axis, and whose edges, flanged 
and so arranged as to obtain ‘close and perfect contact, 
are brought together or separated during rotation. 
4998. Drivine Banps, M. H. Smith and F. Fleming, 

November, 1881.—(Not proceeded 
wii 

The driving bands or rope belts are of a cross section 
about equal tides or square. 

40999. Sewine Macurngs, W. Morgan-Brown, London. 
—15th November, 1881. at communication from N. 
Wheeler, Bridgeport, U.8.) 8d. 

nae relates to Amprovements on the Wheeler and 


Wilso: pe in a four- 
motioned feeding dovies 


having an 
ion and fixed fulcrum proj laterally 
from but one side thereof in the same di ion as the 


said ‘over! portion, combined 
rock shaft, which receives the said ~~ the thickness 
of the said arm and the length of the said fulcrum 
peat one to firmly support the po end of the 
by the fulcrum extended only from one side, 
= prevent the bar from twisting or turning. 


5000. Arr Pomps, C. H. Stearn, New- 
castle-upon- —15th November, 1881. dd. 

This consists, First, in the combination with 
mercurial air pumps of an automatic feeding oy 
ratus, whereby the fallen mercury utilised is repea 

restored to its original elevated source ; Secondly, = 
the combination in mercurial air pumps of a fall tube 
or fall tubes of less length than the barometric 
column, with the automatic feeding apparatus, the 
said fall tube or fall tubes being placed in —_ 
cation with or enclosed in a tube or recep 
partially exhausted of its air by a mercurial air cum 
or other equivalent appliance. 


5001. APPARATUS FOR FACILITATING THE STARTING OF 
Tram Cars, &., H. B. White and B. Zieschang, 
— November, 1881.—(Not proceeded 


This ~~ generally in applying the draught of 
the horses or motive power engines employed direct 
to pete peripheries of one or more of the wheels of the 
vehicle, 
5005. J. London.—15th Novem- 
ber, 1881.—(Not 2d. 

This relates to t a “— chief object being to 
construct a machine of this description so that the 
driving or main wheel thereof may be directly operated 
by the feet of the rider, as in the case of a bicycle. 


5007. Motor, A. M. Clark, London.—15th November, 
1881.—(A communication from J. Sutcliffe, sen., 
Huntsville, U.S.)—(Not eeded with.) 2d. 

This consists of a tubular lever pivotted on the 
aee edge of a water tank, the inner or longer end of 

lever terminating in a bulb or a hollow vessel, 
and the outer end connected bya connecting rod with 

a cog wheel engaging with a pinion on the driven 

shaft. This rod is connected by means of a second 

connecting rod with a pivotted box containing a 

weighted ball or its equivalent, which box is arranged 

above and attached at the end opposite the one with 
which the rod connects to a bellows having a flexible 
tube which leads to the tubular lever. 

5008. MANUFACTURE OF Crum Tunes, S. Fox, 
Leeds.—15ith November, 1881. 8d. 

This consists in the use, for the — of bending 
corrugated metallic plates to the form of tubes, of a 
machine comprising a combination of three corruga’ 
or grooved rolls, whereof two are m: rolls and are 
arranged to act as gripping rolls, and the third roll is 


one with similar corrugations to 
eri 
rolls, in such a 
so acts upon a 
plate Je under treatment as to form the same 


Macuinery FoR Movnpinc AND CASTING 
Whitley, Leeds.—15th 
November, 1 8d. 


This consists a a : centrifugal machine for moulding 
or casting metal, of the use of a mould, frag aera an 


5011. Rarways anp Tramways, J. Livesey, Westmin- 
ster.—15th November, 1881. 

One part of the invention consists in the formation 
of a metal chair to be secured to an iron sleeper, only 
one bolt being required for fastening both the rail and 

chair to the sleeper, and the slacking of this bolt 
permitting the to be taken out or placed in posi- 


tion. The drawing is a section of the construction 
adopted in securing a fl rail on the sl 
Another improvement relates to the construction of a 
support for a tramway rail, which at the same time 
acts as a sleeper to carry the rail, and also as a rest or 
support for the pavement along the rail side, both 
vertically and laterally. 
5013. Looms, J. Thompson, Blackburn.—16th Novem- 
-—(Not ceded with.) 2d. 
e part re! to an arrangement of appa- 

ratus which can be readily placed i or out of 
required for the of lifting the “ 

catch” vig! & alternate beat of the slay, so as 

one a double thickness or solidity when beating or 

ocking up the headings or cross borders in woven 
fabrics. The — relates to the apparatus for 
letting off the m the yarn beam, the object 
being to cause . on ng or tension upon the yarn to 
be always the same, notwithstanding the diameter of 
the yarn beam d as the gp 


5014. Encrves ror Power, C. Clowes, 
Stockbridge.—16th 1881.—(Not pro- 
ceeded with.) 2d. 

This relates to mechanism for transmi' motion 
from one shaft to a second shaft, and thence to a third 
shaft, for the purpose of multiplying the motive power. 
5015. Cootinc anp REFRIGERATING APPARATUS, J. 

F. Littleton, Battersea.—l6th November, 1881. 6d. 

The invention refers to cooling and refrigerating 
machines in which a solution of — ether, or 
other like gas is ited in tor by fire, 
steam, coil or otherwise. This gas, after passing 
through apparatus, such as an analyser, a rectifier, 


and a condenser, is collected in a receiver, from which 
it is allowed to flow into acooler. The communica- 
tion between the receiver and the cooler is formed so 
that the aa gas, before being allowed to expand 


in the is refrigerated by the which has 
previously expanded in the cooler. The shows 
the manner — an intensifier is to an 
ammonia 


5017. . A. Dardelle, London.—l6th Novem- 
ber, 1881. 10d. 
relates to a fire-arm or machin: 
structed and as to allow of f 
and during movement at any speed, the omale of fire 
constantly changing with the movement of the 
apparatus. 
5018. WwW. Sugg, West- 


purposes the hea’ ted king stoves, 
and for limiting the supply of = to the burners. 
5019. Torpepo Boats, H. F. Phillips, Hammersmith. 
—16th November, 1881.—(Not proceeded with.) 2d. 
The object is to insure an even keel, by which 
means the resistance will be reduced, with a conse- 
quent increase in the speed of the boat. 
5021. B. J. B. Mills, London.—l6th 
November, 188 communication from BE. A. 
Gibbs, New York.) 6d. 


This sists of a st d hollow su tol 
formed of butter, cocoa, ‘or analogous mate ps | 
adapted to enclose and hold any desired medicament 
or nourishment, and to be hermaetiesliy sealed by heat. 
5023. Apparatus FOR CHARGING THE SyPHONS OF 

WATER-CLOSETS AND URINALS, &c., 7. G. Messenger, 
Loughborough.—16th November, 188: 81. 6d. 

This consists essentially in the charging of a a syphon 
ging it into action by creating a head of 
water in an adjoining vessel in free communication 
with the syphon, said vessel being : a —a which is 
of small area pal with the cistern 
which contains it. 

5024. Manvuracture or BIcaRBonaTE oF Sopa, &. 
Carey, H. Gaskell, jun., and F, Hurter, Widnes.— 
16th November, 1881. 6d. 

The invention ‘consists in employing “‘salts,” or 
that form of crystallised carbonate of soda which is 
obtained by “ salting down,” or, in other words, the 
evaporation by heat of the solution of soda named in 
specifications of patents Nos. 2939, 1879; 608, 1881 ; 
and 1161, 1881; the said alkaline solutions being first 
purified ed by the processes named in the said specifica- 


6029. Manoracture or Fetts, &c., W. L. Wise, 
Westminster.—l6th November, 
tion from A. Marthaus, Oschatz, a 
Dresden.) 6d. 


divided, or separated, and formed into fleece upon a 
revolving apron Ag air-evacuating action of an 
exhauster, after which such fleece is subjected to the 
condensing action of rotating rollers, to some of 
pring te? endwise reciprocating motion is imparted ; 3 
and gut the d fleece is to the 
— on of =e rollers, whereof some have 
endwise movement between endless 
cloth wiles pressure, heat, and moisture are im: 
to the fleece under treatment, so that the material 


fed to the machine at one end leaves the machine at 
the other end as a continuous Pte felt product. 
5080. ror Locks, 


Shorland, Ith g 188i. 


material of any desired shape. 


6081. Apparatus EmMPLoYeD IN SPINNING AND 
Dovsuine Corton, &c., M. Dickie, jun., Stockport. 
—17th November, 1881. 6d. 

The principal feature of the invention is that when- 
ever an end or brea! ks the bobbin or spool from 
which that end is i prevented 
from revolving, and no yh A. delivery “of Phat par- 
ticular end or thread can take place until it is 


5082. Raiway Sienats, &c., 8. Brear 
A. Hudson, Bradford.—l7th November, 1881. 


This consists in the use of electrical magnets placed 
near the top and bottom of signal posts, su 
gnets being cted by 


weights of Portland cement, lias cement, 

cinder or coke dust, and marble dust are mixed with 

water, in which is dissolved about 1 per cent. of borax. 

= mixture is run into moulds to give the desired 
pe. 


5084. Sotzs anp or Boots anp Sxozs, F. 
Hocking, —lith November, er, 1881.—(Not 
This ph of wood, cane, or 
other suitable ‘the under or ide leather 
of the soles or heels of boots and 


5035. Apparatus ror Borr.ivc AERATED WATERS, 
T. Hayes, Walth —l7th , 1881. 


contents. 


APPARATUS FOR MIXING AND Gas, 
J. A. B. Bennett, King’s Heath, and B. P. Walker, 
Birmingham.—lith November, 1881. 6d. 
The drawing shows sectional elevation of the a 
tus in one of the commonest forms. A is the ent 
ready for connecting to any gas-pipe. The gas 


[S036] 


¥ 


a 
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side to side across the duct. 


5089. Apparatus For DISINFECTING WATER-CLOSETS, 
&c., T. Beddoe, Bermo -—17th November, 1881. 
—{Not proceeded with. 

This relates to the e! mployment of an earthenware 
be fitted with chemi compound for disinfecting. 
one side of the globe is a pipe leading the 

On the other side is a smaller 


supply water 
pipe which 1 to the closet pan. 
5040. Stoves anp J. B. Petter, Yeovil. 


—l7th November, 1 

The stove consists ae a cae or shell-shaped hood 
which contains the fuel, gas, or oil used for 
heat, and the smoke and “~~ % from which pass 
into the centre or axis of “the and are carried 
thence by one or more flues into “a. chimney, thus 
retaining the heat produced in the chamber from 
which externally a considerable amount of heat is 
obtained, as well as from the open fire direct in cases 
where fuel is used, or from the burners direct in cases 
where gas or oil is used. 


5041. Manuracrure or Ser Squares, J. Sims, Stoke 
November, 1881.—(Not proceeded 


The Cbhect ia to avoid the warping, shrink’ and 
swelling to which the o: wooden ae 
and angles as hitherto made are liable, 


5042. Locks or Fasrenrnas, G. H. Wildes, Lowndes- 
November, 1881.—(Not proceeded 


with.) 

The object is to provide a spring lock or fastening 
which can be opened b: bm sf on a stud or 
button which may be placed knob or handle of 
the drawer, door, or the like, on which the lock or 

is placed, 


ts in the met | = 
@ tube. like products or articles from wool, hair, or fibrous 
material in one process and in a continuous manner 
99, Od.; looz, 4d. — by the use of machinery or apparatus, so arranged 
interposed refractory mate such mo' g 
provided with ends, each having a liner, between 
which and the end itself refractory material is inter- § 
posed, 
The invention consists in forming the bush shank 
ev or neck part of the knob or handle, which is to fit 
KG upon and be secured to the spindle, of strong metal, 
A QS such as iron or steel, which is screwed or otherwise 
\y secured in a knob or handle of wood or other suitable 
N 
| YY N 
| WY YY 
UY 
* pieced-up,” and consequently no ‘‘ roller-lap” can be 
formed, and the waste of yarn is thus materially les- 
sened. A further a is that no other part of 
the machine is stopped, and hence a great economy of 
time and labour is effected. i 
athe This relates to improvements in apparatus used for 
FiG.e filling the self-stoppering bottles, and in which the 
sania bottle is placed in a frame, turned over partially for 
hi of filling, and completely turned over for the stopper to 
Q fall into the neck of the bottle, the pressure of the 
gas in the aérated water keeping the stopper pressed = 
id 4 against the neck or outlet of the bottle, and securing 
the 
= a 
= 
| 
Q CO) 
| 
=e 
| 
O 
— 
— = 
passes through the nipple in the direction of the 
arrow. The a B is quite open, so that air may 
freely enter the pipe C with the current of gas as it ‘ 
issues from the pipe A, where it is to some extent 
mixed with the nn The cross-bar J stretches from 
This relates to a means of on to the over- 
/ 
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5048. Macuines, F. H. F. Bngel, Hamburg. 
—l7th November, 188 1.- (4 communication Srom J. 
+ hey Schultze, Hamburg.)—(Not proceeded with.) 


This relates to that class of waihing machines 
wherein the load bridge or by 
levers used for transmitting the nm of the idge or 
platform to the weigh beam. 

5044. Cuurivation or Lanp, R. C. Coulson, ee 
—l7th November, 

5045. Appiiances ror AcTuaTina BRAKEs, 
J. Mcl. MeMurtrie, Glasgow, and H. Smellie, Kil- 
marnock.—l7th Nevember, 1881. proceeded 
with.) 2d. 

This comprises a new combination of appliances 
consisting of an ordinary cylinder and piston con- 
nected by the piston rod and levers to the brake block 
and a new regulating valve operated by the driver or 


other attendant, and through which steam or com- 
to and exhausted from the 
cylinder. 


&c., A. Wilson, Handsworth. 

N 

This refers to smiths’ inesrths and other like fur- 
naces as are heated by the combustion of gaseous fuel, 
such as is produced by the imperfect combustion of 
coal and coke, in a chamber or generator which has a 
limited supply of air, the essential product of the said 
imperfect combustion being carbonic oxide. 

5048. Recoverrse Russer Rusper Waste, C. 
A. Day, Dalston Rise.—17th November, 1881.—(A 
Srom N. C. Mitchell, Philadelphia, 

This consists in the mode of recovering rubber from 
rubber waste by first subjecting the mass of waste to 
the action of hydrocarbon vapour, and then by the 
action of strong sulphuric or muriatic acid heated ata 
high tempereture. 

5040. FOR AXLES OR 
Suarts, W. R. Lake, London.—1 November, 1881. 
—(A communication from P. ad Paris. ) 8d. 

This consists essentially in a lubricating bearing, 


in which the lubrication is effected by ca 

attraction and by suction caused by a vacuum 

pieces of cane or reed dipping into oil placed below 

the axle or shaft to be lubricated. 

5052. Exastic Packinc FoR GLAND AND OTHER 
Jorsts, A. T. Gibson, Fleetwood.—l8th November, 
1881.—( Not proceeded with.) 2d. 

A mandril of any desired size is coated with india- 
rubber or other gum, and then a canvas or other 
woven fabric is laid volutewise over the rubber or gum 
with rubber or other gum between the layers, and it is 

ntly vulcanised or baked, the mandril having 
been first withdrawn. 


5054. F axp Fasrexixcs ror Scarves, &c., 
G. Hopkins, Birmingham.—18th November, 1881.— 
(Not proceeded with.) 2d. 

This relates to the e ~ = 4m of a curved plate 
in which a hole is pun into which the pointed 
pin enters. 

5055. Bricks, &., J. A. Davies, Ebbw Vale.—18th 
November, 1881.— — (Not proceeded with.) 2d. 

This relates to the manufacture of bricks, &c., from 
slag and clay suitably prepared and combined. 


5056. Hor-am Encrxes, A. EB. and H. Robinson, 


5076. Wixpinc vor P. W. Pickup, 
Rishton, and Pilkington, 
The object is ie an 
to the winding ropes of engines used for raising men, 
coal, &c. 
5077. Merers ror Water, &c., H. H. Banyard, 
London.—2\st November, 1881.—{4 comm 
W. Germutz, Vienna.)—{ Not proceeded with.) 


The water or other po enters by the inlet 

channel, and through a mud reservoir and sieve into a 

ring channel, and from thence passes through oblique 

holes into the working room of the meter, and the 

said holes being bored in a uniform direction, a circu- 

lar — is imparted to the water, which actuates 
e turbine, 


5078. Liquips THE Form or Spray 
For Cootixc Rooms, &., W. von Nawroeki, 
Berlin.—2\st 1881.—(4 communication 
from Lochmann, ‘Schkendits, Prussia.)}—{ Not 
proceeded with.) 2d. 

This relates to an ap 
drawn up and mixed with steam, and |w 

ing turned into a spray. 

5081. Srergoryrrse Apparatus, F. Harrild, London. 
—2ist November, 1881. 6d. 

The inventor claims, First, a reversible bottom bar ; 
and Secondly, making the core bars of wood. 


5082. Inxstanp, J. H. Kjeligren, Sweden.—2lst No- 
vember, 1881.—( Not with.) 2d. 
This tes to an inkstand whereby a certain 

depth of ink is always maintained in the dipping cup. 


5085. Composition For RENDERING WRITING PAPER 
Ink ABSORBENT, B Putney.—2lst Novem- 
ber, 1881.—(Not 2d. 

The composition consists wa alum, 60z.; nitrate of 
silver, 5 grains; albumen, } oz.; distilled water, 
1 quart. 

5086. Kxrrrine H. M. Mellor, Nottingham. 

—2lst November, 1881. 6d. 

The thread layer is caused to lay its thread on tothe 
dividing sinkers during the time that a previousl 
partially-formed course of work is being com 
upon the needles. 

5088. Apparatus, R. C. Tucker, 
Liwerpool-road.—21st 1881.—{Not pro- 
ceeded with.) 2d. 


in which the liquid is 
hile discharg- 


This relates to the employment of an a: tus at 
suitable positions about a build appara- 
tus being in connection with a pipeor constantly 
—- with water or other Ruid for extinguishing 


R HOLDING AND TRANSPORTING MILK 


the cork in 
the vessel by means of a transverse hole ugh such 
cork, projecting lugs upon the neck of the vessel, and 
acord or wire passed through the hole and beneath 
and round the lugs before its ends are tied or attached 


5101. Heets ror Boots anp SHoss, 4. 

—22nd November, 1881.—(4 

communication from A. H. Christensen and G. Lund, 
Denmark,) 6d. 

The invention consists in making the bottom part 
of the heel movable, so that it ate easily turned 
round when worn on one side. 

5102. Leap axp Crayon Howpers, J. H. Johnson, 
London.—22ni Nove , 1881. communication 
trom J. Reckendorfer, New York. ) 6d. 

This ists in the of a handle, a tip 
provided with compressing faces, a rotary lead- “holding 
tube provided with lead-clamping jaws cnedtealle 
between said ape | faces, a longitu 
movable p ted with the lead oa 4 
to rotary movement thereto, and a reacting 


5107. Kimber, West Dulwich.—22nd 
881.—(4 from L. H. 


Manchester.—18th November, 1881. 8d. 

This relates to the construction of gas engines in 
which the air is alternately heated and cooled and the 
consequent expansion and contraction and variation 
of pressure is utilised to produce motive power. 
5050. Macuinerny For CaRDING AND SPINNING 

Cortox, &c., B. Edwards, London.—18th November, 
1881.—(4 communication from P. Fleury, Gonne- 
ville, France.) 6d. 

This consists in the method of combining 
mechanism with a carding engine, and actuating —~ 
regulating such spinning mechanism by means of 
toothed wheels, endless screws, and cam operating a 
lever, by which flexible chains or cords are made to 
set in operation rising and falling bars, which regulate 
the cotton spun on double rows of spindl ies. 

5061. Sream Enorves, J. Coles, Southwark.—19th 
November, 1881. 8d. 

This consists essentially in the combination with a 
steam engine cylinder, provided with steam and 
exhaust valves at both ends contained within cham- 
bers constructed in the covers, of combinations and 
arrangements of parts constituting the arrangements 
of gear for working the said valves. 

5063. Carriace Brakes, J. G. Mainwaring, London. 
—19th November, 1881.—(4 J. 
Hosken, Westfalen, Prussia.)—(Not proceeded with.) 

2d. 


The brake itself consists of a rod or rods of wood or 
metal serrated in the lower part, and fixed at one end 
in a nearly vertical position to the floor of the hinder 
or other convenient part of the vehicle by means of a 
bolt upon which it revolves. brake rod is suit- 
ably connected to the brake handle. 

5066. Macuinery ror Suapine Woon, H. J. Haddan, 
.—19th November, 1881.—(4 communica- 


blocks of wood, consisting essentially in moving a 

revolving cutter head up and down between piles ef 

blocks held fast by plates and hand levers. 

5068. Looms, J. L. Stewart, Bradford.—19th November, 
1881.—(Not proceeded with.) 2d. 

This relates to a combination of parts applied to 
“ sheddin ratus for operating and working the 
healds or Eeddine 3 in looms employed in weaving, by 
which means a positive steady is in 
upward and downward movement of ids or 
heddles, and also a steady pb to the 
engine. 

5069. Bacxsownes or Bicycirs, B. Wilson, Egre- 
mont.—19th November, 1881.—(Not proceeded with.) 


2d. 
This consists in the ees of two eo more) 
tubes, preferably oval or elliptical in 

5072. Corn Mitts, E. Phillips, 
November, 1881. 8d. 

This consists partly in ge a 
part having a deep annular groove 

the sides of are roughened and 

or curved grinding surfaces. 

5078. Corrine Purine Turnips, &., W. N. 
Nicholson and Newark-upon-Trent.— 
19th November, 1 

Instead of the — ‘flat disc, a hollow or convex 
conical disc is used, the knives being so arranged as 
to cut on the hollow side of the cone. There are 
arrangements for cutting the last piece in turnip 
cutters. 


5074. Tricyoues, &&., G. D. M , Dundee.— 
19th November, 1881.—(Not with.) 2d. 
This relates to the general construction of the 


Bellamy, Canada) 6d 
This relates to a horseshoe consisting of the horse- 


shoe proper or body, with or without a lip or 
ond provided with a spring or elas ic 
bar or frog protecto’ 


5112. Firrer C. D. Abel, London.—23rd No- 
vember, 1881 —(4 communication from F. Kleeman, 
Schonengen, Germany.) 6d. 

This relates to the —- of manufacturing filter 


in channels, 
method —— &. forming the slabs of pulverulent 


starch, or flour paste, 
moulds, then heated to 7 heat under exclusion 
oe Macurnges, A. Place, Maccleajield. -- 
rd November, 1881. 4d. 

nn vots of the cylinder 
catches on a movable piece or slide, so that they may 
be moved to and fro in order to turn the cy. 
either backwards or forwards as may be required, 
whilst the loom is at rest. 


5121. Cuarrs, L. Field, Birmingham.— 
November, 1881. 6d. 


the chair body. 
Screw &e., Waters, sen., and 
Vickerstaf?, Bir 23rd Ne ber, 1881. 


This relates maint to the construction of the 
internally and externally-screwed terminal of the 
handle, the fixed internally-screwed tubular part of 
the handle, and their combination with other parts of 
the screw spanner or screw wren 


5143. T. W. and Webley, Bir- 


881. 
This relates, First, to the method of constructing 
the lifter catch, by which the extractor of revol 
small fire- -arms is wor ked ; in the method 
an 


axis of the | 

cylindrical bolt of revolving 
from the — or the fi barrel of the same; 
ly, to the method of "palin the revolving 
a Fourthly, to the method of ejecting the 
t cartridges from breech-loading drop- 
y mond -arms ; and Fifthly, in actuating the hand 
lever of be concealed or 
bammers, means of a spring acting t 

of the said lever. 
5207. Waste on Spent Lime or Soap 
Gas Works, &c., B. L. Ransome, San Francisco, U.S. 
th November, 881. 4d. 


the waste 


The invention consists in con’ 
material or product into bricks, tiles, Iding and 

great pressure or forms 
given arti 


5288. FoR AND CLEANING, &c. 
@. F. Redfern, London.—2nd December, 1881.—(4 
communication from H. Buczkowski, Vienna.) 4d. 
This consists in treating sheets or leaflets of paper 


or fibrous or textile material with a soap solution or 

soap emulsion, 

52096. F. Wirth, Frankfort.—8rd Decem- 
ber, 1881.—(A communication from Kalle and Co., 


of sulpho-acids by 


Biebrich, 4d. 
in th 


machine, the object be’ to render the 
and steering easy, and to decrease the friction in the 
moving parts. 


This 
meane of hydrate sulphuric acid in the provence of 
metaphosphoric 


5305. pen C. R. B. Hamilton, 


The bicycle or other veloctpede is fitted with a 
saddle capable of rising an according to the 
movement of the rider. 

5621. F. Wirth, Frankfort.—23rd 
December, 1881. communi from Dr. H. 
Roessler, 4d. 

This consists in the method of producing sulphuric 
acid and sulphate of copper, and of rendering innocuous 
deleterious fumes by subjecting gases or fumes con- 
taining sulphurous or sulphuric acid while 


gs 
a fine state of subdivision to the action of 
liquids. 
249. CLEeaNtne Boots anp G. H. Bilis, London. 
—18th January, 1882. 

This relates to ~e. of circular or annular 
brushes, and to the arrangement of the same in pairs 
back to back. 

1018. Maxinc Leap Traps Tunes, &c., M. 

Clark, London.—2nd March, (A communica- 

tion from B. +4 Blatchford and C. F. Gates, Chicago.) 
(Complete.) 6d. 

This consists in the of a two-ph 

sail being in line in one cylinder, 

and combined Pte acore which allows communica- 

tion from one side of it to the other, so that when one 

of the plungers alone is moved the metal will be 

—_ out through the annular orifice from both sides 

core. 


1190. STRIPPING, AND Camm, &e., 
, London.—lith M 


ior scraping and stripping ~) Secondly 
the shaving of the strips, whereby they are ae 
the necessary size. 
1196. Car Covrtinas, J. B, Carmalt, Scranton, U.S. 
—llth March, 1882.—(A communication from W. 
R. Thurver, Scranton, -S)—(Complete.) 6d. 
This consists, First, in the combination with the 


ver arms 6 carrying the 


| in the combination with the draw- 
ead, having the recess Al in its upper part, of the 
latch D hinged in the lower part of the drawhead, and 
pivotted angular lever conveying the Lv in, whereby the 
latch is ada to operate 
ead, and is protected from the weather. 

1224. anp MANUFACTURING FURNITURE 

&c., G. Doolittle, Bridgeport, U.S.—({Complete.) 6d. 

The object is to provide a means for successfully 
manufacturing furniture tufts from strands of or 
other suitable material, the peculiar form which 
tuft forms part of the invention. 
sase. TREATING AND AMELIORATING ALCOHOLS, &c., 

H. A. Bonneville, London.—17th March, 1883.(4 
from A. Ralu, jun., Paris.)\—(Com- 
ete. 

This relates to the treatment of alcohols and alco- 
holic liquors in a fermented state before distillation 
with glycerine, and matters of which it consists, and 
especially with fats or oils of cocoa, muscadine, cocoa 
nut, palm, or galam. 

1800. Empossep Watt Paper, A. M. Clark, 
—lith March, Srom £. 


in pape 

with a flexible backing, such as fi per or 

like paper, in then embossin aa 

7 manner, and in then 
k with a cement and covering the entire back after- 

wards with another paper. 

1499, Discuarcs Apparatus ror Fire Excint Hose 
Pires, &c., W. March, 1882. 
(4 communication from T. S&. Mowell, Boston.)— 


plete.) 6d. 
This relates to discharge for fire hose, 
and to the manner of the joints to render 
them watertight. 


1552. Manvuracrure or Screws, Botts, &c., W. R 
Lake, London.—30th March, 1882.-(4 communica. 


SELEOTED AMERIOAN PATENTS. 
From the United States’ Patent Office Oficial Gazette. 
MANUFACTURE OF PLOUGHSHARES, Lewis 
McKinniss, Decatur, Ill., assignor of one-half to 
Joseph &. Tait and Felix B. Tait, same place.— Filed 
15th October, 1881. 
Claim.—The within-described method of manufac- 


a Polat eppodte the the con- 
ening an ening 
B, substantially as set fr 
966. INCANDESCENT _Baward 
Newark, N.J., 


assignor to States Blectric 
Lighting Company, New Tork, N.Y.—Filed 12th July, 
Claim.—An electric lamp consisting of a transparent, 


sealed receiver, ~ 


exhausted, and hermetically 
ing a conductor capable of being rendered incan 


descent, and containing a small 
absorbent substance, such as 
purpose set forth. 


uantity of an 
as and for the 


of the hook A}, pi the A 
votted to the bar B, and the fixed pin M adapted to 
ik the lever Y to the bar X when the rake is 


the whole being arrap; 


SmMoKE ABATEMENT EXHIBITION.—The follow- 
ing is the list of awards at this exhibition : 
grates for coal,—Brown and 
underfed te, gold medal; Clark, 
and Co., gram’s with Wallesnd 
anthracite, and E. H. Shorland, 
ventilating grate, silver medals. E. R. 
reflecting grate, H. E. 


om Rosser and Russell, and G. Haller and Co. 
oblhoper hot-air stoves, honourable mention. 
Open grates for smokeless coal.—Coalbrooke 
Company, and Yates, Maywood, and 
Co., back draught ventilating grate, 
Perret, bronze medal. Close 
stoves for bituminous coal.—C. B. Gregory, J. Corn- 
forth, Little "and R. W. Crosthwaite 


with Greg improvement} silver medals; 
.F. Farwig a and hie, bronze 
; Rev. H. J. Newcombe, honourable men- 


Close stoves for smokeless fuel.—W. 
Barton, F. Lénholdt, Musgrave and Co., slow 
combustion, H. J. Piron, and H. Hunt, Crown 
Jewel, bronze medals. Kitcheners.—T. J. Con- 


stantine (‘‘ Treasure” range), * le Range 
Company, Radiator = , Brown and 
Green, and Falkirk Iron Com Siemens’s 


principles), silver medals ; Chambers, 
and Co. (Thorncliffe range), W. Stobbs (anthracite 
range), and M. Feetham and Co., bronze medals, 
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259,008. Horse Hay Rake, Thomas W. Greene, 
Lansing, Mich.— Filed 17th October, 1881. 
Claim.—The combination, with the rake head 8, 
| pivotted draw bars C, and the bar B of the main frame, 
| 
| 
| 
| ATR 
| 
| 
| 
| 5 VX 
| 
| 
| 
a << and adapted to serve sub- 
stantially as and for the purposes set forth. 
jen 
N N i N \ Yj N Yi, Y 4 
on Oraer Liguips, &c., B. Edwards, London.— | NS 
21st November, 1881.—(A communication from A, M. 
Hurel, Theillement, France.) 6d. | XW Cc 
| 
| 
| 
| 
| 
| | 
| 
| 
i 
| 
mixed with a binding material or cement, consisting | 
| 
rated), Providence, U.S.)—(Complete.) 4d. 
This consists of a screw, bolt, rivet, nail, or similar 
| article having a steel core and a surrounding iron shell 
| welded to the said core. 
This relates to the construction and combination of | 
parts for collapsing the jointed arms of the chair on 
the folding up of the chair body, and for raising and P 
supporting the jointed arms of the chair on the | 
| M 
Li 
This relates to the method of dressing many-sided e 
E 
| Contracts OpzEN— 
} Screw os Great Indian Peninsula Rail- 
way. (Illustrated) .. .. .. «. «- «» 458 
THe Fi aN’s ANEROID BAROMETER. 
255966] 
| Norms FROM SCOTLAND... .. « 
} Norges rrom WALES AND ADJOINING COUNTIES . 
Asstracts or Patent Specirications. (Ih 
| ABSTRACTS OF AMERICAN PaTENT SPECIFICATIO 
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FIRE-BOXES FOR EXCESSIVE TEMPERATURES. 

Tuat very remarkable craft, the Polyphemus, is fitted 
with boilers of the locomotive type, and they have given a 
great deal of trouble both from priming and leaking. It 
has been found up to the present almost impossible to 
keep the tubes tight in the fire-box tube plates ; and the 
Government has recently carried out a series of experi- 
ments in order to arrive at some solution of the difliculty. 
There is a close analogy between her boilers and those 
fitted to torpedo vessels, and the boilers of four first- 
class torpedo boats were used for trial. According to a 
semi-official report which has been made public in the 
Times, these trials have extended over a number of weeks, 
and are now concluded, after each craft has been practi- 
cally proved to death. The Lightning’s tubes were fixed 
in the usual way, with the bead outside, but strengthened 
by eight stay tubes; No. 3 had the tubes screwed into the 
fire-box ends, the thread being of a peculiar kind; No. 11 
had the tubes expanded into a groove in the middle 
of the tube plate and feruled; while No. 12 had the 
tubes saeaded through the plate and strengthened 
by long steel ferules. No, 3 was also fitted with circu- 
lating tubes for the of ray oy the water 
from the cooler parts of the boiler to the furnace end, 
where the lea occurred, The conditions of trial 
were that the boilers were to be pressed under way at 


TUBE END CLINKER, TUBE PLATE SIDE. 


120Ib. to the square inch for twenty minutes, the air 
pressure in the closed stokeholes to be equal to 5in. of 
water. Steam was then reduced in less than twenty 
minutes to 201b. for the purpose of testing the results of 
the contraction. The trials were continued over six days 
in the Solent, steam being pressed and reduced three times 
successively during each trial. No. 11 gave out the first 
day. After having her tubes re-expanded she entered a 
second time into the competition, but was again placed 
hors de combat. It was then determined to take her out 
of the running ; but, in accordance with instructions from 
the Admiralty, she was subsequently fitted with circulating 
tubes, and underwent a third trial. As the results were 
not satisfactory she was then withdrawn. On the third 
day the Lightning had a mishap to her steering gear, 
while No. 12 sustained an accident to the slides of her fan 
engine. The Lightning was next put out of the competi- 
tion, and the trials were limited to Nos. 3 and 12, the ulti- 
mate victory remaining with the former and the screwed 
tubes. She passed through the whole of the six ordeals 
satisfactorily, the others requiring their tubes to be re- 
expanded and attended to after each day’s run. 


TUBE END CLINKER, FIRE-BOX SIDE. 


It may a a little surprising to locomotive engineers 
that yp should They will 
with truth, that the tubes of locomotive boilers seldom if 
ever leak ; but in truth, there is very little similarity 
between the conditions under which the two boilers are 
worked. In another page we have given particulars of the 
trial of the largest torpedo boat yet built, which ran on Tues- 
day at full speed, indicating about 620-horse power for three 
hours. Her engines were at work without once stopping 
for five hours, and when running at the slowest made 
about 280 revolutions per minute ; at full speed they made 
440. The stroke is 16in., so that the piston speed at the 
latter velocity was nearly 1300ft. per minute. Not the 
slightest trouble was caused by the engines; but it is very 
doubtful if the full speed trial could have been continued 
for another hour, and this for a very curious reason. It 
is strange, but nevertheless true, that the mce of a 
trace of iron in the coal used appears to be the proximate 
cause of this fact. The grate surface is 25 square feet, 
and coal is burned on it at the rate of 25 cwt. per 


hour. In other words, the rate of combustion is nominally 
l cwt. per square foot of grate per hour. The fan 
maintains a pressure of 6in. of water, or nearly 0°25 lb. per 
square inch, or 36 lb. per square foot in the stoke-hole. 
But 36 lb. is the pone attained by the wind in great 
storms. Under the influence of so prodigious a draught, 
large quantities of burning cinders are swept up the 
chimneys, and those standing aft when the boat is running 
at full speed have to endure a fiery hail which must be 
experienced before its terrors can be realised. From the 
tops of the funnels rise two flames, visible even in 
daylight ; and, as the funnels are short, competent to scorch 
the faces of those who go too near. After a run of a couple 
of hours, some four or five cwt. of cinders, about as 
as hazel nuts, can be taken out of the smoke-box. It is 
impossible to fire while the blast is full on, and three 
men are always in the fire-room. One slows down 
the fan, while another opens the fire-door with a 
rod provided for the purpose, and the third shovels 
on coal, the door being shut while the shovel is 
being filled. If the fan were not slowed down, all the 
dust and small lumps of coal would be blown off the 
shovel and proj against the tube plate, with the 
result that the tube orifices would very soon be closed up. 
Even as yt rings collect _— the tubes, one of which 
rings we illustrate full size in the accompanying engraving. 
Gar view is from the tube plate side, the pee where the 
end of the tube came being clearly indicated ; the other is 
from the fire-box side. It will be seen that the ring has 
reduced the area through the tube nearly one-half. The 
following is an analysis of a similar ring :— 


38°18 

Sulphur 00 
bonic acid... ... 0°92 
100°00 


Thus it will be seen that this clinker is essentially a silicate 
of alumina with iron, and for some reason not fully under- 
stood the iron appears to be the cause of its formation. 
At least the rings do not form to anything like the same 
extent with coal quite free from iron. The proximate 
cause of the clinker is no doubt that dust particles are 
driven with tremendous velocity against the tube plate 
and stick there, and, as we have said, in time the tubes 
— become entirely stopped up, and no steam could 
got. 

It will be seen from the foregoing that the heat in a 
torpedo boat fire-box is much more intense than that in a 
locomotive fire-box; indeed, it can hardly be less than 
that of a steel-melting furnace, and the tube plate is very 
sorely tried. It may be asked why is not a brick bridge 
put in as in locomotives, which would catch all the clinker 
and save the tube plate. There is a bridge, but the fire- 
box, it must be remembered, is very shallow, and the 
bridge can only protect a few of the lower tubes. The 
bars are not lft. below the level of the lowest row of tubes. 
at the conditions, therefore, are very unfavourable to the 

er. 

Mr. Yarrow, of the firm of Yarrow and Co., Poplar, 
carried out some time ago a series of experiments with 
nearly the same object as those made recently by the 
Government, and he succeeded completely in getting over 
the difficulty, and we ge Pep boilers tight. He arrived 
at some curious results. He took, for example, a template 
or paper “rubbing” of a tube plate before steam was got 
up ; then steam was raised to a pressure of 120]b., kept 
up for a while and allowed to fall; when the boiler was 
cold another template was taken, but this would not fit the 
first. Then centre punch marks were made at various 
places in the tube plate, the distance between them was 
accurately measured, steam got up and allowed to fall, and 
the distances re-measured. In all cases they were increased, 
thus one vertical dimension was 18in. to begin with ; it 
became 18gin. Another, a horizontal dimension, was 18in., it 
became 18iin. In a word, the whole tube-plate fin. thick, 
seemed to have expanded. To what this is due it is 
not very easy to say, but it is probably owing to the cir- 
cumstance that the sides become dilated, and that from 
the nature of their form they cannot readily contract again 
and hold the tube-plate—which is after all little but a mesh 
work or net—out at the edges and so it stretches, Be this 
as it may, the result of the stretching is to set the tubes 
leaking. Mr. Yarrow tried various expedients to impart 
rigidity to the plates, but in vain ; and at last he adopted 
the opposite principle. Instead of fighting with the tube- 
plate he let it have its own way, and by providing very 
simple arrangements, the nature of which we do not feel 
justified in explaining in detail, he has, as we have said, 
oo all his difficulties, and makes boilers which will not 


We do not wish to assert that the Government should 
do in the case of the Polyphemus precisely what Mr. 
Yarrow has done ; but we do wish to assert that if they 
want to get tight tubes they must not rely on screwing or 
feruling, or any other device of the kind. These will all 
fail under the test of continuous steaming for any length 
of time. They must give the tube plate full liberty to 
contract and expand as it pleases all round, and if they 
insist on having stays among the tubes, which are quite 
unnecessary, then let them be of phosphor bronze, which 
has nearly the same coefficient of expansion as brass. If 
iron stays are used, the brass tubes, heated by the gas 
passing through them while the iron stay is still cold, will 
“walk out” of the tube plates, or if held too tightly at the 
ends, they will bend. long as pincrcertar he moderate 
temperatures have to be dealt with, there is no difficulty 
in making sound boilers; but when we have to deal 
with furnaces actually burning some 95 1b. of coal per 
square foot per hour, matters are altered. Locomotives 
rarely burn as much as 70 1b. of coal foot of grate 
hour, and the draught seldom exceeds 3in. of water; but 
even of locomotives it has long been known that the tube 
Log must be Jeft to themselves, if the tubes are to remain 
tight, 


THE ROYAL AGRICULTURAL SHOW AT 
READING. 


Tue forty-fourth show of the Royal Agricultural Society 
opens at Reading on July 10th, and the implement depart- 
ment only will be opened to inspection by the public on 
the previous Saturday. In all departments the entries are 
on a very satisfactory scale, and considerably in excess of 
the last few years, as much as 13,017ft. run having been 
taken by 358 exhibitors, who will display their productions 
on 391 stands. The following tabular statement clearly 
shows the space allotted in the three general divisions of 


large | the implement yard at Reading and at the two previous 


shows :— 
| 
1382.” 1880. 
| weet. Feet. Feet. 
Ordinary ... ... «.. 9,326 9,138 6,662 
Machinery in motion 2,289 2,102 2,060 
Sidesheds... ... | 1,402 1511 1,059 
Total ... 13017 12,701 | 9,781 
| 
| | 
Number of stands... | 391 377 | 
| 


The trials specially assigned to this year are of steam- 
draining machinery, cream separators, milking machines, 
straw compressing and binding machines, and apparatus 
for hay and corn drying, arranged in the following 

lasses 


Class I—The most efficient and economical apparatus 
for excavating field drains, the gold medal. 

Class IL._The best cream separator driven by mechani- 
cal power, the _ medal. 

Class III.—The best cream separator, driven by manual 
or horse-power, the gold medal. 

Class I[V.—The best — machine, to be tested 
during six consecutive months of the spring and summer 
of 1883, £50. 

Class V.—The most efficient portable straw compressing 
and binding machine, to be worked in conjunction with a 
threshing machine, £25. 

Class FL The most efficient and economical method of 
drying hay or corn crops artificially, either before or after 
being ed, £105. 

Two entries were made in Class I., but have since been 
withdrawn. In Classes II. and III. there are ten machines 
entered by three exhibitors, and two of these have been 
withdrawn from the competition ; in Classes IV. and V. 
there is one entry in each; and in Class VI. twelve 
methods entered by nine different exhibitors. The chief 
interest centres in the hay and corn drying trials, which 
will commence on the morning of Tuesday next, near the 


Whitley Manor Farm, Reading, where 97 acres of meadow - 


grass have been reserved for the trials, in addition to a 
considerable quantity of rye The Agricultural and 
Horticultural Association e two entries, one being a 
portable and the other a fixed system of drying in the 
stack. Like several other competing inventions, these 
exhibits are based upon Mr. Neilson’s invention, to 
which we refer at length on another page, the im- 
—— effected in this case having been patented by 
r. E. O. Greening and Mr. Barker, whose object has 
been to produce a system capable of being adopted by 
agriculturists, whether farming on a large or small scale 
In regard to the fan itself, the mechanism presents some 
points of novelty, as all straps and nearly all spur wheels 
y a single s carrying one iving wheel, by 
which the fan is whirled on Se at a very high velocity by 
small friction pulleys. The driving wheel itself revolves at 
a very rapid rate, being impelled by a modification of the 
“sun-and-planet ” motion, and the result of the combina- 
tion is to obtain for the small fan a velocity equal to 
between 2000 and 3000 revolutions per minute, while the 
labourers only require to turn the handles at the rate of 
about 50 per minute. The system is provided with a 
thermometer marked with the points where the fan must 
be used for hay and for corn-drying ively, and 
especially where danger of firing threatens. fixed 
system does not differ greatly from the portable one, but in 
the latter the fan is larger, although supplied at a lower 
charge. The following considerations are put forward by 
Mr. Greening as the reasons upon which the system is 
based :—“ It is evident that the plan as worked out ¥ 
Mr. Neilson would be too costly for most agriculturists. 
do not refer simply to the laying down of underground pipes 
in a permanent stackyard with all the arrangement of sepa- 
rate dampers and a fixed fan driven by an engine, but to 
the necessity involved of carting all hay and corn from the 
field however distant, and stacking them in the place where 
the drying system is fixed. Most farmers now —* 
erect their stacks at points most convenient foreach. Some 
farmers have no steam engine. Others could not ensure 
having one available every day for an hour or so during 
the fortnight sometimes required to cure wet stacks. Very 
few have stackyards so conveniently arranged that under- 
ground pipes could with certainty be placed to reach each 
stack in a direct line or lines, or even withouta good many 
bends and turns. And in some cases the pipes would not 
when laid be free from danger of disarrangement by over- 
ground pressure. In other cases the pipes hs not 
well be carried to a point where a fixed fan could 
be conveniently worked by the steam engine.” The 
— of the portable system is £14 for an exhaust 
‘an on wheels, The system is applicable to single stacks, 
whether in stack- or in the field, and can be worked 
by hand power. The price of the fixed is £7 for 
the exhaust fan, and this system is applicable to stacks 
in rows, the fan to be worked by steam, horse-power, or 
water motor. In both cases these figures do not include 


466 


THE ENGINEER. 


June 30, 1882. 


the cost of air pipes, centre air chamber arrangement, and 
thermometer and sliding valves, 

Messrs, R. A. Lister and Co., of Dursley, enter their 
new patent exhaust fan, which is also on Neilson’s system. 
It can be worked by two men, or is suitable for driving 
with horse-gear or steam or water power. The fan is 
com wholly of iron. is mounted on four wheels, and 
can be drawn about with ease. 

Mr. Jas. Coultas, of Spittlegate, Grantham, is also one 
of the competitors, with his patented apparatus for drying 
in the stack. It is mounted on travelling wheels and 
shafts suitable for moving from stack to stack or other- 
wise. The system consists of a powerful exhaust fan 
driven at a high rate of speed by steam, horse gear, or 
hand power, the prices varying from £7 10s. to £18. 

Mr. W. A. Gibbs’ well-known hay dryer has not beeu 
entered by himself, but by Mr. W. W. Champion, the 
manager of the Reading sewage farm, who has for some 
time past been making experiments with it in combination 
with one of Gibbs’ stack drying fans; this combined 
system being found very effective in drying grass grown 
by sewage irrigation. Mr. Gibbs, however, will appear 
as a competitor at Reading, having entered a hand-power 
fan and another to be worked by steam. These fans are 
sone but strong and effective machines, constructed to 
enable farmers to fully test the plan of stack cooling at a 
smali outlay, the prices being fixed at £7 and £8 respec- 
tively. Suction power for six or eight stacks seriatim can 
be carried from stack to stack, fixed and unfixed in a 
minute, and worked by one or two men. One of the fans 
has a rigger instead of handles and spur-wheel gear, so 
as to be worked from a horse gear or steam engine. The 
other competitors are Mr. C. D. Phillips, of Newport ; 
Mr. Bamlett, of Thirsk; Messrs. Robey and Co., Lincoln ; 
and Mr. C. Kite and Co., Chalton-street, Euston-road. 

The trials of cream separators will also commence in 
earnest on Tuesday next, and on the preceding day there 
will be preliminary runs with water by exhibitors to enable 
everything to be got into perfect working order. Accord- 
ing to the programme as at present arranged the horse 
and manual power machines will be submitted to trial on 
Tuesday, the steam power machines on Wednesday, Thurs- 
day being allotted to final trials if such should prove to be 
necessary. The following are the points of merit determined 
for the guidance of the judges :— 


Power required to work separator 

Quantity of milk per hour dealt witn | 30 

Price of machine 

Completeness of separation as determined by analysis 

Power of adjustment for varying percentage of 

100 


The duration of each trial is fixed at one hour. The 
separators in each class will be tested simultaneously. 
They will all be worked by the same shaft, the speed of 
which will be kept as nearly as possible at 150 revolutions 
per minute, the exact speed being indicated by a speed 
indicator, and duly noted at regular intervals during the 
trials. It is estimated that 1700 gallons of milk will be 
required in order to make an efficient rest of the com- 
peting machines. The skim-milk and cream delivered by 
the machines will be weighed separately ; and the chemist 
to the Royal Agricultural Society will analyse the skim 
milk from each machine, for this purpose taking such 
samples as he may deem necessary. The judges will note 
the time that elapses in the case of each machine between 
the time of starting and the time when complete separa- 
tion commences to take place. The imperfectly separated 
milk will be put back into the supply vats of each 
machine. The rate of working at intervals during 
the run will be ascertained by noting the timie in which a 
given measure is filled. All the machines will cease work- 
ing on fresh milk at the same time, and the time required 
to finish their charges will be noted. Should any machine 
leave more than 4 per cent. of butter fat in the skim milk 
it will be considered out of the competition. 

The trials of the straw-compressing and binding 
machine will take place, in all probability, towards the 
latter end of next week. 


BOILERS OF THE 8.V. VESTAL. 


Tue Trinity House has recently asked for tenders for new boilers 
for their yacht, the Vestal. We append a copy of the specification 
for the new boilers, and drawings of the boilers will be found on 
page 467. The work comprised in this specification is the finding 
of all material and labour in disconnecting and removing the 
present boilers, funnels, and mountings, from on board the Trinity 
House s.v. Vestal, and in the construction of a pair of new multi- 
tubular marine boilers, of 160 nominal horse-power collectively, 
to work at a pressure of 25 lb. per square inch, including a new 
and complete set of mountings; also new funnels, funnel 
casings and coamings as hereinafter described ; the whole being 
fitted up, fixed complete for sea, and set to work on board the 
Vestal, to the satisfaction of the engineer-in-chief of the Trinity 
House. The whole of the work is to be fitted up in a complete and 
substantial manner, and to be of the very best quality of material 
and workmanship; and any details of work not shown on the 
drawings, or desoribed in the specification, are to be carried out in 
accordance with similar details in the present boilers, or as shall 
be directed, without any extra charge. The old boilers—which are 
fitted with brass tubes—funnels, and all mountings are to become 
the property of the contractor. The vessel will be delivered to 
the contractor at any approved port in the United Kingdom, for 
# period of five weeks, for the removal of the old boilers and for 
the reception of the new ones, after they have been proved and 
inspected. All shipwright’s work will be executed by the Trinity 
House at their expense. The whole of the work herein specified is 
to be carefully executed in accordance with this specification, 
and with the drawings Nos.. 5671 and 5672. The pipe connec- 
tions between the engines and new boilers are to be made by the 
contractor for the new boilers, who will be held responsible for 
placing them truly in position, so that they connect properly with 
the various pipes, &c. The work is to be fitted together and exe- 
cuted complete, so far as possible, in a proper workshop on the 
contractor’s premises. Due notice is to be given to the corporation 
when the work is ready for inspection; and after the same has 
been approved by the engineer-in-chief, the whole is to be 
thoroughly cleansed and freed from rust. In this state it is to be 
thoroughly coated with boiled linseed oil, and afterwards to receive 


two good coats of pure red and white lead mixed, or approved 
anti-corrosion paint. The different parts are to be figured or 
marked, and, upon the contractor’s receiving a written order, the 
boilers are to be transferred to the vessel and completed on 
board ; after which they will be tried under steam on the river 
Thames or elsewhere, to the satisfaction of the engineer-in-chief. 
All working drawings are to be submitted for approval before the 
works are commenced. 

The patterns, previous to being cast from, are to be submitted 
for approval, = such of the work as may appear to be of a 
doubtful quality is, when required, to be subjected, at the expense 
of the contractor, to such proof as shall be considered sufficient by 
the engineer. Any defective parts are to be made good, and the 
whole is to be completed in the best and most workmanlike 
manner. The whole of the plating—except those portions specified 
to be of Low Moor—to be manufactured of fine fibrous iron, of 
approved quality, to bear a tensile strain of not less than 22 tons 
per square inch of original area, lengthways, with a contraction at 
fracture of not less than 10 per cent. of original area, and 20 tons 
crossways, with a contraction of 5 per cent. at fracture of original 
area. The cast iron is to be of the best tough grey metal, of 
approved quality. The iron and gun-metal castings are to be run 


bered that the Midland Company withdrew the ledger accounts 
from the Carlton Main, Monk Bretton, and Moughton Main 
Collieries, and have compelled them to pay cash for all 
coal they have sent away up to Monday. The new Hull 
and Barnsley line ends at Cudwarth, near to the three col- 
lieries named, and the bank to connect the line with the 
Midland is tapped right up. The permanent way is laid along 
a good portion of the line, and the visitors were able to ride over 
part of it in their own wagons. What is known as the No, 6 
section which leads up to Brierley tunnel was minutely examined. 
The cutting, which is about a mile in length, is principally formed 
of rock and shale, and about half the work has been done. The 
excavation at the mouth of the Brierley tunnel is fully 60ft. deep, 
The tunnél itself will be 650 yards in length, of which 220 yards has 
already been excavated. Three shafts are sunk from the surface, 
and although much water was met with all three were down in 
August last. The party descended one of the shafts and made a 
minute inspection of the tunnel, which has a horseshoe arch, and not 
a flying arch coming down to the rail level. The party next pro- 
ceeded to Hemsworth, where there is another large tunnel, which 
village the line passes about half a mile to the south. Carriages 
were procured, and the party then drove to South Kirby, where 
the d t colliery in Yorkshire is being opened out near to the 


solid, free from sand, air holes, and other defects and bl 2 
and to be neat, clean, smooth, and true. The gun-metal is to be 
in the proportion of 16 parts of copper to 2°75 parts of tin, and 
“25 parts “eo or other approved mixture ; the copper, tin, and 
zinc to be of the best and approved quality. The threads of the 
screws, and of the screw bolts and stays, are to be cut true to 
Whitworth’s standard, and, where required, to be provided with 
proper nuts and washers. The portions of the plating where 
exposed to the action of the fire, viz., the whole of the furnaces, 
the whole of the combustion chamber at the back of the furnaces, 
both tube plates, the uptakes, the whole of the steam chests on 
tops of boilers, the furnace fronts and water space pockets, are to 
be of Low Moor iron. The edges of all plates are to be planed. 
The furnace plates are to bein one plate as shown, and to be care- 
fully bent to a true radius. All rivet holes about the furnaces, 
combustion chambers, and bent surfaces are to be drilled, the 
plates are to be taken apart after drilling, the burr cleaned off, and 
the holes slightly countersunk from the outside. No drifting will 
be allowed. The plating to be of the following thicknesses, viz. :— 
Sides, back, and crown of shell, furnaces, combustion chamber, 
sides, and crown of steam chest, furnace fronts, and bottom plates 
of water spaces, ,’;in.; uptake and smoke box, 4in.; front and back 
tube plates, 3in.; smoke-box doors, ,;in.; mner and outer shields 
on smoke-box doors, jin.; ash-pit plates, gin.; fuunels for two- 
thirds their length, jin.; upper remaining third, ,*;in.; hoods and 
casings round funnels, ,yin. The manhole in the crown of 
the steam chest to be stiffened round its edge by a welded 
ring 2jin. x jin. The doors for all man and mud holes are 
to be formed of two jin. plates, rivetted together, and 
secured by two strong wrought iron dogs in the case of the 
a holes, and one only in the case of the smaller. The 
boilers are to be single rivetted throughout. The laps of the ,jin. 
plates are to be rivetted with jin. rivets, having a pitch of lin. 
The laps of the jin. plates are to be rivet with jin. rivets, 
having a pitch of fin. The laps of the jin. plates are to be 
rivetted with fin. rivets, having a pitch of 24in. ll rivets are to 
be of Low Moor iron. 

All stays and angle irons are to be made of Low Moor or 
Bowling scrap iron. The stays in the furnaces and combustion 
chambers are to be chased with a fine thread and tapped into both 
plates, with nuts and washers on the outer ends; on the inner 
ends the thread is to be turned off and the end rivetted over to 
form a substantial head. All other stays are to be of the form 
and dimensions shown on the drawing. 

Each boiler to have 414 solid drawn brass tubes, 2}in. external 
diameter, No. 11 b.w.g. thick, and sixteen iron stay tubes Hin. 
thick. The brass tubes to be expanded into the front tube-plate 
and feruled with steel or malleable cast iron ferules in back tube- 
plate. The iron stay tubes to be screwed into both tube-plates 
and rivetted over at ends. 

The furnace doors and door frames to be of wrought iron }in. 
thick, and of the form and dimensions shown on the drawing. 
Wrought iron ash-pit doors ,*;in. thick to be fitted as shown. The 
ash-pit plates are to be carried on angle irons shown, and stiffened 
with angle irons as may be directed; to be fitted so as to form a 
neat finish with stokehole floor-plates, and to be easily removable 
for access to the bilges. A complete set of cast iron fire-bars is to 
be provided and fixed in each boiler. The fire-bars are to be sup- 
ported at the front end on strong cast iron dead plates attached to 
the furnace door frames as shown; at the back they are to be 
supported on cast iron carriers bolted to the back plates of the 
combustion chambers, and the mid-bearers are to be of the form 
and dimensions shown on the drawing. Each boiler is to be pro- 
vided with a new and complete set of mountings in accordance 
with drawing No. 5672. Adams's spring safety valves—two valves 
to each boiler, with easing gear to each valve—copper waste steam 
pipe, and copper drain pipes complete. Each safety valve to be 
42in. diameter. Waste steam pipes to be 64in. diameter, and 11 
B.W.G. thick. Drain pipes to be fin. bore; one drain pipe from 
each safety valve. One gun-metal steam whistle, 6in. diameter, 
and one steam pressure gauge—Bourdon’s own make—is to be fitted 
to each boiler. All mountings to be of the best materials and 
workmanship, and complete with all necessary pipes and connec- 
tions. All steam cocks to be asbestos packed. Each funnel is to 
be 27ft. high, and 3ft. 8in. internal diameter, to be flush rivetted 
with internal single butt straps ; the plates to be of the thicknesses 
herein-before specified. Each funnel to be fitted with bands, 
shackles,”&ec., as shown on drawing No. 5672. The funnels when 
finished are to present a perfectly smooth external surface, and to 
be oiled and painted as specified for the boilers. 

The boilers, when finished, with their mountings attached, and 
before being painted or placed on board the vessel, are to be tested 
with cold water to a pressure of 50 lb. per square inch, under which 

ressure they must be perfectly free from leaks. When placed on 

rd, they are to be solidly bedded on cast iron blocks; to be 

firmly blocked to the keelsons both fore and aft and athwart ships, 
and to be completed in every way ready for sea. 

The boilers, including the steam dome or chest, are to be 
covered with two thicknesses of treble felt, and lagged with wood 
lin. thick. The lagging to be thoroughly seasoned, tongued, and 
grooved. The end of the lagging to be pro from fire with 
sheet iron or lead, tucked under and turned back, and secured with 
on r nails. 

e actual weight of boilers is to be furnished by the contractor 
when the work is completed. 


THE NEW HULL AND BARNSLEY RAILWAY. 


On Monday last the works committee of this line paid their first 
visit, and inspected what may be called the South Yorkshire por- 
tion of the undertaking, the construction of which is in a very for- 
ward state. The party, who were conveyed by the Midland from 
Hull to Cudwarth, included Mr. J. Fisher, J.P., deputy chairman 
of the company, the mayor of Hull, and five other members of the 
committee, as well as the accountant and engineer of the company. 
They were met by Mr. Larry, of Cudwarth, agent to the con- 
tractors, and Mr. Purdon, the resident engineer of that section of 
the line. Although only about sixteen months has elapsed since 
the first plot of land was placed in the bands of the contractors 
near Brierley, great progress is being made, and owing to the 
depressed state of the coal trade, and the existing rates charged by 
the existing railway companies, many colliery owners are looking 
with great interest to the opening of the line. It is somewhat 
singular that a lengthy and important dispute, in which three 
large collieries have been engaged since last February, was mutually 

will be remem- 


arranged on the very day the line was inspected. 


new line. Here luncheon was taken, and a move was then 
made to Upton cross roads, where the line is in a forward state, a 
comidaaite portion being ballasted ready for the permanent way. 
Here a cutting has to be made through the magnesian limestone 
for a distance of a quarter of a mile. On reaching the South 
Kirby tunnel, which is about 1222 yards in length, they found 
about a third of the work had been done. Here five shafts have 
been sunk, and the party also descended one of these and inspected 
the tunnel which opens out to the eastern face. The party were 
then conveyed on an engine to Willow Bridge, and driving to Heck 
on the Doncaster and Selby line, then took the train at Selby for 
Hull, greatly pleased with all they had seen. There can be no 
doubt but this section of the new line will be ready for opening 
before the specified time. Its importance to the colliery interests 
cannot be over-estimated, pestioenty if the borings for coal in the 
Selby district of the new line turn out to be as successful as they 
are at present thought to be. 


A New Hycromerer.—In a recent note to the Paris Academy, 
M. Crova has described an instrument for measuring the moisture 
of the air not subject to the uncertainty characterising the indica- 
tions of previous instruments when the air is agitated. The 
observer looks through a tube towards a source of light. This tube 
is of sichelightied foees, highly polished within, closed at the 
further end with ground glass and at the nearer with a lens. The 
ground glass plate appears as a luminous disc, and the polished 
interior, by its reflected light, has the aspect of a bright annular 
space round the disc. The air whose moisture is to be ascertained 
passes slowly along the tube, entering and leaving by tubulures at 
the ends ted by a suction arrang t. To cool the tube, it 
is surrounded by a metallic sleeve filled with sulphide of carbon, 
through which an air current is passed. A thermometer is inserted 
in this liquid. When the temperature of the air under examination 
reaches saturation dew is deposited, appearing like dark brown 
spots, which contrast strongly with the bright disc when seen 
directly. A gradual rise of temperature makes these disappear, 
and thus, by repeated appearances and disappearances, the dew- 
— may be estimated with an approximation of one-tenth of a 
degree. 

Oxrorp Mu.itary CoLLece.—The annual speech day of 
this institution, which prepares candidates for Woolwich, Sand- 
hurst, home and Indian Civil Service, took place on the 21st inst. 
Lord Waveney, in the absence of H.R.H. the Duke of Connaught, 
who wrote to express his regret at not being able to attend, gave 
away the prizes to the successful competitors for military pro- 
ficiency. Letters of regret were read from Lords Hertford and 
Jersey, Colonel Sir Robert sy ety Bishop Claughton, and 
many others. His lordship was seconded by (ieneral Burnaby, 
M.P., and Colonel F. Duncan, R.A. The proceedings were opened 
by an inspection of the students on parade. After the riding, 
sword, lance, and carbine exercises had been gone through, the 
reports from the governor, General Desborough, on the military 
studies, and the disciplinarian, Colonel Macartney, were then read, 
The sword of honour, given annually by Colonel Sir Robert Loyd- 
Lindsay to the student passing highest from this College into 
Sandhurst or Woolwich, was awarded to Mr. Reade, and another 
sword, given by Lord Waveney for military proficiency, to Mr. 
Hibbert. His lordship then addressed the students at some length, 
touching upon some of the most important duties and require- 
ments of a soldier. ‘‘I am likewise glad to find,” said he, ‘that 
the head master of this College lays so nuch stress upon the study 
of modern languages, the importance of which cannot well be 
overrated now-a-days.” He complimented the students upon the 
able manner in which the various military exercises had been = 
formed. General Burnaby, M.P., agreed in what his lordship 
said about the importance of modern languages to a soldier, par- 
ticularly that of French and German. Colonel Duncan said he 
was sure that if marks were given by the examiners for physical 
training, the students from this College would always have a great 
advantage over those coming from other institutions. General 
Lorry proposed a vote of thanks to Lord Waveney and to the 
es An excellent luncheon brought the proceedings to a 
close, 

A GREAT WEIGHING MAcHINE.—The reputation of Messrs. 
Henry Pooley and Son as manufacturers of weighing apparatus is 
already so firmly established that any attempt to enhance it may 
be regarded as futile, still it is of public interest to make some 
reference to two weighbridges now in course of completion by the 
firm which are of a novel and somewhat remarkable character. 
The two machines have each a weighing capacity of 80 tons, and 
we had an opportunity of witnessing a test with the full load of 
80 tons piled upon the weighing platform. With this enormous 
load on, the indicator was sensitive to the lowest graduation— 
indeed, at 40 tons, when a single pound was added to the load, the 
weigh-beam instantly indicated it, and with 80 tons a 2 lb. weight 
would turn the scale as readily, and with almost the same pre- 
cision, as a delicate analytical balance. It was matter of no small 
surprise that a system of levers could be so perfectly arranged as 
to accurately balance a huge load of 80 tons in suspension with 
such apparent ease, but the test assumed somewhat of the 
marvellous when the scale turned so readily with a weight 
which represented only the 100,000th part of the load. It 
is but an example of the perfection to which applied mechanics 
have of late years been brought by British enterprise and 
skill, and in this special class of machines by Messrs. Pooley in 
particular. The kind of machine referred to is what is known as 
their self-contained railway wagon weighbridge, and we understand 
the present examples are for use at some large English marine 
engineering works. The self-contained iron box, which is intended 
to do away with a masonry foundation, is constructed of massive 
iron awe framed together, whilst the levers, roadway girders, 
and platform are equally strong and substantial. The knife-edged 
centres and their corresponding bearings are of steel, properly 
hardened. They are unusually Beg having each a 10in. bearing 
throughout. The fulcra or sustaining links are solid forgings, each 
representing about 2 cwt. of metal. These, as well as the whole of 
the parts, have been made by Messrs. Pooley at their Liverpool 
works. We understand the total weight of the machinery is about 
30 tons. In addition to these this firm have many specimens of 
weighing ap ratus in course of manufacture, amongst others a set 
of eight table weighing hines for balancing | tive engines, 
which are just being completed for one of the leading railway com- 
porte, They also recently made for India an enormous machi 
or weighing jute, with platform 23ft. square, forming, in fact, a 
large weighing floor,— Liverpool Journal of Commerce. 
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BOILERS FOR 
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NEILSON’S SYSTEM OF DRYING CORN. 


MESSRS. THWAITES BROS., BRADFORD, ENGINEERS. 


THE Neilson system of drying corn stacks is to be tested at 
Reading, and the accompanying engraving shows how it has been 
worked out by Messrs. Thwaites Bros., Vulcan Works, Bradford. 

In 1856 Mr. Neilson, of Halewood, near Liverpool, began a 
series of experiments—which have been perseveringly carried on 
at great expense for a period of over twenty years—and after 
having brought the process into practical working order, he 
makes known the results of his labours and freely places the 
experience obtained, so that all who wish can adopt his process at 
a comparatively small first expense. 

The system is very simple, and is thus described by Mr. Neil- 
son : “ Before building my stacks, I placed on the ground a Qin. 
square wooden pipe, to reach from the outside to within a foot 
from the centre of the position of the stack, where I placed on 
end a 4-bushel sack tightly filled with chaff or cut straw, and 
build up the stack round it, gradually drawing up the sack until 


SsTine 
INGIESON' SYSTEM) 


- it attained about one-third of the intended height of the stack. 


During the process I placed a light sheet-iron tube, 2in. in 
diameter, horizontally at about 6ft. or 7ft. from the ground— 
which would sink to about 4ft. or 5ft.—so as to admit of the 
insertion of a common thermometer at the end of a stick, reach- 
ing from the outside of the stack to within lft. of the sack, so 
as to ascertain the heat of the interior ; the stack was then built 
up to its intended height. To the outside opening of the 9in. 
wooden pipe I then connected, by air-tight arrangement, the 
mouth of a common winnowing fan, and commenced driving in air. 
While in operation during the day, I noticed no difference in the 
heat of the stack; but the following morning, after a night’s 
rest, it had risen to between 80 and 90 deg, As, for the sake of 


experiment, I had taken the hay from the field in a partially 
uncured condition, I was greatly 
an hour's vigorous application of the fan, that the heat, as tested 
by the thermometer, showed a gradual and slow decline.” 
“Previous to the next harvest—1863—I was discussing the 
system with a highly intelligent brother magistrate, Mr. Gossage, 
of Widnes, who suggested the introduction of warm air instead 
of cold air, by means of a stove, which he ingeniously constructed 
to avoid the chance of fire, and kindly lent me for the purpose. 


The weather at that harvest being mild and free from wind, the | 


success was highly satisfactory, and I flattered myself I had 
passed the Rubicon, as I cured stacks of hay, beans, and oats. 
Again, however, I was disappointed, and reappearance of mould 
in different places, in subsequent years, convinced me it was owing 
to some cause I had not discovered, independent of the operations 
in the field, and attributable tosome failure in the working of the fan. 
After much reflection on the state of the weather during the 
previous harvests, and the prevalence of the westerly winds, and 
the appearance of the mould chiefly on the west side of the 
stacks, I was induced to think that the action of the wind had 


gratified to find, after about | 


checked the outward effect of the fan, and, by causing the 
stagnation of the fermentation of the sap, had thus nvowe Rew 
the mould. In order to test this I constructed a light 
| movable screen of canvas and timber, reaching as high as 
the eaves of the stack ; this I placed in the eye of the wind, thus 
protecting the stack from its direct influence, and shifting it 


| the soundness of the conclusions at which i had thus arrived, 
that the curing of the hay depended on the regular permeati 
| of the atmospheric air. There was, however, one great objec- 
| tion to this system—the necessity of watching any change of 
| wind during the night, and the necessity of also shifting the 
screen accordingly, and the impossibility of adapting it, under 
| those circumstances, to any number of stacks, I, therefore, 
| determined to try the inversion of the system ; and, instead of 
| driving air into the chimney, and so through the stack out- 
wardly, to draw it from the chimney inwardly through the bulk 
of the stack, by an exhaust instead of a blowing fan. The result 
answered my most sanguine expectations, and my former 
antagonist—the wind—became my ood ally, and amply 
repaid me for the disappointment and expense I had hitherto 
experienced. Satisfied with the success thus attained, I 
determined to adopt the system on a comprehensive 
scale; and, as the success would materially depend on the 
| power of the exhaust, combined with the proper attention and 
judgment with which the operations in the field were conducted, 
I determined to work the exhaust fan by steam power from a 
thrashing machine, connecting it by a 9in. diameter glazed 
earthenware pipe, jointed with Roman cement so as to be air- 
tight and to operate on every stack in the yard, of which there 
are three rows. Each row of pipes is intersected by a chamber 
12in. square, which is covered with a cast iron plate, with an air- 
tight valve operated on by a 4in. iron rod, extending outside the 
stack so as to open or close the sliding lid of the valve. These 
chambers are situated 25ft. from each other, which will allow 
a full-size stack and plenty of room between it and the next.” 
In the engraving it will be seen that a wire cage is put into 
be partially exhausted by 
e 


COMPOUND SEMI-PORTABLE ENGINE FOR 

ELECTRIC LIGHTING. 
In our last impression we illustrated a 16-horse portable engine, 
by Messrs. Mavehall, Sons, and Co., of Gainsborough, used at the 
Crystal Palace for driving dynamo machines. We now illustrate, 
on page 472 an 8-horse semi-portable compound engine, by the 
same firm, which was used at the Crystal Palace for the same 
purpose. The high-pressure cylinder is 5in. diameter, the low- 
pressure Yin., and the stroke 12in.; working pressure 140 lb., 
revolutions per minute 180. 

Both high and low-pressure cylinders are steam jacketted. 
The steam chests are placed outside so as to give ready access to 
the slide valves, and the stop valve can be examined by taking 
off its covers. The high-pressure cylinder is fitted with Hart- 
nell’s patent automatic expansion valve gear. The boiler shell is 
made of steel. The fire-box is of Bowling iron. The greatest care 
and attention have been bestowed on the design of this engine 
so as to render it in every way suitable for electric lighting. 


| 
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BOILER EXPLOSION ON THE NORTH-EASTERN RAILWAY. 


Fic 


SECTIONAL VIEW OF RUPTURE 


CENERAL CONSTRUCTION OF BOILER 


Fic.2 
WSECTIONAL PLAN OF RUPTURE 


WEST TO STOCKTON 


<«@ MINERAL TRAIN ENCINC AND TENDER 
40 HICH RAILED TRUCKS ANDTAIL VAN 


BACKEND OF CUTER CASING 


At about 4.30 p.m., on the 26th December, 1881, while No. 
204 goods engine and tender, attached to a train of three 
and a brake van, was drawing up behind a mineral 
train on the up mineral line at Thornaby Ironworks junction, 
about half-a-mile east of South Stockton station, on the North- 
Eastern Railway, the fire-box of the boiler exploded, and the 
boiler and fire-box were thrown forward and deposited on the 
fifth and sixth vehicles from the rear of the mineral train, 
striking, as it passed, and setting fire to the brake van of this 
train. All the engine wheels and four wheels of the tender were 
knocked off the rails, and the whole of the goods train recoiled 
about 36 yards. The accompanying engravings explain them- 
selves, The driver and fireman of the goods train and the guard 
of the mineral] train were killed on the spot, and the guard of the 
gvods train and a wagon inspector in the van of the mineral 
train received fatal injuries, from the effects of which they died 
shortly afterwards. 

Goods engine No. 204 was built at the Darlington shops in 1880, 
and commenced running in March, 1880 ; since which time, up to 
the 26th December, it had run 48,849 miles. The copper fire- 
box was of the usual form, the internal dimensions being 5ft. 
10}in. high by 4ft. 5in. long by 3ft. 4in. wide. It was con- 
structed of copper-plates din. thick, and was stayed in the usual 
way with jin. copper bolts, 44in. from centre at the ends and 
sides, the roof being supported by seven crown stays, 4jin. from 
centre to centre, there being ten wrought iron bolts, lin. in 
diameter and 44in. from centre to centre, in each crown stay, 
these crown stays again being supported by hanging stays 
attached to the outer shell of the fire-box. A fusible plug was 
screwed into the centre of the roof of the fire-box. The fire-box 
was provided with a brick arch, by means of which the flames 
would be projected towards the top of the fire-box over the fire 
door before entering the tubes, The lock safety valves were set 
to a steam pressure of 155 lb,, and the spring balance safety 
valves to a steam pressure of 140]b. These had been last 
cleaned, examined, and tested on the 38rd December last. The 
fire-box was fitted with only one water gauge of the usual form ; 
this had been thoroughly examined on the 22nd December, and 
had been seen to be in proper working order on the morning of 
the 26th December. e Losteeatel tube of the water gauge 
entered the outer fire-box about lin. below the top of the copper 
fire-box, but the lower socket of the vertical tube was so fixed 
that no water would be visible in the vertical tube unless there 
was about ljin. of water above the level of the top of the copper 
fire-box, The difierence of level between the underside of the 
top of the boiler and the u side of the roof of the copper 
fire-box was about 13in. boiler had not been tested since 
the engine commencee nning, but on the 4th February, 1880, 
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it had been submitted to a hydraulic test of 200 lb. pressure to 
the square inch. 

Colonel Yolland, reporting on the accident, says that from a 
careful inspection of the exploded fire-box, and from a considera- 
tion of the foregoing evidence, he has formed the conclusion that 
the explosion of the copper fire-box of engine No. 204 was pro- 
— occasioned by the crown of the fire-box having become 


overheated from want of water, and when thus weakened, having 
been unable to resist the pressure caused by the sudden creation 
of steam upon water being admitted into the boiler just as the 
engine was drawing up behind a mineral train at Thornaby 
junction. 

The reasons which have led him to this conclusion 
are :—(1) The appearance of scorching on the copper-plate on 
the inside of the fire-box near the place of the fracture, which 
was at the top of the fire-box, over the fire-hole door, where the 
flames are projected—owing to the brick arch—before entering 
the tubes; this same appearance being also visible on the 
adjacent bolt heads and nuts of the roof stays. (2) The fact of 
the driver having been seen to use the regulator just before the 
explosion. (3) The fact that the engine had been only about 
twenty-one months in use, and that the copper fire-box and stays 
were generally in good condition, the construction of the fire- 
box being of the usual type. Whether the want of water was 
attributable to carelessness on the part of the deceased driver, or 
to some defect in the water gauge having misled him as to the 
height of the water, it is impossible now to say. According to 
the evidence the gauge appears to have been properly examined 
on the 22nd December, and to have been observed to be in work- 
ing order on the morning of the explosion. It is certainly most 
desirable that duplicate water gauges should be fixed to all 
boilers. The difference of level between the top of the boiler and 
the crown of the copper fire-box, amounting only to about 13in., 
was certainly small in the case of this engine, and would of 
course quickly allow the crown of the fire-box to become 
uncovered without very constant attention. He was not aware 
of the greatest difference of level which exists, but he knew that 
some locomotive engineers kept down the crown of the fire-box 
20in. below the top of the boiler, and that 15in. to 18in. is a 
common difference of level. So small a difference as 13in. should 


as far as possible be avoided. The failure of the lead plug— |: 


which had been removed from the fire-box order of the 
locomotive superintendent soon after the explosion—to melt 
when the crown of the fire-box became heated appears to have 
been owing to the bottom surface of the lead having become 
covered with a hard incrustation. Some locomotive engineers 
think these plugs perfectly untrustworthy ; others on the con- 
trary use them, but have them very frequently renewed, 


The plug in the present instance had not been renewed for 
four or five months, the boiler smith stating that there was no 
regular time for renewal. He ludes by saying there can be 
no grave objection to the use of these plugs, and if their renewal 
is made peremptory at short intervals when an engine is in the 
sheds for overhauling, there would be comparatively little fear 
of their not being in a state of efficiency in case of need. 


ON TIDES AND TIDAL SCOUR* 


By Mr. JosrpH Bout, C.E. 

Tuar the force producing tides is different from that observed in 
tidal currents is very obvious when the velocity of the tidal force 
in different places is compared with that of the currents. As in 
most places contiguous to tidal water there are, § broadly, 
tides twice in every twenty-four hours, the tidal force must run 
over the circumference of the globe in that period—that is, on the 
equator--approximately at the rate of 1 miles in the hour. 
From observations le by Mr. Rendel, in the Mersey, it appears 
the tidal force moves at varying velocities in that river, and 
that the velocities with the state of the tide between springs 
and neaps. Between ermby Point and New Brighton the rate of 
the so-called head of the wave appears to be uniformly 24 miles in 
the hour; between New Brighton and Prince’s Dock, 12 miles at 

rings, and 6°22 miles at neaps; from Prince’s Dock to Ellesmere 

‘ort the rates are respectiv: Ag? miles and 15°43 miles ; 

Ellesmere Port to Runcorn miles and 26°67 miles; from 
Runcorn to Fidler’s wry 12°5 miles and 6 miles ; from Fidler’s 
ferry to Warrington, 7°5 miles and 6°76 miles; the average 
rates from Formby Point to Warrington, 16°7 miles and 11°4 miles. 
As is well known, the greatest velocity of tidal streams in the 
Mersey does not ptharet 7 miles in the hour, the average being 
much less. As the number of observations taken by Mr. Rendel’s 
directions were extremely limited, the results quoted are open to 
correction, but for the present purpose they suffice. i 

On referring to other rivers, it will be seen that the differences 
in the rate of tidal force and tidal current are very great. In the 


Thames they appear as follows :— 
Deptt London Bridge 
Between ford ani on 
» London Bridge and Battersea 973 .. 146 


” St. Katherine's Docks and ‘Battersea 


. Battersea Bri an tney Bridge .. Pras e 
‘Putney Bridgend Kew Bridge .. .. 225 .. 17nearly 
» Kew Bridge and Teddington Lock.. .. 66 .. 46 


The average between Deptford and Battersea .. 117 .. 15° 
The average between Battersea Bridge and Ted- 


*a Paper read before the Liverpool Engineering Society. 
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The rate of the tidal current between London Bridge and 
Putney Bridge at flood appears to be two miles per hour.* 
In the Tyne the velocities of the head of the wave are reported 
as follows :— 
Head of Head of 
wave S. wave N, 


Between Tynemouth Haven and Prior's Stone .. 2 P 2 
» Prior's Stone and Ballast Office .. .. 295 .. 2% 
» Ballast Office and Howdon 5 
- Howdon and Bill Point .. .. .. .. 9+ 74 
» Bill Pointand Old Quay .. .. .. .. 9— 11s 
» Old Quay and Elswick wk ss 
Elswick and Stella .. .. .. .. .. — 
»  ‘Stellaamd Newburn .. .. .. .. .. 5% 56 
» Tynemouth and Newburn.. .. .. .. 9-- 9— 
In the Clyde 
Between Port Glasgow and Bowling .. .. .. 12°28 
»  Bowlingand Clyde Bank .. .. .. .. 663 
» Clyde Bank and Glasgow... .. .. .. 16°37 
» Port Glasgow and Glasgow oo «« oo OS 
The velocities of the flood and ebb streams respectively as— 
Dumbarton Castle to Newshot Isle. .. .. OO1F.. 16 
Newshot Isle and Glasgow... .. .. . 
In the Severn :— 


The greatest velocity of the tidal force .. 
At the same place the tidal current. . 
The least velocity of tidal force. . 


74 miles per hour. 
4°45 


The tidal current at the same place. . a not given. 
The greatest velocity of the tidal current * 
The tidal forceatsame place .. .. .. 10 a 


These examples suffice to show that the force by which tides are 
produced is very different in degree from that which produces tidal 
currents, it being remembered both forces vary with the state 
of the tide. On examining the time at which there is high-water 
F and C at different places from which reliable observations are 
recorded, it will be found that, with some remarkable variations, 
the gradual progress of the tidal force is from east to west. 
Apparently from this circumstance, combined with the unbroken 
mass of water in the Southern Ocean, between the latitudes of 
30 deg. and 70 deg., it has beer assumed tides are produced by 
an immense wave originating in that part of the world, much as if 
the ocean were pulled up by the combined influence of the sun and 
moon over an enormous area, and then suddenly or rapidly dropped 
again.+ Obviously this illustration is very misleading, for, i the 
ocean were so raised, and suddenly dro) , the wave would move 
concentrically in ever widening rings of diminishing altitude, as is 
seen when a stone is dropped into a pond, and the general advance 
in a westernly direction only would be impossible. The equilibrium 
theory of the genesis of tides which has hitherto been accepted as 
correct has been pronounced by such authorities as Professors 
Whewell and Sir William Thomson to be inadequate for explain- 
ing various phenomena, but Iam not aware that any modification 
of that theory or any other hypothesis has been generally adopted. 
A globe insulated from all external influence is assumed to acquire 
its form through three balanced forces, namely, the cohesion of its 
particles amongst themselves, centripetal force, or gravitation to 
the centre of the globe, and centrifugal force, and it is further 
assumed if the equilibrium of these forces be disturbed, the 
shape of the globe will be modified. 

Supposing a body like the moon to be so near as to exercise an 
influence analogous to that of gravitation to the earth’s centre, 
the particles of the globe on the side next to the moon will be 
attracted with a greater, those on the further side with a less force 
than those which are intermediate. Consequently, the gravitation 
to the centre of the particles nearest to the moon is diminished, 
and, therefore, if at liberty to move amongst themselves, will 
rise above the general level, and the more distant icles will be 
heaped up on the side which is turned awa m the moon. 
Hence if the globe were at rest, the free particles would take the 
form of an oblong spheroid with its longer axis passing through 
the moon; and it may be shown from - li that the spheroid 
would be in equilibrium if the longer semi-axis exceeded the 
shorter by about 58in. In applying this illustration to the tides 
it is assumed that, in consequence of the rapid rotation of the 
earth, its spheroid of equilibrium is never fully formed, for the 
vertex of the spheroid has shifted its position on the earth’s 
surface, and an immensely broad and very flat wave is formed, and 
follows—or precedes—the motion of the moon at some interval of 
time. In the open sea that interval is usually from two to three 
hours after the moon’s transit over the meridian, either above or 
below the horizon. 

It appears to me this theory is capable of a very important 
amendment in its conception. The movement of the particles, 
consequent upon the moon’s influence, appears to me due to the 
greater freedom given tocentrifugal force, inconsequence of the earth’s 
gravitation being to some small extent neutralised by the moon’s 
influence; and that such centrifugal force does not cause ‘‘an 
immensely broad and very flat wave” following ‘‘the motion of 
the moon,” but imparts to all the free or fluid particles on the 
earth’s surface a tendency to fly off in a direction opposite that of 
the earth’s rotation, just as mud flies backward off a carriage 
wheel ; this centrifugal tendency operating on every meridian in 
turn, its effects being visible at some interval after the moon’s 
transit above or below the horizon. 

Allowing for the fact that the sun’s influence is much less than 
the moon’s, the phenomena of solar tides are identical, but they 
are not perceptible apart from the lunar tides. When the two sets 
of tides coincide in time and place, which they do when the sun 
and moon are in opposition or conjunction, the result appears in 
what are known as spring tides ; when the sun and moon occupy 
intermediate positions, and are neither in conjunction nor in opposi- 
tion, then the solar high water coincides with the lunar low water, 
or the reverse, and the result appears in the neap tides. Other 
changes in the relation of sun bes moon are indicated in the vary- 
ing levels of the tides, the result of what is termed their priming 
and lagging, as the sun is westward or eastward of the moon. 
Obviously these variations of the tide depend upon the extent to 
which the earth’s gravitation is modified by the influence of the 
moon and sun, and the extent to which the earth’s centrifugal 
force is freed from the restraint imposed by that gravitation 
through which the original theoretical equilibrium is constantly 


v en the moon is on the equator, at the time of her transit, the 
action of tidal force may be assumed as parallel to the meridian ; 
as the moon passes into north or south declination, her influence 
will be greater on one side of the equator than on the other, vary- 
ing with her distance north or south; as the extreme range of 
declination is an are of nearly 60 deg., representing, from position, 
one-third of the earth’s periphery, her influence in the region of 
his extreme northern declination will be very much greater than 
at the same distance south of the equator; and two results may 
follow :—(1) The amount of centrifugal force liberated will be 
greater in the northern than in the southern hemisphere, and con- 
sequently the tidal elevation be greater ; (2) that part of the force 
which is in the northern hemisphere may be somewhat in advance 
of the southern part, and consequently the line of motion will not 
be parallel to the meridian, but more or less oblique, according to 
the amount of declination; from which conditions two tendencies 
arise :—(1) That the motion of the tidal force will be conoidal, 
that is, revolving round the part which moves more slowly ; 
(2) that the water raised to the greater altitude will flow down- 
wards. Thus the height and progress of the force may he subjected 
to irregularities, irrespective of the local and temporary incidents 
to which attention will now be directed. 
Though gravity is said to be a force which is transmitted, not 
any interval of time, but instantaneously, its velocity, 
g to Laplace, being, if not infinite, at least fifty millions of 
* Manval of Practical Hydrology. By Nathaniel Beardmore, Civil 
eer. Waterlow and Sons. 1862, 
+ Beardmore, op. cit., p. 223, 
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times greater than that of light, yet the greatest and least tides do 
not happen exactly at the times of new and full moon, but at least 
two or three days after, even in places directly exposed to the 
ocean. These variations are no doubt tobe ascribed in part to 
the irregular form and depth of the ocean, the inertia of the water, 
friction, atmospheric pressure, and other causes, but principally to 
the time which elapses before the centrifugal force acquires its 
greatest strength and momentum. The mud thrown off a carriage 
wheel does not quit the tire at its highest level vertically over the 
axle, otherwise the mud would fly upwards ; its backward course 
shows clearly that it leaves the tire at some measurable distance 
behind the vertical radius of the wheel. Similarly, the water 
which has a tendency to leave the earth does not rise to the zenith, 
but is thrown backward, that is, westward of the meridian on which 
that tendency is acquired. Consequently those particles of water 
which are nearest to the moon, thatis, are onthe meridian she is actu- 
ally crossing, havea tendency to fly backwards over the more westernly 
water in ry of thickness varying with the centrifugal energy, 
thin near the moon, and thickening to the utmost limit of the 
earth’s hemisphere nearest to her—that is, at the distance of say 
45 deg. from the meridian on which she is for the moment. Thus, 
the original equilibrium of three forces would be destroyed, and 
one of four forces take its place ; in compliance with which the 
water in the hemisphere furthest from the moon would also be 
propelled eastward of her meridian, and form another cycloidal 
excrescence balancing that first formed. 

If tidal action is referable to centrifugal force, in every 
body of water, however small there will be a tendency to 
that action; but probalby, perceptible tides require for their 
genesis a considerable bulk of water. It may be that a mini- 
mum expanse must be combined with a minimum depth; pro- 
bably from recorded observations, some indefinite bulk is —— 
irrespective of the ratio of expanse and depth; with a considerable 
surface extending east and west. In the Mediterranean, for 
example, it is not at all likely a wave originated in the 
Southern Ocean would give any motion to the water. Of the tides 
at Toulon it has been observed that the coincidence of phase of 
the main lunar and solar semi-diurnal tides, happening some four 
or five hours after the time of new and full moon, would point to 
the conclusion they were wholly generated in the Mediterranean, 
and were scarcely, if at all, influenced by any action from the 
North Atlantic, through the Straits of Gibraltar, the amount of 
retardation of coincidence of ~~ for those components amount- 
es on. the western coast of Europe to between thirty and forty 

ours. 

The great depth of this sea, in some places exceeding 1000 
fathoms, combined with its great length from east to west, makes 
its mass very considerable. It seems not improbable as much 
centrif: force may be liberated as will produce the effects 
observed ; the absence of tides in the Levant is consistent with 
such an origin. 

From the assumption that tides are by 
action, it is apparent that the quantity of water removed by tbe 
tides is comparatively trivial. In the Amazon, ti called 


surface, therefore, does not present the undulating motion so 
characteristic of tidal water. So, likewise, it is to be observed 
that, on the western side of land, the inshore water will not be 
raised by the passage of centrifugal force from the eastward ; and 
the tendency of the force generated westward of the land is to 
lower the surface of the inshore water, through the increased 
energy sg or mg given to centripetal force, thus producing low 
water ; half-tide level marking the brief interval when the centri- 
fugal and centripetal forces balance each other. This is, theo- 
retically, the normal level of the sea when undisturbed by the 
influence of the moon and sun. Thus the phenomenon of contem- 
anor high and low water, on the same meridian but in 

ifferent latitudes, is observable in the ocean, as on the West 
Coast of Africa, when the level of the inshore water is reduced, there 
may be high water to the southward, 

Another feature in the action of centrifugal force must not be 
overlooked, which is its greater develoy t in equatorial than in 
polar regions, At the poles themselves there is not any rotation, 
and consequently there is not any centrifugal force ; but its genesis 
has increasing energy till the greatest is acquired on the equator 
or between the tropics; thence the excess may pass north and 
south in the lines of least resistance, giving motion to circum- 
polar waters, losing therein its centrifugal character, becoming 
simply hydrodynamical, and, as such, returning towards the 
tropics, and giving to inshore waters that tidal influence which 
could not be bestowed by centrifugal force in its normal course. 

These suggestions receive confirmation from the tidal observa- 
tions made in the Arctic expedition, 1875-6. On these Professor 
Haughton remarks that the expedition, proceeding northwards up 
Smith’s Sound, met the tide coming from the north at or near Cape 
Frazer, lat. 79 deg. 40 min, and left the tides of Baftin’s Bay. The 
new tidal wave, observed on both ships, is specifically distinct from 
the Baffin’s Bay tide, and from the tide which enters the Arctic 
Ocean through Behring’s Straits ; and it is, without question, a tide 
which has passed from the Atlantic Ocean round Greenland north- 
wards, and then westward.” The Arctic Ocean being for the 
most part covered with thick ice, may be regarded as an accumu- 
lating chamber, into which the tidal forces from the North Pacific 
and North Atlantic are combined under pressure, and issue south- 
wards to produce the tides of North-Western Europe. It would 
be inappropriate here to enter more at length into the discussion of 
the pei question of the genesis of tides ; those who wish to do 
so are referred to a paper on the subject in the British Architect 
and Northern Engineer for August 1st and 8th, 1879 ; but prepara- 
tory to applying the views advocated to the special purpose of this 
paper, it is desirable to resume so much of the discussion as relates 
to the North Atlantic. 

From the preceding suggestions it would be expected that in the 
North Atlantic tides of the same age on the western shores of 
Europe would follow those on the eastern shores of America ; that 
is, that the time of H. W., F. and C., would be later in Europe, 

use the easternmost part of the Atlantic is inshore. is 
anticipation is confirmed by Whewell, in his remarks upon simul- 


the Mediterranean of America, the basin is estimated to contain, 
exclusive of the Para and Tocantins, an area of 2,330,000 English 
miles ; that is, more than one-third of South America, and equal 
to two-thirds of Europe. The average discharge is 750,000 cubic 
feet, or more than 4,500,000 gallons per second. Wallace states 
that with the tide the water rises; but during the flood, as well as 
the ebb, the current is moving rapidly down. This takes place, he 
says, at the very mouth, for at the island of Mexiana, exposed to 
the open sea, the water is always fresh, and is used for drinking all 
the year round; though it appears from Bates that the lower 
courses, as well as the channels and bays of the Delta—that 
is, for 150 miles from the sea, have no proper downw 
current, but ebb and flow with the tide. The apparent discrepancy 
will disappear, if it be assumed that the flood does not carry any 
sea-water with it, does not effect any translation of water, the 
land water forcing its way out though unable to neutralise the 
tidal action. Being on the equator, the centrifugal force is very 
great. Some idea of its strength is suggested by the distance up 
the Amazon to which it penetrates. It was observed by Wallace 
in the Tapagéz, a branch of the great river. In that river, at the 
end of the dry season, there is but a sinall quantity of water, and 
the current is very sluggish. The Amazon, however, rises very 
considerably with the tides, and its waters become higher than 
those of the Tapagéz, therefore they enter that river and force it 
back ; the Amazon itself is then seen to be flowing rapidly down, 
whilst the Tapagéz is flowing up. The tide rises in the Amazon 
considerably above Santarem, but the water never flows up; the 
surface merely rises and falls.+ Bates observed the water to rise 
daily with the tide 2in. or 3in. in a small creek of the Cupari 
branch, 530 miles from the sea ;t therefore the current in the 
creek was not strong enough to neutralise the tidal force, as it was 
neutralised near the sea. 

At Para, springs rise as much as 11ft., yet a tidal current is not 
perceptible. It is said there are no fewer than seven tides in the 
Amazon, within a length of 600 miles. The Gulf Stream has a 
course of 3000 miles, 60 miles wide and 100 fathoms deep, with a 
velocity varying from 5 miles an hour to only 10 miles a day, 
unbroken by tidal ebb or flow. 

There is a large space of still water in the Irish Sea, between 
Carlingford and the Isle of Man, where occurs the phenomenon of 
water rising and falling without any perceptible stream. This 
space of still water is marked by a bottom of blue mud, the sur- 
face probably of a deposit of blue clay, an unfailing indication of 
the absence of disturbance, since probably it is largely impr ted 
with vegetable matter, from which its colour is derived, and 
characteristic of riparian deposits. The stream by which the 
mud is conveyed to this spot must, therefore, be very gentle. 

The maximum elevation of a lunar tide is estimated to be 5ft., 
that of a solar tide 2ft. The sum of those figures represents the 
highest springs, and their difference the lowest neaps. The 
elevation of 7ft. above the surface of the ocean is but the infini- 
tesimal part of the earth’s diameter of nearly 8000 miles, and has 
a much smaller ratio to the moon’s distance of 237,000 miles, or 
thirty diameters. The ratio of the centrifugal force, released by 
the influence of the moon and sun, to the earth’s centripetal force, 
must also be very small, and to produce the effects assigned to it 
may be conceived as acting hydrodynamically like an hydraulic 
ram; that is, the centrifugal force is, as it were, ina closed vessel 
full of water, the top of which is, in a d , elastic. When the 
force is too weak to expand the cover the water is confined, and 
under pressure; as the force is increased the cover is expanded, 
but when the expansion reaches the limit of elasticity the water is 
completely bound, and great force may be transmitted through its 
agency. For the elastic cover or web, acting on the surface of the 
water, substitute elastic gravitation acting upon every particle of 
water, it is obvious the effect is similar, Fy penn ure applied at 
one end of the vessel of water will rapidly produce effect at the 
other end, whatever the distance, if the channel be unobstructed. 

This conception of the resistance offered by centripetal to cen- 
trifugal force appears identical with that of ‘‘ the practical rigidity 
conferred by rotation” on frictionless particles, which has been 

ro) , almost simultaneously, by General Barnard and Sir 

William Thomson. But they assume “ an infinitely rigid envelope,” 
instead of one partially elastic, which appears to me to represent 
the action of gravitation ; the phrase “indefinitely rigid envelope ” 
would appear to be unexceptionable. 

Continents and islands, some of varied outline, occasion inter- 
ruption and deviation in the course of centrifugal force. It is 
not likely any appreciable force is released from land, because of 
the cohesion of its particles, and its density is very much more 
than that of water with, say, twice the specific gravity. Land 


4 Report Tidal Committee, Brit. Assoc., 1872, pp. 356-7. 


+ “Narrative of Travels on the Amazon and Rio Negro.” By Alfred 
Wallace, Sect. Physical Geography. 


1 “The Nauralist on the Amazon,” 152. 


observations, and from the tables published by the 
Admiralty annually. First of all, it may be mentioned that on the 
coast of America the tide advances from the equator in a northerly 
and westernly direction, resulting from the resistance presented by 
that continent and the islands of America to the centrifugal force. 
That being most developed in equatorial regions, is deflected off the 
coast of South America northwards, and, in combination with the 
various degrees of force generated in each latitude, advances west- 
ward, touching first at Cape Hatteras, and thence travelling south- 
ward to Cape Fear, Charlestown, Savannah, and St. Augustine ; 
northward to Delaware, New York, and into the bays of Massa- 
chusetts, Boston, and Fundy. At Newport the tide-hour is about 
midway between that of Cape Hatteras and those of Delaware and 
New York, its meridian being more eastern, The lateness of the 
hour northward of Newport is to be ascribed to the irregularities of 
the coast line, for headlands and islands obstruct the progress of 
the tidal force, as has been illustrated by the delay in that part of 
the force which, splitting off at the south point of Greenland, 
travels along the eastern coast into the Arctic Ocean, form- 
ing “‘ the new tidal wave” referred to by Professor Haughton as 
observed by the Arctic expedition. 

Those 7 ood are, however, very trivial compared with 
the marked differences between the tidal hours in North America 
and in Europe; in the latter ‘the moon’s crossing the equator is 
not felt in its effects until two or three days afterwards.” Dr. 
Whewell further observes (27), ‘‘ The different epoch of the 
diurnal inequality in different parts of the world is a very curious 
fact ; the more so, since it is inconsistent with the mode hitherto 
adopted of explaining the circumstances of the tides, by conceiving 
a tide-wave to travel along all the shores in succession. In 
accordance with that view the tides on the shore of America had 
been considered as identical with the tide on the coasts of Spain 
and Portugal, which occurs about the same moment; nor does it 
appear easy to imagine the form of the tide-waves so that this shall 
not be the case. Yet we find that the tides on these two sides of 
the Atlantic cannot be identical in all respects, for on 9th, 10th, and 
11th June, when the diurnal inequality was great in America, it was 
nothing in the west of Europe; and on the 18th and 19th, when 
this inequality had vanished in America, it was great m Europe. 
It woul seem as if the tidal phenomena on this side of the 
Atlantic corresponded to an epoch two or three days later than 
the same phenomena in America ; and we may, perhaps, add, that 
different kinds of phenomena do not appear to travel at the same 
rate. Thus the equilibrium theory, though it may explain the 
general form of the inequalities, cannot give their epochs and 
amounts by any possible adjustment of constants. I may add, he 
says, that the notion of the progress of the tide-wave from south to 
north in the Atlantic is still further involved in difficulties by its 
appearing at the Cape of Good Hope, that the diurnal inequality 
showed itself most clearly on 17th, 18th, and 19th June, that is 
as late as in Spain and Portugal.”+ 

Just as the lateness of the tides on the western shores of 
Europe appears due to the time occupied by the return of 
the tidal force from the east of North America, after its 
northern deflection, so the similar lateness on the west 
coast of South Africa may be due to the return of the motor 
from the east coast of South America. There is much com- 
plexity in the tidal action off the west coast of South America, 
ae | “ay oy from the combined influence of the two deflections, 
caused by the east coast of Africa and the east coast of South 
America ; and uncertainty as to the distribution of land and water 
in antarctic regions precludes the possibility of a satisfactory 


explanation. 
(Zo be continued.) 


Tur Export Duty oN Sitver.—The announcement made 
exclusively a few weeks since by the Engineering and Mining 
Journal that the Mexican export buy on silver was to be repealed 
has proved correct. It is reported now in press despatches from 
Washin n that the Mexican Minister has received official infor- 
mation from the State Department of his country that Congress 
has repealed the duty. It is stated that this measure is intended 
to encourage the investment of American capital in Mexican mines. 
This statement will be received with some satisfaction, and will re- 
assure those who may have felt some hesitation, owing to the 
growing hostile feeling manifested by a portion of the Mexican 

An additi ‘oss i of 4 per cent. per annum will 


Tess. 

= a valuable aid to Mexican enterprises ; and if the Government 
can succeed in increasing the security of property at the rate which 
it has accomplished during the last few years, the proprietors of 
Mexican mines will be saved additional heavy amounts. 


* “Narrative of a Voyage to the Polar Sea during 1875-6." By Captain 
Sir George Nares. London, 1878. pp. 356-7 and 376. 


+ Phil. Trans, 1836, pp. 289, 341. 
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RAILWAY MATTERS, 


THE Great Eastern Railway Company commences a daily service 
of its steamers between Harwich men | Antwerp with July. The 
insufficient quay accommodation at the latter port has prevented 
the company from doing this sooner. 1 

Ir is stated that the London, Brighton, and South Coast 
Railway stands third among English railways in the number of 
train miles run by its engines annually, while in the amount of 
net earning upon each £100 of capital spent on rolling stock and 
plant it is second in the list, 

THE Midland Railway Company is driving a second tunnel by 
the side of that near Haverstock-hill, for keeping the goods and 
passenger traffic perfectly separate as far as St. Albans, and thus 
peas cary | its through passenger trains. The distance from 
London to Manchester is now done in 4} hours, to Bradford in 5, 
and to Glasgow and Edinburgh in 104 hours each. 


THE old Colony, U.S., Railroad people claim to carry in one 
of their trains running to Plymouth and wayside stations the 
largest number on the round trip of any train out of Boston. 
From 1200 to 1400 passengers are carried daily by this train, 
Boston has such thickly settled suburbs that the local trains on 
the roads entering it are no small part of their revenue. 


A SeLect CoMMIrree of the House of Lords has passed a Bill, 
which has already received the sanction of the House of Commons, 
reviving the powers originally granted in 1866, and amended by an 
Act of 1871, authorising the construction of a railway under the 
Mersey. between Liverpool and Birkenhead, and extending the 
time for the completion of the line until August, 1885. The total 
length of the proposed tunnel from shaft to shaft is exactly one 
mile, a fourth part of which has already been constructed. 


THE Scotch express, due at King’s-cross at 10.50 on Monday 
night, was thrown off the line by an accident to the engine at 
Walton Junction, near Peterborough, while travelling at a speed 
of about fifty miles an hour. There were fortunately few 
passengers in the train, and none of them are reported +o be 
seriously hurt. Among the number was Mr. Jos. Dodds, M.P., who 
was, however, able to continue his journey to London. It is 
surprising that the results of the accident were not more disastrous, 
bearing in mind the great speed and the violence of the sudden 
stoppage. 


Iy reporting upon the causes of a collision which occurred on 
the 15th ultimo, at Barton station, on the Manchester, Sheffield, 
and Lincolnshire Railway, when a mixed train from New Holland 
to Barton came into collision with the stop blocks, Major Marin- 
din says ;-—‘ If the driver’s statement be correct”—and he previ- 
ously says he is inclined to believe the driver and gives reasons for 
this—‘ this case furnishes a strong argument in favour of the auto- 
matic action of brakes, for the driver would not have been able to 
run, after the brake pipe had become disconnected, depending upon 
a useless machine to stop the train in a case of emergency.” 


THE Wrexham, Mold, and Connahs Quay Bill, which has been 
under the consideration of a select committee of the House of 
Lords, [iy aye over by Lord Cottesloe, was passed on the 22nd 
inst. few weeks ago the Bill came before a committee of which 
Lord Methuen was the chairman, and was rejected ; but on its 
recommitment it received the support of Mr. Gladstone, whose 
Hawarden collieries it pro to serve, the Duke of Westminster, 
who is an extensive colliery owner in North Wales, and Mr. 
Osborne Morgan, all of whom have given evidence during the week. 
The petitioner against the Bill was the Great Western Railway 
Company, which tended that it supplied sufficient facilities for 
the carriage of the mineral products of the district. 


THEironmastersand manufacturers of the Wolverhampton district 
are expecting much benefit from the projected railway from Wolver- 
hampton to Craven Arms—a distance of some forty miles. The line 
will supply a link in the railway system of the district by which the 
Midlands will be put into direct communication with Central and 
South Wales. Such communication has long been needed, and is becom- 
ing more and more wanted, because of the growing importance of the 
trade of South Wales, and especially of the port and harbour of 
Milford Haven. On Tuesday a meeting of the supporters of the 
scheme was held in London and a provisional committee was 
appointed to promote the line. Among the members of the com- 
mittee are the Lord-Lieut. of Staffordshire, and representatives for 
the Earl of Dudley and the Duke of Cleveland. 


A MASSACHUSRTTS paper states that the Railroad Commissioners 
have received at their offices, in Pemberton-square, an instrument, 
by Dr. Thomson, of Philadelphia, which is in use for the detection 
of colour-blindness upon the Pennsylvanian Railroad. The inven- 
tion suggested itself to Dr. Thomson from the fact that the number 
of employés upon the Pennsylvania system of railroads comprised 
upwards of 35,000 persons, scattered over more than 2500 miles ; 
and as the number of trained ophthalmic surgeons was limited, it 
was desirable to find a system which would enable the facts to be 
collected by any intelligent employé in the company’s service in 
such a form as to enable decisions to be justly made by scientific 
experts, although personally absent from the examination. The 
instruments used consist of two flat sticks, about 2ft. in length and 
lin. in width, fastened by a hinge at one end and connected by a 
button at the other. Between them, and concealed from view, are 
forty white buttons, having the figures from 1 to 40 upon them, 
attached to the stick by small wire hooks, which permit of easy 
removal or change of position. ‘lo the shanks of these buttons are 
attached forty skeins of coloured wool. The test skeins are separate, 
and three in number—light green, rose or purple, and red. These 
skeins are shown to the persons examined in turn, and they are 
directed to select from the stick the colours which will match them. 
When the examination is made the instrument is closed to conceal 
the number, and test greens being shown, the person examined is 
directed to select ten tints from the stick ; and when this is done 
the figures are recorded by the clerk, and the selections thus made 
can be identified at any future time. After a protracted experience 
upon several thousand employés of the Pennsylvania Railroad, that 
company has adopted the invention, and it will be used for ex- 
aminations hereafter. 


On the 10th of February a boiler exploded on the Great-Eastern 
Railway near Bury St. Ed d The 1 tive was shunting 
wagons at the time. It was an eight-wheeled engine, with a four- 
wheeled leading bogie, coupled driving and trailing wheels, and six- 
wheeled tender. It was made by the Vulcan Foundry Company, 
and began running in July, 1865, and was supplied with a new 
boiler and fire-box in December, 1876, after having run about 
204,000 miles. The new boiler was made at Stratford Works, of 
Yorkshire iron fin, thick, the fire-box of copper ,‘;in. thick, except 
the tube plate which was in. thick. It was submitted to a 
hydraulic test of 240 1b. to the square inch, and commenced running 
on the 28th December, 1876, and had run up to the date of 
explosion 161,015 miles. Major-General Hutchinson, in reporting 
to the Board of Trade, states that there is but little reason to doubt 
that the explosion was owing to the defective condition of the 
“— stays in the right side of the fire-box. Three of these stays, 
a little below the centre of the box and near the tube plate, were 
found to have had old fractures ; and it was at this spot that most 
robably the mischief first commenced by the steam pressure here 
+ bulging the copper-plate, then stripping it away from the 
greater part of the rest of the stays, and breaking fourteen, 
and then tearing the side plate from the back plate more or less 
along the angle in which the side and back plates meet. The 
surfaces of fractures showed very little symptons of corrosion, 
certainly nothing to warrant the opinion that the explosion was 
due to corrosion. There is not the least reason to suppose that 
there was ber? excess of steam pressure above that authorised, viz., 
140 lb., at which pressure the safety valves—which had not been, 
it was stated, in any way meddled with after the explosion-—began 
to ease off when tested, 


NOTES AND MEMORANDA. 


A NEw arrangement of filter removing calcareous deposits from 
water, in which the water is passed through a succession of filters, 
worked in series, filled with sawdust, impregnated with magnesia, 
has been descri Salts of magnesia thus replace those of calcium, 
and, being more soluble, form no scale in boilers. 

VALUE of exports per head of the es in the Austra- 
lian Colonies:—New South Wales, lls. 2hd.; Victoria, 
£18 15s. 3d.; South Australia, £21 1s. 74d.; Queensland, 
£15 10s. 84d.; Tasmania, £13 6¢. estern Australia, 
yl = -; New Zealand, £13 7s. 104d. General average, 


Mr. B. Brauner has redetermined the atomic weight of 
didymium, and gives 145°4 as the correct number for a purer 
sample, instead of 146°6 as previously arrived at ; but his experi- 
ments suggest the possibility that didymium is like cerium, a 
compound which may be split up into at least two elements, the 
atomic weight of one being under 145°4, and the other over 146°6, 

THE value of imports per head of the population in the Australian 
Colonies during the year 1881 has been given as follows :— 
New South Wales, £19 7s. 54d.; Victoria, £17 2s. 4}d.; 
South Australia, £21 2s. 2d.; Queensland, £13 18s, 2d.; Tasmania, 
£12 1s. O}d.; Western Australia, £12 3s. 9d.; New Zealand, 
£12 19s. 10d.; general average, £16 17s. O#d. 

OXYGENATED water, or peroxide of hydrogen, discovered by 
Thénard in 1818, is obtained by the action of sulphuric or hydro- 
chloric acid cn the bioxide of barium ; and it is only during the 
last few years that it has been prepared commercially under sufti- 
ciently favourable conditions to come into general use. Its 
properties render it specially suitable for the bleaching of animal 
substances, such as wool, feathers, ivory, &c., which must be previ- 
ously freed from grease or other impurities. 


A REPORT is published in the Comptes Rendus on a memoir of M, 
Bouquet de la Grye, entitled, ‘‘ Study on Waves of Long Period in 
the Phenomena of Tides.” In this memoir the author extends the 
work of Laplace. It is also proved that the greatest elevation of 
the water at Brest occurs, not with west, but with south winds. 
The density of the water, Nature says, is found to explain the 
unexpected fact revealed by Bourdaloue, that the mean level of 
the ocean at Brest is higher by 102m. than that of the Mediter- 
ranean at Marseilles. From 1834 to 1878 the mean level of the 
ocean has sunk at Brest, or the ground has risen; the fact subsists, 
after allowing for variation of temperature and saltness, The 
relative rise of ground has been about Imm. a year. 


Tue following recipe for a cheap and simple non-conducting 
covering for steam pipes has been given by the Boston Journal of 
Commerce. Four parts of coal ashes, sifted through a riddle of 
four meshes to the inch, one part calcined plaster, one part flour, 
one part fire-clay. Mix the ashes and fire clay together to the 
thickness of thin mortar, ina mortar trough; mix the calcined 
plaster and flour together dry, and add to it the ashes and clay as 
you want to use it; put it on the pipes in two coats, according to 
the size of the pipes. For a Gin. pipe, put the first coat about 
ljin. thick ; the second coat should be about 4in. thick. After- 
ward, finish with hard finish, same as applied to plastering in a 
room. It takes the above about two hours and a-half to set on a 
hot pipe. 

Proressor H. M. Pavut has communicated to the Seismological 
Society of Japan some notes on the effect of railway trains in 
transmitting vibrations through the ground. A box, holding about 
20 lb. of mercury thickened by amalgamation with tin, was placed 
upon a heavy plank screwed to the top of a post sunk 44ft. into 
the ground. Inages reflected in the surface of the mercury were 
observed by a telescope, as in meridian observations. An express 
train passing at a distance of one-third of a mile, set the surface of 
the mercury in confused vibration for two or three minutes. The 
experimenter, Nature says, also found that a one-horse vehicle 
passing along a gravelled road 400ft. or 500ft. distant caused a 
tem ped agitation of the mercury whenever the wheels struck a 
small stone. 


InsTEAD of the methods of testing and comparing hardness at 
present in use, Dr. Herz, of Berlin, has sought a more absolute 
method, and he has confined himself, on account of the complexity 
of the question, to the consideration of isotropic elastic substances. 
In these the hardness may be determined by the pressure which 
must be exerted on a round mass to exceed the limit of elastic 
resistance. In the case of plate-glass, ¢.g., it was found by experi- 
ment that, at a pressure of 136 kilogrammes per square millimetre, 
the limit was passed, and a circular crack was produced ; 136, 
accordingly, expresses the degree of hardness of the glass. Every 
isotropic body which has its limit of elasticity exceeded under 
greater or less pressure is, respectively, harder or less hard. The 
advantage of this method lies in the fact that no second substance 
is needed, but only two specimens of the substanee examined. 


Tux following formula has been deduced for the conductivity of 
annealed iron and steel wire, in which F is the conductivity, pure 
copper being 100, m the resistance of the wire in Ohms, / the length 
of the wire in metres, a its absolute weight in grammes, and s its 

specific gravity : F = 15594 ae 
values from a number of tests :—Wrought iron from Lancashire 
works, carbon, 0°04 to 0°08 ; conductivity, 15°75 to 15°17; open 
hearth steel, carbon,0'04 to 0°08 ; conductivity, 14°97 to 14°17; 
Siemens-Martin steel, carbon, 0°08 to 0°15 ; conductivity, 14°17 to 
13°76; Martin steel, carbon, 0°15 to 0°25; conductivity, 13°76 
to 13°02; Bessemer steel, 0°25 to 0°40; conductivity, 13°02 
to 12°50; Bessemer steel, carbon, 0°60; conductivity, 11°85; 
Bessemer steel, carbon, 0°80; conductivity, 10°66. 


Herk Kayser has been continuing his researches on ‘‘ absorp- 
tion,” or condensation of gases on surfaces of solids, and has studied 
the influence of the adsorbing material. The pressure, Nature 
says, was determined which occurred in the glass vessel when given 
volumes of gas had been in contact with the solid material. The 
gases were carbonic acid, sulphurous acid, and ammonia, and these 
were absorbed in the empty glass vessel by coarse glass powder, 
and by turnings of brass and wrought iron. The metal turnings 
were quite clean and unoxidised, and before each experiment they 
were heated in vacuo to about 300 deg., to remove gas. It was 
found that pressure was greatest, and so absorption least, in the 
empty vessel. The order of increasing absorption was in general : 
Empty vessel, iron, brass, and glass powder. By the empty vessel, 
S O2 was least condensed, C O.and NH; about equally. Also on 
the metallic surfaces, S O2 always gave greater pressure than N H;; 
between CO2 and S Oe there was hardly any difference. By the 
glass surfaces, on the other hand, C O2 was comparatively little 
condensed, N Hs; considerably, and S Oz to a large extent. 


Mr. K. Prarsk1 has made a list of the longest bridges at present 
existing. This statement was made public some time ago, but is 
worth inserting here for future reference. The lengths are given 
in metres :—Parkersburg Bridge, 2147; St. Charles Bridge, over 
the Missouri, 1993; Ohio Bridge, near Louisville, 1615; bridge 
over the East River, 1500; Delaware Bridge, Philadelphia, 1500 ; 
Victoria Bridge, over the St. Lawrence, 1500 ; New Volga Bridge, 
near Syssran, 1485; Hollands-Diep Bridge, near Moerdyk, 1479 ; 
bridge over the Pongabunda, near Gooty, India, 1130; Dniester 
Bridge, near Kiew, 1081; Rhine Bridge, near Mainz, 1028; 
Dnieper Bridge, in Pultawa, Russia, 974 ; Mississippi Bridge, near 
ma 972; Missouri Bridge, near Omaha, 850 ; Weichsel Bridge, 
near Dirschan, 837 ; Danube Bridge, near Stadlan, 769; Po Bridge, 
near Mezzana Corti, 758 ; Tamar Bridge, near Saltash ; 665; Leck 
Bridge, near Kuilenberg, 665; Mississippi Bridge. near Dubuque, 


The following are average 


MISCELLANEA. 


THE Phosphor-Bronze Company, Limited, has been awarded the 
gold medal for its fine collection of phosphor-bronze specimens at 
the New Zealand Exhibition. 


Mr. JoHN WortToN, manager of the Moss Bay Hematite Iron 
and Steel Company, has been appointed to succeed Mr. E. 
P. Martin as manager of the Blaenavon Company’s works at 
Blaenavon. 


THE Moniteur de la Flotte describes a proposal for placing quoting 
ships in communication with existing submarine cables, ‘Lhe pro- 
jector would float buoys with the necessary connecting wires and 
apparatus at intervals of a day’s journey along the line of the 
a each numbered and properly lighted at night, and he con- 
siders that the plan presents but few difficulties and would obviate 
much anxiety and many dangers. 


Messrs. THOMAS SKINNER AND Co.’S steamer Stirling Castle, 
with the first of the new season’s tea from Hankow, China, arriv 
in the Albert Docks at 4a.m. on Thursday, the 22nd inst. She 

the lightship at the mouth of the Yangtse, forty-two miles 
rom Shanghai, at 3.45 a.m. on the 23rd of May, and passed 
Gravesend on the 22nd at 2a.m., making the run, including all 
detentions, in 29 days 22 hours 15-’minutes, or steaming time 
27 days 23 hours 45 minutes. She began discharging at seven 
o’clock in the morning, and her teas were early upon the market. 


A NEW screw dredger of 800 tons, built and engined by Messrs. 
Simons and Co., was launched on the 23rd inst. complete from their 
works at Renfrew. It is named Clyde, and is the property of the 
Clyde Lighthouse Trust, having been built under the direction of 
their engineers, Messrs. D. and T. Stevenson, Edinburgh. This is 
the third dredger this firm have constructed for the river Clyde, 
and will be the most powerful, being fitted with compound engines 
of 350-horse power, and it is designed to raise 500 tons per hour 
from a depth of 35ft. to 40ft. water. On board are steam ap- 

liances for head, stern and side movements; also for lifting, 
owering, and manceuvring, and throughout the hull and machinery 
every recent improvement has been adop 


An International Exhibition is being organised at Amsterdam, 
to open in May, next year, and continue open until October. Its 
object is to bring together the indigenous products of the various 
colonial possessions of the European countries side by side with 
articles suitable for exportation to them. Group VII. of the 
second section includes engines, machinery, tools, and means of 
transport ; and Group VIIL., civil engineering, pumps, and mining 
appliances. The Exhibition is placed under the patronage of the 
King of Holland and the Dutch Government, and under the 
honorary presidency of the Colonial Minister. The general com- 
missioner is M. E. Agostini; the president of the executive com- 
mittee, M. D. Cordes; and the secretary, M. J. Kappeyne Van 
De Coppello. 


THE Fives-Lille Company is employing its full complement of 
men, viz., 2500, and is tolerably well supplied with orders for the 
future. Itis engaged upon some locomotives for the Northern 
Railway of France, the finishing of steel , cast at Creusot, 
for the French Government, girder bridges for Austria, and sugar 
machinery, both cane and what is usually called beetroot, but is 
really mangold wurzel, for the colonies. The shopsare all parallel 
with each other, and are mostly provided with travellers. Thatin 
the boiler shop consists of a girder, running at one end on a rail 
attached to the side wall, and supported at the other by a standard 
on a truck, carrying the engine and boiler, running on the ground 
level. The works are well supplied with machine tools, though 
not the most modern. Railway wheels are made by stamping the 
boss with half the spokes under the hammer, and then hand- 
welding them to the other half of the spoke and part of the rim, 
forged in one under the hammer. The curved inside of the rim 
between the spokes is planed by a rocking arm, the rim being fed 
in a circular direction. There is a self-acting hammer, called 
‘‘marteau «& planer le cuivre,” worked by a belt, for planishing 
copper cylinders, which are self-acted round by a cord. 


THE Government of India have recently tioned for executi 
from the grant for Famine Protective Works the completion of the 
first section of the Gokak Canal in the Belgaum Collectorate. The 
project for a large canal, with head-works on the Ghatprabha 
river above the famous falls of Gokak, emanated from Colonel— 
now Lieut.-General—Walter Scott, R.E., in 1853. A preliminary 
survey was carried out under his direction, which showed that 
remarkable facilities existed for leading a canal off from a point 
about two miles above the falls to irrigate the tract on the left bank 
of the Ghatprabha river lying between the Ghatprabha and Krishna 
rivers, and comprising portions of the Gokak and Bagalkot talukas, 
and of the Mudhol and Jamkhandi native States. The river hasa 
sheer descent of about 160ft. at the fall, and at the spot selected 
for the canal head the total command is about 200ft. By cutting 
through a ridge of hills on the left side of the valley, General Scott 
showed that the canal could be at once brought out with a complete 
command of the country beyond. Investigations for storage works 
and for the extension of the canal are in progress. The works are 
now in charge of Mr. R. B. Joyner, Executive Engineer for Irriga- 
tion, under Mr. J. H. E. Hart, Chief Engineer for Irrigation. 


An American contemporary gives the following somewhat 
characteristic paragraph :—‘‘ Great men are not always practical, 
and the reverse might be stated with equal truth. Anyhow, 
Jefferson was a great man, but he was far from practical in some 
things. When he was in France he was very much struck with the 
utility of windmills. He thought they were wonderful institutions, 
and cost so little torun. He owned a large quantity of timber ona 
mountain much higher than Monticello, about a mile off. He 
purchased in France a windmill and the machinery for a saw mill 
at a cost of 13,000 dols., and had it taken to the top of the moun- 
tain. He had for a neighbour a bluff old fellow named Cole. One 
day Cole came to see bim, and Jefferson took him up to where he 
was having the mill built. It was as much as they could do to 
climb the steep ascent. When Cole recovered the breath he lost 
getting up the mountain, he said: ‘Mr. Jefferson, you have a 
splendid saw mill, and it is ina splendid place to catch the wind, but 
how are you going to get the logs up here to sawfrom? Theauthor 
of the ‘ Declaration of Independence’ started like a man suddenly 
awakened from a delightful dream, and quickly said : ‘ Hey, Cole, 
how? What’? And then, relapsing into abstraction, led the way 
down the mountain toward Monticello. The windmill was never 
completed, and years after the machinery was sold for old iron.” 


A SMALL international industrial exhibition is being held at 
Lille, under the auspices of the Municipal Authorities. The 
exhibitors are chiefly French and Belgian, but there are two 
English, viz., Doulton and Minton, ceramic ware being one of the 
classes. A prominent feature is the artistic ironwork, produced 
entirely by the hammer, and black, relieved by polished steel, 
nickel, and copper, which produce an excellent effect ; fine scroll- 
work, flowers, and fruit are marvellously executed. One of the 
Dandenné perpetual clocks, like that at the Northern Terminus, 
Brussels, is erected outside the building. It is kept going by the 
weights being kept constantly wound up by a fan actuated by the 
ascensional current of an air-tight shaft; and when the weight 
nears the top of its course it puts on a brake which stops the fan, 
provision being made for twenty-four hours’ working in the event 
of a temporary cessation of the current. Some original improve- 
ments in mechanical drawing appliances are shown by M. Jardez, 
of Lille. He stretches the paper by a panel secured by iron bars. 
The left-hand edge of the board is provided with a scale and also 
with a grooved rod, fixed by pins, on which the square works for 


536 ; bridge over the Gorai River, India, 529; Britannia Bridge, 
near Bangor, 464; Saane Bridge, near Freiburg, 382; Theiss 
Bridge, near Szegedin, 355, The new Volga Bridge, near Syssran, 
is accordingly the longest in Europe, 


disp g with a true edge. The stock of the 7-square has an 
aperture for adjustment, and the blade is also graduated. There 
is besides a small rack for hatching regularly, Other novelties 
are folding iron trestles and some metallised cloth for roofing 
purposes, 
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MESSRS. MARSHALL, SONS, AND CO., GAINSBOROUGH, ENGINEERS, 


(For description see page 4638.) 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


IC.—A, TWIETM£YER, 
NEW YORK.—Tae Wittmer and Rogers News Company, 
n-street. 


TO OORRESPONDENTS. 


*.* In order to avoid trouble and confusion, we find it necessary to 
"inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be —— by a large envelope legibly directed by the 
writer to himself, and bearing a 1d. postage stamp, in order that 
answers received by us may be forwarded to their destination. 
No notice will be taken of communications which do not comply 


*,* All letters intended for insertion in THe ENGINEER, or 
containing geen must be accompanied by the name and 
address of , not necessarily for publication, but as a 
proof of good faith. No notice whatever will be taken of 
anonymous communications. 

Lapor Omnia Vincrt.— The diagrams enclose are very good. The low- 
pressure cards are not as full as is irable, but we do not think you can 
remedy that, as the cause is probably condensation, although there may be 
some wiredrawing as well. 

ae =p Ay is allowed to expand in a cylinder without doing work no effect 
will be produced ; there will be no fall of temperature. If, however, you 
take a given weight of air, say1lb., and compress it, you will heat it. 
This heat can be taken out by cooling the cylinder down with cold water. 

now the air thus cooled and under pressure be allowed to expand at any 
ure time, it will be colder after expanding than it was before. 

E. N. 8.—Let L be the vertical ht from the plane of revolution of 
the centre of the governor balls to the point of suspension in inches, and 


R the number of revolutions per minute, then R= 7 andl = 


( my. Thus the height of your governor being b5in., the square root 


of that number is 2°236, and 187°5 divided by this gives 84 nearly as the 
vroper number of revolutions per minute. 


SUBSCRIPTIONS. 

Tar Enoreer can be had, by order, from newsagent in or country 
at the various rail tations t Vf preferred, be supplied direct 
from the office on the following 

Yearly (including two double numbers)... .. .. £1 98. Od. 


credit occur, an extra charge of two shillings and sixpence per annum will 

Cloth cases for binding Tux Enoinerr Volume, price 2s. 6d. each. 

Many Volumes of Tax Encineer can be had price 18s. each. 

Foreign Subscriptions for Thin Paper Copies will, until further notice, be 
received at the rates given :—Foreign Subscribers paying in advance 
at the published rates will receive Toe Enoineer weekly and post-free. 
advice the Publisher, Thi Paper may be had, af 

ma: i, at 
by Post-office Order. — Australia, Belgi British 
Columbia, British Guiana, Canada, of Good 
France, Germany, Gibraltar, Malta, Natal’ Netherlands’ 
ew wick, Newfoundland, New th Wi New 
Switzerland, 


Portugal, Roumania, , Tasmania, Turkey, United States, 
West Coast of Africa, Wet Indien Oppras’ China, Japan, 


Chili, £1 16s. y 6d.” Manilla, 
Mauritius, Sandwich Isles, £3 58." 


ADVERTISEMENTS. 


one . The line averages seven words, When an advertise- 
ment measures an inch or more the charge is ten shillings per inch. All 
stamps in 
practical 


Advertisements cannot be inserted unless Delivered before Six 
o'clock on Thursday Evening in each Week. 
*," Letters relating to Advertisements and the Publishing Department of the 
other letters to be addressed to the Bditor of Tux Enciveer, 163, Strand. 
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THE ROYAL AGRICULTURAL SOCIETY. 

THe annual show of the Royal Agricultural Society 
will be held this year at Reading, and will be thrown open 
to the public on Monday, the 10th of July. Reading 
is within less than one oon of London by rail. The 
showyard is wel] situated, and the entries, both of cattle 
and implements, are numerous. If the weather is favour- 
able the show ought to be a success, As we have more 
fully a in another page, trials of steam drain- 
ing machinery, and of apparatus for drying corn and 
hay in the stack, will be made the week before the show- 
yard opens. Experiments will begin on Tuesday, the 
4th of July. Trials of creaming apparatus will also take 
place, but with these engineers have less concern. It is a 
noteworthy fact that neither Messrs. John Fowler and 
Co., of Leeds, nor Messrs. J. and F. Howard, of Bedford, 
nor Messrs. Barford and Perkins, of Peterborough, will 
compete for the steam drainage prizes. That the three 
largest makers of steam ploughing apparatus in the world 
should have nothing to offer purchasers in this direction 
seems 8 Messrs. Fowler have a steam drainage 
plough in course of construction, but it will not be com- 
ana in time, and Messrs, Howard tell us that they are too 

y to make a new departure. It is to be presumed 
that those most competent to form an opinion of value 
hold that steam draining ploughs are wanted. If this were 
not the case the Royal Agricultural Society would. not 
offer prizes for such machinery. But the fact that such 
firms as those we have named do not intend to compete, 
would seem to indicate either that the prizes of the Society 
are not as valuable as they once were, or else that there is 
really no demand for steam drainage tackle. Probably 
the truth lies midway. Medals and first prizes are now 
80 common that we cannot call to mind a single agricul- 
tural engineering firm of any position that has not got a 
tray full of medals and enough “awards” to paper Py 
room. A medal more or less is no longer of importance. 
Tosome persons this is matter for congratulation ; butfor the 
Royal Agricultural Society it means loss of prestige. When 


its prizes are regarded by great firms as not being worth com- 
peting for, it will be hard to that the of decay 
set in, No doubt there will be plenty of competitors to 
the end of time for any comin prize that can be 
offered ; but the competitors will not be of the proper kind. 
It must not be forgotten that the status of the competitor 
is a matter of very great importance under all circum- 
stances, The Derby owes its significance to the quality of 
the horses which run the race ; and the Royal Agricultural 
Society owes quite as much to the men who have competed 
for its prizes as these owe to the Society. Let it once 
become an established fact that not one of the great 
Lincolnshire firms will compete for a Society prize, and the 
awarding of prizes may come to an end. It is to be sup- 
posed that the best that can be done in any way is done 
where men with every possible resource compete ; and it is 
for the best that prizes are intended. If, however, only 
second-rate firms compete, the Royal Agricultural Society 
may find it very difficult to escape from giving prizes ; but, 
on the other hand, the machine or implement which obtains 
a prize may be a very inferior commodity. The —_ 
position of the Society can only be maintained not alone by 
awarding prizes to the best, but by having the best in the 
world to award prizes to. There is some reason to think 
that these truths have been overlooked. It is not easy to 
escape from the conclusion that a period of decadence has 
set in. We wish we could add that this decay was due to 
entirely extrinsic causes, with which the management of 
the Society had nothing todo, Recently the Society has 
lost money, and its my have lost popularity. Injudi- 
cious outlay has gone hand in hand with yet more injudi- 
cious economies. A noteworthy instance of this was sup- 
_— by the arrangements made in connection with the Kil- 
urn Show. A very large sum of money was paid for 
draining the showyard, although it was pointed out that 
me the sum spent on surface drains and roads would 
have answered much better. The deep drains put in have 
permanently benefitted the land. They were worse than 
useless for the purposes of the Society ; and when the wet 
weather which was anticipated—if not why was money 
spent on draining !/—had set in, and the showyard was a 
uagmire, no money could be obtained to make pathways. 
The result was, as a whole, disastrous as regarded the 
funds of the Society, and among exhibitors and the public 
the announcement of this fact was received without excep- 
tion with rejoicing ; on every side the verdict “serve them 
right” was pronounced. 

Owing, we presume, to the low state into which the 
finances of the Society have fallen, a most injudicious bit 
of economy is now being carried out. Messrs. Eastons and 
Anderson are no longer to be the engineers of the Society. 
Mr. Anderson is, it is true, retained as consulting engineer ; 
but those who know what a numerous and efficient staff 
has been hitherto provided by the Erith tirm will see that 
either Mr. Anderson must discharge duties which are far 
beyond those of a consulting engineer, or else that the work 
to be done must be scamped. We learn with regret that 
the dynamometers and other instruments of precision 
which have been kept stored and in repair by Messrs. Eastons 
and Anderson for very many years, are now to be sent to 
the Society, by whom they will, we suppose, be carried 
about the country, with the clock and the facade so well 
known to all the world. We have heard it stated that the 
dynamometers are to be broken up, as the Society never 
intends to carry out any trials of steam engines again. 
We have not a list before us, and we do not know the 
names of those who have seats on the committee. To us, 
therefore, this committee is absolutely impersonal. 
We have no hesitation in saying that its policy is, 
in many respects, extremely injudicious; and _ its 
members will find, if they make inquiry, that they 
are accused, and that generally, of stopping competition 
lest new men should snatch from them a reputation which, 
it must be admitted, is now somewhat antiquated, as far 
as it is based on the past awards of the Royal Agricultural 
Society. Thus the fact that a firm took a prize at Cardiff 
just ten years ago is no evidence that the engines made 
to-day by the prize-taking firm are the best that can now be 

e. ere is such a thing as living on the relics of a 
t reputation ; and certain agricultural engineers and the 
yal Agricultural Society seem determined to try how 
far in this direction they can go. The engineers are, how- 
ever, wiser than the Society, for they have made many 
improvements in their machinery since the Cardiff meeting. 
We regret that it cannot be said that the policy of the 
Royal Agricultural Society has undergone any change for 
the better. 

To revert in some degree to what we have already stated, 
it must not be forgotten that much of the influence of the 
Society was derived from its practice of testing machinery 
year after year. This system of testing did a great deal 
for the agriculturist. We do not now speak exclusively of 
steam engines; we have in mind corn drills, horse ploughs, 
thrashing machines, barn machinery, and so on. This 
practice of awarding poe distinguished the Society from 
all kindred bodies; others might, indeed, hold shows, but to 
the Royal Agricultural Society pertained the all-but exclu- 
sive credit of providing for the carrying out, by trained 
engineers, of tests of all kinds of machinery and imple- 
ments used by the farmer. To imagine that the Society 
can do without this system is to assume that it 
some special internal vital force which can ‘able it to 


pete with other societies, such, for example, as the Bath 
and West of England. We write in the best interests of 
the Royal Agricultural Society when we say that it pos- 
sesses now no such element of vitality. There is nothing 
about the position of the leading men of the Society to 
justify such a belief. In the present day, more, perhaps, 
than at any other time, the value of institutions is esti- 
mated by the results obtained from them. If it can be 
shown that the Royal Agricultural Society is no longer 
useful to the public or the farmer it will soon cease to 
exist, no matter how eminent may be the names of those 
who have seats at its council board. One of the useful 
works done by the Society was the maintenance of what 


was for its purposes a staff of skilled engineers. The 


dispense with one of its limbs, so to speak, and yet com- | half 


value of the independent opinions pronounced by Messrs. 
Eastons and Anderson on the implements which they 
tested cannot be overrated. It cannot for a moment be 
imagined that non-professional gentlemen can deliver 
opinions of equal value to the farmer. It is true that 
they can say whether a drill sows its seed, or a machine 
thrashes corn properly, but they cannot calculate the power 
wasted, or form a sound conclusion as to the quality of the 
design and workmanship. If the Society could but be got 
to see it, the fact that such a firm as Messrs. Eastons and 
Anderson gave the benefit of their professional knowledge 
to the Society, while such men as Mr. Bramwell, Mr. 
Cowper, the late Mr. Menelaus, Mr. Gooch, and others 
easily named, aided the judges with advice, and acted 
themselves in the same capacity in many instances, was 
really of transcendent importance. The reputation of the 
Society hung on such facts, as far at least as regarded its 
implement hea and we cannot but regard as a very great 
mistake indeed the elimination of the engineering element 
from the business of the Society. We venture to hope, 
indeed we do not hesitate to say that we wish, the pro- 
ceedings at the forthcoming trials of machinery may prove 
so far unsatisfactory that the minority at the Council 
Board who opposed the present policy of unwise economy 
may be converted into a substantial majority. We are 
quite aware of the existence of trade rivalries among 

icultural engineers ; but the Royal Agricultural Society 
of England should hold such a — that it is inde- 
pendent of trade rivalries. It held this position once; it 
may, if it pleases, hold it again. 


DIRECT-ACTING STEAM PUMPS, 


In our last impression, page 456, we stated our belief 
that the Pulsometer augmented the temperature of the 
water which it raised by from 8 deg. to 12 deg. In writ- 
ing thus, without qualification of the statement, we 
inadvertently did an injustice to an excellent apparatus, 
which we hasten to repair. As will be seen from Mr. 
Moffat’s letter, which will be found on another e, 
if the Pulsometer is worked with ordinary ty 
augmentation of temperature of the water lifted is 
Me small, and the cases in which it reaches even 
3 deg. appear to be strictly exceptional. Under cer- 
tain unfavourable and abnormal conditions the water 
may be heated as we have stated to 8 deg. or 12deg.; but 
these conditions need never obtain in practice. In 1876 a 
Pulsometer was tried at the Birmingham Show of the 
Royal Agricultural Society by Man, Tecan and Ander- 
son, with the result that 181 gallons per minute were 
drawn through 65 yards of 6in. main and two yards of 
3in. main, the elevation of temperature being a} deg. to 
2} deg. Fah., and the total lift about 20ft. It is to 
be observed that in the case of the Pulsometer, and 
all steam lifting apparatus of the kind, the principal 
source of loss lies in the heating of the pum water ; 
but this quantity is to a large extent independent of the 
height to which the water is raised, and consequently the 
yreater the lift the greater will be the economy. The 
causes of condensation are practically constant in amount, 
and there is no reason why the weight of steam condensed 
should be much greater when the lift is 50ft. than when 
it is 10ft., and this fact should not be overlooked in esti- 
mating the economical value of the Pulsometer as a steam 


pump. 

Since the Pulsometer was first tested at Birmingham in 
1876, many very useful improvements have been intro- 
duced, both in design and workmanship, as was to be 
expected; and we have every reason to suppose that the 
economy of the apparatus is much greater now than it 
was then. But in point of fact the question whether such 
a pump does or does not use a little more or a little less 
coal is of very small importance compared to the direct 
value of the instrument as the simplest of all pumps, and 
the power which it possesses of dealing with all sorts of 
liquids in immense quantities. Comparisons are not to be 
drawn between the Pulsometer and highly economical 
pumping engines of large size, but between it and the 
donkey and other pumps of the same class which it is 
intended to replace. That its value in this t is 
fully unde is proved by the large number of them 
now at work, especially on board steamers, where they 
have superseded the donkey and ballast pumps, and are 
stated by managing engineers to do the same work with a 
less consumption of steam, while costing nothing for re- 
pairs or renewals over a series of years. 

In estimating the value of any piece of machinery 
attention should be paid to the conditions under which it 
is worked ; and the consumption of steam by a pump is 
by no means the sole factor of expense. is is a truth 
often overlooked, but well worth the attention of engi- 
neers. In dealing with the cost of the electric light some 
time since, we had occasion to show that the outlay on 
coal is a comparatively insignificant item. The same truth 
applies largely to pumping. Taking coal at 10s. a ton, 
and assuming that one ton of coal will produce 6 tons, or 
13,440 lb. of steam, we have 1344]b. of steam for a 
shilling. If the consumption of steam were 134 lb. per 
horse power per hour, the cost would be one-tenth of a shi. 
ling ; that is to say, 11d. for raising,say, 330 gallons 10ft. If 
3300 gallons were raised through the same height per hour, 
the work done would be 10-horse power, and the cost 1s. A 
donkey pump of the best construction would use at least 
as much steam, say-67 lb. per horse-power, represent- 
ing 6d. per hour for fuel; but with the direct-acting steam 
pump the fuel would represent the whole cost, so far as 
the pumping apparatus was concerned, and leaving out 
interest on the cost price. But in the case of the donkey 
engine, oil, tallow, packing, and attendance must be 
included. A remarkable instance of this is supplied by a 
statement made by Mr. James Laing, of Deptiord Yard, 
Sunderland. Mr. Laing has replaced a 15in. centri- 
fugal pump at his graving dock with two No. 7 
and No. 11 Pulsometers, and as a result he saves 
3 gallons of oil, 10 Ib. of tallow, and one man’s labour per 
day. In addition his coal bill has been reduced by 1} tons 
em day. It is probable that the conditions here were not 
avourable to the centrifugal pump, or that the pump and 
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its engine were not of a good type ; but the fact remains 
that at least 5s. worth of lubricants were saved per day, 
and if we add 4s. for the man we have a total saving of 
9s. per day, which would go a long way to defray the cost 
of coals rendered necessary by a large consumption of 


steam. 

We have already dwelt on the extreme utility of pump- 
ing machinery which is simple and can deal with large 
uantities of water. Under very many circumstances 
these conditions quite overshadow all considerations 
ing economy of fuel. Of course there are again 
other conditions under which the maximum economy in the 
consumption of fuel must.be secured, and then piston pumps 
and regular steam engines must be used. There is, how- 
ever, a point beyond which it is useless to employ steam 
pumps, using the words in their ordinary sense, with the 
view of obtaining special economy. What the point is has 
never been ascertained, because no experiments worth the 
name have ever been carried out to settle the question. 
The makers of donkey pumps now in the market can be 
counted by the score; and it is highly desirable that a 
competition of some kind should held from which 
engineers might arrive at a few facts. We would suggest 
that the engineers of some of the boiler insurance com- 
panies should make the necessary experiments. The 
competition might be carried out without much cost, the 
only apparatus required being a tank into which the 
donkey pump should lift the water, and a boiler to supply 
steam. Pumps might then be submitted from time to 
time for test, a certificate of performance in terms of 
pounds of water lifted per pound of coal burned being given 
to each competitor, and the results might be tabulated and 
published in the reports of the engineers. The value of the 
figures obtained would be very great, not only to the 
users of donkey, ballast, and other forms of pump of small 
or moderate size, but to the successful competitors; and it 
would no doubt be followed by important improvements 
in the construction of such machinery. No one knows 
how steam can be wasted until they have had extended 

dealings with a donkey pump. 


THE IRON TRADES EMPLOYERS ASSOCIATION. 


THE report of the General Committee, which was presented at 
the annual meeting of the Iron Trades Employers’ Association, 
held on Thursday, at Huddersfield, under the presidency of Mr. 
Greig, of Leeds, contains a review of the condition of the engi- 
neering trades, together with other matters interesting to 
employers. In the first place, the Committee congratulate the 
members on the revival in trade, which, though slow in many 
departments, seemed to be progressive, and would, it was hoped, 
be lasting in every district, In so far, however, as the improve- 
ment had influenced the labour market, the Committee had to 
remark that in every branch where skilled labour was required in 
the engineering and iron trades, the workmen had been the first 
to reap the benefit long before any corresponding advantage had 
been felt by employers, for though it was frankly admitted that 
orders had been greatly increased, it was nevertheless n 
to state that prices did not improve to the extent desirable, and 
that until competition became less eager, the pecuniary results to 
employers could not be satisfactory. At the present time wages 
in every department of the engineering trades had returned to, 
and in some cases advanced upon, the rates in force during the 
period of activity preceding the depression in 1879-9. Thus there 
was scarcely any industrial district in the kingdom in which 
advances had not been given by employers asa natural consequence 
of increasing activity, and it was gratifying to know that this 
result had been generally effected without the intervention of 
strikes or difficulties of that kind. With the view of affording 
some accurate means of guidance in meeting claims which might 
in the future be made upon members of the association, the 
secretary had been instructed to collect the fullest information 
as to wages paid at the present time in every branch of the 
engineering and iron trades. The paramount importance of 
piece-work in every department where it could be introduced 
had been kept constantly before the members, and it was making 
way in the country. Of course it was known that the leaders of 
some of the trades unions in the engineering and iron industries 
were unceasing in their efforts to prevent its extension and 
even to limit its application in shops where it had long been 
in operation; but where the system had once been fairly 
established it remained unshaken. The matter which had been 
of greatest’ interest during the year had been the experi- 
ment made by the members with regard to the establishment 
of a system of mutual insurance against claims for personal 
injuries made upon employers by their workmen under the 
Employers’ Liability Act. The results of the experiment so far 
had abundantly confirmed the steps taken by the promotion of 
the system. Every claim made upon the Committee had been 
met with all possible despatch, and the entire amount expended 
upon such claims had not exceeded 12 per cent. of the gross sum 
received as premiums. In view of the successful working of the 
system it was under consideration whether at a not very remote 
date it might not be possible under some modified form of sub- 
scription to merge into one the general and the insurance funds, 
and make one payment cover the privileges of membership and 
the insurance against claims for compensation under the Act as 
it now stood. In any case it was satisfactory to know that the 
investigation into the question of risks in the engineering 
and iron trades, and the classified ratio of such risks 
which was undertaken and completed about two years ago 
by the order of the general committee of management of the 
Association, had led to conclusions whick had been shown to be 
sound, and by establishing a very moderate scale of premiums to 
cover such risks the Association had saved its members, and all 
employers in the engineering trades of the country, from a 
large annual contribution which it was once feared would have 
to be paid, and would have become an additional and a serious 
tax upon industrial enterprise. After referring to the steps taken 
to prevent the passing of the proposed Employers’ Liability 
Amendment Bill, the Committee, in concluding their report, urge 
upon the members in every district the duty of taking steps to 
widen the area of the Association. In view of the position taken 
by trades unionists all over the world it was clear that reorgani- 
sation of employers for defence and mutual support was each 
year growing more necessary. The past year had been one of 
unusual quiet, but it would be contrary to all experience to hope 
that such quietness would continue without some interruption. 
The vicissitudes of trade, and the changing condition of the 
labour question, caused by emigration and the sudden call for 
labour in special industries—such, for instance, as the one now 
going’ on in the iron shipbuilding trade—might at any time 


become a serious source of disturbance, and it was a satisfaction 


to know that employers who were members of that Association 
could at once call to their aid an organisation which had branches 
all over the kingdom, and could thus be made useful whenever 
and wherever it was required. 


THE CHANNEL PASSAGE. 


Iv anticipation of the coming autumn exodus to the Continent, 
the South-Eastern Railway Company has just launched a new 
boat, the Mary Beatrice, built by Messrs. Samuda Bros., and to 
be engined by Messrs. Penn and Son. She is 5ft. longer than the 
two present largest boats on the Folkestone-Boulogne route, 
namely, the Albert Victor and the Uouise Dagmar. The prin- 
cipal dimensions of the Mary Beatrice are :—Length, 255ft.; 
breadth, 29ft.; depth, 15ft. 6in.; burden 1063 tons. She is 
expected to attain a speed of 18 knots, and to be put on the line 
in August. At present the smaller boat, the Victoria, takes her 
turn with the two larger vessels in making the passage. The 
Chatham and Dover Company will shortly put a fine large boat 
on the Dover-Calais route, expected to do the passage in an 
hour ; her size is such as to render highly desirable some better 
arrangement for landing passengers on the Admiralty Pierat Dover. 
Three sets of apparatus for the alleviation of sea-sickness are on 
trial on the Folkestone-Boulogne route, all of them, of course, 
somewhat on the principle of the pendulum, so that when the 
ship rolls, the apparatus with a passenger in it shall keep nearly 
vertical. Two of these pieces of apparatus, the invention of 
M. Lebacq, of Brussels, are on board the Albert Victor, in the 
fore cabin. One of them consists of a couch slung from a ball- 
and-socket joint of considerable diameter, largely to abolish the 
effect of the rolling of the ship ; the whole is mounted upon a 
kind of bellows arrangement to moderate the pitching, which 
in heavy gales can never be entirely overcome. The other 
resembles an ordinary bunk, and the motions of the ship are re- 
duced by mountings somewhat resembling those of the mariner’s 
compass-box. The former apparatus takes up most room—the chief 
commercial objection to mostsuch inventions, unless passengers are 
willing to pay more for the accommodation—but a passenger who is 
habitually sick at sea informs us it answered with him in rough 
weather rather better than the other ; he was sick, and only 
slightly, at least an hour later than would otherwise have been 
the case, and landed at Boulogne in a far, better state than he 
had ever previously known in similar weather. The other piece 
of apparatus takes up less room, but he did not find it to 
be so efficacious as regards the pitching. Improvements 
are being made in both as experience is gained. The 
third piece of apparatus is the invention of Mr. Gardner, 
and after removal from the Naval Exhibition, is now 
in the ladies’ cabin of the Louise Dagmar, where, as with 
the other two pieces of apparatus, it is often avoided by pas- 
sengers, under the impression that it is erected for the benefit of 
habitual invalids, until the fact that it is for general trial is made 
known. Mr. Gardner’s apparatus is slung upon a double ball- 
and-socket joint, with short india-rubber suspenders to alleviate 
the pitching a little. Certain strong-bodied passenrers never 
speak respectfully of any apparatus for the alleviation of sea- 
sickness, but there is no question that such appliances seem to 
relieve others from a large proportion of misery. That apparatus 
is best in principle which, excluding the element of pitching, 
will swing most easily with equal evenness in any and every 
direction when pushed horizontally. The means adopted for the 
prevention of pitching require judging separately. 


THE ELSWICK ORDNANCE AND ENGINEERING WORKS, 

Tue conversion of the Elswick Ordnance and Engineering 
Works into a limited company is one of the signs of the age. It 
is only thirty-five years since their formation to carry on 
on a limited scale the engineering trade. A few years after 
their formation Mr. Armstrong came in. From 1857 the 
firm began in earnest to make artillery, and, as is well known, 
for the last twenty years that branch of their operations has chiefly 
been for foreign Powers. They may be said to have become by 
their extent, variety, and special features, the chief of the engi- 
neering works on the Tyne—a river always notable in the trade 
since the days of the establishment of the Stephenson works 
over half a century ago. Of late the Elswick Works have 
become very large producers of hematite iron, and at the 
present time they are sending it off in the pig to Rotterdam and 
elsewhere abroad in considerable quantities. Alike in all the 
branches of their trade the Elswick Works seem to flourish. But 
they meet with the common fate—years and other circumstances 
have lessened the number of the heads of the firm, and, possibly 
owing to the promotion of one member, it is now decided to 
form a limited company. The names of the seven subscribers 
to it show that those that have made the firm what it is are 
included, and it is probable that it only provides for the con- 
tinuance of a great firm under other conditions, and in a mode 
that is now becoming increasingly in vogue. It is evident that 
it will be a limited company in few hands—the number of the 
shares being 494 only—and it is tolerably certain that the only 
result will be the accession of new blood when it is needed, and 
of prolonging the name and the fame of one of the chief of the 
engineering establishments in the north. 


THE IMPROVEMENT OF THE IRWELL, 


Tue long debated question as to the practicability of so widen- 
ing and deepening portions of the rivers Irwell and Mersey as to 
provide a navigable tidal ship canal to Manchester, has again been 
brought prominently forward under the energetic patronage of 
Mr. Daniel Adamson, who on Tuesday assembled at his house, 
near Manchester, a number of gentlemen interested in the pro- 
posal. The suggested canal has heen repeatedly condemned as 
impracticable, if not from an engineering point, as a commercial 
undertaking ; but failure on either of the above grounds does not 
seem to be anticipated by the present projectors of the revived 
scheme, who have taken the preliminary steps for pushing forward 
the proposal in a more definite form than it has yet assumed. A 
provisional Committee has been appointed for inquiring into the 
best means of carrying out the project, and this Committee has 
been empowered to obtain a detailed survey by competent engi- 
neers for the purpose of ascertaining approximately the cost of 
the construction of the proposed tidal navigation. To cover the 
expense of this preliminary inquiry a guarantee fund is to be 
formed, and in the event of the report being satisfactory the 
Committee are empowered to forthwith form a company to be 
called “The Manchester Tidal Navigation Company.” We may 
add that the present rough estimate of the approximate cost puts 
it down at asum of £4,500,000, 


THE MARINE EXHIBITION AT TYNEMOUTH. 


At a meeting of the Building Committee held on Wednesday, 
Mr. P. J. Messent in the chair, it was found that in consequence 
of the numerous applications for space, that the buildings com- 
prising the winter garden, aquarium, terraces, arcades, skating 
rink, &c., were not sufficiently large to meet the requirements. 
The committee therefore instructed their architect, Mr. W. 
Glover, Market-street, Newcastle, to prepare plans and advertise 


for tenders for the erection of additional buildings, with a floor 
area of about 20,000 superficial feet, so arranging the new build- 
ings that they could be still further increased should the exigencies 
of the Exhibition require it. The committee are now able to 
announce that their efforts to combine an exhibition of electric 
and other patent lights is likely to be most successful, and they 
have good reason to hope that they will shortly be in a position 
to make a definite announcement on this matter, Count Ferd. 
de Lesseps has promised to send some interesting plans, 
&c., relative to his great work in the Isthmus of Panama; and as 
there are already several applications for space from foreign exhi- 
bitors, the Exhibition will doubtless assume quite an international 
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Our Factories, Workshops, and Warehouses ; their Sanitary and 
Five-resisting Arrangements, By B. Tuwaitr, C.E. 
London : E. and F, N. Spon. 1882. 

CommeEncinaG with a brief account of the rise of the 

manufacturing industries of this country, and their effect 

on the health of the operatives, and the consequent legis- 
lation, some account and statistics of the existing sanitary 
arrangements of textile and other manufacturing occu- 
pations, and their effect on the health of the artisans, are 
next given. Factory and workshop sanitation are then con- 
sidered at length under the heads, Site and Foundation, 
whereon the author’s remarks are very acceptable ; but, 
unfortunately, an intending factory builder cannot control 
the geological formation of the ground he must use, and 
does not always find it convenient or practicable to drain 
the ground to the depth of 10ft., so that no water shall 
stand nearer than 5ft. to the bottom of the foundations. 
Closet arrangements are considered at some length and 
with advantage, and bath and sewer arrangements receive 
some notice ; but the most useful chapters in the books 
are those on ventilation, ventilating apparatus, and heating 
apparatus, From asafety point of view certain useful hints 
are given on the arrangement of shafting, belts, and gearing. 

The latter part of the book is occupied with chapters on 

the origin of conflagrations and their prevention, tire- 

alarms, escapes, and other apparatus, fire extinction and 
fire-proof construction. 


The Boiler Maker’s Ready Reckoner, with Examples of Practical 
Geometry, and Templating for the Use of Platers, Smiths, and 
Rivetters. By Joux Courtxry. Revised and edited by D. K. 
Clark, C.E. London : Crosby Lockwood and Co. 1882. 

Tue first few pages of this book are occupied with the 

simple geometry pores by a boiler maker to enable him 

to set out plates and templates of any shapes and combina- 
tions, while the rest of the book contains tables to avoid or 
to facilitate calculation of the weight and strength of plates 
bars, circles of plates, materials, and for calculating wagesand 
time sheets, diameters, circumferences, and decimal equiva- 
lents of the parts of an inch. To this latter table should be 
added decimal equivalents of the parts of a foot. The 
book is one of Weale’s excellent series, or the series still 
known by that name, and is the companion toa very useful 

ractical book by the same author, namely, the “ Boiler 

Maker's Assistant.” 


A Practical Treatise on Mechanical Engineering, comprising 
Metallurgy, Moulding, Casting, Forging, Tools, Workshop 
Machinery, Mechanical Manipulation, Manufacture of the 
Steam Engine, By Francis Camptx, C.E. Weale's Series. 
London : Crosby Lockwood and Co, 1881. 

Mr. Campin is usually practical in his contributions to 

this series, but it need hardly be said that in 206 of these 

small pages the long array of subjects can only be so 
treated as to give the book the character of being some- 
thing of everything and little of anything ; and there are 
some rather old engravings used to illustrate, for modern 
students, certain machine tools and parts of steam engines, 
Some of those for illustrating slide valves are positively 
harmful, and especially is this the case with the expansion 
valve shown. Mr. Campin may not be responsible for 
this, and the character of the text supports this view; but 
he might have advised his publisher to have new woodcuts 
made of these things instead of those of the railway 
brake which he illustrates, and in speaking of which he, 
without any apparent reason, gives his gratuitous opinion 
that it is the best of all those at present before the public, 


A Practical Treatise on the Joints made and used by Builders. By 
J. Curisty, Weale’s Series. London: Crosby Lock- 
wood and Co, 1882. 

Tuis is a new and amplified edition of a well-known book 

descriptive of the joints made in constructive work of all 

kinds by carpenters, joiners, cabinet makers, bricklayers, 
masons, tilers, slaters, smiths, fitters, plumbers, gas and 
water fitters, and glaziers, zinc workers, and coppersmiths, 
and is a book useful to students, —— there are many 
of the joints referred to which should be illustrated, and 
there are many that need to be added to the book to make 
it complete. 


An Elementary Treatise on the Construction of Roofs of Wood and 
Tron, By E, Wynpuam Tarn, M.A. London : Lockwood and 
Co. Weale’s Series. 1882. 

Tuis is a new edition of a familiar book of this series, 

in which well-known forms of wood roofs are described, 

and the simplest ways of arriving at the strains on the 
different parts explained. In the second part, namely 
that on iron roofs, the most usual forms of roof truss and 
their strains-are explained, and John Scott Russell’s great 

Vienna Exhibition dome is dealt with at some length. The 

student must, it should be remarked, not be deceived by 

the remarks here made as to the self-destructiveness of 
ordi iron beams—remarks which are quoted from 
some of Russell’s writings. 


SoutH KensincTton MusruM.—Visitors during the week ending 
June 24th, 1882 :—On Monday, Tuesday, and Saturday, free, from 
10a.m. to 10 p.m., Museum, 11,458 ; mercantile marine, building 
materials, and other collections, 2929. On Wednesday, Thursday, 
and Friday, admission 6d., from 10 a.m, till 6 p.m., Museum, 
2271; mercantile marine, building materials, and other collections, 
547, Total, 18,205. Average of corresponding week in former 
years, 18,888, Total from the opening of the museum, 21,087,107, 
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TRIAL OF A TORPEDO BOAT FOR THE 
BRAZILIAN GOVERNMENT. 

Messrs. YARROW AND Co., of Poplar, have recently completed 
four large torpedo boats for the Brazilian Government, which 
embody many improvements, and constitute a great advance over 
the boats previously built by this firm. They are 110ft. in length 
by 12ft. 6in. beam, and are provided with double torpedo launch- 
ing apparatus suitable for discharging Whitehead torpedoes. 

In addition to the two torpedoes which are carried ready to 
fire there are also provided two spare torpedoes which can with 
great rapidity be loaded into the launching apparatus and fired 
after the two first are discharged. The torpedoes are projected 
by means of compressed air, and the boats are provided with all 
necessary appliances not nee | for charging the torpedo guns but 
also the Whitehead torpedoes themselves. It will be recol- 
lected that Messrs. Yarrow and Co. have built a large number 
of sea-going torpedo boats. In all they dispatched last year no 
less than eleven, all of which arrived at their destinations in 
perfect safety, some being navigated across the Atlantic. The 
Brazilian Government gaining confidence by the success of these, 
have determined to sail the four boats under notice over to Rio 
instead of shipping them in pieces as they did in the case of a 
previous boat built by the same firm, and these vessels will very 
shortly leave this country fully equipped for the voyage. In 
addition to the armament of torpedoes these boats are furnished 
with Hotchkiss guns. 

The machinery is of the usual type adopted by Messrs. 
Yarrow and Co., the engines being compound condensing, and 
the air pump, circulating pump, and feed pumps being worked 
by supplementary engines. The coal space is sufficient to carry 
fuel for a run of about 1300 miles at a moderate speed. The 
conditions of the contract were that on a continuous run of three 
hours without stopping, with twelve tons weight on board, a 
mean speed should be obtained of eighteen knots. Three of the 
boats have already been tested, and the result has been highly 
satisfactory and the stipulated speed exceeded. The trial under 
notice, which took place on Tuesday last, was of the fourth boat, 
the Brazillian Government being represented by Captain C. J. 
de Mello, naval attache, and Captain Lobo, and Messrs. Yarrow 
and Co. being represented by Mr. Crohn. Owing to the large 
number of gentlemen present, on carefully calculating the 
weights, it was found that there were 12 tons 13 cwt. on board 
instead of 12 tons as stipulated. The boat was run continuously 
for three hours, during which time three pairs of runs were 
made at the measured mile with the following results :— 
The first pair gave 20°721 knots; the second pair gave 
207169 knots; the third pair gave 20°362 knots; giving a 
mean speed of 20°414 knots. The real speed obtained 
during the three hours was, however, ascertained by the 
number of revolutions recorded in that time divided 
by the number of revolutions per knot. It was ascertained from 
the runs over the measured knot that the number of revolutions 
required to do a knot in still water was 1312, and the total 
number of revolutions during the three hours amounted to 
79,940, which gives a distance run through the water in the three 
hours of 60°93 knots, that is at the rate of 20°3 knots per hour, 
which is the highest result hitherto obtained by any vessel tested 
under the same conditions of load and duration. It will be of 
interest to observe that the weight of the machinery which gave 
this result in a vessel of between 50 and 51 tons displacement 
was 16} tons ; and when it is considered that the engines were 
making over 440 revolutions per minute, and working at 112 lb. 
per square inch, it will be admitted that the test. was 
exceedingly severe, not only for the engines, but also for the 
boiler, the consumption of coa] being at the rate of 1} tons per 
hour. After the trial the machinery was carefully examined and 
found to be in perfect condition, and to the entire satisfaction of 
the authorities appointed by the Brazilian Government. 

These boats are provided with two rudders, one at the bow 
and one at the stern, and the rapidity with which this little 
vessel could be handled and turned at a twenty knot speed is 
very remarkable—a performance which could only have been 
obtained by the rudders being actuated by steam power, which 
has been found to facilitate the manceuvring capabilities of the 
boats to a great extent. The deck arrangements are very 
similar to what was adopted by Messrs. Yarrow and Co. in the 
boats built by them of the Batoum type for the Russian, Austrian, 
and Italian Governments, 

It is worthy of note that the steam pressure on the trial just 
described was 112 lb. per square inch only, although the boiler 
and engines were desigued for 130, This points not only to a 
further speed which might have been obtained had the full 
boiler pressure been adopted, but also that it admits of con- 
siderable deterioration taking place and several years of service 
before any perceptible reduction in the performance of the boat 
would be felt, which would not have been the case had the speed 
obtained only been secured by adopting the full pressure for 
which the boiler was designed. 


REESE v. THOMAS.—The United States Commissioner of Patents 
has affirmed the decisions in the interference cases A and B of 
Reese v. Thomas and Harmet, and has thereby confirmed the 
award of priority to Reese. The latter, as we have already 
explained, claims to\have invented the processes of (A) desili- 
conising steel in an ordinary Bessemer converter with a siliceous 
lining, re yen! dephosphorising in a converter having a basic 
lining, and (B) desiliconising in an ordinary converter and dephos- 
phorising in an open-hearth furnace having a basic lining. Reese 
claims to have invented these pon in 1866-67, but till 1879, 
after the announcement of Thomas’s invention, he did nothing 
toward protecting his inventions, which he alleges he was unable, 
financially, to patent. During that period, however, Reese took 
out nineteen patents for the manufacture of iron and steel. The 

uestion of abandonment by him is to be looked into, and the 
xaminer of Patents has been directed to inquire into this matter. 


PROGRESS OF THE Hupson River TuNNEL.—The engineers in 
charge of the Hudson River Tunnel now pronounce the experi- 
ment of boring from the New York side, on substantially the same 
plan as that resorted to on the Jersey City side, to be a complete 
success, While they have been coming to this conclusion the work 
has been carried on at the outlay of much perseverance and not a 
little risk, and has been marked by one startling occurrence which 
has not before been made public. On March 3lst last, the com- 
pressed air forced its way out of the unfinished end of the tunnel, 
and this withdrew the force which kept the soft mud and water 
from rushing in. The men were forced to retire, which they did 
without accident, and for several days the excavation and the 
caisson were filled with water. Despair seized upon some of the 
engineers, and those who had favoured old-fashioned methods 
declared that their predictions had been verified. But by the use 
of ingenious appliances the compressed air apparatus was again put 
to work, the water was driven out of the caisson and excavation, 
the leak was found and stopped, a section 12ft. in length was 
bricked up and completed, and the work of building the tunnel 
proceeded as before. The water could not be rapidly driven out 
through the holes at which it entered and a 4in, discharge pipe 
was brought into play. 


WATER SUPPLY OF SMALL TOWNS. 
No. IV. 
HAWICK. 

In continuing the series of examples of small water supply 
works which we commenced to publish on the 10th inst., we 
cannot do better than to reproduce here the principal part of a 
paper which was recently read before the Royal Scottish Society 
of Arts by Mr. A. Fairlie Bruce, descriptive of the Hawick water- 
works, of which he was the resident engineer, under Messrs. J. 
and A, Leslie. The paper is so full of particulars that it will be 
found of considerable interest especially to our younger readers 
as a worked-out example of a small supply. 

Supply.—The Hawick supply is akon from the Dodburn, a 
tributary of the Allan Water, which has a drainage area of about 
1200 acres above the point of abstraction, 64 miles to the south 
of Hawick. It was estimated to be capable of yielding an 
average of 1,380,000 gallons a day throughout the year, repre- 
senting an annual rainfall of about 3lin., an average summer 
flow of 432,000, and a minimum of 216,000 gallons per day. 
Last summer, which was unusually wet, the minimum gauging 
was above half-a-million, and the average nearly 1} million 
gallons a day. Lest the Dodburn should ultimately prove in- 
sufficient to meet the demands of the increasing population, pro- 
vision has been made for taking in the Priesthangh and Skelfhill 
Burns, also flowing into the Allan, which would increase the con- 
tributing area fourfold. In the meantime it is believed that 
600,000 gallons a day, in addition to the original supply of about 
280,000 gallons, or above 50 gallons a head to the present popu- 
lation, will be found amply sufficient for some time to come. 
The works consist of an intake 64 miles of main piping, a reser- 
voir at Acreknowe—a point about three miles from the town, 
which performs the duties of both a store and a service reservoir ; 
and a general re-arrangement of the existing system of distribu- 
tion. 

Pipe Track to Reservoir and Intake.—The intake weir is con- 
structed of pitching and crib work. It measures 26ft. wide over 
all at the upper, reduced to 16ft. in width at the lower end, and 
25ft. long. The crest, at a level of 686ft. ordnance, is 18ft. long, 
with raking pieces at each side 4ft. long. The upper face is close 
sheeted with 6in. by 24in. battens, 6ft. long, driven 4ft. into the 
bed of the burn. These are spiked to a waling supported by a 
row of 8in. square piles 8ft. long. There are three rows of 6in. 
square piles 6ft. long, and the whole tied together by 9in. by 3in. 
walings. All the timber is of the best Baltic red wood. The space 
between the woodwork is filied in with 12in. rubble pitching, on 
dry rubble under-building thoroughly blinded with gravel. To 
enable sand, &c., which might accumulate, to be cleaned out, 
there is an iron pipe 10in. in diameter in the weir closed with a 
flap valve, through which it can be raked. As the left bank of 
the burn is rather low, a small embankment is formed, extending 
for about 20 yards upwards from the weir. The supply pipe, 
12in. in diameter, leaves from a masonry recess, protected by an 
iron grating and wire gauge screen at right angles to the weir. 
During the unusually heavy spate in November last, the whole 
intake was submerged without any damage being done to it. 

Scouring Well and Overflow Well-—At 30 yards from the 
intake there is a scouring well 4ft. square and 7ft. 6in. deep. It 
is founded on concrete, and built of 14in. by 9in. brickwork in 
cement, surrounded with clay puddle, and covered in with 
Arbroath pavement 4in. thick. It is provided with an outlet 
and emptying pipes of 12in. diameter, the latter being 12in. 
below the former, closed by wooden sluices, and an overflow at 
the same level as the intake weir, 2ft. wide, tapering to a pipe of 
10in. diameter connected with the emptying pipe at the back of 
the well, which discharges into the burn through a 12in. fireclay 
pipe. The overflow well is of very similar construction to the 
scouring well, save that the emptying pipe discharges into the 
byewash channel, and the overflow pipe, the water from which 
forms the chief feeder of the reservoir, is carried across the 
channel to the higher end of the reservoir. The well is provided 
with a gauge weir 2ft. 6in. long and a copper wire gauge screen 
of four wires to the inch. 

Springs Collected.—In addition to the water drawn from the 
Dodburn, two groups of springs rising near the base of the 
shoulder of Penchrist Pen are also taken in, one group at 130 
yards and the other at a distance cf 930 yards from the 
intake. At the point where each spring rose, a rumble 
well, of dry stones and gravel surrounded and covered in 
with puddle, was made. Each of these communicated, by 
means of a 4in. fireclay branch pipe, with a fireclay pipe of 6in. 
diameter, which leads the water into a small brick collecting 
well, each provided with a gauge, weir, and sluice, and connected 
with the main pipe, by an iron pipe 3in. and 4in. diameter 
respectively ; their combined yield amounts to from 80,000 to 
260,000 gallons per diem, 

Main Pipe.—The main pipe to Acreknowe reservoir is of 12in. 
diameter, with turned and bored and lead and yarn joints having 
a scour cock in every hollow and an air cock at every summit. 
A considerable length of the track lies through a succession of 
mosses, the remains of ancient glacial lochs of various depths, 
composed of peat and white silt ; where the depth of this 
deposit did not exceed 2ft. or 3ft. below the pipe, it was excavated 
and the pipe supported on drystone building, 2ft.: thick, but 
when the moss was of a greater depth the pipe was supported 
on piles, a pair of 6in. square piles with a crosshead being 
driven behind each faucet. The pipe discharges into an overflow 
well, near the upper end of the reservoir, at a level of 621ft. 
ordnance, where it is capable of delivering 1}? million gallons a 


day. 

The Bye-pass Pipe-—From the overflow well the water is led 
in a bye-pass pipe round the south-eastern margin of the reser- 
voir to the back of the embankment, where it is connected with 
the supply pipe to the town, which was in this way since several 
months pending the completion of the reservoir works. When 
the Dod is discoloured, as it is liable to be in a spate, it is intended 
to shut it off at the intake, and to draw the supply for the town 
entirely from the spring supplemented by the reservoir. 

Acreknowe Reservoir.—The reservoir works occupy an area of 
25 acres, of which 19 acres are under water; the level of top 
water is 606ft. above ordnance datum, the depth over the cill of 
the upstand is 20ft., and the storage capacity 56 million gallons, 
or ninety-three days’ supply of 600,000 gallons a day. The 
works immediately connected with the reservoir are—the 
embankment, waste wier, bye-wash, and waste wier channels, 
upstand, screening well, &c. 

Embankment.—The embankment is about 100 yards long, 
by 26ft. high in the middle, and 4ft. above top water. It 
is 8ft. wide at the top. It contains 2500 cubic yards of 

uddle and 8500 cubic yards of banking, including the 

king round the screening well, being only one yard of 
embankment, &c., per 5000 gallons of storage capacity, a rather 
small proportion, which is due to the site being unusually good, 
the valley widening out immediately above the bank, without, 
as frequently happens, the bottom rising in level in the same 
proportion. In forming the embankment the base was first 


stripped of all soil and vegetable matter, and all field drains 
below it lifted. The puddle trench was then cut in the centre, 
6ft. wide at either extremity, and 12ft. or 13ft. wide in the 
middle. The depth varies from 5ft. to 20ft., according to the 
position of the water-tight stratum. The middle half of the 
trench is in whinstone rock, containing seams of shattery rock, 
locally termed “dint” or “blae,” which, however, disappeared 
as the bottom of the trench was reached, It is noticeable that 
the deepest of these seams nearly corresponded to the course of 
the burn, both in its position and in the indentation formed in 
the solid rock, where it ceased at a depth of 13ft. The trench 
is filled with puddle, and forms the foundations of the puddle wall, 
which is carried up with a batter of 1 in 8 to within 6in. of the 
top of the bank, where it is6ft.wide. Both puddleana banking were 
put on in thin layers, the latter sloping upwards from the puddle 
wall to either side, the puddle wall being always kept a few 
inches higher than the surrounding banking. No rails or planks 
were allowed to be used on the bank, and, still further to con- 
solidate it, it was watered with a hose every night. So com- 
pletely was this accomplished that a row of pegs placed along 
the top of the inner slope, after a month’s constant rain, only 
showed a subsidence of 1}in. in the middle. When they were 
again levelled, after a further period of three weeks of wet 
weather, no additional movement was observable. The inner or 
water face of the embankment has a slope of 3 to 1, the lower 
part, from 10ft. below top water downwards, is protected with 
beaching of stones, not larger than 6in. in their greatest dimen- 
sions, Qin. thick. From that level to the top the bank 
is faced with hammer-dressed rubble pitching, from 7in. to 9in. 
deep, on 6in. of broken stones, all blended with quarry shivers, 
The outer slope is 24 to 1, covered with soil 6in. thick, as also is 
the top, all save a gravel path leading to the upstand and screen- 
ing well. 

Byewash Channel.—The branch channel, which leads the 
Acreknowe burn past the reservoir, is carried round its north- 


western margin for a length of 970 yards. It is 4ft. 6in. wide’ 


at the bottom, 3ft. 6in. deep, with side slopes from14to1. The 
banking, when n on the lower side, is 3ft. wide on the 
top, the gradient is 1 in 1000, and its greatest carrying capacity 
when filled 3ft. deep is 2300 cubic feet per minute ; the d 
amount it has ever been required to convey is 1520 cubic feet 
per minute during the great flood in November, when it was 
filled 2ft. 6in. deep. The drainage area is about 500 acres, so 
this represented upwards of 3 cubic feet per acre per minute. 
There are 4°24 cubic yards of excavation, and 1°92 cubic yards of 
banking per lineal yard of channel. The field drains on the 
opposite side at the upper end of the reservoir are intercepted by 
10in. and 8in. fire-clay pipes, and connected in a brick well 
whence it is carried across in 12in. iron pipes, and made to dis- 
charge into the channel, as also do all field drains intersected by 
it. The byewash channel is protected with 8in. pitching at one 
or two points, amounting altogether to about 50 yards in length, 
otherwise the sides receive no protection, and as yet, after being 
for five months in use, show no signs of abrasion. 

Sluice Chamber.—At the upper extremity of the byewash there 
is a sluice chamber built entirely of concrete, except the cills and 
side stone for the sluices. It measures 26ft. long, 5ft. wide, and 
3ft. 6in. high. Their walls are lft. 9in. thick, with returns at 
either end. The floor, also of concrete, is 12in. thick. There 
is a large sluice near the centre of the full width of the channel. 
On the upper side of it there is a 12in. sluice in a recess, control- 
ling a pipe leading into the reservoir, through which the water 
of the burn can be led when desired in dry weather when 
free from surface drainage. It consists almost entirely of spring 
water, and can safely be impounded, giving an additional] supply 
of from 100,000 to 200,000 gallons a day when most required. 

Waste Weir.—The waste weir is at right angles to the centre 
line of the bank, and 19ft. from it. It consists of a freestone 
curb 2lin. deep, 15in. thick, and 12ft. long, with a cill on the 
outside 1lin. below the crest, and on the inner side an apron of 
9in, squared pitching set on concrete and grouted. At each end 
of the weir there is a concrete pilaster forming part of 
the side walls of the waste weir channel 2ft. 6in. high, 
with side stones grooved for stop planks, by means of 
which, after the embankment has become completely consoli- 
dated, the top-water level may be raised 12in. or 15in. if desired. 
The waste weir channel is a continuation of the byewash 
channel, which joins it just above the weir, where it is 8ft. wide, 
which width is reduced to 6ft. at a distance of 60ft. In the first 
83ft. of its length there is a fall of 12in. to a flight of 31 altar 
steps, having a slope of 2to0 1. At the foot of the steps there is 
a level portion 15ft. long, pitched with 10in. squared pitching 
set on concrete, where, to break the force of the water, it is 
ponded to a depth of 9in. The floor of the upper portion of the 
channel is of concrete 14in. thick, with a feather 3ft. square 
below and 18in. square up the sides where it crosses the line of 
the puddle trench. The side walls are also entirely of concrete, 
3ft. 6in. high for the first 50ft., and 3ft. in height for the 
remainder. The thickness throughout is 18in., with counter- 
parts 18in. square in the upper part. The cutting above the 
walls is sloped at 2 tol. The altar steps are 18in. wide and Qin. 
high, formed of stones 2lin. by 10in., and 7ft. long, each checked 
3in. by lin. into that below it, and projecting 6in. under the side 
walls on either side, and resting on concrete 15in. thick, also 
stepped. The side walls were usually constructed in lengths of 
34ft. Two frames were used, each 17ft. long, made of 1lin. by 3in. 
horizontal members, with 6in. by 2in. verticals, morticed into 
the former, and the whole sheeted with jin. grooved and 
feathered flooring. The span of 14in. was formed by nailing a 
triangular strip of wood at the level of the top of the cope. It 
was found that the concrete was prevented from adhering to the 
frames, as it is liable to do after they have been used once or 
twice, by rubbing them over with soft soap immediately before 
being used. The proportions adopted for all the concrete on 
these works were 1 of cement to 12 of sand and 34 of broken 
stones. They were turned over twice dry, and then twice wet. 
In the walls the concrete was conveyed to position in pails, which 
were passed from hand to hand by men standing on the frames. 
There is a considerable amount of knack required in the use of 
the shovel by the man building, so as to produce a good face by 
working the finer part of the mass up against the frames, and 
punning it thoroughly. If well done, no after rendering should 
be needed. The framing should not be removed for nearly forty- 
eight hours after the concrete is put in, and it should be kept as 
damp as possible by spraying it with water or otherwise. The 
concrete floor was tipped in with barrows and beaten with an 
ordinary beater till a smooth surface was produced. The water 
is drawn off by means of a cast iron column or sluice stand-pipe 
18in. in diameter, having three sluices on it at different levels to 
admit of the water always being obtained from as near the top 
as possible, where it is necessarily purest. The screws for raising 
the sluices are all at the top of the stand-pipe, the amount to 
which each sluice is open being indicated by a gun-metal rod 
rising with the spindle in a shield above the flags on the top of 
the stand-pipe. 

Masonry.—The ironwork is enclosed in a masonry tower 6ft. 6in. 
by 5ft. wide, the floor is of freestone blocks 9in, deep on Gin. of 
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.bar iron. It rests on cast iron bed 
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concrete, 2ft. below the cill of the inlet channel, or 22ft. below height, and the concrete tipped 


GENERAL PLAN. SECTIONS OF EMBANKMENT AND TOWERS, AND DRAW-OFF PIPE AND VALVE 


from barrows in between. Great , per man per hour, including sand and stones, mixing, &c., was 


top water. Up to the rake of the slope of the embankment it care was taken to pun it well, to render it thoroughly compact, | an average of 5°41 cubic feet; 63 cubic feet of metal were 


is built of concrete 2ft. 6in. and 2ft. thick at the back, and 
2ft. 3in. and 2ft. at the sides, faced with 12in. by 6in. double 


and each course was grouted well between the concrete and | broken per man per hour. So that the cost per cubic yard was 
brickwork before another was put on. The well is surrounded | as follows :—For cement, including cartage, 9s.; sand, including 


stock bricks, which were built with three courses of headers to | with banking 6ft. thick at the top, which is 2ft. 4in. below that cartage, 2s. 8d.; mixing, &c., 1s. 8d.; breaking stones, 1s. 4}d.; : 


one of stretchers. The part above the line of the slope is of 14in. 
rockfaced parapet ashlar chisel drafted, chamfer grooved in 
beds and joints, and every third course tied together by means 
of an iron rod ]}in. square checked into the masonry all round ; 


it was all built in cement mortar. In the open side there are | 


three lintels 15in. by 10in. to tie the building together. It has 
adroved cope of the same dimensions at 2ft. above top water 
level, and is covered in with 4in. Arbroath pavement, with a 


of the main embankment, of which it forms a part. On the top | sundries, 34d.—total, 15s. The contract price for all concrete 
of the well there is a octagonal house 11ft. in diameter and 8ft. was 15s. 9d. The cost of framing, including the price of timber, 
high to the eaves, built of perforated red brick 14in. thick, with | &c., was 2s. per square yard. The contract price was only 1s., 
a panel in each side 9in. thick surrounded with specially moulded | but as this covered all exposed surfaces, as the floor, cope, &c., 
bricks; the base course cornice, doorstep, jambs, and lintel are of | where very little work comparatively was expended on the face, 
freestone. The roof is also eight-sided, slated, and with a louvre | it did not entail much loss, In the floor of the channel where 
boarded ventilator terminating ina finial. It is lighted from | the concrete could be tipped in with barrows, about 8} cubic feet 


| four skylights. There isa branch into the well from the bye- | were done per hour. Thus at the above rates it cost about 


manhole in one corner, and the whole surrounded with an iron | 


railing. There is also a grating of wooden sparsin an iron frame | 


to protect the sluices, which slides in a groove in the masonry on 
the outer side of the upstand. 

Inlet Channel.—The inlet channel is 22ft. long and 5ft. wide. 
It is floored with 8in. rubble pitching set on 4in. of concrete and 
grouted. The side walls are built of concrete 2ft. 3in. and 2ft. 
thick, with freestone raking cope and putt stone. It has one 
lintel 12in. by 10in. to help it to resist the thrust of the bank. 

Gangway.—Access is gained to the upstand from the bank by 
means of a wrought iron gangway 4ft. wide, supported between 
two lattice girders 35ft. span, 3ft. 9in. deep, with ten bays 
3ft. 9in. centres. The booms are of 34in. by 34in. by 4in.angle iron; 
the strutts of 2in. by 2in. by gin. angle, and the ties 2in. by gin. 


pass pipe terminating in a bell-mouthed pipe near the centre of 14s. 3d. per cubic yard. The concrete in the screening well was 
the floor of the well, and controlled by a sluice cock worked by | somewhat more costly, owing to the impossibility of getting the 
means of a lengthening rod from the top, to admit of the water | mixing platform nearer than about 30 yards from it at first, but 
from it being screened if need be independently of that from the | as it rose in height the cost was progressively reduced. Thus in 
reservoir. The supply pipe leaves from a masonry recess at the the lower third of the wall only 3°47 cubic feet were built per 
back of the well at the level of the floor. All the pipes have | man per hour, in the middle third 5°8 cubic feet, and in the 
cast iron creeping flanges on the outside of the well, and are | upper section, notwithstanding the disadvantage of its being so 
embedded in concrete to a distance of 20ft. from it. The screens | much thinner, this quantity rose to 7°87 cubic feet per hour. 
are arranged inside the well in the form of a hexagon of 6ft. in | The average for the whole was 44 cubic feet per hour, making 
diameter ; they slide in standards of cast iron 22ft. high, batted | the price of execution about 15s. 3d. per cubic yard. mason 
to blocks of stone set in the floor. There are 125 square feet of | was able to build about 5 superficial yards of brick lining per 
screens of copper wire gauze of nine wires to the lineal inch, the | day, assisted by one labourer. Thus it cost as follows :—For 
remainder of the guides being boarded up. The top of the well | building, 1s. 8d. per square yard; bricks, including cartage, 
is covered with a wooden platform, and there is an iron ladder | 2s, 3d.; cement, mortar, &c., 10d.—total, 4s. 9d. The scheduled 


plates. The abutment on | by means of which access is gained to the interior if required. 
the bank consists of two blocks of stone, each 3ft. long by 2ft. | The quantity of water stored is measured by means of a floating 
wide and 12in. thick, resting on concrete. gauge ; it can also be used to measure the consumption in the 

Outlet Pipe.—The outlet, connected by a flange joint with the | town, by shutting off the water from the well and observing the 
sluice upstand pipe, is 12in. diameter, of metal lin. thick. It is | rate at which the level of the water in it is reduced. Upwards 
laid straight to the burn, into which it discharges on the outer | of an acre of ground round the margins has been banked up, 
side of the embankment when the controlling sluice cock near which would either have been so shallow as to be liable to grow 
that extremity is open. Where it crosses the puddle trench it is | up with rushes and weeds or laid awash. The shore is protected 
supported on and enclosed by a block of concrete, which has a | with beaching 6in. thick, and varying in width from 2 yards to 


feather formed on it all round to enable it to make a more water- | 14 yards, the greatest width being near the bank, where it is | 


tight joint with the puddle. As an additional precaution against | most important that the water should not become discoloured 
any possible “creep” along the pipe, it is surrounded with con- | by its abrading the margin. About four acres of the bottom 
crete to the screening well 6in. thick below, and 12in. round the | have been stripped, and the remainder, where the soil was of a 
remainder. The outlet pipe communicates with the screening | lighter nature, ploughed; the roots, &c., grubbed out and 
well by means of a bell-mouthed pipe near the centre of the harrowed. The reservoir is enclosed partly with a drystone dyke 
bottom of the well, through which the water rises when the | and partly with a wire fence. 

emptying sluice is closed. |  Cost.—On this question it must be remarked that the figures 


Screening Well.—The screening well is a circular well 10ft. in | which follow, as given by Mr. Fairlie, would, without the neces- | 
diameter and 23ft. deep, the top being 1ft. 8in. above top water, | sary allowance for the cost of labour, be totally inapplicable else- | 


32ft. from the centre of the embankment. The floor is of con- | where. They are, however, figures which are seldom obtained or 
crete 2ft. 6in. thick, with a scarcement of 3in. all round beyond | given, and will be of considerable interest to many. The pro- 
the wall; the wall is built of concrete in three sections of | portion of cement and gravel in the concrete was as 1 to 5, or 
2ft. 9in., 2ft. 3in., and lft. 10in. in thickness, faced with 9in. | about two bags tothe cubic yard. It had to be carted a distance 
bricks built in alternate courses of headers and stretchers ; out- | of nearly four miles from the railway station. The sand was chiefly 
side it is surrounded with clay puddle 2lin. thick, with an | obtained from the river Teviot, at a point between two and three 
outside batter of 1 in 15. The wall was constructed in 7}in. | miles distant. The stone was all obtained on the ground, and the 
courses. A header and a stretcher course of bricks were first te of wages was about 4d. per hour. In the side 


ordi rai 
built, then the puddle behind was brought up to the same | walls of the waste weir channel the quantity of concrete executed 


| price was 7s. 6d. per yard. Of the pitching, 1°45 square yards 
| were done per hour by each pitcher, who was paid 7d. per hour, 
| and 24 square yards per hour of each labourer, bringing forward 
| the stones and blinding the pitching. About five-eighths of the 
| whinstone of which the pitching was formed was obtained from 
| the excavations of the puddle trench, &c., at about 4d. per square 
yard. The remainder had to be carted a distance of nearly 
three-fourths of a mile, which increased its cost to 15d. a yard. 
The average of the whole amounted to about 8d. per yard. So: 
—Time of pitchers, 4°8d.; labourers, 16d.; stones, 8d.; sundries, 
| 0°6d.—total, 15d. per square yard. The contract price per 
square yard was 2s. 6d. The scheduled price for excavations of 
puddle trench in soft was 10d. per cubic yard ; do. do. rock, 2s.; 
do, puddle, 2s. per cubic yard, it actually cost about 1s. 3d.; 
do. banking, 84d., actually costing 8d. to 9d.; do. broken stones, 
ls. 9d. per square yard, actual cost about 1s.; do. beaching, 
ls. 9d., actual cost 9d.; do. stripping, £9 per acre; do. 
loughing, &c., 20s.; do. ashlar, chiefly obtained from Fair- 
oan quarry, 4s., actually costing 5s. 6d. The ironwork 
contract afounted altogether to £282 5s. 4d. The whole 
| cost of the reservoir works amounted to about £2900, or 
124d. per thousand gallons, capitalised feu duty and agricul- 
tural damages. The entire price paid for the reservoir amounts 
to nearly £4900, or 21d. per thousand gallons of storage. The 
supply pipe to the town is 12in. diameter and about 3 miles long. 
On reaching the town the pipe divides into several branches of 
smaller diameter. The whole of the system of distribution is 
divided into a high and low-pressure service ; the latter delivering 
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water to the lower parts of the town, is supplied from the old 
town cistern, which is connected by a branch pipe with the new 
pipes. The upper districts from about 400ft. Ordnance to 550ft. 
Ordnance are supplied direct from Acreknowe. The price for 12in. 
pipes was £4 12s. a ton, the thicknesses used being y%s, §, and lin. 


Only a few lengths of the last were used, however, viz., under the | 


reservoir embankment and where the pipe is laid across the 
North British Railway. The prices on the main pipe track con- 
tract :—For excavation in soft, from 74d. to 84d. per cubic yard ; 
for excavation in rock, from 2s, 2d. to 2s. 3d.; 12in. turned and 
bored pipes jointed with cement and sal-ammoniac, 9}d.; 12in. 
lead and yarn joints, 3s. 6d. Pipes 
amoun to about £10,200. The whole cost of the works 
including all legal and engineering charges, &c., will not exceed 


£16,000, which is borrowed from Government, repayable at the | 


rate of £893 6s. 8d. per annum in 30 years. So that if the con- 
sumption is taken at 600,000 gallons a day the price paid per 
1000 gallons will not exceed 14d.; or if we take the supply at a 
million gallons per day, which it is believed to be capable of 
yielding if required, it will only amount to less than #d. per 
thousand gallons after making all due allowance for cost of 


LETTERS TO THE EDITOR. 
| [We do not hold ourselves — opinions of our 


| 


KIDD’S WATER LIFTER. 
| _Srr,—Will you kindly excuse my drawing your attention to a 
ht in your notice of my elevator in your last issue? 
The data published in your previous number, page 441, were 
obtained at an experimental trial at Wrexham, and not at Watford, 
| as my letter may have led you to sup But taking for granted 
that 30,000 gallons of water were raised to a height of 17ft., and 


and pipe laying altogether | that the whole contents were discharged from the cylinder which 


has a cubical capacity of 3°6ft. or 22 gallons, this would give 
23 strokes per minute. A pressure of 18 lb. per square inch in the 
boiler would eject this quantity of water with considerable violence 
at 23 strokes per minute, seeing that a pressure of 8 lb. balanced 
the column and discharged a head of Gin. of water during the con- 
tinuance of the stroke and lifted a heavy valve in addition. The 
pressure in the elevator cannot get above that required to eject the 
column. In using steam of 40 lb. pressure the strokes would be 
| nearer doubled in number and the stream almost continuous, 
|. The function of the ‘‘snifting valve” is to prevent condensation 


management, &c., which is a very sinall sum, when 3d. is not | by allowing the steam in the cylinder to exhaust into the air, so as 
considered an extravagant rate, and 4d. and upwards are | to obtain a more rapid action than by means of total condensation 


frequently paid. The contractors for the reservoir and laying the | 
main pipe were Messrs. M‘Donald and Son, for the town piping | 
Mr. J. W. Blaikie, both of Hawick. The pipes were supplied by | 
Messrs. M‘Farlane, Strang, and Co., Glasgow ; and the ein | | 
for the reservoir by Messrs. Oliver and Arrol, Leith Walk.  - 


| 


THE SIMPLEX MOTOR. | 


Last year in our notice of the exhibits at the University | 
College conversazione, we mentioned a small motor which was 
used to drive the machinery, and possessing some novel features. 
At that time the machine was quite 
new, and the makers had very little 
experience with it; but since then 
they have experimented with it, and 
perfected it in detail. We illustrate it 
in its improved form in the accompany- 
ing engraving. It will be seen that the 
motor consists of a small steam en- 
gine and generator combined, but 
without a boiler according to the 
usual acceptation of the term. The 
generator simply consists of a coil 
of wrought iron pipe inserted in the 
chimney of a small furnace. The 
piston rod of the engine is continued 
through the upper cover and made 
to form the plunger of a little pump. 
Into a funnel containing the suction 
valve of this pump is allowed to 
run a small stream of water from a 
tank formed at the base of the 
chimney. During the down stroke of 
the plunger of the pump, air and 
water are taken in through the suc- 
tion valve, and during the return 
stroke the air and water are together 
forced in the form of spray into the 
top of the coil generator. This spray 
courses through the convolutions of 
the coil until it reaches the bottom, 
by which time the water is converted 
into steam, That steam passes imme- 
diately into the steam cylinder, and 
works the engine in the usual way. 
A throttle valve is inserted in the 
steam pipe, actuated by means of a 
small governor fixed on the side of the 
steam cylinder. 

The advantages of the coil gene- 
rator are—that it is exceedingly 
cheap and simple, requiring none 
of the fittings of an ordinary boiler, 
and being secure against explosions. 
There is no reservoir of water in the 
coil, consequently it is almost impos- 
sible to accumulate pressure when the 
engine is standing. The coil is to 
arranged that the fire does not im- 
pinge directly on the lower por- 
tion, and is found not to burn out. 
These coils have been in use for more 
than twelve months without showing 
any signs of burning. Should a coil 
fail at any time it is replaced at a very 
trifling expense. The coil for a 1-horse 
power engine is made of wrought 
iron tubing only }in. diameter. The 
motor is made for all purposes re- 
quiring small powers, and is specially 
suited for pumping water for the 
supply of country houses, or for any 

rpose requiring intermittent work. 
Ihe engine can be started in from 
seven to eight minutes after lighting 
the fire, and as it has no delicate 
fittings. about it of any sort, it can 
be worked by a labourer or gardener. 
When used for pumping purposes the 
small feed tank at the base of the 
chimney is supplied by means of a 
small pipe from the pump ; but when 
required for driving purposes a little 
pump without valves or stuffing-box 
is provided in the base of the engine, 
which forms a cistern. By this ar- 


and vacuum ; for this reason I immerse it in the fluid so that the 
elevator may be filled by gravity, and I think that any loss of 
steam occasioned thereby is more than —— for by the 

ter quantity of water the elevator will discharge than when 


| filled by suction. 


Under these circumstances I fail to see that there can be such a 
large consumption of steam as you state. I do not venture to 
correct your calculations, but I am afraid that my previous letters 
have been deficient in information. The simplicity of the appa- 
ratus, its non-liability to get out of order, the saving of costly 
engines, engine-house foundations, repairs, and skilled attendance 
ought to be sufficient to compensate for even the large expenditure 
of stea&in given in your calculations, 


~ 
“mal 


ie} 


| | 
| 


rangement the feed-water tank is 


automatically supplied. An overflow 

pipe is provided in the feed cistern to prevent a possibility | 
of its running over. The machine is made by Messrs. Hathorn, 
Davey, and Co,, Sun Foundry, Leeds. | 


HARDENING STEEL BY PRESSURE.—From a communication 
made to the Paris Academy of Science, Clémendeau has dis- 
covered a method of hardening steel which seems likely to 
become a very important one. e rod to be tempered is heated 
to a cherry red and put into a holder which just fits, and then 

uickly subjected to enormous pressure in a hydraulic press. It is 
allowed to cool in the holder, and when taken out it is very hard. 
It is well adapted to making permanent magnets, and has already 
been used for hones. is steel also makes excellent tools. 
The hardness may be regulated by varying the pressure to adapt it 


to different uses, 


I thank you for the interest you have taken in my invention and 
the notice given to it. Joun H. Kipp. 
Westminster-buildings, Wrexham, 
June 27th, 


THE TRANSIT OF VENUS AND OPTICS, 

S1r,—Some time back you published some notes of mine on the 
subject of a curious optical problem, involved in the observations 
of the transit of Venus. The next transit will occur, as you are 
aware, at the end of the year, and the same difficulty which stood 
in the way of the successful observations at the last transit of the 
moment of contact must — be met, and if not mastered, must 
needs vitiate the whole work everywhere, and render the o| 


tions, however carefully performed, nugatory. Will you, there- 
fore, allow me a few words of further explanation? As a problem 
in optics it is curious and noteworthy. In the annexed dia- 
gram, A is the planet Venus, B B is the eye pupil, through which 


the outline or edge of the planet isseen. The retina R R behind it 
is the screen, on which the picture of it as it meets the outline or 
edge of the sun is thrown. dotted lines show how this edge 
or outline cannot be seen asa clear and sharply defined edge, or 
line, or outline ; two points on the retina R and R taking it in at 
the same instant, thus producing between these two points the 
confused or shaded-off outline, always perceived when the eye is 
looking at a dark object against a light background, or at a light 
object against a dark background. Any object, therefore, as 
another planet, or the sun nearing and touching the planet as in a 
transit, and likewise equally shaded off, must on nearing it blend 
its outline or shading with the other’s outline or shading, and thus the 
“drop” as the necessary result is produced, It is caused solely, as 
I have said, by the sensible size, or dimensions, or diameter of the 
eye-pupil. us far the transit difficulty; but there is a most 
curious and analogous phenomenon, which has not, I believe, been 
as yet noticed, and which may help to make the work of the 
coming transit somewhat easier if carefully studied. 


It is seen most readily when the shadow of an object is thrown 
on to a screen by a light of sensible and measurable dimensions, as 
by the sun or the flame of a candle, thus :—In the second 
diagram 11 is any opaque object throwing its shadow on to the 
screen N N; 22 is the source of light, as the sun or the flame of a 
candle, or better still—if the experiment be tried—the flame of a 
paraftine lamp throwing its light through a round hole of the same 
size as the eye pupil, 22 being equal to BB in the upper di 
Thus the shadow of the object 11 is found to be surrounded by a 
shaded or hazy outline, commonly attributed to what has been 
called irradiation or diffraction—as by Newton—but which is in 
reality caused a solely by the size of the source of light, 
whatever that may be. Sir, I cannot but think that this curious 
problem, if analysed, will throw some light on and help to explain 
an admitted difficulty in optical science. It must be carefully 
kept in view that the source of light throwing the shadow from 
the object does precisely the same work as does the eye pupil in 
the looking at it, both being, as here, of equal size. 

June 27th. C. B, ALLEN. 


BOILER INSPECTION, 

Srr,—I should like to say a few words in reference to “‘ 
tor’s” remarks about hammering a boiler all over. I would like to 
ask him how he could tell whether a boiler was thin or not if he 
did not hammer it. When I spoke of hammering a boiler all over, 
I do not mean to use a flogging hammer such as boiler-makers use, 
but an ordinary-sized hand hammer made on purpose, such as I 
have seen the Midland inspectors use. I will just give ‘‘ Inspector ” 
one proof whether it is not advisable to thoroughly search a boiler 
all over with a hammer or not. A friend of mine had his boiler 
examined the other day, and any inspector would have passed it 
as being in good condition and safe to work, as there was no leak 
nor any sign of corrosion inside or out. My friend asked me to 
come across and have a look at it. I found on going that the 
inspector had knocked a hole in one of the plates, which was free 
from scurf, and looked as clean as a new one; and my friend 
informs me that he should think the inspector did not miss 6in. 
of any plate but what he gave a blow with the hammer. The 
plate in which he knocked the hole was in the brickwork, so could 
not be de from the outside, and would not have been found 
out if the boiler had not been thoroughly hammered, although it 
was not more than din. thick. 

There are two questions I should like to ask ‘I .” First, 
what he would think of an inspector, who, from the tone of his 
letter, hails from the same company, passing a Lancashire 
boiler working at 651b. pressure as being in good condition? On 
the gm going over the boiler after the inspector, and havi 
it filled, he found there was a crack in the fire-box 22in. long, an 
the angle ring was broken in the root for 3ft. 6in. I may say that 
the fire-doors were off and the bars out, so that he had every 
facility for seeing it. I should like to know what is the use of 
having the boilers inspected at all if we are to have such serious 
defects as these overlooked ; and, secondly, what he would think 
of an inspector saying that a boiler was safe to work till the next 
holidays, which was three months after, being informed by the 
stoker, as there was no regular engineer kept, that the holes were 
broken réund one of the fire-box rings for 2ft. sufficient for him to 
get a penny in between the rivets? I may say the boiler did not 
leak when the inspector called, as it had only been cleaned out the 
Sunday before, when the holes were found to be broken, and the 
manager told the man to put some bran in, which he did—about 
twelve buckets—so that it stopped the leaking, and by so doing, I 
suppose the inspector thought it was safe because it did not eke 

June 20th. ENGINEER, 


THE FOUNDATIONS OF MECHANICS, 

Sir,—Will you kindly allow me s for a few observations 
upon the boiler pressure and the cylinder pressure in steam engines, 
with reference more especially to Mr. W. R. Browne’s statements 
upon this subject, as contained in THE ENGINEER of the 23rd inst. 
Suppose, for argument’s sake, the absolute boiler pressure, in the 
case of some given steam engine, to be 63 lb. upon the square inch, 
and the steam to be cut off after the piston — performed one- 
third of its stroke. Now, Dr. Rankine, at e 404 of his 
‘*Manual of the Steam Engine and other Prime Movers,” eighth 
edition, has the following equation :— 


Pm _ —162- 54° 
Pi 


where is the mean cylinder pressure, pi the initial 
and r the effective ratio of expansion ; so that if we assume r=3°5 
we shall have, in the engine under consideration, pin = 37°80 lb. 
Next, let us suppose—and something of this kind incessantly 
occurs in the case, for instance, of saw mills, grinding mills, rolling 
mills, &c., without even the possibility of the stoker or machinist 
as much as —oe to alter the boiler pressure, because the full 
engine power would probably again be required almost immediately 
afterwards—that, by throwing off a portion of the machinery 
(load) which the engine was originally driving, pm had been reduced 
to one half of its former value, viz., to 18°90 lb., in which case 
the initial pressure would, according to Dr. Rankine’s formula, 
become 30 The question which I would ask Mr. Browne is, 
whether the boiler pressure would, under these circumstances, be 
reduced to something like 33 lb., and if so, what becomes of the 
30 Ib. which make up the original 63 lb, ? 
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THE ENGINEER. 


30, 1882. 


It is quite true that De Pambour wrote before the true theory 
of heat was known, but the laws which regulate the pressure of 
the steam in the cylinder were probably the same forty years ago 
as now. In fact, Dr. Rankine Fimeelf who knew all that was to 
be known about the theory of heat, adopted De Pambour’s theory 
in its essential features, as Mr. Browne will find on referring 
“*The Manual,” page 426, formule 7, 8, and 9. C. 


June 26th. 


Sir,—I have read with the utmost surprise Mr. Browne's letter of 
the 15th inst., which ap in your last impression. I gather 
from it that Mr. Browne is not only quite ignorant concerning the 
working of the steam engine, but that he read Rankine with 
little profit, and Pambour not at all. He says :—‘‘ The discussion 

ween ‘®,. II.’ and myself has narrowed down to two points, 
which are matters of fact, and need not detain us long—the first is 
whether the pressure in the cylinder of a steam engine is measured 
by the resistance. Surely every engineer knows as a matter of 
fact that this pressure, as given on an indicator diagram, is always 
within a very few pounds of the boiler pressure, whatever the 
resistance may be.” What every engineer really knows, as a 
matter of fact, is direetly the converse of this. Cylinder pressure 
as measured by di ms—that is, the average pressure—is always 
far less than the boiler pressure, save in the case of steam fire 
engines, which work without expansion, and whether it is or is not 
equal to the boiler pressure at any part of the stroke is entirely a 
question of resistance. 

Mr. Browne says that Pambour knew nothing of the true theory 
of heat. Whether he did or did not is beside the question 
between us, because it refers to a dynamical fact which is not con- 
cerned in any way with the theory of heat. ButIcan set this point 
at rest at once by quoting the "following passage from Rankine’s 
“* Manual of the Steam Engine and other Prime Movers,” page 341, 
where we find Rankine laying down the following proposition, 
which is that which I have enunciated all along, and which Mr. 

whe says is not true :—“‘ In a heat engine moving with a uni- 
“orm periodical motion, the mean effective pressure of the fluid is 
equal to the total resistance per unit of area of the piston. The 
proper mode of applying this principle to the steam engine was 
e Count de Pambour in his works on “‘ Loco- 
motives” and on “* The Theory of the Steam Engine.” It may be 
summed up as follows, leaving the details to be explained further 
on :—The resistance is in general determined by the nature of the 
work performed by the engine, so that in most cases R is known 
from data independent of the action of the fluid. The resistance 
being a fixed quantity, fixes the mean pressure according to equation 
four iv Ue ; in other words, the action of the fluid ad- 

justs itself until the mean effective pressure balances the resist- 
ance.” Rankine then proceeds to explain how this takes place, and 
adds, “‘ This goes on until the effective pressure exactly balances 
the resistance.” 

Thus, then, Mr. Browne will have to prove not that an anony- 
mous correspondent of THE ENGINEER is wrong in his assertion 
that the pressure in a cylinder exactly ba!euces ‘the resistance, but 
that men of the great mathematical attainments of Rankine and 
Pambour were quite in error. Iam content to stand or fall with 
them. If Mr. Browne would but, read something of the theory of 
the steam engine, and examine a few diagrams taken from loco- 
motives, he would learn, I hope, that, led away by an entirely 
erroneous theory concerning the nature of motion, he is accually 
controverting the statements of some of the most able mathe- 
maticians that ever lived, and asserting that not to be true which 
no engineer ever questions in the present day. 

May I venture to think that I have disposed of one of the 
“* matters of fact” in dispute between us? May I dare to re-assert, 
without further fear of contradiction from Mr. Browne, that in 
all cases the resistance is the exact equivalent of the force exerted; 
that, in other words, the resistance is the measure of the force? In 
every dynamic:l problem we have, according to Mr. Browne, the 
equations FM = RorF = MR. He does not seem to be quite 
certain which ; but, as a matter of fact, F = R, and M, that 
is motion, is a distinct quantity, which, although it bears a 
definite relation to R, is in no sense or way R. Resistance may 
augment as the velocity of motion augments—as, for instance, in 
the case of a ship; but it is not the motion which causes the 
resistance, for take away the water, leaving the motion, and even 
Mr. Browne will admit that there would be no resistance at all. 

I will turn now to the second matter of fact in discussion between 
us, viz., that “the communication of heat to water will neither 
make it hotter nor melt it.” ‘‘The question of melting has 
nothing to do with the matter,” says your correspondent, *‘for a 
liquid is not necessarily in motion any more than a solid.” I 
confess I rage 4 know how to deal with such a statement as this. 
It manifests either an astounding ignorance of physics, or a de- 
liberate expression of the belief that I do not know what I am 
writing about. To ask Mr. Browne to read, seems to be absurd, 
and yet I do not know what else to de, save to take my word for 
it that ice cannot have heat imparted to it without becoming 
hotter or melting, and the act of melting is nothing more than the 
moving of the water molecules, and the internal motion of a liquid 
is greater than theinternal motion of a solid, and this is the difference 
between liquids and solids; and the motion of the molecules of a 
fluid, as air oroxygen, is greater than that of the molecules of aliquid. 
It is impossible to believe that Mr. Browne, an ex-Fellow of a 
great college, and a writer on the “‘ Foundations of Mechanics,” 
can be ignorant of such rudimentary truths. Yet, if he is not 
ignorant, how he has managed to persuade his pen to write as he 
has written is a riddle which I find it impossible to solve. The 
idea that heat can be imparted to a body without producing any 
effect whatever, is really too absurd to bear discussion. 

Mr. Browne is fighting against facts. He is shutting his eyes to 
the statements of the ablest men of the day. He has ignored my 
quotation concerning the nature of heat from Clerk-Maxwell. He 
has cond d Pamb obviously without even making himself 
acquainted with what Pambour has to say. He has asserted as a 
fact concerning cylinder pressures what every engineer who can read 
a di knows is not a fact. It only remains for him to assert 
that Rankine was not an authority on the theory of the steam 
engine. Whether he will do this or not remains to be seen. Before 
he can prove that I am wrong in the matters of fact in dispute 
between us he must prove that Rankine and Pambour were wrong. 

Lest Mr. Browne should have any doubt concerning the effect 
produced by melting ice, I will refer him once more to Rankine’s 
** Manual of the Steam Engine and other Prime Movers,” where on 
page 331 he will find the words and formula, “Thus the latent heat of 
fusion in units of work is H=r a (v—v).” Will Mr. Browne 
assert that work is done without motion? I would also refer him 
to the preface, page xii., to Isherwood’s ‘‘ Experimental Researches 


in Steam Engineering,” vol. ii., for further information on this 
point. 
London, June 27th. 
DIRECT-ACTING STEAM PUMPS, 
S1n,—Having seen your leading article on “‘ Di ing Steam 


Pumps,” in your paper of June 23rd, and comments thereon, con- 
trasting unfavourably for the working of the Pulsometer, it 
appeared to me a duty to correct you on the point about the 
amount of steam used and waste of heat as to the Pulsometer. 
Personally, I have no interest in the one patent or the other, and, 
like a welcome all new comers that are useful, practical, and 


erroneous, and as our 8s. 

fitted with a No. ? Pulsometer, to-day, June 26th, T had it started 
ept going some time, and I can testify e pera 

was certainly not raised more than 2 deg.—was less infact. In the 


face of this fact, the Pulsometer is a much better appliance than 
you say, and if your other figures and calculations built on them 
proceed on the same lines, then your readers are apt to be misled, 
though it may be unintentionally so. 

We have worked these Pulsometers about four years, and on two 
separate occasions that I remember, when the circulating pump 
was limping, we kept up a ect vacuum with the Pulsometer, 


doing half the work it can do, viz., going at 30 strokes per minute 
in place of 60, which it can do. Davip Morrat, 
ewcastle-on-Tyne, June 28th. Marine Superintendent. 


DRAUGHTSMEN IN QUEENSLAND, 

Sir,—I would call the attention of engineering draughtsmen and 
civil engineers, through your paper, to the advisability of being 
extremely cautious in either accepting engagements from any of 
the colonial Governments or coming out to the colonies in search 
of employment. 

Gentlemen who are engaged in London for two or three years, at 
a salary of from £250 to £300 per annum, find themselves, on com- 
mencing work in any of the public departments, oe to do tracings 
or copy specifications, and, in addition, get bullied by the head 
draughtsman, who originally was either a carpenter or fitter, or 
perhaps an attorney’s clerk, if not worse, and who makes any ‘‘ new 
chum” with the least appearance of respectability or education an 
object to be badgered a insulted as much as possible. 

The modus operandi of the colonial departments in securing the 
services of gentlemen is as follows, viz.:—They send home instruc- 
tions to their agent-general to engage engineers—civil—at, say, 
from £250 to £300 per annum, for three years, at the expiration of 
which time their services are dispensed with, or they are told that 
if they like to remain on at £100 a year less they can; but they are 
paid by the day, and can, and have been, dismissed with a day’s 
notice. This offer they are generally glad and obliged to accept, as 
a thinking from the commencement that they will be per- 
manently kept on, they have spent all their money; but those who 
have saved up some of their sa leave for other colonies, and are 
eventually glad to take a billet as draughtsman at 10s. per diem, 
with the usual prospect of being sacked at a day’s notice. 

I know several civil engineers who had been receiving a salary of 
£600 and £800 per annum in India glad to work as draughtsmen 
in New South Wales and South Australia, for 10s. per diem. 

A gentleman, who is a nephew of an eminent Glasgow professor, 
and who was engaged by the South Australian Government for 
three years, was dismissed at the end of that period, together with 
twenty others, and who, after having spent all his savings while 
looking for employment, was at last obliged to get his living by 
loading wheat at Echuca, in New South Wales, at 4s. per diem. 

Queensland, April 25th. ANDREW CLARKE, 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 
Tue South Staffordshire iron trade continues to improve. Gal- 
vanisers were to-day again eagerly negotiating for supplies of 
sheets. Many of them were prepared to place Leonel contracts 
of greater nitude than makers would accept. Vendors believe 
that prices will continue to rise, and hence they will not generally 
book beyond the close of the ensuing quarter. This mend rices 
are 5s, per ton stronger than three weeks ago. £8 may now almost 
be idered a low quotation for “singles,” and £8 5s. is more 
like the open market price of makers who are well placed. Doubles 
are £8 10s. to £8 15s., and trebles £9 10s. to £9 15s. The small 
difference which exists between singles and doubles may be explained 
by the circumstance that when, as now, makers’are busy, they 
would rather not have orders for “‘ singles,” and may, therefore, 
oe up the price more rapidly than the price of other gauges to 
eter buyers. 

Prices of galvanised sheets were £13 15s. to £14 
minimum for 24 w.g. bundled, delivered in Live , and superior 
sorts £14 10s. to £15 per ton. For 26 w.g. £2 “‘extra” upon 
24 w.g. was demanded, and for 28 w.g. a further £2. 

Tin-plate and thin sheet makers reported considerable poy & 
largely on account of Australia, the European Continent, and the 
United States. Prices were unchanged on last quotations. 

Boiler-plate firms announced only slight improvement in the 
demand. North Staffordshire plate makers can get to Liverpool 
at 5s. per tox less than the South Staffordshire people, and can 
deliver plates there at £8 5s. per ton, whereas that figure was this 
afternoon required by makers in this district for sales at works. 
Superior sorts were £9 at works. 

The common bar makers have advanced their prices for extras 
upon the present list quotations for small bars to the followi 

:—Kounds and squares, ,;in. and 4jin., 2s. 6d.; #in. 

}iin., 5s.; ;%;in., No. 1 and 2, 15s.; }in., Nos. 3 and 4, 25s.; No. 5, 

35s.; ;;in. and No. 6, 50s ; No. 7, 75s.; No. 8, 105s.; and No. 9, 

145s. per ton. The prices fixed by the new arrangement are an 

advance as to some sizes of quite per ton compared with the 
rates which in actual business have of late prevailed. 

Nail rods were quiet. Prices were easy at £6 10s. for ordinary 
sorts, and £7 to £7 5s. for better qualities. Gas tube strip was 
slow at £6 5s. per ton, but bedstead strip was fairly active at 
£6 15s. Makers of this latter iron reported orders some way ahead. 

Cable iron sold rather better than a while ago, for the cable and 
chains firms are fairly busy. Ordinary sorts were about £6 17s. 6d. 
per ton, while the “‘marked” houses demanded 10s. per ton in 
advance of their ordinary bar price, making them £8. Common 
angle bars up to 4in. or 6in. were about 10s., while superior 
sorts were ca and £7 10s. At this last price they might have been 
had up to 8 united inches. 

Derbyshire pigs were advanced to the extent that whereas 
47s. 6d. has been quoted during the last two or three weeks as the 
price for delivery to works, that figure was this afternoon the 
quotation for delivery at stations only. Northampton’ pigs were 

is. 6d. to 46s. Thorncliffe—South Yorkshire—sorts were firm 

at 60s. Hematites were without much business, the prices being 
rather too high for buyers. The Blaina brand was quoted 62s. 6d.; 
Wigan, 65s.; Tredegar, 66s.; and Barrow, 67s. 6d. 
Native pigs were 60s. to 70s. for all-mine hot blast sorts, 50s. to 
52s. 6d. ir part-mine, and 37s. 6d. for cinders. Only a small 
business was done in these. It is not generally expected that at 
the ensuing quarterly meetings any declared alteration will be 
made in the prices either of best Staffordshire pigs or of ‘‘ marked ” 
finished iron. 

Pig-making materials were in fairly brisk sale. North Stafford- 
shire ironstone sold freely, but prices varied considerably. North- 
ampton stone, of which a t deal is consumed in this district, 
was about 5s. 10d. per ton delivered. Cokes of North Staffordshire 
makes were 15s. delivered for hard fine washed sorts, and 15s. for 
Welsh sorts, clean but not washed. Furnace coal fluctuated 
between 7s. 6d. and 9s. per ton at the pit, the “list” price of 10s. 


being nearly nominal. 

Some of the ironworks perty in this district is just now 

offered for public sale. Under this head ranks the Darlaston- 

n Forge, latel: in the occupation of the Darlaston Coal and 

m Company, which is being broken up, and will be disposed of 

early in July. There is both ironworkers and engineering plant to 

be sold, consisting of engines, boilers, force and merchant trains of 

rolls, &c. Some tons of rails, floor plates, and scrap iron from 
about the works will be offered at the same time. 

The bridge and girder works are on the whole well employed, 
though many of them could do more. Amongst the for work 
of this sort now under execution I may mention girders for wool 
= grain stores at Port Adelaide, and a large bridge for New South 


ales. 
Makers of cultivating and edge tools report a large amount of 
business doing on foreign account. 

Some local machinery and implement manufacturers have this 


r ton as the 


week been exhibiting at the annual Worcestershire Agricultural 
Exhibition, which has been held at Dudley. The first prize for 
“the best collection of ironwork exhibited by manufacturers ” was 
taken by Messrs. Hill and Smith, of Brierley Hill, near Dudley ; 
and the first prize for ‘‘the best collection of implements” was 
taken by Mr. B. Saunders, of Stourbridge. The representation 
of implement firms at a distance was weak, a circumstance doubt- 
less due in much part to the near approach of the ‘‘ Royal.” 


NOTES FROM LANCASHIRE, 


(From our own Correspondent.) 

Manchester.—The iron market has maintained a firm tone during 
the past week, with a lerat t of busi doing at im- 
proved prices. Although new orders are not coming forward in 
any really large volume, there has been a steady trade doing for 
the last two or three weeks, which has placed makers in a much 
stronger position than of late, and although local makers have not 
advanced their quotations, the low-priced district brands have all 
made a decided move upwards, until in the place of underselling 
they are now being quoted at even higher figures than the local 


irons. 

Lancashire makers of pig iron report an increased amount of 
business, chiefly in forge, on the basis of late rates, viz., 45s. to 46s., 
less 2 for forge and foundry qualities delivered equal to Man- 
chester, and at these figures they are very firm. In Lincolnshire 
brands considerable sales have recently been made at an advance 
of 1s. 6d. per ton upon the lowest figures, and makers have 
in some cases been asking during the week a further advance of 
1s. per ton, bringing quotations for delivery into this district up to 
46s. 10d. and 47s. 10d., less 24, for forge and foundry numbers. 
For Derbyshire iron about 1s. per ton above these figures is being 
asked, but the top prices quoted are at present scarcely more than 
nominal, as little or no actual business has been done at these 
figures. Middlesbrough iron still meets with very little sale in this 
district, but one or two special parcels have been sold at 51s, 10d. 
per ton net cash, delivered equal to Manchester. 

Finished iron manufacturers report more inquiries, and the 
forges generally appear to be fairly well supplied with work. The 
actual business stirring is increasing, and makers are stiffening in 
their prices. Bars, it is true, can still be bought at £6 2s. 6d.; but 
most of the makers are now asking £6 10s. 

The position of the engineering trades remains without much 
change. The last monthly reports issued by the various branches 
connected with the Amalgamated Society of Engineers continue 
very satisfactory, so far as the condition of trade throughout the 
country is concerned. With few exceptions, trade is returned 
either as moderate or good, and the number of men out of employ- 
ment is steadily on the decrease. In the Manchester and Salford 
districts trade is returned as good throughout, and although there 
has been temporarily a slight increase in the number of men on 
the books, which is attributed to the holiday stoppages of works, 
there is still not more than 2 per cent. of the total number of mem- 
bers in the district in reccipt of out-of-work donation, For men 
employed in the tool-making trades especially there is a good 
demand, and for pattern-makers and heavy smiths there are more 
inquiries than can be met from the society’s books. 

e coal trade continues very quiet, with supplies plentiful all 
round, and prices kept down to the lowest point by the consequent 
petition for business. At the pit mouth quotations average 
about 8s. to 8s. 6d. for best coal, is. to 6s. 9d. for second qualities, 
4s. 9d. to 5s. 6d. for common, 4s, 3d. to 4s, 6d. for burgy, and 3s. 
to 3s. 6d. for slack. 

The shipping trade is dull, and there is also at present a scarcity 
of vessels, which interferes with business. Tenders for the supply 
of steamers are being made at very low figures, and altogether 
prices in the shipping trade continue very unsatisfactory, steam 
coal being still offered at from 6s. 6d. to 7s. per ton either at 
Garston or Liverpool. 

Barrow.—I am able to say that the position of hematite pig iron 
market continues to improve week by week, and gives evidence of 
being greatly strengthened by the slow but sure progress which is 
being made. During the it week prices have gone up ls. per 
ton, but makers are asking higher rates than those quoted, No. 1 
Bessemer is quoted at 57s.; No. 2, 56s.; No. 3, 55s. per ton net, 
f.o.b. West Coast ports. Smelters decline to contract on a 
scale at these prices, and the orders which are accepted do not go 
beyond a three months’ delivery. The business on the week has 
improved very considerably. Home buyersmaintain their d ls, 
but a much brisker inquiry comes from America, while Russian 
and other continental buyers seem dis to give out their orders 
while prices are low. The output of the furnaces is very large, and 

ts to thing like 30,000 tons per week. The indications 
are that this will shortly be augmented—if the present briskness 
of the market continues—as preparations are being made at one or 
two places to increase the and to 
be shi in hea , principally to America. el workers 
are ne lack of orders. Prices are firm at 
£5 10s., but an advance may be confidently looked for. This may 
account for the increased inquiry which has set in for all round 
qualities of steel, and I am assured on the best authority that 
several large orders are likely to be booked in the course of the 
next few days. Iron ore in better request at from 14s. to 16s. p 
ton at the mines. Iron shipbuilders, engineers, and others steadily 
employed. Shipping active. 


THE NORTH OF ENGLAND. 


(From our own Correspondent.) 

Tue steady rise of the Glasgow pig iron market during the last 
few days has not been without a sympathetic effect on its Cleveland 
rival. The Middlesbrough ironmasters met as usual before ’C e 
on Tuesday last, and many were in favour of advancing prices. It 
was deemed wiser, however, by the majority to let them alone for 
the present lest the growing demand should be checked, and they 
should then find themselves unable to get rid of the stocks which have 
lately somewhat encumbered them. Consequently no change was 
made, and No. 3 g.m.b. was officially quoted at 43s, 6d. f.o.b. 
Middlesbrough for prompt delivery. A brisk trade was done at 
that price between smelters and consumers direct, the latter fear- 
ing lest a rise should shortly take place. Connals’ stores have not 
decreased so much during the past week as has been the case 
latterly, indicating a diminished trade through merchants, and of 
course a direct one ee ee The quantity now 
held is 124,724 tons, or only 1713 tons less than a week ago. 
Shipments, which during the earlier part, of the month ed 
behind considerably, have now made a spring, and the total for 
the month promises to be up to the average for the time of year. 
Up to the 27th, 60,564 tons had left the port. There is at the 
moment a greatly increased trade with Russia, as it is ex 
that heavier import duties will shortly be demanded. For the 
first time since the great fight between the “bears” and the 
makers begun, merchants are asking full makers’ prices for prompt 
delivery. For forward delivery, however, they stil, in some cases, 

willing to sell at 43s, Warrants are in quiet demand at about 
43s. 3d. per ton. 

The manufactured iron trade continues remarkably steady. 
Plates still command from £6 15s, for large to £7 for small quan- 
tities free in trucks Middlesbrough. Bars and angles are quoted 
at £6 5s. There is a brisk inquiry, induced no doubt by the 
gradual improvement of the Glasgow pig iron market, which is 
taken as an index of the position of the prospects of the whole 
over the world. 


been taken at all the works connected with the Board to é 
what rtion of the ironworkers were in favour of continuing 
the , and would pledge themselves to abide by its decisions. 


| 

fa But the statement that the discharge water from the Pulso- _ 
} meter was raised in temperature from 8 to 12deg. is quite An important meeting of the Board of Arbitration was held at 
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It was announced that out of 9817 employed, 
7346 had voted, Of these 56 per cent. were 
in favour and 44 per cent. against the con- 
tinuance of the Board. Analysing the result 
still further, it 2 that, generally speaking, 
Middlesbrough, Stockton, and Hartlepool, whic 

may be considered as constituting the heart of the 
iron-making district, were against the Board, and 
all the outlying districts in its favour. By the rules 
of the Board three months’ notice must be given 
by any member before severing connection ; and 
therefore it must necessarily continue until the 
end of September. But Sir Joseph Pease’s award 
extends a month longer, or until the end of 
October. It was also argued that time ought to 
be given to both sides to consider the result of the 
ballot, and the effect it would have. Also to 
decide in what way wages should in future be 
regulated in case the Board were abolished. 
Under all these circumstances it was agreed 
unanimously to continue the Board until the 
end of October next. In the meantime the 
rules will be reconsidered, and printed and 
circulated in their revised form among all the 
members. Then another ballot will be taken. 
It is to be hoped that in this way a stepping- 
stone will be made of the difficulty to some 
better and surer means of settling wages dis- 
putes for this most important northern industry. 


THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

Txovucn the iron markets have been rather 
firmer this week, with an improved demand for 
certain makes, there is really very little doing. 
Tronmasters are wy! enerally limiting their 
output, and this i ad some effect in causing 
prices to be less unsteady. There is some expec- 
tation of a rise in prices at the next quarter day, 
and if there was any certainty of a heavy demand 
from the States the advance would not be very 
difficult to secure; but the stoppage of work, 
owing to the ironworkers’ strike, has not yet even 
cleared off American accumulations, and any 
hope of a ‘“‘boom” is very shadowy. The con- 
cessions already made to ironworkers in the 
States must have a beneficial effect on the Eng- 
lish iron trade, provided the operatives on this 
side of the water de not follow suit. 

A leading manufacturer of icultural 
machinery, who has exceptionally means of 
knowing the country, tells me that if the present 
fine weather lasts for six or seven weeks a 
splendid harvest is certain, and it will be the 
turning point of English trade. What the effects 
of another failure in the crops would be he 
hesitates to say. At present affairs look very 
promising. 

There are considerable complaints in the 
smaller steel houses of the lightness of recent 
orders ; but I do not find any cause for grumbling 
on this score in the larger establishments, where 
business is reported brisk. The ship-plate and 
boiler makers are also well off for orders, and the 
engineers’ tool makers are also pretty active. 
Rails are not quite so freely ordered, even at the 
present very low quotations. Saws and files are 
in active request, and all kinds of agricultural 
and garden machinery and implements continue 
in demand. Silver and electro-plated depart- 
ments quiet, 

Major-General Grassi, Lieutenant-General 
Sachero, and Lieutenant-Colonel Ellena, of the 
Royal Italian Commission for Artillery, visited 
the Atlas Works on ae and inspected a con- 
siderable part of the establishment, chiefly with 
the view of seeing the facture of pound 
armour-plates. Admiral Costa Azevedo, of the 
Brazilian Navy, also made an official visit during 
the afternoon to these works, where plates are at 
present being made for the Brazilian Government. 
The special machinery lately erected for the 
manufacture of these plates attracted particular 


attention. 
m and Ball, of the La Plata 


Messrs. B 
Works, Malin Bridge, have received a telegram 
to the effect that they have gained a gold medal 
for their sheep shears exhibited at the New 
—- Exhibition now being held at Christ- 
church. 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

TxHE Glasgow iron market has continued very 
brisk during the week, and a very extensive busi- 
ness has been done in warrants at prices which 
show a decided advance upon those of last week. 
The past week’s shipments have not been quite so 
good, but this circumstance has in view of the 
strong feeling in the market almost passed with- 
out effect. ‘The home inquiry continues upon an 
extensive scale, and a substantial reduction is at 
length apparent on the stocks of ordinary pigs in 
Messrs. Connal and Co.’s stores. A very ‘Son 
amount of speculation is taking place in the 
warrant market, and it is not unli Bs that in the 
upward course of prices several reactions will be 
experienced, 

usiness was done in the warrant market on 
Friday up to 48s. 10d, cash. On Monday morning 
the market opened briskly at 48s. 104d., receding 
to 48s. 8d. cash ; the afternoon quotations bein 
48s, 9d. to 49s, 14d. cash and 49s. to 49s, 3d. 
one month. On Tuesday the market was exceed- 
ingly active, with an extensive business in the 
forenoon at 49s. 14d. to 49s. 6d. cash, and 
49s, 54d. to 49s, 6d. one month ; in the afternoon 
the tone was irregular, with business at 49s. 54d. 
to 49s, 1d. cash, afterwards improving to 49s, 4d. 
cash and 49s. 6d. one month. The market was 
flat on Wednesday, with business between 
49s. 5d. and 48s. 104d. cash, and 49s. 7d. to 49s, 
one month. To-day—Thursday—business was 
done at 48s, 9d. to 49s. cash, and 49s, 2d. one 
. f the strong position of th 
consequence of the ng position of the 
warrant market, and also of the large and steady 
demand for pigs, makers’ prices again show a 
substantial increase, and the quotations are now 
as follows :—Gartsherrie, f.o.b. at G Ww, per 
No. . 6d.; No. 3, 55s.; Coltness. 

61s. 6d. and 55s, 6d.; Langloan, 60s, 6d. an 
55s. 6d.; Summerlee, 59s. and 52s, 6d.; Calder, 
59s. and 52s.; Carnbroe, 53s, and 50s.; Clyde, 
Quattor do. Goven, af 80s, 62 
, do. do.; Govan, at Broomielaw, 5 
and 49.; Shotts, at Leith, 61s. and bbs. 6d.; 


Carron, at Grangemouth, 50s. (specially selected, 
52s, 6d.) and 49s.; Kinneil, at Boness, 49s. and 
48s.; Glengarnock, at Ardrossan, 53s. and 50s.; 
Eglinton, 50s. and 48s, 6d.; Dalmellington, 
50s, 3d. and 49s, 

The quantity of Cleveland pig iron being con- 
sumed in Scotland still continues comparatively 
small, owing to the high rates asked at Middles- 
brough, and the imports to date are fully 40,000 
tons less than they were at this time last year. 

The malleable iron trade continues fairly well 
employed. There is still a lack of fresh orders 
for shipbuilding iron, but a better demand has 
sprung up for rails, Prices are as yet unaltered. 

A rather better inquiry is being experienced for 
castings of the smaller class of gas and water 
pipes. These are at present particularly in re- 
quest for Australia, A number of fresh orders 
are also in the market for schemes at home; none 
of them, however, of a very extensive character. 

There are appearances of greater activity in the 
steel trade, and the demand for hematite continues 
very good, the late improved prices being main- 
tained. Large imports of Spanish ore continue 
to be received for use at the works employed in 
the manufacture of hematite pig. 

No complaint can be made with reference to 
the volume of the coal trade. The past week’s 
shipments have not been quite so large as those 
of the preceding week, but they still com 
very favourably with those of the corresponding 
week of last year. The inland trade, both for 
home consumption and for use in the public 
works, is very A movement has com- 
menced among the colliery owners of the West 
of Scotland with the object of advancing the 
prices of coals. They are not likely to accom- 
plish this object unless some agreement can be 
arrived at to restrict excessive production. So 
far as can be ascertained, the ironmasters do not 
look upon the proposal with much favour, and 
without their co-operation it has little chance of 
succeeding. 

At a meeting of the Executive Board of the 
Fife and Clackmannan Miners’ Association, held 
at Dunfermline on Saturday, reports were sub- 
mitted from the various districts ppd. that 
the coal trade is in a most satisfactory condition, 
the stocks having been considerably reduced 
during the preceding month. 

The demand for dock accommodation in the 
harbour of Burntisland, in connection with the 
shipment of coal, has of late been so pressing 
that several schemes are now proposed for the 
enlargement of the harbour. ‘These will no 
doubt receive due consideration in the proper 
quarters, 

A few days ago the Niddrie and Benhar Col- 
lieries, belonging to the Benhar Coal Company, 
Limited, which is now in liquidation, were offered 
for sale in Edinburgh, at the upset price of 
£70,000 for Niddrie and £45,000 for Benhar. No 
offers were received, and the sale was adjourned. 
It is understood in the meantime that efforts will 
be made to reconstruct the company, so as to 
retain ——. of their property, and endeavour 
to work the collieries in a profitable manner. 


WALES & ADJOINING COUNTIES. 
(From our own Correspondent.) 


A FALSE im ion seems to prevail about the 
Plymouth coalfield , and it has been stated that 
having been worked for 100 years it is now fairly 
worn out. This is far from being the case. Iam 
assured by competent authorities that the coal- 
field is still most valuable, that plenty of 
four feet coal exists, and that there need be no 
fear of any falling off for a long period of years. 
The workings extend into the Taff 

Valley, and it must be remembered that at no 
period has there been any high-pressure outputs 
there, such as characterises many of the Rhondda 
collieries. In 1806 there were only about half-a- 
dozen collieries employed. Foranumber of years 
the primitive condition of the coal works may be 
seen by the fact that Mr. Morgan Joseph worked 
the coal for Mr. Hill, the arrangement being 4s. 
per ton paid to him for the coal on every ton of 
pig iron that was made, and this for years was 
only 3000 tons per annum. Various names are 
mentioned as likely buyers of the coalfield or of 
the works, or of both—Mr. Cory, rae, er 
and Clark, a Scotch Company, a Limited Liability 
ss the Great Western Railway, &c. 

A large number of men now find employment 
at Cyfarthfa, where the process of clearing 
away the old plant to make room for steel plant 
is being actively carried on. Three furnaces 
are to A constructed, 70ft. high, and it has 
been judiciously decided to obtain the best new 
plant possible, and to discard patching up and 
utilising. But it is astonishing what a quantity 
of old iron is being turned out from the old 
works ; the very paving was made of iron. 

The steel trade is a little more satisfactory 
than it was, and a few good cargoes have been 
sent away, principally to Montreal, Genoa, and 
Iquique. e largest ‘o sent was 1800 tons to 
St. John’s, Newfoundland, from Cardiff. 

Satisfactory progress is being made at the 
extension of Penarth Docks by Mr. Walker. 

With regard to the tone of the market, the 
best coals remain high. I have heard of one quo- 
tation 10s. 6d. into truchs at pit, but this is not 

eneral. Seconds show a slight weakness, but for 
st coals the steady demand ensures great firm- 
ness in price. An undeveloped coalfield, of 3000 
acres in extent, has been brought into notice 
during the last few days. It lies twelve miles 
from Cardiff, includes the No. 3 Rhondda, and is 
well placed for railways. The present estimate, 
which, of course, may be affected by more prac- 
tical knowledge, is that the coalfield contains an 
aggregate of 18ft. of coal. 

A new manager has been appointed for 
Blaenavon in the room of Mr. Edward Martin, 
who has pted the ry at Dowlais, caused 
by the death of Mr. Menelaus. There is also a 
change of management at the Great Western 
colliery, Rhondda Valley, and the advent of new 
management is to be signalised, I see, by the 
erection of fifty Coppée coke ovens, instead of 
the existing blocks, It has been urged, but in- 
correctly, against these ovens, that the make is 
too rapid, and the coke containing too much 
volatile matter, is not so well adapted for iron 
making as the coke of the old-fashioned bee-hive 


ovens. The fact is that the Coppée coke is freer 
from volatile matter than any, and this can easily 
be proved by experiment, 

Rival dock schemes are being discussed at 
Cardiff by those opposed to the Bute Dock new 
Bill. A meeting of influential coalowners has 
been held, when it was shown that if the new 
Bill should be carried in its present form, or 
abandoned, the freighters must seek for new 
docks. Various sites were proposed, and it was 
resolved to appoint an engineer, and be prepared 
with all as data for carrying out the move- 
ment, ew docks are also spoken of at Ogmore, 
and Mr. Abernethy has given a favourable opinion 
as to site. 

The tin-plate trade is looking better. Prices 
have advanced slightly, and some orders have 
been booked for coke brands at 16s. 6d. Panty- 
ffynon Works, Swansea, are in the market. 
Gorseinon is to be re-started by a fresh company, 


‘and a change in the management of the Swansea 


Tin-plate Works has been effected. 

The annual meeting of the Miners’ Provident 
Association has been held, and a satisfactory 
report given. There are now 9000 members, and 
£5000 in hand to meet contingencies. The sur- 
plus of the Hartley fund has been received, and 
other funds are expected. 

— tons of patent fuel left Swansea last 
week, 

A petition has been filed by the Furness Iron 
Company to wind up the Cwmavon Estates and 
Works Company at Port Talbot. There is con- 
— excitement in the district regarding 
this, 


THE PATENT JOURNAL. 


Condensed from the Journal of the Commissioners of 
Patents. 


*,* It has come to our notice that some applicants of the 
Patent-office Sales Department, for Patent Specifications, 
have caused much unnecessary trouble and annoyance, 
both to themselves and to the Patent-office officials, by 
giving the number of the page of THE ENGINEER at 
which the Specisication they require is referred to, instead 
of giving the proper number of the Specification. 
mistake has been made by looking at Tue ENGINEER 
Index and giving the numbers there found, which only 
refer to the pages, in place of turning to those pages and 
rinding the numbers of the Specisication, 


Applications for Letters Patent. 

*,* communicated” the 
name and address o communicating party are 
printed in italics, 

20th June, 1882. 

. Piartine C. & A. Edmeston, Manchester. 

. Taps, &c., J. Nixon, Oldham. 

. TELEPHONE RECEIVER, W. H. Snell, Tiverton. 

. Ree. Appuiances, T. Culpin, London. 

7. TeLePuony, J. G. Lorrain.—(A. Dunand, Paris.) 

. Dryinc Apparatus, W. Combe, Glasgow. 

. Licutine, J. H. Joh —(4.J , Paris.) 

. Exvecrricity, C. E. Kelway, London. 

. Carryine Evecrric Wires, J. Kincaid, London. 

. ELECTRIC CuRRENTS, 8S. H. Emmens, London. 

. SeconpaRY Batrerizs, 8. H. Emmens, London. 

. Evecrric Lamps, 8. H. Emmens, London. 

5. Horstinc Gear, W. J. Brewer, London. 

. CHILDREN’s Cots, G. W. Moon, London. 

2917. DynaMo-ELEcTRIC Macuines, T. Parker, Coal- 
brookdale, and P. B. Elwell, Wolverhampton. 

2918, Ammonia, &c., 8S. Pitt.—(H. Bower, U.S.) 

2919. Traction Tramways, J. Wright.—(C. Z. Findlay, 

Chicago, U.S.) 

2920. Potatogs, C. L. Hancock, London. 

2921. Maskinc the Taste of Mepicine, W. H. 
McLaughlin, San Francisco, U.S. 

2922. Broocn Fasreninos, E. P. Wells, London. 

2923. Larues, J. A. Farnworth._(A. Muir, U.&.) 

2924. Houpers, F. muth, Bohemia. 

2025, Leatuer, E. G. Brewer.—(A. Levy, Paris.) 

2926. Cookinc Rances, A. K. Robinson, Leeds. 

2927. Raisinc Water, W. R. Lake.—({F. A. Grunow 

and H. Meyer, U.S.) 

2928. Sprnninc Macuines, 8. Mock, Providence, U.S. 

2929. Printino, H. Panowski, Clapham, and 
K. M. , London. 

2930, Coke OvEN Gases, J. Imray.—(@. 8. Page, U.S.) 

2931, UMBRELLAS, &c., B. J. Mills.—(J. Dupuy, France. 

2932, Manure, H. J. Haddan.—(T. Richters, Germany. 

2933. Fire Escapes, H. J. Had —(C. H. Hihmann, 
Germany.) 

2934. ELecrroviers, A, W. Brewtnall, W: 

2935, Frreproor ScrEEN. A. Clark, London. 

2986. Soap Sueets, G. F. Redfern.—(H. Biczkowski, 


Vienna.) 
2937. UmBrE.xas, J. Feldman, London. 
2938, PiaNororTE Actions, J. Mallinson, Selby. 


June, 1882. 
2939. VaLve Cocks, T. 8. Truss, London. 
2940. DismnrecTinc T. Beddoe, Bermon 
2941, WHEEL, J. 8. Ayton, Stoke-upon-Trent, and T. 
Floyd, London. 
2942. Brrr, C. D. Goldie, St. Ives. 
2943, GaLvanic Batrerigs, H. Aron, Berlin. 
2944. Carts, &c., W. March, London. 
2945. Piatres for Batrertigs, C. Sorley, London. 
2946. Azo-coLours, C. Holliday, Huddersfield. 
2947. Bicycxes, J. 8, Edge, jun., and F. W. Ticehurst, 
2018, W. R. Lak —(F. F. Raymon 
48. VaLvEs, W. e.—(F. F. d, U.S. 
2949. CARDBOARD Boxes, M. D. Wood, Staff ead 
E. P. Smyth, London. 
2950. Nartinc HEELs on Boots, W. R. Lake.—-(F. F. 
Raymond, U.S.) 
2951. SHARPENING Pencits, H. F. Hambruch, Ham- 


urgh. 

2952, CLEANING Knives, H. F, Hambruch, Hamburgh. 

2953. Boots, P. Lehany, London. 

2954. ELecrric CURRENTS, C. A. Carus-Wilson, London. 

2055. TREATING NiTROGENOUS MartrTeErs, J.C. Mewburn. 
—(L. Fouque, Paris.) 

2956. CoLtectinc Dust, J. F. Stewart.—(A. H. Kirke 

and W. J. Fenner, U.S,) 
2957. PrEsERviNG Woop, G. J. Cross, New Cross. 
2958. VaLves, T. Penn, Wandsworth. 
22nd June, 1882. 

2959. Looms, R. Illingworth, Blackburn. 

2960. Nats, J. W. Summers, | ridge. 

2961. FLusHinG WaTER-CLOSETs, J. Harsant, Wands- 
wo! 

2962, INCANDESCENT Lamps, M, Volk, Brighton. 

2968. Mutes for Srrxninc, J. 8S. Cooke and A. Hard- 
wick, Liversedge. 

2964, VELociPEDEs, W. Morgan-Brown.—(F. White, U.S. 

2965. Furt, B. E. W. Siffken.—(C. W. Sigfken, mat 

2966. Lawn Tennis, W. Brookes, Manchester. 

2967. Sor Fasteners, H. Haddan.—(H. Dieler, U.S.) 

2968. PROPELLING VEssELS, W. C. Co’ London. 

2969. PREVENTING INCRUSTATION in Borers, E. Ed- 
wards.—(J. Vernanchet, Paris.) 

2970. — Sewace, E, Edwards.—(L. de Soul 

‘aru. 

2971. Furnaces, R. Potter, Stairfoot. 

2972. Hat-FORMING UMBRELLAS, A. Gros and C. Sal- 
breux, France. 

2973. VENTILATORS, R. Boyle, London. 

2974. Lients, O. G. Pritchard, Penge. 

28rd June, 1882. 
2975. Wire-arMs, B, Burton, London. 


8003. TELEPHONE Wires, A. Wilkin 


2976. for Jucs, J. Grundy, Glasgow. 

2977. Feep-water, E. de Pass,—(La Société Volp 
Schwarz, et Cie., Paris.) 

2978. Gas, G. W. and E. H. Stevenson, London. 

2979. Bau, &c., Jo wrs, H. Haddan.—(0. White, U.S.) 

2980. Horsgsuogs, J. C. Mewburn.—(L. Claude, U.S.) 

2981. Gas, J. Duke, Glastonbury. 

2982. Morive Power, J. G. Parker, Plymouth. 

2983. TrowExs, A. Reaney, Sheffield. 

2984. Marine Enoinzs, G. Rodger, Barrow-in-Furness. 

2985. THRasHING Macuings, E. Foden, Sandbach. 

Reevutating Water J. McDougall, 

We 


2987. Steam Enaines, R. Duncan, Glasgow. 

2983. Harness, W. Powell, Merthyr Tydvil. 

298). CarTripcE Cases, G. Kynoch, Witton. 

2990, GengeRaTING ELEcrRIC CURRENTS, J. H. Johnson. 
—(La Compagnie Electrique, Paris.) 

2991. Extractine CoLovxine Matter, J. H. Johnson. 
Pereire, Paris.) 

2992, Reautatinec Evectric Arc Lamps, W. R. Lake. 
—(J. M. A. Gérard-Lescuyer, Paris.) 

24th June, 1882. 

2993. Removixe IncrustaTion in Boiters, Field 
and W. L. Thompson, London. 

2994. AsH Receiver, R. and 8. Jackson, Broadbottom. 

2995. Beer, E. R. Moritz, London. 

2996. CLEANING Mzat, 8. Bruce, Dublin. 

2997. Orr Can, G. Cornut and A. Castelin, Paris. 

Macuines, C. D. Abel.—(H. Gerike, 

Raisinc Weicuts, E. Edwards.(V. Cassin, 
Trance. 

3000. KircHeN Rancgs, G. Dawson and C. Butcher, 
Thorncliffe. 

3001. Corsets, C. L, Reynolds, Landport. 

3002. DyNaMo-ELECTRIC Macuinzs, P. Jensen.—(D. A. 
Schuyler and F. G. Waterhouse, New York.) 

inson, Camberwell. 

3004. ProrectTine TaPHoes, L. J. Prosser, London. 

3005. Sicuts for Fire-arms, W. A. Blakeney, London. 

3006. PRESERVING MiLk, H. von Roden, Hamburgh. 

3007. ReouLatine Speen, F. Jenkin, E 

3008. TeLEPHONIC InsTRUMENTs, J. D. Husbands, 
London, 


26th June, 1882. 
3009. FirepLaces, W. 8. Morton, Edinburgh. 
3010, Ex.zcrric Lamps, W. E. Debenham, 
3011. Lamps, 8, Grafton, Birmingham. 
8012. SteeRina, J. Saunders, Liverpool. 
3013. Fixine Puotocrapuic Picrurss, H. H. Lake.— 
(Z. J. Irlande, Paris.) 


he | 3014. Tricycxes, T. F. Marriott, Leeds. 


3015. Epce MILLs, B. Mills.—(F. Wanneveich, France.) 

3016. AsceRTAINING the of Suips, A. Taylor, 
Newcastle-upon- 

3017. Sortinc Grain, A. J. Boult.—(Z. Rappaport, 


ny.) 

3018. Sueer Suears, G. Burgon, Sheffield. 

3019. Execrric Sock, F..W. Woodman, Brixton, and 
T. W. Aylesbury, Sutton. 

3020. WEIGHING Macuines, H. E. Newton.—(Z. A. 
Chameroy, Paris.) 


Inventions Protected for Six Months ov 
Deposit of Complete Specifications. 
2865. Wueets, H. A. Bonneville, 

on-street, London.—A communication from E. 

Lake Geneva, Wisconsin, U.S.—17tz 
une, 

2879. Printixc J. H. Johnson, Lincoln’s- 

inn-fiel Lendon.—A communication from E. 

— and J. E. Harvey, New York.—19th June, 


2885. ELECTRO-DYNAMO MAcHINEs, J. A. Berly, New 
Bridge-street, London.—A communication from 
Mr. F. V. Maquaire, Paris.—19th June, 1882. 

2886. Printinc Macuines, J. H. Johnson, Lincoln’s- 
inn-fields, London.—A communication from E. 
saeny and J. E. Harvey, New York.—19th June, 


2921. Maskinc the Nauszous Taste of Mepicrnes, W. 
H. McLaughlin, San Francisco, California, U.S.— 
20th June, 1882. 

2936. Soap Sueets, G. F. Redfern, South-street, Fins- 
bury, London.—A communication from H. Bucz- 
kowski, Vienna.—20th June, 1882. 


Patents on which the Stamp Duty of 
£50 has been paid, 
J. Wavish, Leytonstone.—19th June, 


= Fourrarss, J. Needham, London.—24th June, 
‘ 


2591. Cream, H. J. Haddan, Strand, London.—27th 
206, 8 J. B. Spence, London. 
. SuLPHIDEs, J. 

—3rd July, 1879. 

2979. Sanp Burast, B. C. Tilgman, London:—22nd 
July, 1879. 

2465. Screws and Screwso.ts, W. R. Lake, London. 
—20th June, 1879. 

2475. Carpinc Encines, W. Tatham, 
June, 1879. 

2497. TRANSMITTERS, A. Marr, Manchester. — 2lst 
June, 1879. 

2575. TELEGRAPHIC Apparatus, E. Tyer, London.— 
26th June, 1879. 
W. R. Lake, London.—26thk June, 


Froors, G. P. Chiles, London.—2ls¢ 

‘une, 

2512. Preservine Susstances, T. F. Wilkins, London, 
—23rd June, 1879. 

2554. Motive Power, J. B. Rogers, London.—25th 
June, 1879. 

2910. CAPSULES, J. H. Johnson, London.—17th July, 


1879. 

2518, Os, T. H. Gray, Clapham Junction. — 23rd 
June, 1879. 

ae Bertus, W. R. Lake, London.—27th June, 


1879. 

2626. RoLLer Mitts, E. R. and F. Turner, Ipswich, 
and J. H. , London.—28th June, 1879. 

2640. EXTINGUISHING Fire, . Parmelee, New 
Haven, U.S.—30th June, 1879. 

2733. Taps, W. Bartholomew, Albert Embankment.— 
—4th July, 1879. 

2543. CaRBonN CaNDLEs, F. J. de Hamel, London.— 
25th June, 1879. 

2560. AspHaLTuM, G. E. Vaughan, London. — 26th 
June, 1879.. 

2520. Marine Sienauurnc, W. B. Barker, Hoboken, 
U.S.—24th June, 1879. 

2535. Cement, T. C. Stone, Bishopsgate-street, London. 
June, 

2547. RoLLine, » Macur F. H. F. Engel, Ham- 
burgh.—25th June, 1879. ian 

2568. Enouxges, L. A. Groth, London. — 26th 
June, 1879. 


2576, DisaGGREGATING CaKED Four, H. Simon, 


chester.—26th June, 1879. 
2577. PREsERViING Raw Meat, J. Imray, London.— 
. Mounprne Bricks, T. G. Messenger, Lough- 
borough.—27th June, 1879. 
2652. ELecrric Lamps, C. W. Siemens, London.—lst 
July, 1879. 


Patents on _ which the Stamp Duty of 
£100 has been paid. 

2268. Prerarine Foop, J. Fordred, Tottenham, and 
J. A, Clarke, Long Sutton.—2lst June, 1875. 

2292. Compine Maecunines, T. H. Rushton and B. Av 
Dobson, Bolteon.—23rd June, 1875. 

2846. Discuarcine Gas Retorts, J. West, Maidstone. 
—28th June, 1875. 

2983. Dressine LeaTHER, E, Tombs, Clapham.—26t 
June, 1875. 


3 
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Notices of Intention to Proceed with 
Applications. 
Last day for filing opposition 14th July, 1882. 

631. Corsets, &c., A. Wardrop, Lundon.—9th Febru- 
ary, 1882. 

690. Fastenrne Rats, G. Schwartzkopff, Berlin.—13th 
February, 1882. 

771. Hoes, J. Tushaw, London. —17th 
February, 1882. 

792. Provens, E. G. Lakeman, Modbury.—18th Febru- 
ary, 1882. 

799. Orcans, J. B. Hamilton, Greenwich.—18th Febru- 
ary, 1882. 

807. Drymsc Woot, J., C., and W. Whiteley, Lock- 

wood. —20th February, 1882. 

809. Water Firers, F. Ross and A. Buxton, London. 
—20th February, 1882. 

sRicaTors, J. Lumb, Elland.—20th February, 


812. Sour Lys, W. H. Beck, London.—A com. from 
C. Levey & G. Alexandre.—20th February, 1882. 

$21. ELecrrRic TELEGRAPHS, C. N. Talbot, U.S.—20th 
February, 1882. 

825. FounTarx Pens, M. Benson, London.—A commu- 
nication from W. Stewart.—21st February, 1882. 

$26. Scovrine, A. —— and D. Stewart, Glasgow.— 
—2lst February, 188: 
$27, J. Abbott, Bideford.—2lst February, 


"837. Sroxmsc Etecrric Currents, I. Pulvermacher, 


London.—2ist February, 1882. 

846. WeLDLEss Tupes, R. Elliott, Newcastle-on-Tyne. 
—2lst February, 1882. 

850. Rarsinc Buirxps, J. Everard, Birmingham.—2lst 
February, 1882. 

871. Spowrne Sur's Speep, T. Davison, Glasgow.— 
23rd February, 1882. 

880. Evecrricat Sienatiine, C. Spratt, Peckham.— 
23rd February, 1882. 

888. Warer-cLosets, H. Sutcliffe, Halifax. — 23rd 
February, 1882. 

889. Warer-cLosets, J. Mewburn, London.—A com. 
from J. Boyle and H. Huber.—23rd February, 1882. 

— B. Johnson, jun., Pudsey.—25th February, 


914. WATER-CUOSETS, 8. Hellyer, London.—25th Febru- 


ary, 1882. 

916. Paper, H. Nicholls, London. — 25th 
February, 1882. 

Pumps, C. D. Abel, London —A communication 


from C. Rudolph and Co. —27th February, 1882. 

London. —A communication from 
Osenbriick and Co.—27th February, 1882. 

956. Venritatine, C. D. Abel, London.—A communi- 
cation from E. Ochimann.—27th February, 1882. 

1036. CarBons, H. Liepmann and P. Looker, London. 
—3rd March, 1882. 

hy KNITTING, T. Priestley, Bradford.—7th March, 


1174. Generatinc Execrricrry, J. 8. Williams, U.S.— 
10th March, 1882. 

1198. Fouwrars Pens, W. E. Kay, Farnworth.—11th 
March, 1882. 

1214. Furnaces, H. H. Lake, London.—A communi- 
cation from C. Olson.—13th March, 1882. 

1308. Conrinsnc Heat, M. Arnold, Whitehorns.—17th 
March, 1882. 

1348. Gas LicutTmnc, T. Thorp, Whitefield. — 20th 
March, 1882. 

1539. PoRTABLE STEAM Enoines, G. Mather, Welling- 
borough.—30th 1882. 

1699. — © Power, A. Wilson, Handsworth.—Ssth 

1758. SULPHIDE of Soprum, W. Weldon, Burstow.— 
A com. from W. Helbig.—13th April, 1882. 

1901. Votrarc Barrerigs, A. R. Bennett, Glasgow.— 
—2lst April, 1882. 

2024. Exuavustine Gas, T. a Whitefield, and T. 
Marsh, Oldham.— 28th April, 1882. 

2144. Evecrric Lamps, J. London.—Com. 
from J. M. A. Gerard- -Lescuyer.—6th May, 1882. 

2286. Erectric Lamps, R. Kennedy, Glasgow.—l6th 
May, 1882. 

Corton, F. J. Smith, Heywood.—18th 

lay, 1 
2427. Erasinc Knives, C. H. Wood, Sheffield.—23rd 


May, 1882. 

“waren Meters, B. Healey, Brighouse.—23rd 

lay, 1 

2456. DyNaMo-ELEcTRIC MACHINEs, J. Swal- 
well, Battersea.—24th a] 1882. 

2458. Stoppers for Bortizs, N. Thompson, London.— 
—24th May, 1882. 

2519. Arm Exnavustinc, W. H. Akester, Glasgow.— 
27th May, 1882. ; ‘ 

2540. Fine-crates, G. F. Janes, London.—27th May, 
1882. 


2565. DYNAMO-ELECTRIC MAcHINE, A. J. Jarman, Lon- 
don.—3lst May, 1882. 

2568. Keys of Locks, G. Bolton, Wolverhampton.— 
3lst May, 1882. 

2612. Stoves, C. Lister and T. Wardle, Middlesbrough. 
—2nd June, 1882. 

2616. Cuurns, G. Hathaway, Chi h 
1882 


Pr 


—3rd June, 


2652. CaLenpers, W. R. Lake, London.—A communi- 
cation from J. Cussons.—6th June, 1882. 
2865. Ramway Car WHEELs, H. gee London. 
—Com. from E. Meatyard.—1l7th June, 1882. 
DyNaMo-ELEcTRIC Macurse, J. Berly, London.— 
A com. from F. Maquaire. —19th June, 1882. 
Last day for filing opposition, 18th July, 1882. 
849. Grass Reriecrors, F. Engel, —A 
com. from G. Franke.—21st 
S51. Fires, R. Setten, Birmingham, Dyer, 
Bridgwater.—2lst February, 1382. 
852. SHear Bryprsc, J. Harrison, Ipswich. — 21st 
February, 1882. 
865. ~—4 Fett, J. Forsyth, Glasgow.—22nd Febru- 
ary, 1 
869. DyYNAMO-ELECTRIC G. Spagnoletti, 
London.—22nd February, 188 
London.—23rd Febru- 
ary, 1882. 


874. Wrovucut Iron, J. Maynes, Manchester.—23rd 
February, 1882. 

879. Axwoncrator, M. Volk, Brighton.—23rd Febru- 
ary, 1882. 

88i. Woot Comsine, W. Lake, London.—A communi- 
cation from W. Grundy. —28rd February, 1882. 

oe, J. Hardaker, Leeds.—23rd February, 


885. Extractine Goip, &c., W. Barlow, London.—A 
com. from C. de Vaurel.—23rd Februa , 1882. 

887. Dirrusion of Licut, J. Smith an z Learoyd, 
Halifax.—23rd February, 1882. 

893. Mixinc Concrete, A. Jamieson, Blantyre.—24th 
February, 1882. 
896. FricrionaL Gearinc, W. Lake, London.—A com- 
munication from J. Tibbits.—24th February, 1882. 
908. Wasninc Woot, W. Lake, London.—A communi- 
cation from E. Mehl. —24th February, 1882. 

919. Exastic Faprics, T. Harrison, Derby. — 25th 
February, 1882. 

032. Temperinc Hackie, T. Crabtree, Leeds.—25th 
February, 1882. 

033. Compass Correctors, J. Wilson, Sunderland.— 
25th February, 1882. 

934. Openrnc Winvows, J. Carpenter, Southampton.— 
25th February, 1882. 

980. Moviprne Bricks, T. le Poidevin, Guernsey.— 
28th February, 1882. 

991. Hancinc Wrixpows, G. Haycraft, Lyme Rogis.— 
lst March, 1882. 

1007. Damper Reoutator, 8. Wilding, London.—A 
com. from V. Hallock.—2nd March, 1882 

1062. Trap Bauts, A. Clark, Lon 
tion from P..ani E. Jarre.—4th March, 


, R. Bran 
com munication from A. Cottrau.—7th March, 1882. 


—_ Weavina, E. Taylor and T. Brierley, Marsden.— 
th March, 1882. 


1091. Looms for Weavine, D. Bailey, Yorkshire.—7th 
March, 1882. 

1821. J. Mewburn, London.—A com- 
munication from L. Weiller.—17th April, 1882. 

1971. Umpretia Racks, C. Appleton and 8. Ogden, 
Manchester.—26th April, 1882. 

2251. Rock Borixe, J. Urwin, Scotswood-on-Tyne.— 
12th May, 1882. 

2280. Fituinc Borries, C. Sombart, Magdeburg.—A 
communication from O, Assmann.—l5th May, 1882. 
2499, Borrnc Mera.s, A. Higginson, Liverpool.—26th 

May, 1882. 

2613. Erectric Lamps, W. Ayrton and J. Perry, Lon- 
don.—3rd June, 1882. 

2614. Domestic Sroves, C. E. Green, London.—3rd 
June, 1882. 

2690. Brusues, J. Wetter, New Wandsworth.—A com- 
munication from the Eagle Metallic Brush Company. 
—S8th June, 1882. 

— Suirts, D. Belknap, San Francisco.—l4th June, 


2921. Maskine Nausgous Taste, W. McLaughlin, U.S. 
—20th June, 1882, 


Patents Sealed. 
(List of Letters Patent which passed the Great Seal on the 
23rd June, 1882.) 
5677. Openinc Doors, J. Barrett, Eastburn.—27th 
, 1881. 

5678. Spryninc, M. Wright, Wibsey.—27th December, 
1881. 

5686. Cut-orr Vatves, H. H. Lake, London.—27th 
December, 1881. 

5687. Distrisution of Execrriciry, C. Carus-Wilson, 
London.—27th December, 1881. 

5688. CYMAPHEN, C. Varley, and F. 
Varley, London.—27th 

5696. Recorpinc Mosic, J. Wallis, —28th De- 


, 1881. 
5704. EDGESETTING, W. R. Lake, London.—28th Decem- 
ber, 1881. 
705. Snips’ Stern Post, W. i and D. Mylchreest, 
Liverpool.—29th December, 
5736. Suirts, &., J. Ridley, December, 


1881 
5738. Exvecrric Lamps, J. G. Lorrain, London.—3lst 
December, 1881 


5744. Marine Governors, J. Batchelor, Liverpool.— 
—Slst December, 1881. 

ae FILTERING eg F. and W. Atkens, London. 

3lst December, 1 

3. "PREserv H. Aitken, Falkirk.—2nd 
January, 1882. 

4. Locks for enn, V. Huppe & A. Bender, Germany. 
—2nd January, 1882. 

14 Evecrricity, A. Mackie, London.—2nd January, 


1882. 
21. Securtne Corks in Borris, W. R. Lake, London. 
ay January, 1 
. Batt BEARINGS, ry J. Boult, London. —3rd Janu- 
1 
33. Stuer Creanrne, 8. L. Hunt, London.—3rd Janu- 


ary, 

51. ParcuMent, C. Weygang, London.—5th 
January, 1882. 

65. Constructinc H. H. Lake, London.—5th 
January, 1882. 

_ INCANDESCENT Lamps, E. London, and 

C. Boys, Wing.—6th 

76. Domestic Sroves, J 
January, 1882. 

83. Reciamation of Sw. ae Lanp, W. R. Lake, Lon- 
don.—6th January, 188 

F.C. London.—7th January, 


101 , — Paps, W. R. Lake, London.—7th Janu- 
1882. 


ary, 
104. Laminatep Sree. Sprines, R. B. Hansell, Shef- 
field.—7th January, 1882. 
106. Paper Barres, W. R. Lake, London.—7th Janu- 
ary, 1882. 
R. Moreland, London.—l0th January, 
882. 


sen. Locomotive, R H. Brandon, Paris.—llth Janu- 
ary, 1882. 

158. SEWING, W. R. Lake, London.—llt January, 
1882. 


159. CarpBoaRD Boxes, 8. Wood, Cleckheaton.—12th 
January, 1882. 

192. OcuRE Picments, J. Cameron, London.—13th 
January, 1882. 

213. BREECH-LOADING Fire-aRMs, H. Thorn, London. 
—l6th January, 1 

242. Loapinc Carcors, A. M. Clark, London.—1l7th 
January, 1882. 

269. Permutation Locks, J. R. Nottingham, U.S.— 


19th January, 1882. 
H. Lake, London.—23rd January, 


338. KNIVEs, 
1882. 

406. Securinc Rais, A. M. Clark, London.—26th 
January, 1882. 

466. Sewinc Macnines, J. McLaren, Glasgow.—31st 
January, 188 

714. Lamp-wick, W. R. Lake, London —14th February, 
1882 


756. ELectric Currents, J. Brockie, London.—l6th 
February, 1882. 

898. anne Arc Lamps, J. Brockie, London.—24th 
February, 1882. 

1101. Packine, G. Holcroft, Manchester, 
& J. Grundy, Ashton-under-Lyne. —7th March, 1882. 

1234. Pumps, G. V. Fosbery, Britton.—l4th March, 


ry, 
London.—6th 


1882. 

1343. Dust Cot.ectors, Varicas, London.—20th 
March, 1882. 

1363. SECONDARY Bartrertes, F. Maxwell-Lyte, London. 
—2lst March, 1882. 

1414. eee G. W. Beynon, Reading.—2%rd March, 
188 


1433. Wasnine, &c., Routers, J. Lewthwaite, Halifax. 
—24th March, 1882. 

1604. Vaporisinc Fiurps, C. Scott, Belfast.—3rd April, 
1882. 

1620. Puasren for Casts, P. M. Justice, London.—4th 
April, 1 

1622. = Renee H. Pearsall, London.— 4th April, 

2. 


188 
1630. Caustic Sopa, J. = London, and A. Watt, 
Charlton.—4th April, 1882 
1682. og SIGNALs, J. Harrison, London.—6th 
882. 
. of Fats, C. Pielsticker, London.—-idth 
1882. 


1715. Hypravutic Enoines, B. and F. Walker, Leeds. 
—llth April, 1882. 

1726. ELEcTRICAL SIGNALLING, E. Tyer, Dalston.—12th 
A 

1747. DyNAMO-ELECTRIC Macurvegs, D. Chertemps and 
L. Dandeu, Paris.—12th a, 1882. 

1763. Inox and Sree., H. Bull, Liverpool.—13th 


April, 1882. 
1778. Burninc Coxe, J. Cropper, Birmingham.—14th 
1882. 


April, 

1784. Hor-arr Encixes, M. Boulton, Tew Park.—14th 
April, 1882. 

1787. B Antill, London. 
—14th April, 1 

1788. CALORIC ENGINES, M. Boulton, Tew Park, and E. 
Perrett, London.—14th April, 1882. 

1790. LocomorivEs, W. R. Lake, London.—14th April, 
1882. 

1794. GENERATING CurRRENTS, E. Voice, London.—1l4th 
April 

1824 Disvintino, W. T. Y. Dicey, Brockley.—17t 
April, 1 

1845. hog W. T. Whiteman, London.—18th Ayril, 
1882. 


= Grape Svuoar, W. Lake, London. 

1860. Dryinc Goons, J. Worrall, and J, Ker- 
shaw, Wadsworth.—18th April, 1882 


1870. Locks, W. 8. eg Peckham.—19th April, 1882. 
HARINE, W. R. Lake, London.—19th April, 
1880, Avromatic Motion, P. Pfleiderer, London. — 19th 

1882. 


April, 
1932. SELF- Bertus, A. A. Young, U.8,— 
22nd April, 188 


(List of 
the 27th June, 1882.) 
5433. Locks for CARRIAGE peont, W. St. Aubin, Blox- 
wi 13th December, 


5710. BATHING, Cc. E. Winterros, Norway.—29th Decem- 
, 1881. 


ber, 

Surets, W. Lotz, London.—8lst Decem- 
er, 1881. 

5735. Heatinc Water, T. Drake, Huddersfield.—31st 
December, 1881. 

5739. PREPARING Maize, T. Kinder, Anerley.—31st 
December, 1881. 

5740. Hoists, J. and J. T. Pickering, Stockton-on- 
Tees.—31st 
Merats, J. 8. Williams, U.S.—S31st De- 
cember, 188 

5748. CoxsuMING Smoke, J. A. Bolanichi, 
Dulwich.—31lst December, 1 

5749. ALLoyrnc METALS, P. Villiers, St. Leonards. 
—3lst December, 1881. 

5750. ALLOYING Meret, P. de Villiers, St. Leonards. 
—S8lst December, 1 

5. Matz, Groth, London.—2nd Janu- 


ry, 1882. 
9% “Tene Expanpers, G. Allix, London.—2nd January, 
882. 
10, Tureres, E. G. Brewer, London.—2nd January, 
1882. 


25. Soap, G. Payne, London.—3rd January, 1882. 
28, Fics, J. W. Wood, Liverpool.—3rd Janu- 
ary, 188: 
Ashton-under-Lyne, and J. 
Moor.—4th January, 
86. Steam GeNERaToRS, J. Jones, Janu- 


ary, 1882. 

135. Fire- -LIOHTERS, F. Holmes, New Cross.—l0th 
January, 1882. 

160. Stray FASTENINGS, J. Salisbury, Sheffield.—12th 
January, 1882. 

Vaves, P. Reid, Glasgow.—12th January, 


203. DisTiLLine Giycering, G. Payne, London.—l4th 
January, 1 
207. J. H. Mills, Birmingham.—1l4th 
January, 1882. 
219. Tones, 8. Fox, Leeds.—16th Janu- 
882, 


ary, 

221. WeLDLEss Tusss, 8. Fox and J. Whitley, Leeds. 
—l6th January, 1882. 

245. RecuLatine Evectrricat Currents, W. R. Lake, 
—l7th January, 1882. 

Weavinc Looms, T. Sutcliffe, Todmorden.—2lst 

1882. 

1088. STEAM-JACKETTED COPPERS, . Inskipp and J. 
Mackenzie, London.—7th March, 1: 

1597. for Borries, H. West, London,—lst 
Apri 

1746. Sykes, Manchester.—12th April, 


188: 

1915. — Lamps, W. Whiteman, London.—22nd 

A 1882. 

2035, INTENSE WHITE Licut, J. Imray, London. —29th 
April, 1882. 


List of Gpesthestions ublished during the 
k ending J ue 24th, 1882. 
"329, 24. 4997, 6d.; 4016, 6d.; 5020, 
8d.; 5027, ; 5087, 6d.; 5065, 8d.; 5087, 


3 éd. 
5099, 6d.; 5103, 6d.; 5104, 4d.; 5105, 24.3 5106, 
5108, 2d.; 5109, 8d.; 5110, 6d. 5111, 6d. ; 5113, 


5179, 2d.; 5180, 6d.; G182, 2d.; 5185, 1s.; 5190, 
S191, 2d.; 5192, 4d.; 5194, 2d.; 5195, 2d.; 5200, 


8d.; 
5289, 8d.; 5815, ‘4d; ’5387, 6d.; 5498, 6d.; 5586, 2d. 
*,* Specifications will be “be forwarded 


postage. Sums exceeding 1s. must be remitted 
‘os 


High Holborn, to Mr. H. Reader Lack, her Majesty's 
Patent-office, thampton-buildings, Ch v-lane 
London, 


| 


ABSTRAOTS OF SPECIFICATIONS. 
wed by ourselves expressly for Tue ENGINEER at the 
office of Her Majesty's Commissioners of Patents. 


$291. Rerorts ror THE ConTINUOUS DISTILLATION 
or Sawpust, &., T. F. Haldane, Glasgow.—2ith 
July, 1881.—{Not proceeded with.) 2d. 

This relates to the general construction or 
ment and combination of the parts of a retort and its 
accessory fittings. 

8890. Execrric Lamps, D. G. FitzGerald, Brixcton.— 
8th September, 1881. td. 

Unsized paper or any suitable vegetable fibre is 
treated with a concentrated solution of zinc chloride 
to be formed into parchment and then carbonised. 
whilst protected from the air. Special care is taken, 


and claims are made for the method of connecting the 
filament to the conducting wire. In order to obtain a 
lobe perfectly free — oxygen, the = remain- 
ing after exhaustion is extracted a strip 
ribbon. The figure = a of 


the finish ed lamp. 


4005. Srorino Execraiciry, J. & Sellon, London.— 
16th September, 1881. —(Not proceeded with. 

Sheets, foil, gauze, or any form of suitable material 
have deposited on them suitable metallic salts. 

4310. Barrerizs, A. P. Laure, Edinburgh, 
—4th October, 1881. 4d. 

Copper 2 lates are immersed in a poiation of chloride 
of zin e essential feature of 
pA ad for use as a source of slectrici 
it with the copper to form cuprous chord 2, 

4641. Tarcers, W. R. Lake. London.—(A communi- 
A, Bowin, Paris.)— October, 

The target is made of eg ype he which, when hit, 
make an electric contact, and a signal is given indi- 
cating the part hit. 

4777. Evecrric Lamps, B. R. 
—Ilst November, 1881.—(Not proceeded with.) 2d. 

The regulation of the carbon was to be effacted by 
fluid pressure. 
Motors BY W. L. Wise, 


Basel, Switzerland.)—8rd 
A is a hollow here of thin brass 
magnetic metal divided into the hemispheres B and 
C. These latter, B and C, are — 
wire D in convolutions parallel to the 


of the junction. The pedestal E is formed in one with 

C. On the shaft F is an iron core C wound with insu- 

lated wire H till it is rather less than interior of 

— A. The other parts of the machine are ci 
own, The current enters at K, —- the coils 

to 8, then by brush to outer , 

Sendo brah tos second terminal. 

4825. Recutatinc MacHines, C. 
A. Carus-Wilson, London.—3rd November, 1881. 


6d. 
The current is used to act on the governor of the 
steam engine. 
4851. Evecrro-morive D. T. Piot, London, 


5th November, 1881. 
The re shows « longitudinal dinal section, by means of 


which the arrangement of field magnets BE and arma- 


Al 


‘ 
\ 


ture coils G will be seen. The inventor has these crank- 
shaped cores wound circularly with insulated wire 
also the arrangement adopted. 


4882. Evecrric Timepieces, W. P. Thompson, Liver- 
pool.—8th November, 1881.—(4 communication from 
A. Lemoine, Paris.) 


The work are said to be reduced to a 
age an e hours struck by electrical mechan- 
ism, as is also the regulations. 


4885. InsvLation or Aig” W. C. Johnson and &. B. 
8th November, 1881.—{Not pro- 


The wires of the” cable were each wound wi ith tape 
which had been ot & in insulating materials, and 
the whole enclosed 
4905. Improvements Iv APPARATUS YOR THE TRANS- 

MISSION AND Reception or Sounps, W. C. Barney, 
London.—9th November, 1881. 8d. 

. 1 shows one form of the inventor's microphone ; 
pencils P of hard coke carbon are held loosely by their 
ends in carbon blocks B, the other ends being held 
a central carbon B!, to which is connected 


are connected come G a conductor C, which is 


4305 


connected to one pole of a battery, pele 
being my to The other terminal e primary 
wire of the . 2 shows one ay k the inven- 
tor’s Saehone. , B, of iron, which may or may 
not be a an magnet, has one end fastened to a 
shoe, 8, of soft iron, equal to about five times the 
weight of By a soft r elongation at the other end, 
on which Cf ty e helix H. To the end of E is 
asi of iron, the end of which may 
witht 
(A munication from A, Classen, Aix- 


le.) 4d. 
Solutions chlorides or sul; of the metals to 
be deposited are ag og a solution of neutral 
potassium oxalates into ium dbduble 


solu 
salts. The solution is heated, and in it is dissolved an 
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excess of ammonium oxalate. A small of 
sodium carbonate is added. The article to be 
is connected to the pole of the battery. 


4068. APPARATUS FOR Propucine Licut py MEANS 
Evecrricr A, F. St. George, London,— 

November, 18 1881. 6d, 
This is an electric lamp where its filament is 


| 


ya inits transparent envelope, as shown in the 
gure. 


4042. Aprpiyinc Evecrric CurReyts In THE PRo- 

or Licut, S. Pitt, Sutton,—11th November, 
881.—(A ‘from L. Goulard and J. 

Gis, Paria) ixed lam that is, in 
p is a m p— 7 
and partl 


This 
candescent 


A carbon thread 


ly arc. 


[+ 9 42) 


\ 


a q 


t is supplemented by two insu- 
lated platinum conductors terminating in spheres and 
connected to a Rhumkorf coil. 


qos. SIGNALLING APPARATUS FOR Rattways, W. 
R. Lake, London.—12th November, 1881.—(A — 
munication from J. B. Johnson, Boston, U.S.) 6d. 

Mechanism connected with the rotating armatures 
of a magneto machine is actuated by the passing 
train. 

4907. Lupricator, 7. Allison and G. near 
Huddersfiedd.— 5th November, 1881. 6d. 

The invention relates to the method a forcing the 
lubricant to enter the steam engine cylinder by means 
of the action of the steam itself upon a piston of 
larger area than that which acts upon the lubricating 
material. 


5002. Improvements ApPLicaBLe TO DyYNAMO-ELEC- 
tric Circuits, S. Vyle, Middlesbrough. — 19th 
November, 1881.—(Not proceeded with.) 2d. 

This relates to a method of dispensing with the 
return wire to the i agg and connecting instead to 
specially prepared earths. 


5006. A New orn Improvep MeTHop AND APPARATUS 
FOR REGULATING THE PRODUCTION OF ELECTRICITY 
BY DyNAMO-ELECTRIC Macuings, F, Wright, Lon- 
don, and F. A. Ormiston, Twickenham.—15th No- 
vember, 1881.—( Not proceeded with id. 

This relates to the introduction of varying resist- 
ances into the circuit of the field of magnets of the 
dynamo, and thereby regulating the current. 

6016. Apparatus ror Soakinc, &c., Woven 
Fasrics, J. and P. Hawthorn and J. P. tga 
New Mills, Derby.—16th November, 1881. 

This consists, First, in the use of ‘hollow revolving 
shafts provided with’ pipes, which are carried roun 

with the shafts and discharge lye or liquid on to the 
cloth with a centrif action, and with rubbers or 
beaters, which rub or beat the same ; Secondly, in the 
use of the system of carrying rollers where y the 
fabric is led nearly around the revolving liquid dis- 
charger and rubber or beater, so as to receive the 
action of the jets and rubbers or beaters at three dif- 
ferent parts simultaneously, 

6020. Kip Goves, A. C. Henderson, 
November, 1881.—{A communication from T. 
Grenoble, France.)\—(Not proceeded with. 


ms relates to a novel method of cutting the kid or 
other skin. 


65025. ELevators anp &c., H. Garland, 
Liverpool.—16th November, 1 8d. 

A bucket or like —— is pn a with a hoist 
elevator, with a view that the = ‘ad be used for 
various purposes and there’ 

5026, Improvements 1N H. 
W. Higgins, Stoke N 16th N 881. 
—(Not proceeded with.) 2 "ed. 

This relates to the use of a solenoid attached to th 
diaphragm, a magnet fixed to the handle of the tele- 
phone projecting to but not touching the solenoid. 


602'7. Oren Stoves ror Fire-crates, R. Hollands, 
Newington-green.—16th November, 1881.—(Not pro- 
ceeded with.) 2d. 

The bottom and the back of the fire basket is com- 
of ee bars with spaces between, which 
admit of rake entering oy rising between 
these bars. ‘This rake lifts the fuel in the fire basket 
and provides a free space in the lower part of the 
basket & to receive the fresh fuel. 


5087. Macuinery ror Grapinc or ROLLING AND 
Dressinc Gratin, &., W. Korth, Belfast.—17th 
November, 1881. 4 

The chief feature ists in the t of the 
two adjustable rollers by means of an excentric and 
lever in horizontally plane slots, instead of their being 
moved in a circular or vertical d ash 
commonly practised. 

6006. Fisx, @. Leach, London.—19th Novem- 
er, 1 

This relates to improvements in the treatment of 
fish to effect the preservation or curing thereof by the 
regular or equable process of drying, smoking, and 
curing, by traversing the fish through various positions 
in the smoke house or chamber, and it also relates to 
the of apparatus therefor, 


6028. R. and M. Theiler, 


London. — November, 1 


Fic.l. 


are communicated as shown in a ltoa 

or diaphragms. A local battery is 
the on long wires, as in Fig. 2 

6067. Furnaces, &., ror EconomisiInc FUEL 

ConsUMING SMOKE, W. P. Welton, London.—19th 

November, 1881. 

In the drawings A is an inclined rack or gate of 

iron bars, It is preferred to coat these with 

ister to protect them from the heat, or they may 

peoteeted | by other well-known means. The rack is 

set . an inclined position, and when the furnace is in 

use is covered with a stratum or asbestos fibre. The 


“A 


asbestos is mixed with sufficient fire-clay to admit of 
its being moulded into porous blocks. The blocks 
may be about 4in. square and lin. thick, and they are 

rforated with holes jin. in diameter on the side 
facing the fire, increasing to 1}in. in diameter on the 
other side. ¢ asbestos thus prepared is so arranged 
upon the grating that the whole of the products of 
combustion from the fire at B have to permeate and 

verse the stratum of incombustible material in 
passing through the boiler to the chimney. 


5079. anp Lusricatinc Wire Rores, M. 
W. Parrington and C. Almond, Sunderland—2lst 
November, 1881. 6d. 

This consists in cleaning wire ropes by revolving 
pape mo operating by friction rollers, to which motion 
is given by the rope to be cleaned. 


5080. ImproveMENTS IN APPARATUS FOR THE CONDUC- 
TION AND DisTRIBUTION OF ELECTRIC CURRENTS, R. 

B. B. Crompton, London.—21st November, 1881. 6d. 
The inventor enlarges the end of two copper con- 
ductors, and on these ends cuts screw threads, the 
itch of the thread on the end of each conductor 
aving a slightly different pitch; ever these ends is 
fitted a sleeve or socket, and when this is screwed up 
the conductors are forced into intimate contact, Fig. 1. 
The conductors are placed in pairs in iron tubes and 
retained in proper position by core nails; the tubes 
are then placed in a —. position, and purified 
blast furnace slag poured in to insulate the con- 


ductors. Tofprocure intimate contact between the 
conductors and slag the former are enamelled. The 
core nails are then withdrawn and the holes made b; 4 
them filled with insulating material. For a bran 
circuit, a copper plug is screwed into the conductor 
and brought out through a porcelain washer, the 
branch wire being connected to the stud as in Fig. 2. 
5083. Wuerrixa Scyruzs, A. J. Boult, London. — 
2ist November, 1881.—(A communication from T. 
Jacquot and J. Thirion, Nancy, France.—(Not pro- 
ceeded with.) 2d. 

The principal part of the machine is a piece prefer- 
ably of cast iron serving as a hammer, and hollowed 
out or recessed in such a manner as to receive a 
hammer face of steel which is bolted to the same and 
is guided in an appropriate path by two pins or keys. 
5087. Apparatus FoR TREATING AND CUTTING 

W. Hughes, Pimlico.—21st November, 1881. 6d. 

This relates to apparatus by which horn can be 
heated or kept heated, scored, severed, and stretched 
or brought into fibrous length-like bristles, itabl 


5098. Traverse Motions or a J. White- 
jun., near .—22nd November, 1881. 

This consists, First, in the use of a cam in > 
tion with a clutch for the e of imparting a 
reversing motion to the bac t of a lathe and 

ving the alternate traverse celien to the saddle of a 

the; Secondly, pie nd of interchangeable spur 
wheels as a means of a length of traverse 
to be given to the pF oe a lathe; , the use 
of a revolving cutting tool working on ani between 
the centres of a lathe; Fourthly, the method of 
making cutting tools or rose cutters in two or more 
parts. 


5095. Manvuracrure or Bricks, &., W. R. Lake, 
London.—22nd November, 1881.—(A 
from W. W. Potts, Bridgeport, U.8.) 6d. 

The invention comprises a press having two cams, 
one for pressing the brick or block, and the other for 
ejecting the same from the mould, both being on 
same shaft and directly — the plunger, whereby 
the two operations of pressing and ejecting are 
quickly accomplished. 

5009'7. Bepsteaps, &c., A. J. Boult, London. 
22nd November, 1881.—(A communication from 0, 
Guinchard, Geneva -) 6d. 

The object is to construct a folding bedstead that it 
will be applicable for the purposes of a bed, a sofa, an 
invalid chair, a wash-stand, and a night table. 

5098. Apparatus For HEATING THE BLAST YOR BLAsT 
Furnaces, 7. F. Harvey, Dowlais.—22nd November, 
1881. 8d. 

The invention consists essentially in combinin 
regenerative hot blast stoves in one structure wit the 
furnace, by forming the said stoves in an annular 


space between the furnace ae the other iron 1 casing, 
by which the whole b 


any number of: times, in order to weave any desired 

number of picks to the round. 

5118. Roaps anp Pavements, H. J. Haddan, Kensing- 

ton.—23rd November, 1881. (A comm communication from 
J. Morceux, France.) 
This consists in using tar, sand, and pebbles in cer- 
tain proportions and ways. 

5119. Coms J. Haddan, Kensington.— 
Ullrich, Leipsig. t proceeded wit 

A two-branched fork, with a carries 

@ number of thin 1 wires or strips of metal, 

which are stretched from one branch of the fork to 

the other, and secured to ends of the in 
any suitable manner. 


5120. Mapr-vp Scarves anp Neckties, 4. Lemay, 
— 2rd 1881. — (Not 


abject i vent the 
ch the fastening for 


ise $0 revent the said in; the 
5122. Manvuracture or [Ron AND 
Bromjeld, Brighton. 1881. 
The in t sti com- 
bination of coal-dust, ah or powdered iron va 
and seaweed mucilage with cement or lime, and its 
subsequent treatment by pressure into blocks, bricks, 


GLA 


44 


The 
section of a part 


5128. Vacuum Brakes, A, FP. Dublin.— 
23rd November, 1881. 

The inventor claims, First a valve for use by the 
driver to admit air to the train pipes, or to remove air 
by aid of the ejector or other appliance. Secondly, 
the combination of parts forraing an improved direct- 
ing valve for use under each vehicle. 


shows a vertical section of She combined regenerative 

stoves and furnace. 

5099. AvTomatic oR SELF-BINDING ATTACHMENTT TO 
Harvestino Macutnes, W. P. Thompson, Liverpool. 
—22nd November, 1881.—(A communication from C. 
H. McCormick, Chicago.) 6d 

This consists in constructing the tripping arm in 
sections, one of which is permanently pivotted to the 
sustaining bar, and the other of which is adjustable 
along the top of the first, so as to increase or decrease 
the grain receiving and compacting span without dis- 
turbing the pivot. 

5108. Arparatus ror Dist1Ltinc WaTER 1N SuHIps, 
Victoria Park.—22nd November, 

This consists essentially in providing a series of 
tubes arranged in and heated by the waste heat pass- 
ing through the uptake or funnel of the boiler furnace 
for first converting the water jpto steam by passing it 
therethrough, and then cori g the steam thus 
produced. Each is fitted with a revolving 
scraper. 

5105. Taps ror Beer Cars, &., Rose, Halesowen. 

—22nd November, 1881. Void. 

The invention relates to a tap, Saasdiey the tapping 
of a barrel or vessel is effected with certainty phe 
and the loss of any of the liquid contained in the 
barrel or vessel avoided. 

5106. Vetocipepgs, &c., W. BE. Price and W. D. Over- 
ton, Hampton Wick.—22nd November, 1881. 6d. 

This relates to the construction of velocipedes 
whereby each velocipede is made convertible, so as to 
carry one rider or more, and also to the construction of 
the wheels. 

5108. Currinc Paper, E. Edwards, London.—22nd 
November, 1881.—(A communication from H. Gami- 
chon, Paris.—(Not proceeded with.) 2d. 

relates to the general construction of a machine 
for cutting into pieces of any desired length con- 
tinuous rolls of paper. 

5109. Vacuum Brake Apparatos, J. Gresham, 
Salford.—23rd November, 1881. 8d. 

According to one arrangement the invention con- 
sists in an improved combination, arrangement, and 
construction, viz., of an external casing, into which 
is screwed by a screw at one end a nozrle which forms 
the steam cone of a large ejector, and within it there is 
another nozzle carried on a cross-bar forming the dis- 
charging cone of a small ejector, and in the first large 
nozzle there is a small nozzle screwed, within which a 
plug is screwed, upon the end of whicha seating is 

ormed for a ball valve for the small ejector. 

5110. Apparatus FoR GENERATING MoTIvVE Power, 
R. Hallewell, Blackburn.—23rd November, 1881. 6d. 

This relates to a pressure generator having a 

enerating space of such proportions and so suitably 

eated as that the pressure required for any single 
stroke can be generated by the sudden injection into 
the generator at a suitable period in the out or instroke 
of the piston of a suitable quantity of liquid. 


5111. Water Firrinas, &c., J. R. Hargreaves, Hasling- 
den.—23rd November, 1881. 6d. 

This consists in the method obtaining a oe 
of heated water in any part of a building by the 
emplo; — of separate cold and hot water pipes 
extending from the place where the said service is 
required to the hot water heater, and of ments 
for sending cold water into the said heater to displace 
the heated water. 


5118. Ve.ocirepes, T. Eades, Birmingham.—23rd 
November, 1881. 
This h the application to the crank 


for brooms, brushes, and the like. 
5089. Compina Woot, &c., A. Smith and M. Firth, 
Brad ford.—21st November, 1881. 6d. 

The inventor claims, First, the feeding of a 
* Noble’s " comb by means of a circular nip; Secondly, 
the special form of the adjustable and flexible bar 
over or under the revolving frictional disc ; Thirdly, 
the arrangement of the pins set vertically in either of 
the circles. 

Looms, J. Holding, near — —22nd Novem- 
ber, 1881.—({Not proceeded with.) 2 

This relates to that class of looms nei as “ under- 
= ” looms, and espec' — to that part of such looms 

own as the ‘* picking.st ick buffer,” 


First, 
shaft of tricycles of excentric pedals; Secondly, in the 
application of a balance brake; Thirdly, the applica- 
tion of differential ratchet driving gear to tricycles; 
Fourthly, in an arrangement for altering the speed of 
tricycles; Fifthly, in the arrangement of a clutch 
motion, so as to permit of the crank shaft remaining 
at rest when the tricycle is running down hill, or 
making it fast with the driving wheel when required. 
5115. Looms, R. S., and R. Oldham.—23rd 
November, 1881. “(Not proceeded 2d. 

This relates to improvements of that “part of a loom 
known as the tappet or shedding motion, the object 
— to construct a simple apparatus which can be 

ly adapted to alter the positions of the healds 


5128. Heat Portion oF Boots amp Soom, W. Reid, 
Bristol.—24th November, 1881.—{ Not proceeded with.) 


2d. 

This consists in providing an inner lining heel on 
which the foot can rest, and the heel be lifted within 
the boot or shoe itself instead of the heel proper being 
built up on the outside as at present. Said lining 
heel may be, if desired, in conjunction with a low ew 
side heel. 

5129. Umarettas, &c., R. H. Brandon, Paris. 
November, 1881.—(A communication from J. 


This relates to the peculiar construction of i inke 
notches, the runners, and ribs of ee 


5180. Opricat F. Woodford, Upper 
Norwood.—24th November, 1881.—(Not proceeded 


This relates to an instrument designed to demon- 
strate the crossing of the optic nerves of the eyes. 

5182. Temptes ror Weavers’ Looms, W. R. Lake, 
London.—24th November, 1881.—(A communication 
From La Société de Tassigny, Fréres, et Cie., LSA 
—(Not proceeded with.) 8d. 

The invention consists essentially in 
cylindrical or conical rollers, which the 
web passes with an adh 
the pressure (variable at will) Shieh i is ewes to bear 
upon the said rollers by a third cylindrical or conical 
roller, the pressure being sufficient to hold or retain 
the fabric, and to cause it to be maintained in the loom 
at its regular or proper width. 

5183. Printixe Cross-stircH EMBROIDERY PATTERNS 
UPON VARIOUS A. J. Bouli, London. 


g instead of letters Rither crosses or squares, 

and is set up according to the red pattern. The 

forme may be stereotyped in the ordinary manner. 

5184. Woon, &., W. T. Emmott, Man- 
chester.—24th November, issi. —{A communication 
Srom B. Appenzeller, Mulhouse.) 6d. 

This relates to im’ on No. 319, a.p. 
1880, the object belng $0 the motion of the 
— , and of its Rand action upon the 

ver. 


5185. Spisnmsc Macuinery, F. Ripley and T. H. 
Brigg, Bradford.—24th November, 1881. 6d. 
“ct fiver, combination, and 
arrangement of flyer, or a 
and “traveller” or ‘‘carrier” spindle and 
lubricating, the whole being “designed so as to render 
high spent, of rotation available. 


ot 2d. 

ore object is to strengthen the dae ribs, and pro- 
de against the liability thereof to breakage. 

poe Tram-cars, &c., H. Betteley, London.—24th No- 
vember, 1881.—(Not "proceeded with.) 2d. 

This tes to Bag ae details connected with 
tram-cars and their brakes, and stopping and re- 
starting apparatus. 

5140. Improvements 1n TELEPHONIC AND TELEGRA- 
PHIC SIGNALLING APPARATUS, A. C. Brown and H. 
Fo C. Saunders, London.—24th November, 1881. 


Thuis relates to improvements whereby a series of 
stations are conn by one line wire, and any station 
can communicate with any other station on the same 
line, the wire being unoccupied, without the inter- 
mediate stations being able to interrupt. This is 
accomplished by the provision at each station of an 
instrument with a graduated series of resistances 
which the operator can insert in the line circuit ; 
each instrument ——— with an electro-magnet, 
with armatures held back by springs differently ad- 
justed for appreciating the resistance in the line cir- 
cuit. This the tions both of the resist- 
ances and the receiver and transmitter, preventing 
their being placed in connection with line except the 
line resistance has been set to a pre-arranged quantity. 
Each instrument is also provided with blocking parts, 
which render the variation of the resistance ae 
tive in the instrument in which it is produced. 
inventors claim the above arrangements, aleoa method 
of connecting two telephones by an induction coil, and 


FIG.2. 7 mf 
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A whereby the impurities are eliminated from the metal, 
| | which metal in a pure, or practically pure, state is 
| \ left in the coke ready for the smeltin 
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ral? 5124. Tre Vans orn Wacons, Hora, Loadon.—23rd 
- —. November, 1881.—{Not proceeded with.) 2d. s 
“as This invention relates to means of operating tip 
vans or wagons with or without springs, and also to 
effect the automatic opening of the tail-board simul- 
5080] FIC |. 
SQ 
KRACK Y 
Fic2, Pepe 
14 ! | 
i 
} 1 ¥ Mossmer, Vienna.)—(Not proceeded with.) 2d. 
rity : 
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j 
| 
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482 THE ENGINEER. Jone 380, 1882, 
a switch t for shunti iving tele- | extra course is so made that it can afterwards be S198. < Gun Barres, &., sa” C. Stig’, Birmingham.— | 250,335. Haveaxe anv Loaper, Thomas B. Shoe- 
one and secondary coils of the induction coil out of | removed. November, 1881. maker, West Salem, Ohio.—Filed March 14th, 1882. 
line circuit. We described this invention in our This consiate essentially ~ taking a bar of approxi- Claam.—(1) The combination of the main frame and 


articles on the Crystal Palace exhibits some weeks 


ago. 
5141. Harcume Ecos py ARTIFICIAL Ck. 
Hearson, London.—24th November, 188 
This ists in the bination with the apparatus 
for hatching eggs by artificial heat of a means for heat- 
ing the water contained therein, and of mechanism 
operated by the expansion and ‘collapsion of a her- 
metically sealed case or capsule containing a liquid 
which boils at the temperature at which the interior 
of the apparatus is required to be kept, the said 
mechanism being so ed that heat shall pass to 
the water while the said case or capsule is in a 
collapsed state, and shall be diverted from the water 
while the said case or capsule is in an expanded state 
5142. Apparatus ror WarMine orn Heatine, L. 
Groth, London.--24th November, 1881.—(4 commu- 
nication from C. Ostlund, Stockholin.) 6d. 
The object is to produce an apparatus by which great 
heat may be produced at a low cost by burning 
or other suitable oi] without danger of explosion. 
5144. Exposive SUBSTANCES FOR Biast- 
24th Novem- 
and L. Pech, Carcassoune, France.) 6d. 
This relates to the of 


mee! distributed ; Secondly, of breaking for a 

sufficient distance the ‘separating walls between such 

naan Thirdly, of, if necessary, crushing more or less 
of the resulting debris ; and Fourthly, of withdrawing, 

if necessary, the devris from the holes. 

5145. Mayvuracrore or ARTIFICIAL PARCHMENT, &c., 


C. Weygang, South Hornsey.—24th November, 1881. 
Thin condists ian adaptation of the 
consists ly in an 
y which ue ‘rendered 
jum 


treatment with 
insoluble and very tenaci in 
animal or vegetable fibre. 


5147. Om Lamps, &c., J. Darling, .— 25th 
November, 1881. --{Not 
The principal objects are to provide a 4% means 
also to enable the 
parafine r scale, used to be more readily 
melted by the beat of the burning wick. 
5148. 7. Steen, Ripley.—25th 
November, 1881. 6d. 
The invention consists of a locking apparatus for 
or both ofthe carrying wheel, by the use of which the 
said wheel or wheels will be prevented from moving, 
thus pene the vehicle from moving down an 


5151 &e., A. B. Furlong, 
November, 1881.—{Not proceeded with.) 2d. 

This relates to a means of fastening the solitaires, 
&c., in shirts. 

BBINS, TUBES, &c., USED IN TEXTILE Macui- 
NERY, Hi H. and L. Wilson, Todmorden.—25th No- 
vember, 1881. 6d. 

This relates to various improvements the bob- 
bins and tubes described in patent No. 1772, a.p. 1881. 
Surpways, J. Thompson. and 

, Penarth. November, 6d. 

Tis consists of a mode of constructing the cradles 
and longitudinal sloping rails or “ ways” in such a 
manner that a ship having been hauled up to a certain 
point upon the main cradle can be tran to an 
auxiliary cradle, the main cracl; being thereby 
liberated to receive another ship. 

5154. Sroprers ror Borries, &c., Barrett, West- 
minster.—25th November, 1881. 

This refers to the manufacture as what are known 
as screw stoppers, when such stoppers are made from 
a plastic material, such as bionite, which is — to 
be acted on by heat or by the liquid to be bottl 
5155. Manuracrure or WHITE 

FOR DRESSING AND Facixe &c., 
H. Cobley. D 4d. 


881. 


white ur 
lines . the facture of 
white by treatment of chioride of calcium with sul- 
phate of magnesia; Thirdly, the manufacture of white 
paste for preventing mildew of fabrics by treatment 
of chloride of magnesium with hydrate or carbonate 
of lime and addition of alumina. 


5156. Rorary Enocires, A. Brossard, Paris.—25th 
November, 1881. 64. 


The invention consists, First, in the novel construc- 
tion of the piston, whereby the dead 
overcome. The piston consists of a blade or palette G 
suitably mounted on or secu C, and a 
small cylinder H blade 


to 
the shaft C and the 


G. Ak tudinal slit or is formed in the 
cylinder h which the le G projects. The 
outer edges of the blade G and the edges of the 


cylinder on either side of the opening or slit are pro- 

vided with suitable packing to render the parts steam 

tight. The Second part consists in a novel arrange- 

ment of cut-off, and in means for working the same. 

5157. Toot ror Hoopmsc Bares on Boxes, J. 
McClure, Belfast.—25th November, 1881.—{Not pro- 
ceeded with.) 


November, 1 


mes ob: Snject ia to heat ventilation shafts by a special 
construction of heati chambers or wall-boxes, to 
— cowls on the said shafts to prevent down 
raught or the wind from blowing down, and to 
te up draught; also to provide 
ich a" air can be introduced with- 


increase and 
apparatus by 
out causing a di 
5164. For LawN Bz. 
Haskell, London.—26th N ber, 1881. 
This relates to a contrivance for a. eas fixing 
lawn tennis nets. 
5165. Distopemsc THE GeRMs FROM WHEAT, &c., 
T. D. Foss, London.—26th November, 
This consists in the process for dis] 
from wheat and other cereals by guidin, 
between annularly ridged and grooved ers, so that 
they are opened or split longitudinally along their 
creases or germ lines. 


5168. Screw Burrons ror ARTICLES OF APPAREL, E. 


A. Brydges, Berlin.—26th N , 1881.—(4 com- 
B. Fischer, Stutigart.}—{ Not pro- 
ceeded with.) 2d. 


The button proper acts as a nut, and is so attached 
to a suitable screw that the said button cannot leave 
the screw. 


WATER-CLOSETS FOR Surps, C. Pieper, Berlin.— 
lovember, 1881.—(A communication from R. 
pe and A. Herzberg, Berlin.) 6d. 

The improvements consist in the means reg od for 
o—— closing the discharge pipe, for flushing the 

or @i the contents ‘of the latter into 
a sea, in case the closet is below the water-line, and 
for operating the various parts with facility. 
ove. Rotary W. A. Barlow, London.— 
November, 1881.—(4 communication from J. 

This consists in the tion in a 
machine of a rotating working body witha concentric 
working space, with a firm packed locking piece rest- 
ing in the latter, and one or more — adjust- 


4044, 


able locking valves arranged in 
working space, the axis of which is lel 
with the axis of rotation of the working body. 


5174. Empioyvep Wasurna, Scourina, 
anp Fasrics, L. Webster, Dewsbury.—26th 
November, 1881. 4d. 

The invention consists in a new combination and 
arrangement of the nipping or —— rollers. In 
the drawing A are the guide ers, B the nipping 


rollers, and C the trough containing scouring or dye 
liquor. Two of the nipping rollers are capable of 
and screws F. Ry An 
ic which is ni; ts e 
machine at the points a c. 
5175. Apparatus FOR THe SPEED AND 
THE Duration oF Sroppaces or RoratTinc 
Suarts, &., D. Young, London.—26th November, 
1881. 6d. 
consists essentially of an a) us for record- 
in which a governor 
is to be recorded 


the pencil is greater than that of the sleeve upon the 
governor spindle, suitable devices being for 
causing the pencil to move if a straight lin 
5176. Sream Borers, J. Harrison, - Tyne.— 
26th November, 1881.—{ Not with.) 2d. 
The internal flues are not only formed of a circular 
or curved form in cross section, but they are also 
formed with their sides, tops, and bottoms curved or 
arched in longitudinal , the flues being of 
larger diameter at the centre than they are at the one 
or their two ends 
5177. Repropucisc Views, &., 
GRAPHY OR PHOTO-TYPOGRAPHY, B. C. le Moussu.— 
26th November, 1881.—(Not proceeded with.) 2d. 
This consists in the em: loyment of photography in 
combination with the ibossed tint process 
described in specification of patenf"No. 8570, a.p. 1881. 


5178. Gas Moron J. Shaw, Liversedge.—26th 
November, 1881. 
Shptaventioneenntn in the use of a 


supply pipes or es and valves, so arranged as to 
mixture to the upper part of 


5179. Rexperinc HaRMLess FIRE-DAMP AND OTHER 
Exp.osive Gases, D. R. Jenkins and G. Treharne. 
November, 1881.—(Not proceeded 


with.) 

A lamp or portable furnace is employed having the 
usual ted moe against communication of its 
flame with the explosive oe Above this, and near 
er to be kindled by its flame, is placed a 

fumigant, of mixture of Peruvian bark 
and tobacco, in holder with wire 
gauze to prevent “t setting fire to the explosive gas. 


This consists of a novel arr t of 

fur drawing together the ends of 

on bales or boxes and holding them firmly, ready to be 

secured by rivets or otherwise. 

5158. Apparatos ror INDICATING THE CONDITION OF 
THE WARES BEING BURNED DURING THE FIRING OF 
Usep THE Manvuracture or PortTrry, 
&c., A. Turner, Worcester.—25th November, 1881. 


This consists in a tube which is through the 
wall of the kiln, and so far into the interior as will 
insure the closed end—against which is a piece of 
unburnt clay—receiving the full heat of any given 

rt of the kiln where it may be placed. As the burn- 
Ing proceeds the piece of unburnt clay contracts, and 

ieces of burnt clay or o' suitable ma 
‘orced up the tube, the t is indicated by any 
suitable means. 
5160. Coa.-currine Macuixery, J. R. Bower, J. F. A. 
Phaum, and J.T. Tannett, Leeds.—25 th November, 
1. 6d. 


The inventors claim a coal-cutting machine nowing 
electro-magnets and an armature imparting motion 
a lever carrying cutters. 
5161. Rresep Hose anp W. Raven, Leicester.— 
25th November, 1881. 
This consists in the dine of an extra course at 
the commencement of the work, from which is sus- 
pended a weight by means of a row of hooks, which 


5180. Macuines FOR WasHING, &c., N. Bradford, 
—28th N 881. "6d. 
Te Sepeeaaials that relate more especially to 
g machi 


imes consist of a rectangular or other 

vessel with a solid partition ertments 

‘te ae two com ents. 
The vessel i with a water-tight lid or 


cover of a a... 
5182. Borers, W. Mather, Newark-on-Trent ; 
Cousins, Lincoln; and H. Wurr, 
November, 1881.—(Not proceeded with.) 2d. 
This consists in the combination of a pocket, water 
space, or interior chambers with vertical and hollow 
cross-stays, the said pocket or interior chambers being 
attached to a ring—of U, trough, or other suitable 
section—from which it depends perpendicularly in the 
centre of the fire-box, the said ring being secured to 
the upright sides of an ordinary vertical ertical frre-box. 
5190. Securme on Hanpies To G. 
Harper, London.—28th November, 1881. 6d. 

collar provided wi 
the knob or handle, et a merding’ and releasing conch 
or device. 

5191. Heatinc Apriiances, A. C. Henderson, London. 
—28th November, 1881.—(A communication Srom 
"Roigneau, Paris.)\—(Not proceeded 


) 
This relates to an apparatus to be sunk under- 
ground, 


¢. 
— 28th 


mately square or ney suitable or other 

section, and hea‘ the same from end to end at one 

operation, then twisting the same and afterwards 
rolling, bee or otherwise working it, the 
same having been heated ina solid state, or having 
had a hole bored or punched in it at any desired stage 
of the process. 

5194. Pen ror Fountarn-Houpers, F. Wirth, Frank- 
Sort. th November, 1881.—(A communication 
from B. Spindler. )—(Not proceeded with.) 2d. 

This relates to the preparation or treatment of steel 
pues ws to specially adapt the same for use with 
untain or reservoir holders. 

5195. Gas Reoutators anp Burners, J. Ungar, 
November, 1881.—(Not proceeded 

The object is to maintain a dhe gerd and uniform 

of me at burner, enable a 

observe ion of 7s Ae whilst flowing 

5200. SELF-REGULATING Gas W. Snelgrove, 

—28th Ne 1881 


Mel 


res 


in the 

spring acting as a hinge and a disc or A (attached 

ereto) in such manner as to maintain the said disc 
or = ina central position relatively to the chamber 
in which it is placed, so as to obviate 
tion and the attendant liability to stick 
and other causes. 
5204. Srop-cocxs or Saretry Taps, C. Stuart, Fenny 

Stratford.—29th November, 1881. 4d. 

In the drawing J is the spindle or valve-box having 

the female screw, and the slot cut in it, and E is the 


hineti 


dle having a screw cut feather to work in the slot. 
moving the handle at the spindle E is 


raised, and 


cunying wheels, the stacker pivotted to the 
frame, e standard 19, and thd pivoted bail 


the pivotted lever provided wi with a rack, subatantialle 


as described. (2) The combination of the main frame, 
of the cross bar 10, of the pope rake teeth 


mounted or —— thereon, of the rope 12, and of 
the many yore bar the lower 

face of hich the said teeth bear, caketantteli as 
described. 


250,588. Reversinc Gear For Locomorives, 
Hilliam P. Henszey, Philadelphia, Pa Filed 
November 7th, 1881. 

Claim.—(1) The combination of the steam einier 

A and its piston, a valve for admitting steam to 

exhausting it from the said the 

having connected to t of the 
m cylinder, a valve — opening and and long a come com- 
t 


when one revolution is completed the aforesaid feather 
meets the slot, and the pressure of the 5 F forces 
the back to its the 
falling being thus rep 
5205. Dritiixc C. Stuart, Fenny 
Stratford.—29th November, 1881. 
The invention consists in fo: an outer shell or 
to enclose the drilling mec! rae Tee and in the 
manner of producing a continuous rotary movement 
of the drill spindle, combined with a self-acting for- 
ward or feed motion of the drill. 
5208. Srorrerinc &c., H. Mardon, Bristol.— 
29th November, 1881. 

This consists in the employment for closing bottles, 
jars, or other receptacles, of spring catches in the side 

of the plug of the stopper to take — a flange in 
the mouth of the bottle or recer 
with a washer between the a & of the bottle and a 
flange of the stopper, the parts being so proportioned 
that as the stopper is being inserted into bottle 
the washer becomes compressed and makes a tight 
joint before the catches pass the flange in the bottle. 


ance. CoaTiInG THE Suaracs A. 
H. Hopkins, birming ber, 1881. 


6d. 

This consists in coating the surfaces of tin-plates 
and other metal sheets of articles made from tin- 
plates and other metal sheets, with varnishes, lacquers, 
and japans (or other similar *coati materials) either 
alone or mixed with suitable colours or stains, as 
desired, previously to storing the same in the usual 


manner, and, preferably, at a high tem: ture, by 
means of rollers which have their rol surfaces 
formed either of india-rubber or of lea or other 
suitable yielding mays the said rollers being 


under ther by hand or(in the case 
of —s tin- -plates ~e other metal sheets) in a 


5215. or Horse Nats, A. Hi 
—29th N , 1881. 


tional form corresponding to two nails point to 
point and grooved alo: centre to give the per 
bevel to the points. bar is first slit or divided 
the by means of roller , and from 

e le us ol pieces are punched out, 
forming nails by means of a punch and bolster of 
corresponding shape. 


521'7. Macuinery AppiicaBLe TO Cranes, Hoists, 
» TO OBTAIN INTERMITTENT AUXILIARY Morton, 
-on- Tyne. —29th November, 


This relates to the im 
cranes, and other like 


motion, the said improvements consisting in the com- 

bination with the primary or ordinary or the 

like of a ented bya drivin is 
communicated by a g or clu or 

disc or clutches. 


SELEOTED AMERIOAN PATENTS. 
From the United States’ Patent Ofice Official Gasetu. 


259,316. FOR > voR REAPEns aND Mowers, 
Sep 


Claim.—(1) with a harvester frame 


carrying a driver's seat and having a folding cutting 

bar attached thereto, a lifeguard located ted on the frame 
(259.316) 


between the ante and the folding bar, substantially as 
described: (2) In combination with a harvester frame 
carrying a driver's seat and having a cutter bar 
attached thereto, a grated guard, substantially as 
described, adapted to serve as a band or foot rest for 
the driver. 


vos simul , the two valves and the ports 


ting constructed substantially 
either direction linder will al 


ways 

act in advance of that of the hydraulic cylinder, as 

Sears (2) The two cylinders and their connected 

tons, the valves, and the hand lever H, for operating 

same, in combination with the stand M, its gradu- 

ated segment, the pointin, — W, and mechanism 

by which the ag aa of the two cylinders is 

caused to actuate the said lever, all substantially as 
specified. 
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